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COMPANY PROFILEwww.planetplumbing.com.au



CREATE, 
INSPIRE, 
DELIVER.

MANAGING 
DIRECTOR’S 
MESSAGE

I am delighted to present to you the Planet Plumbing Group Corporate Profile. 
Planet Plumbing is built on a foundation of core values that are shared across 
each and every member of our team. These core values have assisted Planet 
Plumbing grow into a national leader in hydraulic services. We understand the 
most important items in our industry are safety, time, cost, and quality, while 
protecting our environment. With this in mind Planet Plumbing collaborates  
with our clients from project inception, to deliver the best possible outcome.
We are driven to achieving a legacy through a synergized approach, based  
on integrity and satisfaction, building unsurpassed relationships, creating 
innovative, sustainable hydraulic solutions. We look forward to working  
with you on your next project.
  
Regards

A. Alafaci 
Group MD
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Our passion for innovation and 
proactive nature has seen Planet 
Plumbing become one of Australia’s 
premier providers of hydraulic 
solutions for large-scale building 
projects. Spanning the entire country, 
our substantial footprint is setting 
us apart as a valuable partner for 
successful project developments.

With extensive experience in all 
aspects of hydraulic engineering,  
our expertise and solid core values 
make Planet Plumbing a valuable 
alliance partner for success.  
Our certified quality management 
system ensures the highest quality 
workmanship, at every stage  
of the process, to deliver exceptional  
and unsurpassed project results.  
While our work speaks for itself,  
our greatest strength comes from  
our ingrained culture of building 
solid client and supplier relationships,  
maintaining open lines of 
communication, from concept  
to completion and beyond.

We are Australian owned,  
with offices throughout the nation 
and are dedicated to delivering 
inspired solutions to developments 
nationwide. We understand ‘time  
is money’ and therefore work  
is completed on time, every time  
with guaranteed performance.  
Our safety and environmental 
awareness ensures each and  
every project is completed safely,  
with minimal impact on the 
surrounding environment.

02

INSPIRED PARTNERS 
FROM CONCEPT  
TO COMPLETION. 
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Australia’s premier providers of hydraulic solutions for large-scale building projects. 



History 
NO PROBLEMS,  
ONLY SOLUTIONS.
Proudly Australian owned, Planet Plumbing was founded in 1995 and since then has been 
driven to successfully establish a reputation for providing quality hydraulic solutions  
to a range of clients across a broad range of industries.  

Word of Planet Plumbing’s ‘no problems, only solutions’ approach quickly  
spread, and as the demand for innovative, cost effective partnerships grew,  
so too did our company. Today, we have dedicated offices throughout  
the nation and numerous contracts across the country, ranging from simple  
maintenance and servicing to major infrastructure and construction projects. 

Who we are04

Our capacity to completely manage projects from 
conception to completion is founded on our wealth  
of diverse internal experience, at every stage.  
Currently involved in hydraulic design, development  
and construction of some of Australia’s most prestigious 
projects, our broad-based capabilities have seen us gain 
an enviable reputation as a trusted expert and leader  
in the installation of hydraulic services.  

We have dedicated offices throughout the nation.
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Constantly looking for new 
opportunities and ways to further 
develop our already strong offering, 
Planet Plumbing is investing in 
expanding its global reach into the 
US, New Zealand, the Pacific Islands 
and the UK. For our clients, this global 
exposure and experience will deliver 
not only a world of new possibilities 
but also, the added advantage of local, 
national and global procurement 
capabilities, leading to greater cost 
benefits on every project.  

Mission Statement:  
Through innovation and inspiration, Planet Plumbing 
aims to continually improve the efficiency of project 
development from concept to completion to deliver  
a service, which far exceeds our client’s expectations. 

Quality Statement:  
Our quality of work is a reflection of our business and 
as such we are proud to be part of an industry quality 
assured system, formally certified compliant to AS/NZS 
ISO 9001. All employees, from tender to construction 
are dedicated to strictly adhering to our quality control 
procedures, set out in our Quality Manual to ensure a 
superior level of service deliverability to minimise risk 
and build our reputation as a quality service partner.  

Core Values 

TAILORED SOLUTIONS 
THROUGH UNDERSTANDING 
AND INPUT.

The added advantage of local, national and global procurement capabilities.
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TRUSTED  
AND RELIABLE 
PROJECT  
PARTNERS. 

Sustainability

As a company with a strong focus on deliverability, our success comes not 
only from our external collaborations, but also our internal. Our three-tiered 
structure is designed for open throughput of communication, leading to 
greater insights, creative solutions and project results beyond expectations.

Who we are

Operational Resouces

Proposal & Purchasing Resources

Delivery Resources

Professional
Leadership

Quality 
Control

Design &
Delivery 

Collaboration

Project
Resources

Product
Research & 

Development

Project
Opportunity
& Feedback 
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Greater insights, creative solutions and project results.



Philosophies / Policies 

IT’S NOT WHAT WE DO,  
IT’S HOW WE DO IT.

Who we are08

Healthy and Safety:
Safety is not just another box  
to be ticked. Before any work 
commences, our committed team 
ensure the work environment meets 
and maintains the highest level 
of safety, minimising injuries and 
project downtime. Fully compliant 
with the strictest of government 
regulations our Health and Safety 
Policy is another way we’re helping 
our clients manage risk while 
delivering exceptional  
project results.

Environmental:
At every level of our business  
we’re committed in our effort  
to minimise the environmental 
impact of our projects.  
From choice of material, waste 
disposal, efficiency of machinery 
and power, right down to the 
recycled paper of this brochure, 
sustaining our environment,  
sustains a future for us all.

Innovation:
As an industry innovator we take pride in driving  
and developing the growth of the plumbing and 
hydraulic sector. Through strategic partnerships, 
alliances and relationships with like-minded 
organisations and government departments we’re 
helping to build an industry based on the highest 
possible work standards, setting the benchmark for  
the industry and raising the bar for our competitors.

Rehabilitation Policy:
In our business, our people are our most valuable asset. 
In the unlikely event of an injury, our Rehabilitation Plan 
ensures our staff receive the support they need to rest, 
recover and return to pre-injury duties.   

Safety is not just another box to be ticked.



Culture & People 

OUR STRENGTH,  
OUR PEOPLE.
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Every employee enjoys a healthy balance of work and family life. 

Employee Wellbeing:  
We are committed to fostering a balanced “worklife” environment,  
ensuring every employee enjoys a healthy balance of work and family life. 
This essential mix is pivotal to ensuring happy employees, minimising the 
risk of workplace injury and reducing staff tournover. We encourage all 
employees to maintain high levels of personal fitness, with our employees  
having access to dedicated staff gyms, which may be used at the  
employee’s discretion. 

Employee  Equality.  
We are committed to our belief in the equality of all employees,  
regardless of demographics, and as such do not discriminate when 
employing new and valuable staff members into the Planet Plumbing team. 
We encourage the employment and career development of women in the 
workforce and are proud to operate a business with a diverse employee 

background. Our Indigenous Program recognizes  
the valuable contribution of both Aboriginal and 
Torres Straight Islanders, providing opportunities in 
employment and career development to build a skilled 
workforce, advancing the sustainability of the nations 
Indigenous community. 
 
Training and development:
Advancing in industry is easy when you harness  
the passion, drive and enthusiasm of a talented team. 
At Planet Plumbing we encourage further training  
and development of all our employees wishing  
to increase their skills, expertise and efficiency,  
allowing progression within the Hydraulic and  
project management fields. 

Apprentice Program:  
With a strong belief in the fostering of new 
industry talent, we offer our apprentices  
the opportunity to take on the challenges  
of the construction industry in a safe and 
experience rich environment. Apprentices 
value greatly from the opportunity Planet 
Plumbing’s experience can deliver with 
exposure to a range of projects from 
maintenance contracts to large-scale  
national developments.  



Who we are10

Our national exposure allows us the benefit of securing local 
product on a larger scale, offering the combined benefits  
of both faster implementation and support of the local economy.  
With capabilities in all Australian cities Planet Plumbing is leading 
the industry in innovative and sustainable plumbing and hydraulic 
solutions nationwide.  

National Presence 

ALL OVER DOWN UNDER.

Nationally, recent project numbers have exceeded 200 million to date.
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With a presence spanning the nation, our capacity for flexibility 
is unsurpassed in the industry. Nationally, recent project numbers 
have exceeded $200 million to date, with an increasing focus on 
projects with hydraulic values in excess of $10 million to maximise  
our resources and capacity, making us the clear supplier of choice 
for projects of this magnitude. 
 
 

Financial Stability 

SOLID 
FOUNDATIONS.

We have the ability to meet the financial 
and risk management criteria required 
by both the private and government 
sectors for large construction projects.

Planet Plumbing’s extensive asset  
pool includes ownership of all operating 
premises as well as a fleet of heavy 
machinery, plant, excavators, tools  
and equipment.

Ownership of all operating premises as well as a fleet of heavy machinery.  



What we do12

Through client and market  
demand, Planet Plumbing has  
evolved into a highly experienced 
broad-based supplier of innovative  
hydraulic solutions.  

A PASSION  
FOR CREATION.

Scope Overview 

Spanning a number of industries 
and market sectors, our knowledge 
and scope of work includes,  
but is not limited to:  
–  maintenance and repair contracts 
–  complex medical and dental  
 centers and day surgeries  
–  nursing homes  
–  laboratories   
–  commercial buildings 
–  industrial buildings   
–  schools 
–  government projects including  
 civil and public works 
–  major high rise developments   
–  hospitals 
–  retail 
–  infrastructure 
–  defence 
–  correctional centres 
–  apartments 
–  thermostatic mixing valves  
 and backflow prevention 
–  fitouts 
–  greenstar buildings 
–  mining and resources 
 
 



A PASSION  
FOR CREATION.
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Completely manage a project from concept to completion.



What we do14

INSPIRED 
SOLUTIONS  
ACROSS A RANGE  
OF INDUSTRIES.

Professional Services
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Fugen Constructions P/L
Grindley Constructions P/L
Grocon Constructors P/L
Hutchinson Builders P/L
John Holland P/L
Laing O’Rourke P/L
Leda Design & Construct QLD P/L
Lipman P/L

Mirvac Group P/L
Probuild Constructions P/L
Richard Crookes Constructions P/L
Southern Cross Constructions P/L
St Hilliers Constructions P/L
Taylor Projects P/L
Watpac P/L

Our clients. 
Abigroup Contractors P/L
Amalgamated Constructions P/L
Australand P/L
AW Edwards P/L
Badge P/L
Built P/L
Broad Constructions P/L
Diploma Constructions P/L
Equiset P/L

Consistent and meticulous project delivery is essential to ensure the highest standard of construction. 



What we do16

EVERYTHING YOU 
EXPECT AND A 
LITTLE BIT MORE.

Additional Services

We constantly source new products and solutions.
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Procurement Strength. 
We confidently offer our clients competitive pricing due 
to our national procurement strength. Working with only 
the highest quality supply chain partners, we constantly 
source new products and solutions, enabling us to 
incorporate the latest and best in hydraulic technology 
into our projects – at the best price.  

Experienced Estimators.
Planet Plumbing’s centralised and experienced estimating department  
works closely with our onsite estimators to ensure realistic budgets  
are set and met. Our vast experience in accessing each client’s individual  
needs often provides cost saving alternatives in the process.

Our design and estimating teams harness the latest technology, accessing 
‘real-time’ product libraries and suppliers from around the globe to deliver 
the most efficient and accurate designs and estimates in the industry.



What we do18

Extensive experience across a range projects  
and market sectors has seen Planet Plumbing 
recognised as the number one project partner  
for hydraulic solutions to the building industry.  
With a history comprising numerous successful  
tier-one developments, Planet Plumbing’s  
track record forms a solid foundation on  
which prospective clients can build  
a successful partnership. 

Track Record

The number one project partner for hydraulic solutions to the building industry. 
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A TRACK RECORD, 
WHICH SPEAKS  
FOR ITSELF.

The number one project partner for hydraulic solutions to the building industry. 



How we do it20

BUILT TOUGH.
Structure

Our three-tiered structure is designed to maximise efficiency.
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BUILT TOUGH.

Specialist
Defence

Team

Project Teams

Estimating Division

Hydraulic Design Services

Purchasing Department

Health / Safety / Environmental Management

Quality Assurance Management

NSW
Manager

NT
Manager

QLD
Manager

SA
Manager

VIC
Manager

WA
Manager
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Industrial Relations

Finance Department

Human Resources

Commercial Management

Group General Manager

Group Managing Director

{

{

{

Organisational:  
Our strong executive management framework, comprising of highly 
experienced business managers with a diverse range of technical  
and commercial skills, is dedicated to the sustainability and future  
of the Planet Plumbing business. Overseen by the Managing Director, our 
three-tiered structure is designed to maximise efficiency of channels to 
deliver responsive turnaround of critical decisions to drive project progress. 
Though nationally operated, each state benefits from a dedicated Manager, 
who oversees local projects and developments to ensure projected targets 
are met. State managers are supported by our national Finance, Purchasing 
and Design divisions,  allowing them to benefit from national resources, 
while maintaining a local focus. 



How we do it22

Quality is assured at every step of the 
development process with constant 
monitoring and surveillance carried 
out by all Planet Plumbing staff, to 
ensure compliance and conformance 
with the highest Australian standards.
 
Formally certified compliant to AS/NZS ISO 9001 
(certification number 8303) our employees follow 
formal set procedures covering;  
- Client and Supplier liaison and project planning  
- Management of design process  
- Management of official documentation  
- Procurement and materials delivery management  
- Construction and installation process  
- Quality testing and verification activities across  
  all project phases. 

EVERY STEP WE TAKE ENSURES QUALITY.
Systems & Procedures

Dedicated site managers ensure all site staff adhere to our Quality  
Management system and take great pleasure in producing work  
of an exceptionally high and superior quality for our clients.   
 
Innovation and Value-adding     
Our passion to exceed at every phase of development drives us to seek  
out new and innovative solutions to go well beyond the expectations  
of our clients. Our commitment to value management guarantees 
the monitoring of all transactions from estimates through to sign-off.

These include:  
- Improving project safety  
- Saving time while reducing costs  
- Strategic problem solving  
- Increased quality and efficiency  
- Effective use of available resources

It’s this innovation which has built our company and reputation over  
the years and is the driving force behind our ‘no problems, only solutions’  
company credo.

Ensure compliance and conformance with the highest Australian standards.
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Greenstar.
Planet Plumbing is a fully certified Greenstar Accredited Professional  
and experienced in the environmentally friendly Greenstar space.  
Abiding by these voluntary guidelines is just another step we have  
taken to ensure the sustainability of our environment.

National Code of Practice. 
As a nationwide provider, we pride ourselves on meeting the building 
requirements of the National Code of Practice, as laid out by the  
Australian Government.

This accreditation not only ensures we qualify for the broadest range  
of projects, but also ensures they are carried out to an exceptional standard.

TO DELIVER THE BEST,  
WE DEMAND THE BEST.

Accreditations

Defence. 
For major contracts, the Australian Defence Force 
requires all contractors to comply not only with  
Australian Standards, but also the stringent Defence 
supplement. Planet Plumbing is proud to be Australian 
Defence accredited and a supplier of choice to the 
Australian government. 

Planet Plumbing is proud to be Australian Defence accredited.
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Through extensive experience across a broad  
range of industries, we are proving the value  
of our “no problems, only solutions” mantra.  
And as the demand for innovative solutions 
and partnerships continues to grow, our unique 
capabilities and passion to deliver are proving  
Planet Plumbing as a key project collaborator  
for developments of any scale.
 
When planning your next development, you can rely  
on Planet Plumbing to deliver innovative solutions,  
on time, on budget and above all expectations.

OUR PARTNERSHIP 
BEGINS HERE.

Our Message



OUR PARTNERSHIP 
BEGINS HERE.

Planet Plumbing is NCOP Compliant.



New South Wales (Head Office)
6/252 – 254 West St
Carlton NSW 2218

Queensland
8/45 Canberra St
Hemmant QLD 4174

South Australia
Level 30, 91 King William St 
South Australia 5000

Victoria
17/50 Lloyd St 
Kensington VIC 3031 

Western Australia
3/1 Pusey Rd 
Jandakot WA 6164 

www.planetplumbing.com.au

T 1300 955 083    
F  1300 955 084
info@planetplumbing.com.au 
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8 CHIFLEY SQUARE HYDRAULIC SPECIFICATIONS 
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INFRASTRUCTURE SOLUTIONS 

 TURNKEY DESIGN & CONSTRUCT 
 INFRASTRUCTURE REFURBISHMENT 

 O&M CONTRACTS 
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Contact Details 

Level 5, 79 Victoria Avenue Chatswood NSW 2067 

02 9417 7728 

email@innaco.com.au 

www.innaco.com.au 

Rodney Boss 0413 099 144 

 

 

ABN:  59 908 277 179 

ACN:  119 715 052 
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1. Executive Summary 
INNACO  is accomplished  in the provision of turn‐key water treatment technologies and with 

the expertise and back up of a variety of technology suppliers, successful project outcomes are 

assured. INNACO is a subsidiary of Henry & Hymas consulting engineers who have been at the 

forefront of infrastructure design for the past decade.  

The  INNACO  team with  the  expert  guidance  of  in‐house  process  designers,  utilise  the  best 

market available technologies to match Client outcome and budget requirements. 

INNACO  P/L  is  fully  backed  by  parent  company  Henry  &  Hymas.    As may  be  seen  in  the 

attached documents and on the company web‐site, Henry & Hymas is a skilled multidiscipline 

consulting company.  Henry & Hymas have a wealth of water, sewer, including pressure sewer, 

expertise  and  project  experience,  with  excellent  communication  and  design  project 

management systems to provide responsive and cutting edge solutions.  

INNACO  understands  the  importance  of  excellent  project management,  especially  in  OHS, 

Environment  and Quality management  areas  and  so bring people  to  this  task with  a broad 

level of expertise.  

 

Our Services 
 

Sectors 
 Civil, mechanical, electrical and process design.     Municipal 

 Environmental approvals.     Industrial 

 Construction.     Water  

 Commissioning and performance validation.    Mech/Elec 

 Refurbishment of Infrastructure.   Renewable Energy 

 Operation and Maintenance Contracts.   
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2. Track Record 

2.1. Gordon Golf Course Sewer Mining Facility 
Innaco was awarded a contract with Ku‐ring‐gai Council for design, construction, operation 
and maintenance of the 300kL/d sewer mining plant and storage facility as the water supply 
option for Gordon Golf Course. 
 

 
Concept Layout of Gordon Golf Course Sewer Mining Project 
 
The project involves breaking into an existing sewer main which traverses the site, extracting 
the raw sewage and transferring via rising main to the treatment facility. The treatment facility 
houses the MBR (membrane bioreactor) which utilises a combination of physical, biological 
and chemical processes with the final step being a disinfection system to ensure the recycled 
water is fit for purpose. Two 1 ML storage tanks hold the treated product water. 
 
The recycled water is used to irrigate the golf course . The plant was officially opened in March 
2011 and Innaco will operate and maintain the plant for a period of 15 years on behalf of 
Council. 
 

 
 
 
 
 
 
 
Gordon Water Treatment Plant  

EXTRACTION 
AND  SLUDGE 
RETURN 

TREATMENT 
FACILITY 
BUILDING 

STORAGE 
TANKS 

SYDNEY WATER 
SEWER 
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MBR and process equipment 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Treated Water buffer tank and UV 
 
 
 

 
 
 
 
    Inlet Buffer Tank and Control Cabinet 
 
 
 
 
 
 
 
 
 
Human Interface Touch Screen Panel. 
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2.2. North Turramurra Recreation Area Sewer Mining Facility 
Innaco is the principal contractor on the North Turramurra Golf Course Sewer Mining Scheme. 

The project is currently being constructed (anticipated finish is April 2012) by INNACO Pty Ltd 

and  the  technology  provider  chosen  for  the Gordon Golf  Course  project  is GE Water.  The 

treatment plant will utilise a combination of physical, biological and chemical processes with 

the final step being a disinfection system to ensure the recycled water  is fit for purpose. The 

recycled water will be used to irrigate the golf course and the treatment plant has a capacity 

of 300kL/day. Innaco has developed relationships with key stakeholders such as Sydney Water 

and the NSW Office of Water (previously Department of Water and Energy). Innaco along with 

Henry & Hymas has been  involved with  this project  from  feasibility stage and has a 15 year 

operation  and maintenance  contract  on  the  project.  Reference  for  this  project  is Mr.  Jay 

Jonasson (02 9424 0805). 

3D Render of the Treatment Plant and Storage Tanks  Thrust Boring the Rising Main 

 

 
Access Road Earthworks March 2011 
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2.3. St Ives Showground Leachate Treatment 
A  disused  landfill  tip  in  St  Ives  is  being mined  for  irrigation water  for  use  on  the  nearby 

showground.   The disposal of  the  leachate was previously  costing Kuring‐Gai Council $400K 

per  annum.  INNACO has  just  completed  construction of  a plant  to  treat up  to  160 KL/day. 

Innaco has the operation and maintenance contract of this particular plant  for a period of 5 

years.  

     Filter backwash discharges to this bio‐filter 

 

 

Plant room 

2.4. 8 Chifley Square 
Innaco  is  currently working  for  Planet  Plumbing on  the  design,  supply  and  installation of  a 

50kL/day  recycled water  plant  for  providing water  for  irrigation,  cooling  towers  and  toilet 

flushing  in a new commercial building at 8 Chifley Square  in Sydney.  Innaco  is preparing the 

documentation under the Water Industry Competition Act (WICA) to enable operation of the 

scheme, full process, mechanical and electrical design, and the installation of all equipment in 

the treatment room. The plant is expected to be installed by October 2012 (depending on the 

outcome of the approvals) and ready for opening of the building in March 2013.  

8 Chifley Square will be a premium grade, sustainable commercial tower on a landmark Sydney 

CBD site. It will stand a height of 30 storeys, with an approximate net lettable area of 19,000 

square metres. The colorful building would seek both a six‐star Green Star and five‐star ABGR 

rating, the highest level of certification available under both systems.  

Reference for this project is Mr. Tone Barber of Planet Plumbing 0415 555 154. 
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Artist impression of 8 Chifley Square 

 

2.5. Erskine Park Landfill Leachate Treatment 
Transpacific  operate  a  landfill  operation  at  Erskine  Park.  INNACO was  engaged  to  design  a 

treatment  system  to  purify  the  leachate water  prior  to  discharge  to  the  environment.  Full 

design documentation was  issued  in mid 2011 by  Innaco and construction of the project has 

already started.  Innaco is not undertaking the construction of this project.  
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2.6. Canada Bay Stormwater Improvement Works 
INNACO was the principal contractor commissioned for the design and construction works of 

stormwater quality devices at  two  separate  locations within  the City of Canada Bay Council 

LGA.  

Site 1 – Brett Park 

The Brett Park site drains residential areas in Day St and Therry St and discharges into Sisters 

Bay via a 1200mm wide and 700mm high box culvert. The culvert runs beneath Brett Park and 

the site for the GPT is in Brett Park approximately 3m downstream of the existing footpath. 

Site 2 – Henley Street 

The  Henley  Street  catchment  is  approximately  4.25Ha  and  drains  the  residential  areas  in 

Henley Street and part of Market St. A 450mm diameter pipe (average gradient <5% according 

to Council plans) is the main carrier of stormwater in the area and discharges into Half Moon 

Bay further downstream. The preferable option was to intercept and treat the stormwater just 

downstream of Market St (close to Henley Marine Drive) which would ensure that Market St is 

treated as well as entire Henley St  (except the western side). The GPT  is  located  in the road 

reserve and replaced an existing pit located in a grassed driveway. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Insitu Concrete Works (Diversion Chamber)  
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2.7. Mosman Stormwater Improvement Devices 
INNACO were the principal contractor for the Design and Construct of a Gross Pollutant Trap in 

Hunters Park, Balmoral. The site is on the northern side of The Esplanade and the existing pipe 

drains  into Balmoral Beach which  is a very popular family beach. The project was finalised  in 

early 2009 and the GPT is estimated to remove 4tonnes of pollution every year.  

 

Excavation for GPT installation 
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2.8. Gibson Island, Brisbane – Two new Final Settling Tanks 
Thomas and Coffey engaged H&H to provide Civil, Structural, Hydraulic and Process Design for two new 

clarifiers  at  one  of  the main Waste Water  Treatment  Plants  for  Brisbane.  These  are  to  reduce  the 

incidence of poor quality effluent being discharged into the Brisbane River in the CBD area of Brisbane 

during peak rainfall events. 

 

12D image of the Bulk Earthworks showing the tank positions. H&H image © 

 

Gibson Island Process and Instrumentation Drawing, Concept Design by Brisbane Water. 

2.9. Cambridge Waste Water Treatment Plant, TAS 
Henry and Hymas carried out the Architectural, Civil and Structural design for this state‐of‐the‐

art Waste Water Treatment Plant. The treatment plant has a capacity of 1600kL/day ADWF, 
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with  800  kL  per  day  production  of  Class  A+  Reuse  water.  The  plant  serves  the  town  of 

Cambridge and Hobart International Airport.  

The  facility will  link  to  the  recycled water  irrigation  network  serving  local  golf  courses  and 

Westland Nurseries. The Cambridge plant will feature Membrane Bioreactor technology. The 

project was completed in January 2009.  

 

3D sketch of the Cambridge Waste Water Treatment Plant 
 

 

Insitu tanks in construction                                              Cambridge Inlet Works Building 

 

Henry and Hymas carries Professional Indemnity insurance for any design work. 
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3. Company Information 

3.1. Company History  
INNACO P/L was developed  in 2005, by Henry & Hymas, as a delivery vehicle  for  the design 

and construction of water infrastructure projects. 

INNACO and Alliance Partner Henry & Hymas have a history of working collaboratively with 

Clients to identify and secure project cost and quality (outcome) advantages on projects.  

The INNACO project team is comprised of civil, structural and water technology design experts 

and  industry  savvy  construction experts  in  the  fields of  civil, building works, hydraulics  and 

mechanical works. This broad experience has  led to a creative culture, where many solutions 

may be considered prior to deciding the final best solution for a particular project challenge. 

3.2. Financial Capacity  
INNACO P/L  is a subsidiary of H&H Consulting Engineers P/L (Henry & Hymas) and as such  is 

fully backed by Henry & Hymas.   Henry & Hymas  is a well established  (60  staff),  financially 

stable company which has been in operation for in excess of 25 years. 

Evidence of this relationship and the personal underwriting of  INNACO activities by H&H and 

the NAB is available on request. 

3.3. Key Personnel  
Rodney Boss ‐ Director 

Education 

Bachelor of Engineering (Hons) 

Experience 

Rodney has worked for Henry & Hymas from graduation  in 1995.   He has been  involved  in a 
large  variety  of  projects  utilizing  Tilt‐Up,  Precast,  Composite  Steel  Frames,  Portal  Frames, 
Conventional and Post‐Tensioned Concrete construction systems 

Rodney has been responsible for structural design of the following projects: 

 Noosa Reef Hotel Redevelopment – Residential Apartments – Deep retaining in Sand 
 Dale Street Brookvale – Top Down Construction, exposed structural steel 
 SK  Steel  Eastern  Creek  –  Steel  Portal  Frames  incorporating  Gantry  Cranes,  Heavily 

loaded slab on Ground for steel coil storage 
 Certification of temporary building structures for Sydney Olympics – Aluminium portal 

frames up to 40m clear span 
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Darren Ritchie – Construction Manager 

Education 

Bachelor of Civil Engineering 

Experience 

Darren has more than 8 years experience  in site  inspection and construction supervision. He 

has  extensive  knowledge  and  experience  in  all  OH&S  and  EH&S  requirements  and 

documentation  and  the  organisation  of  staff  and  sub‐contractor  to  achieve  a  successful 

outcome of the project. Darren is also the Construction Supervisor and Manager for the water 

recycling projects with Ku‐ring‐gai Council. Some of the major projects Darren has supervised 

include: 

 Woolworths Supermarket Development ‐ Glenorie 
 Erskine Park industrial subdivision, Erskine Park 
 Gordon Golf Course Sewer Mining 
 St Ives Vegetation Landfill Water Reuse Project 
 North Turramurra Golf Course Sewer Mining 
 8 Chifley Square 
 Cronulla Park Stormwater Harvesting Scheme ‐ Installation of primary treatment 

Peter Warren – Construction Manager 

Education 

Bachelor of Civil Engineering 

Experience 

Formerly the Engineering Manager for CDS Technologies (Rocla P/L) Peter has niche expertise 

in the provision of D&C water/sewer treatment solutions. Responsible for all CDS 

Design, Construction and Maintenance for Australia and Asia Licensees over a 10‐year period 

and with a Certificate in Local Government Engineering, Peter is well positioned to understand 

Client needs and match solutions accordingly. Some of Peter’s recent projects are as follows:

   

 Kogarah Water Recycling Trial – 2006; planned and project managed a successful trial 
of recycling raw sewage extracted from a local sewer main to produce irrigation water 
for Beverley Park Golf Club and Kogarah Council. This process used CDS Technologies 
Fine Solids Separator plus a Biological process and Disinfection. The trial has  led to a 
$2.5m contract for CopaWater (now Eimco Water Pty Ltd). 

 Sydney Airport Car park Gross Pollutant Traps $1m 2006/7 
 Sydney Water Stormwater Environmental Improvement Program ‐ 4 projects $1.5m – 

2004 to 2006 
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 Sydney Olympic Park Authority Install 30 CDS Gross Pollutant Traps 1997 to 1999.  

Peter has exceptional  knowledge  in  the water design  and  construction  industry and has  an 
excellent  understanding of  approvals  processes  involved with  all  aspects of water  recycling 
schemes.  Peter will  be  responsible  for  all  construction management  including  construction 
environmental  management  plans,  site  specific  management  plans,  inspection  and  test 
reports etc. 

Dr Lars Herngren – Design Manager 

Education 

Master of Science Civil Engineering 

PhD Urban Water Quality 

Experience 

Lars Herngren  is H&H’s Principal Water Engineer and has extensive experience and  in‐depth 
understanding of wastewater  treatment  and  reuse processes,  exceptional understanding of 
hydraulic  and  hydrological  processes  and  an  excellent  knowledge  and  experience  of 
stormwater  treatment measures  and  stormwater drainage.  Lars has  a Master of  Science  in 
Civil  Engineering  from  the Royal  Institute of  Technology  (Sweden)  and  completed  a  PhD  in 
urban  water  quality  with  QUT  in  Brisbane.  Lars  has  major  experience  from  dealing  with 
stakeholders and the community in water reuse projects. Major projects with Henry & Hymas 
include: 

 Figtree Falls Eco Resort and Village – Master Planning and Project Management 
 8 Chifley Square – Design and approvals of Water Reuse System 
 Canberra Institute of Technology ‐ Water Recycling Feasibility Study 
 Woolworths Glenorie Water Recycling Scheme – Authority approvals of a blackwater 

recycling scheme 
 Gordon Golf Course – Design and approvals of sewer mining scheme 
 North Turramurra Golf Course – Feasibility investigations and concept development of 

a water recycling scheme 
 Cliff Oval – Detailed Design of stormwater harvesting scheme 
 Clovelly Beach – Detailed Design of stormwater harvesting scheme 

Barry Lin – Operations Engineer  

Education 

Bachelor  Degree  of  Mechanical  &  Electrical  Engineering,  graduated  in  1992.  Guangzhou 

University Science and Technology Institute. 

Skills 

Chemical  Water  and  wastewater  treatment  equipment  design,  fabrication,  installation, 

supervision, commissioning, operation, control and maintenance 
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 Cooling tower / boiler / wastewater / dust control 
 Pulp and paper’s chemical feeding systems 
 Electric  engineering  equipment  design,  installation,  supervision,  commissioning  and 

maintenance 
 Switchboard, 415V motor  control  centers, DCS, power  transformers, electric motors 

(DC motors, AC single‐phase motors, AC three‐phase motors‐squirrel cage  induction, 
wound rotor & synchronous), cables  (HV power, LV power, control,  instrumentation, 
communications), inverters, PLC/HMI 
 

Experience 

Barry  joined  INNACO  in August 2011 and has been managing the Gordon Golf Course Sewer 

Mine. Previous experience includes: 

GE Infrastructure Water & Process Technologies (Australia) 

Barry was  the Maintenance  Engineer  for GE’s  fleet  of mobile water  treatment  plants.  This 

included scheduling and carrying out maintenance of plants on site and also between projects. 

Plants ranged  from 10 to 200kl/hour  involving potable, sea water, brackish water and waste 

water  reuse  systems. The systems  involved operation and maintenance of a broad  range of 

technologies,  including  Ion  Exchange, multi media  filtration  (MMF),  brackish water  Reverse 

Osmosis (RO), sea water RO, Electro Dialysis Reversal (EDR), Ultrafiltration (UF) and Membrane 

Bio Reactors (MBR). 

GE Infrastructure Water & Process Technologies (China)  ‐  Field Service Engineer 

 CNOOC and Shell Petrochemicals Company Limited. Cooling Tower water treatment. 
 Nanjing BASF‐YPC. Cooling Tower water treatment. 
 Shanghai BP SECCO Petrochemical Co., Ltd. Chemical dosing optimisation. 
 Shaoguan Smelter Plant. Polymer dosing installation. 
 Dongguan Humen Power Plant. UF, RO, EDI Installation and Commissioning. 

3.4. Quality Assurance  
INNACO operates a Quality System accredited for 'Substantial Implementation'.  We are in the 

process of enhancing the system to achieve full certification to AS/NZS ISO 9001:2000 Quality 

Management Systems Requirements. 

INNACO develops a specific Management Plan  for each commission undertaken.   The Plan  is 

tailored  to  the  project  to  ensure  that  all  of  the  elements  are  considered  and  planned  for 

adequately.  These include the following elements: 

 Time ‐ detailed programme of works and resource allocation. 

 Cost ‐ financial milestones and rates detailed. 

 Quality ‐ KPIs nominated and appropriate checklists and forms set out. 

 OHSE ‐ KPIs nominated and thorough risk assessment completed. 
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 EMP ‐ KPIs nominated and site specific EMP developed and adhered to. 

 

We undertake  a  consultative  approach  in  the  development of  all  elements of Quality Plan, 

involving the client where appropriate to ensure the Plan meets the needs of the project and 

the  client's expectations prior  to  commencement.   Our  assigned Quality Officer will be our 

'single  point  of  contact'  for  the  completion  of  the  Plan  and  the  delivery  of  the  project  in 

accordance with the Plan.  The focus on quality management, systems and results provides the 

foundation for the INNACO service delivery model. 

3.5. Occupational Health Safety & Rehabilitation System 
INNACO has implemented OH&S management system and OH&S is considered a priority from 

project  concept  through  to  final  delivery.    We  work  proactively  with  our  staff  &  sub‐

consultants to provide advice and support in managing OH&S.  H&H Managers are responsible 

for the safe performance of activities within their area of responsibility & must accept that all 

safety incidents & their impact on health are preventable and continually aspire towards this.  

All employees are responsible for performing their duties in a manner which ensures their own 

safety and that of others.  To achieve the above we will:  

 Ensure that all health & safety instructions are to be applied in conjunction with 
relevant legislation, codes of practice etc. 

 Assess health & safety in all stages of planning, design & construction. 

 Incorporate hazard control systems. 

 Commit sufficient resources to ensure effective implementation of safety 
management systems. 

 Ensure all employees & sub‐consultants are trained, skilled, informed & equipped to 
carry out all work in a safe manner. 

 Provide a program of continuous education & learning to enhance safety awareness & 
skill level. 

 Promote consultation with health & safety representatives & employees. 

 Implement & maintain client health and safety requirements. 

 Provide a review system for all health and safety management systems to ensure 
continued compliance and to provide improvements. 

We ensure all sites are managed through a process of: 

 OH&S Compliance Audits & Risk Assessments 

 If applicable ‐ WMS, Site Inductions & Ongoing Site Inspections 

 Investigate, Report & Promptly Rectify OH&S Matter. 

We take our OH&S responsibilities as Managing Consultant very seriously and ensure that we 

are aware and comply with legislation & client requirements. 
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3.6. Risk Management 
Innaco maintains  the  following  risk management procedures  that are compliant with AS/NZ 

4360 – 1995: Risk Management: 

 RM01 Risk Management Procedure 

 RM02 Behavioral Science Procedure 

 RM03 Risk Assessment Procedure 

 RM04 OHS & Environmental Threat Identification Procedure 

 RM05 Global Environmental Threats Register 

 

The standard procedure for adopting a risk management approach is; 

Step 1  Identify the hazards (i.e. source) if there is a regulation, advisory standard, code of 

practice or any other guidance material identified, then as a minimum follow the 

information contained in this material. 

Step 2  Assess the risk (i.e. frequency, duration and outcome of the consequences). 

Step 3  Determine what  control measures  to  take  (i.e.  evaluate methods  of  removing, 

reducing  and  controlling  the  risks).  Note:  Legislative  requirements  must  be 

implemented as a minimum standard. 

Step 4  Implement the control measures. 

Step 5  Evaluate and Review the actions taken to ensure that they have been effective. 

3.7. Environmental Management 
INNACO P/L  recognise  that development activities have an  impact on  the environment, and 

that the challenge is to ensure that impact is a positive and well‐managed one.  Protecting and 

enhancing  the environment both by preventing pollution events occurring and by designing 

and  managing  processes  to  prevent  near  miss  occasions  are  integral  to  our  business 

operations. It  is our policy to  invest and operate  in a way to ensure this  is not compromised.   

The  requirements  of  the  Environmental  Management  System,  as  it  will  relate  to  our 

commissions, are typically expected to be: 

 All legislative requirements will be met, and appropriate auditing and compliance 
established to ensure standards are consistently met.  

 Community relations are an integral part of INNACO's business. Our staff are drawn 
from construction, technical and customer service backgrounds with key awareness of 
the high standards of information and understanding required for public works. 
Additionally, the aim is always to ensure that information is provided and the works 
made clear so that there is minimal need for any complaints from the public. 
Complaints management is unfortunately necessary as a consequence of works 
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undertaken. Our specialist staff handle this in a sensitive, confidential and professional 
manner, drawing on their experience in private industry, local and state government 
roles. 

INNACO P/L is implementing an Environmental Management System that has been developed 

to achieve the following: 

 ISO AS/NZ 14001:2004 compliance, to ensure continual improvement in 
environmental performance. 

 Ensure compliance with stated objectives and targets for improved environmental 
performance. 

 Achieve continual improvement in environmental performance through regular audits 
and management reviews. 

 Comply with relevant environmental legislation, codes of practice and other regulatory 
requirements. 

3.8. Insurance Coverage 
INNACO  carries  full  coverage  for  Professional  Indemnity,  Public  Liability,  Annual  Contract 

Works and Workers Compensation. 

Prof. Indemnity  Public Liability  Contract Works  Workers Comp 

$10,000,000  $20,000,000  $15,000,000   

QBE Insurance  CGU Insurance Allianz Gallagher Bassett

AO 7998207 PID  15T 1709236  71‐0178561‐CAR  20WOR0187792122 
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13th January 2009 
 
  
File No : S070523. 
 
Mr R. Wilson 
Development Manager 
Mirvac Projects Pty Ltd 
L26, 60 Margaret Street 
Sydney 
NSW 2000 
 
Dear Mr Wilson 
 

APPROVAL TO INSTALL A SYSTEM OF SEWAGE MANAGEMENT 

S68 PART C (5), LOCAL GOVERNMENT ACT 1993  

INSTALLATION OF A SEWER MINING & BLACKWATER TREATMENT 
FACILITY 

Site: 8 – 12 CHIFLEY SQUARE, SYDNEY, NSW 2000 

 

 

Pursuant to the provisions of Section 94 of the Local Government Act 1993, (the 
“Act”), you are hereby notified that the section 68 application including the plans and 
details prepared by Clearwater Technology Pty Ltd, Project no A0041 dated June 
2008 submitted to Council to install and construct a system of sewage management 
have been accepted and approved following consultation with NSW Health and the 
Department of Water and Energy and is subject to the approval conditions contained 
in the attached schedule. 

Date of Approval :  12th January 2009 

Approval to operate from:  12th January 2009 

If you are dissatisfied with this determination, section 176 of the Act gives you the 
right of appeal to the Land and Environment Court; alternatively, you may request a 
review of the determination under section 100 of the Act within 28 days of the date 
of this notice. 

In accordance with the requirements of s113 of the Act, the details of this consent 
will be placed on the Councils Register concerning approved systems of sewage 
management. 
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If you have any queries concerning this determination please contact Andrew 
McMillan, Senior Health Surveyor by telephone 02 9246 7816, by email 
amcmillan@cityofsydney.nsw.gov.au or by fax 9265 9750. 

 

Yours sincerely 

 

 

Azmeena Ahmed 

Health Compliance Manager 
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LOCAL GOVERNMENT ACT 1993 

S68 Part C (5) Condition of Approval to Install a System of Sewage 
Management 

 

FILE NO; S070523 

SITE:  8 – 12 Chifley Square, Sydney, NSW 2000 

FOR: Mirvac Projects Pty Ltd, L26, 60 Margaret Street, Sydney, NSW 2000  

 

In accordance with the Local Government (General) Regulation 2005 approval 
is hereby given to install a waste water treatment facility at the above 
premises subject to the following conditions. 

1. The installation, construction or alteration of the sewage management facility 
must be implemented substantially in accordance with the information 
submitted in the approval application. This includes the document titled 
“Chifley Square 8 – 12 Chifley Square Mirvac Project – Recycled Water 
Scheme Section 68 Application” prepared by Michael Conciatore of 
Clearwater Technology Project no A0041, dated June 2008. 

3. Until an “Application to Operate a System of Sewage Management” is 
submitted to and approved by the City of Sydney Council all recycled water 
must be disposed of to sewer in accordance with a trade waste agreement 
obtained from Sydney Water. (in the case where documentation is provided 
supporting the position that a trade waste agreement is not required, and this 
includes the recycled water produced in the validation and verification period, 
this condition can be altered to remove the trade waste approval component 

3. Under the Water Industry Competition Act 2006 (WICA a licence must be 
obtained to construct, maintain or operate any water industry infrastructure, to 
supply potable or non-potable water or provide sewerage services by means 
of any water industry infrastructure. A proponent of any sewerage 
management system will be in breach of the Act if they construct, maintain or 
operate water industry infrastructure without first obtaining a WICA licence.  
Even if Council. 

There are however certain exemptions under WICA and as such further advice 
should be sought from the Independent Pricing and Regulatory Tribunal 
(IPART) who are the licensing authority whom may be contacted by 
telephoning (02) 9290 8400 or by writing to them at Utility Licensing, IPART, 
PO Box Q290, QVB Post Office NSW 1230. 

4. The system must be located at the Chifley Square basement car park site as 
per the drawings and plans provided in the application documentation. 

5. Wastewater is restricted to be collected from toilets, hand basins, showers, 
kitchen/canteen areas and cooling towers and supplemented by sewer mining 
and rainwater harvesting. 
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6. The recycled water is only approved for the following end use.  

Cooling towers, toilet flushing and sub surface irrigation of the limited 
landscape as per the information and drawings provided in the application 
documentation 

7. All regulated systems defined in s 43 of the Public Health Act 1991 such as    
water cooling towers must be installed, commissioned, operated and 
maintained in accordance with all the requirements of the Public Health 
(Microbial Control) Regulation 2000 and AS/NZS 3666.1,2 and 3 2002. 

The owner or occupier of the building must register and provide particulars of 
any water cooling, and warm-water systems as required under the provisions 
of the Public Health Act, 1991 and Regulation. Registration forms are available 
from the Council’s Health Department. 

8. The recycled water must not be permitted to discharge to any waterway or 
stormwater drain at any time. 

9. All works are to be carried out by a licensed plumber and in accordance with 
the National Plumbing and Drainage Code AS3500:2003 and the NSW Code 
of Practice for Plumbing and Drainage 3rd edition 2006. 

11. All work must comply with the supplier obligations under the Occupational 
Health and Safety Act 2000. This includes ensuring that there is adequate 
provision of information about the recycled water to the persons to whom it is 
supplied to ensure its safe use. 

12. All work must comply with any requirements under the Protection of 
Environmental Operations Act 1997.  There are to be no emissions or 
discharges from the recycled water scheme that give rise to a public health 
nuisance or would result in an offence under the Protection of the Environment 
Operations Act 1997. 

13. The final water quality must comply with the “High Exposure “risk level for the 
parameters defined within Table 7.1 of the NSW Guidelines for Management 
of Private Recycled Water Schemes May 2008 which are copied below for 
your information. 

 
Parameter Recycled Water Compliance 

Value 
E. Coli < 1 cfu/100mL 
BOD < 10 mg/L 
SS < 10 mg/L 
pH 6.5 - 8.5 

Turbidity <2 NTU (95%tile) 
<5NTU (Maximum) 

Disinfection Cl: 0.2m – 2.0 mg/l residual 
UV/ TBA 

Coliphages < 1 pfu/100 mL 
Clostridia < 1 cfu/100 mL 

 

  

14. An alarm system must be implemented to notify responsible persons in the 
event of plant malfunction and if turbidity, pH or disinfection effluent 
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compliance values are not met. Recycled water must be diverted to sewer in 
these circumstances. 

15. The system must have an emergency bypass to Sydney Water’s sewer to 
protect human health and the environment in the event of critical failure. This 
back up connection must be maintained at all times. 

 
16. The recycled water system must be designed, operated and maintained so as 

not to create environmental health or public nuisance. 
 
 
Backflow prevention 
 
17. Backflow prevention devices are to be installed where required by Sydney 

Water and in accordance with the National Plumbing and Drainage Code 
AS/NZS 3500:2003 and the NSW Code of Practice for Plumbing and Drainage 
3rd edition 2006 

 
18. A licensed plumber, who has accreditation in backflow prevention, must install 

all backflow prevention devices. Backflow devices are to be manufactured to 
comply with AS2845.1-1998 – Water Supply – Backflow Prevention Devices – 
Materials, design and performance requirements and installed in accordance 
with AS/NZS 3500: 2003 – National Plumbing and Drainage Code. 

 
 

Preliminary advice - Application to Operate. 
 
19. A separate application pursuant to S68 C (6) Local Government Act 1993 is to 

be made to Council for the operation of the subject sewage management 
facility, in accordance with the relevant guidelines and regulations. This must 
be submitted following validation and verification testing as outlined in this 
approval and before final commissioning of the system can occur. The 
relevant application form is attached for your information. This should be 
completed and returned to the City’s Health Compliance Manager along with 
the supporting information as requested in the application form.  

 
20. The treatment system, once installed must undergo Validation/Verification 

Monitoring over a minimum period of 12 weeks with continuous compliance 
with discharge limits over the influent / effluent monitoring frequencies for the 
“High Exposure” risk level given in Table 7.1 of the NSW Guidelines for 
Management of Private Recycled Water Schemes May 2008. Where the 
treatment system has been validated by the Department of Water and Energy 
(DWE) then the validation/verification period may be reduced to 4 weeks. 
Evidence to this effect must however be obtained from the DWE and 
forwarded to the Council with along with the “application to operate”. 

 
21. All validation and verification testing must be carried out by a NATA – 

accredited laboratory. 
 
22. A Trade Waste Agreement is to be negotiated with Sydney Water for the 

discharge of treated effluent to the sewer main during the validation period. A 
copy of this agreement is to be forwarded to the City prior to the 
commencement of the validation period. 

 
23. Recycled water from the treatment facility is to be discharged to Sydney 

Water’s sewer main until the validation monitoring and verification testing has 
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been completed and an application for approval to operate has been 
submitted to and approved by the City. 

 
24. All results of the validation and verification testing required under this approval 

shall be submitted to Council along with the Section 68 Application for 
Approval to Operate and further supporting documentation as required and 
stated in the application form. 

 
25. The treated recycled water shall be irrigated by sub surface irrigation located 

at least 100mm below the land surface. 
 
26. All treated recycled water distribution pipes, taps or outlets must be colour 

coded lilac and marked “ WARNING – RECYCLED WATER/RECLAIMED 
WATER – NOT FOR DRINKING PURPOSES”. Warning signage shall comply 
with AS 1319. 

 
27. The location of the treated recycled water distribution pipes must not be closer 

than 300mm, if below ground, and 100mm, if above ground, of any potable 
mains water supply pipe work. 

 
28. Appropriate warning signs shall be designed and erected in the irrigation area 

at the Approval to Operate stage to protect the public’s health and to minimise 
damage to the irrigation system. 

 
29. A System Management Plan shall be developed and submitted to Council with 

the s68 application for “Approval to Operate” in accordance with the 
requirements of the NSW Government Guideline for “Management of Private 
Recycled Water Schemes, May 2008”. The plan shall include but not be 
limited to the following: 

 
 ● Detailed risk assessment and risk assessment plan 
 
 ● Operational and Maintenance Procedures 
 
 ● Operation awareness and training plan 
 
 ● Complaints handling 
 
 ● Incident and emergency response plan 
 
 ● On going monitoring and system auditing plan 
 

30. The risk assessment and risk assessment plan shall include a thorough 
assessment of biological, chemical and physical hazards (including heavy 
metals, organic chemicals, pesticides and disinfection bi-products) for the 
end users of the recycled water, the general public and the environment. 
This should include analysis of typical contaminants in the influent to the 
waste water treatment facility, to the effectiveness of the treatment facility in 
removing contaminants, the potential for human exposure to contaminants 
for end users of recycled water at levels that would affect human health and 
the setting of biological, chemical and physical parameters and compliance 
values to be used for validation and verification monitoring and ongoing 
operational monitoring of the recycled water system. Chemical hazards such 
as the unauthorised dumping of chemical contaminants at levels that would 
affect human health should also be fully assessed in this process. 

 
Attention should also be given to: 
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● Any specific water quality criteria for cooling towers and the effects of 

recycling water containing biocides and algaecides from cooling towers, 
and 

 
● Viability of using the source waters suggested (hand basins, kitchens 

toilets and showers) and supplementing it with sewer mining as opposed 
to simply sourcing the wastewater from sewer mining alone. 

 
  
 

Notes 
 
 This approval does not abrogate Council’s right to require abolition or 

modification of the installation if at any time the installation is considered to 
pose a risk to public health or the environment. 

 
 A public record of this approval will be kept by the City in accordance with the 

requirements of s113 of the Local Government Act 1993. 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TRIM Document 2009/005333 
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Case Number:  123215

31 May 2011

MIRVAC PROJECT PTY LTD
c/- ROSE ATKINS RIMMER

Revised LETTER of APPROVAL
For

CONNECTION TO A SYDNEY WATER SEWER FOR SEWER MINING

Applicant: MIRVAC PROJECT PTY LTD
Your reference: 61/22180/SM
Property location: 8-12 Chifley Square, Sydney
Your application date: 10 February 2011

Dear Applicant
Your application to connect to the sewer main at the above location is approved provided you
do the following things:

1. Enter into the following agreements or contracts with Sydney Water:

• Sewer Mining Agreement – a draft copy of this is available on our website http://
www.sydneywater.com.au/SavingWater/RecyclingandReuse/RecyclingAndReuseIn
Action/SewerMining.cfm;

• Consent to Discharge Industrial Trade Wastewater;

• Major Works Deed – this is to be executed before construction of the connection;
and

• Land Lease Agreements (if they are needed).

2. Engage your current or another authorised Water Servicing Coordinator (Coordinator)
to manage the design and construction of the required works to Sydney Water’s
standards, procedures and technical requirements as well as the Water Services
Association of Australia standards.

Note:  The Coordinator must be fully authorised by us for the whole time of the Deed.
Before you engage another Coordinator you must write and tell Sydney Water.

For a list of authorised Coordinators either visit www.sydneywater.com.au > Building
and Developing > Developing Your Land or call 13 20 92.

When you construct these works you will need to pay project management, survey,
design and construction costs directly to your Coordinator and other suppliers.
The Coordinator generally will be the single point of contact between you and
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Sydney Water.  They can answer most questions you might have about our process
and charges.

There are other fees and charges that need to be paid at certain times after you
connect.  These are detailed in Section 7 of the Sewer Mining Agreement.

3. Before any work is started, have your Coordinator submit detailed designs to Sydney
Water for review that show all proposed modifications to Sydney Water’s sewerage
system.  The documents must also include:

• Work Methods Statement;

• Flow Management Plan;

• Safe Work Plan;

• Odour Management Plan – Note that there are currently no sewage odour issues
at this location.  Therefore, if Sydney Water receives sewage odour complaints
during the period of connection, they will be considered as resulting from that
connection and Mirvac Project Pty Ltd will be responsible for any problems that
result.

• Inspection and Test Plans; and

• Construction Commencement Notice.

Notes:

• The sewer mining connection must be designed so that it does not interfere with
the normal operation of the sewerage system and does not cause sewage
surcharges during dry or wet weather.

• Before you connect, if there is no activity on this project for a period of
twelve months, your application must be re-investigated and you must pay
another application fee.  Sydney Water may have extra requirements and charges
may change.

4. Ensure that no work on the existing sewer main or the proposed connection is started
until Sydney Water advises your Coordinator.

If any work on our assets is carried out without that advice or final approval,
Sydney Water will take action to have work on the site stopped.  We will apply
the provisions of Section 45 of the Sydney Water Act 1994.

5. Ensure that work on Sydney Water’s sewerage system is carried out by Sydney Water
accredited contractors in accordance with the Sydney Water Asset Creation –
Developer Process.  Temporary accreditation (with conditions) can be arranged upon
application to Sydney Water.

6. Once the design has been reviewed by Sydney Water and the sewer mining
connection point constructed, ensure that operation of the connection is in accordance
with the terms and conditions of the:

• Water Services Association of Australia (WSAA) standards and specifications;

• Sewer Mining Agreement;

• Consent to Discharge Industrial Trade Wastewater; and
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• Land Lease Agreements (if they apply).

7. Apply the following specific conditions:
1) The flows are to be extracted from the DN300 sewer main located in Hunter Street
between Phillip Street and Elizabeth Street. A sewer main extension will need to be
constructed across Hunter Street from the existing sewer main, to within the
development site.
2) The brine discharge from the sewer mining plant is to be returned to the sewer main
system via the sewer house service for this property. The proposed development and
the associated sewer house service, is to utilise the existing connection for this site and
will be to the existing sewer main in Elizabeth Street (refer to Case No.122362).

Please contact me if you have any enquiries.

Yours faithfully,

Peter Mason
Asset Integrity Services
Sydney Water
Ph: 8849 4208 Fax: 8849 3063
Email: peter.mason@sydneywater.com.au



WSC Ref: 61/22180/SM Page 1 of 5 Case No: 123215

MAJOR WORKS DEED - EXTENSION

This Deed is made between

MIRVAC PROJECT PTY LTD ABN
(Applicant’s Name)

of
(Applicant’s Address)

And Sydney Water Corporation (Sydney Water) (ABN 49 776 225 038), a Corporation having its
principal office at 1 Smith Street, Parramatta NSW 2150, in the State of New South Wales.

The Applicant made application to extend Sydney Water sewer works at and/ or adjacent to 8-12
Chifley Square, Sydney and Sydney Water provided a Letter of Approval (the Letter) to the
Applicant.  A copy of the Letter (Case No. 123215) is attached to this Deed.

This Deed witnesses that:
1. The Applicant will satisfy all the requirements of the Letter referred to above.

Sydney Water and the Applicant agree:
2. The Applicant must complete the construction of the Works as specified in the Letter within 12

months after the date of this Letter.

Method of Construction
3.1 Sydney Water will maintain and make available to the Applicant details of accredited

Infrastructure Suppliers.  In this Deed, authorised Water Servicing Coordinator, Designer,
Constructor and Field Tester refer respectively to an Infrastructure Supplier who at the relevant
time is accredited in one or more of the following four categories: Water Servicing Coordinator,
Designer, Constructor and Field Tester.

3.2 For coordination, management and monitoring of the design and construction of the Works, the
Applicant must engage and at all times use an authorised Water Servicing Coordinator who is
required to follow Sydney Water’s “Instructions to Water Servicing Coordinators”.  If at any time
there is no Water Servicing Coordinator monitoring the Applicant’s Works or the Water Servicing
Coordinator monitoring the Applicant’s Works is changed, the Applicant must immediately notify
Sydney Water in writing.

Design of Works
4. A Designer must design the Works with the appropriate capability.  The design must be such

that the Works will comply in all respects with all laws and with Sydney Water Standards or
requirements applicable as at the date of submission of the Design Package and be suitable in
all respects for their intended purpose.  Any possible impact which the Works or their
construction may have on existing and proposed buildings and all precautions necessary for
their protection must be noted in the designs.

Construction of Works
5. The construction of the Works must be by a Constructor with the appropriate capability.  The

Works must be constructed in a workmanlike manner in accordance with the design and
Sydney Water standards and requirements.

Certificates Required
6. The Applicant must provide to Sydney Water:

• Design Package Certificate

• Certified Design Development Checklist

• Certified Inspection and Test Plan

• Construction Commencement Notice
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• Project Validation Certificate

The documents, certificates and notices must satisfy the requirements set out in the
“Instructions to Water Servicing Coordinators” and be in the form, if any, prescribed in those
Instructions.  They will indicate to whom documents, notices and certificates must be given.

No Representations Made
7.1 Sydney Water makes no representations whatsoever concerning the qualifications, ability or

financial viability of any Water Servicing Coordinator, Designer, Constructor or Field Tester.
The Applicant will be responsible for the acts or omissions of those persons as if they were the
acts or omissions of the Applicant.

7.2 The Applicant shall ensure that all tasks falling within paragraphs 3, 4, 5 or 6 of this Deed are
managed or performed as the case may be by an appropriately accredited Infrastructure
Supplier.  Where any Infrastructure Supplier retained by the Applicant ceases to hold
appropriate accreditation the Applicant shall as promptly as circumstances permit retain an
appropriately accredited replacement Infrastructure Supplier.

7.3 Sydney Water shall not be responsible to examine or approve any drawings or to inspect or test
any work or materials or to give any advice to the Applicant.  At any time, Sydney Water will
have the right but not the obligation to inspect or test the Works or any part or any materials
incorporated or intended to be incorporated therein.  The Applicant must facilitate the inspection
or testing and must not rely upon any inspection or testing by Sydney Water.

Creation of Easements
8. Where the development proposal and/or Works or part Works require the creation of

easements and/or transfer of land or such other interests in land as are necessary to meet the
requirements specified in Sydney Water’s Easement/Land Guidelines, and/or as advised by
Sydney Water, the Applicant must convey to Sydney Water such easements, land and/or
interests in accordance with Sydney Water’s requirements.

Variations
9.1 Variations in the construction of the Works or any part of the Works as designed may be

requested in accordance with the “Instructions to Water Servicing Coordinators”
(a) by the Applicant to meet the Applicant’s needs; or
(b) by Sydney Water to ensure completion in accordance with the Standards and/or its

requirements; or
(c) by Sydney Water to meet Sydney Water’s needs.

9.2 Sydney Water may grant or refuse to grant an application for variation under clause 9.1(a).  A
variation required by Sydney Water under clause 9.1(b) or (c) must be executed.

9.3 The Applicant acknowledges that the Water Servicing Coordinator may only make a claim for
contribution from Sydney Water for or in respect of the cost of a variation notified under clause
9.1(c).  A claim made under clause 9.1(c) must be supported by appropriate documentation and
will be determined by negotiation between Sydney Water and the Water Servicing Coordinator.

Payment for Any Goods and Services Provided by Sydney Water
10.1 For any work done by Sydney Water for the Applicant and for goods or services provided to the

Applicant by Sydney Water, the Applicant must pay Sydney Water the applicable fees or
charges including any GST payable by Sydney Water.  Without limiting any obligation to pay at
an earlier time, all monies payable by the Applicant to Sydney Water, including any monies
which become payable as a consequence of any Infrastructure Supplier's failure to fulfil any
requirement of this Deed, must be paid to Sydney Water within 30 days of issue of an invoice
by Sydney Water or prior to issue of the compliance certificate, whichever is earlier.

10.2 For any liabilities for Customer Redress under Sydney Water’s Contract, charges must be paid
to Sydney Water within 30 days of issue of an invoice by Sydney Water or prior to the release
of the bank guarantee or cash bond.
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Entry on to Land
11.1 The Applicant is responsible for obtaining entry to any land necessary to construct the Works

and for paying any compensation payable.  Where agreement on compensation cannot be
reached between the parties, the Applicant will be responsible for obtaining professional
valuation advice and obtaining mediation/arbitration assistance if necessary, from a nominee of
the President of the Australian Institute of Valuers and Land Economists.

11.2 The Applicant or the Applicant’s agents must not enter any private property without the written
consent of the owner and tenant of the property on the Sydney Water “Permission to Enter”
form(s) which must be used to negotiate entry.

11.3 The Applicant is required, if entry/ construction agreement for the preferred design cannot be
obtained, to investigate alternative design options that avoid impacts on adjacent land and an
alternative adopted, provided it is satisfactory to Sydney Water from an operational,
maintenance and renewal point of view.

Representations and Indemnities
12.1 In performing the Deed, the Applicant is carrying out the Works on the Applicant’s own behalf.

If the Applicant fails to fulfil any requirement of this Deed, Sydney Water at its discretion may –

• require the Applicant to make good the failure at the Applicant’s expense; or

• make good the failure and recover the cost.

12.2 This right is in addition to and not in substitution for any other right which Sydney Water may
have.  If a breach of this Deed causes Sydney Water to be in breach of its Customer Contract
including Redress, damages payable by the Applicant will include but not be limited to the
amounts payable by Sydney Water to its customers.

12.3 Sydney Water is not obliged to do anything to assist the Applicant to design or construct the
Works.  If at the request of the Applicant, Sydney Water provides any advice or assistance to
the Applicant, it will be upon the condition that the Applicant releases Sydney Water from any
liability which might arise from the advice or assistance and will indemnify Sydney Water
against any claim by a third party arising out of the advice or assistance of Sydney Water.

12.4 If any payment by the Applicant to Sydney Water under this clause 12 in connection with a
claim gives rise to a liability to pay GST, the Applicant must also pay to Sydney Water the
amount of that GST.  If Sydney Water must pay GST on a cost which is recoverable under this
clause, then it may recover from the Applicant the cost plus all GST (except to the extent to
which Sydney Water is entitled to an input tax credit).

Access to Site
13. On a request being made, the Applicant/ Water Servicing Coordinator must provide to Sydney

Water, at any time during the working hours specified in the Quality Plan, access to the location
of the Works and afford to Sydney Water any assistance it may reasonably request for the safe
or convenient inspection, measurement, testing or sampling of any part of the Works.

Inspection of Works
14. Where an inspection by Sydney Water discloses that the Works have not been carried out in

accordance with this Deed, the Applicant must pay to Sydney Water in accordance with any
applicable determination made from time to time by Sydney Water the costs reasonably
incurred by Sydney Water with respect to –
(a) that inspection; and
(b) any intensive audit which Sydney Water, in its opinion, decides should be carried out.

Dispute Resolution
15. Any dispute, except those relating to the Developer Charges section in the Letter, that may

arise between the Applicant and Sydney Water with respect to any matter relating to this Deed
will be resolved by negotiation between the parties.  Any dispute not resolved by negotiation will
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be determined on the decision of the appropriate Senior Manager of Sydney Water.

Notices
16. Any notice given by Sydney Water to the Applicant’s representative will be regarded as notice

given by Sydney Water to the Applicant.

Transfer of Works
17.1 Prior to the transfer of works to Sydney Water, the Applicant will provide to Sydney Water the

total cost for Project Management, Design and Construction of the Works including Sydney
Water costs referred to in clause 9.1(c) and excluding Sydney Water costs referred to in clause
10.  In addition, upon request, the Applicant shall provide to Sydney Water evidence
satisfactory to Sydney Water of the total GST-inclusive market value of the Works carried out
by the Applicant other than Works carried out pursuant to clause 9.1(c) and shall also
separately identify the cost claimed pursuant to clause 9.3.

17.2 Works or any part thereof will be transferred to Sydney Water at no cost, unless otherwise
stipulated in this Deed or in the Letter, when Sydney Water gives the Applicant notice that the
Works are transferred to Sydney Water.  As between Sydney Water and the Applicant, that
notice will effect the transfer.  The Applicant must forthwith do everything necessary to ensure
that the transfer is legally effective in all respects, including as regards any third party.  Transfer
of Works or any part to Sydney Water will not relieve the Applicant of the obligation to complete
Works in accordance with the Deed.

17.3 If the Applicant appears to have satisfied all the requirements of the Letter under Section 74,
then within 14 days thereafter Sydney Water will issue the compliance certificate.  If Sydney
Water has not already accepted transfer of the Works under 17.2, Sydney Water will then
accept transfer.  Issue of the compliance certificate or transfer of the Works will not relieve the
Applicant from liability for any breach of this Deed.

Recipient Created Tax Invoice
18. Words used in this clause have the same meaning as in A New Tax System (Goods and

Services Tax) Act 1999.
(a) This clause only applies where the Applicant is registered for GST.
(b) Unless the Applicant is notified otherwise by Sydney Water, Sydney Water shall issue a

recipient created tax invoice in relation to any taxable supply by the Applicant and the
Applicant shall not issue a tax invoice in relation to that supply.

(c) Where Sydney Water is not permitted under the GST law to create a recipient created tax
invoice in relation to a particular taxable supply, the Applicant must issue a tax invoice to
Sydney Water within 14 days of a request by Sydney Water.

(d) The Applicant hereby warrants that it is registered under the GST law and must
immediately notify Sydney Water if it ceases to be so registered.

(e) Sydney Water hereby warrants that it is registered under the GST law and must
immediately notify the Applicant if it ceases to be so registered.

(f) Sydney Water will immediately notify the Applicant if Sydney Water ceases to satisfy any
of the requirements of the Commissioner of Taxation in relation to the issue by Sydney
Water of recipient created tax invoices.

Australian Business Number
19. (a) The Developer  warrants  that  its  Australian  Business  Number  is  as shown on this

Deed or as otherwise quoted to Sydney Water.
(b) Notwithstanding clause 18.3 Sydney Water will not be required to issue a compliance

certificate until the Developer has provided an Australian Business Number to Sydney
Water and Sydney Water has no reasonable grounds to believe that the number given
is not correct.



WSC Ref: 61/22180/SM Page 5 of 5 Case No: 123215

The nominated Water Servicing Coordinator for this Deed is:

Company Name: ROSE ATKINS RIMMER

Contact Name: Nikki Webster

EXECUTION
Notes: 1. The Applicant(s) signature(s) must, on each of the two copies issued, be witnessed by any

adult who is prepared to give their full name and address and who is not a parent of or child
of or sibling to any signatory.

2. Deed has no effect until executed for and on behalf of and dated by Sydney Water.  One copy
is then returned to the authorised Water Servicing Coordinator.

3. This Deed cannot be assigned.

Individual Partnership (As for individual, but all partners to sign.  Please prepare your own
execution page if necessary.)

Executed as an Deed by: _________________________ __________________________
     Signature        Print Name of Person Signing

_________________________ __________________________
     Signature        Print Name of Person Signing

In the presence of: _________________________ __________________________
Witness Signature        Print Name of Person Signing

___________________________________________________________
Print Address

Company/Council/other Authority
2 Directors to sign OR 1 Director & Company Secretary OR 1 Director if company has only 1 Director
who is also Company Secretary OR Any duly authorised Attorney under a Power of Attorney/
employee who must personally warrant possession of authority to bind the company/Council/other
Authority.

Executed as an Deed by: ________________________  _____________________________
Signature Print Name - Director &/Or Secretary

Or its duly appointed Attorney
Or ________________________
(insert senior position in company)
who warrants s/he is authorised to enter into
this Deed
(strike out whichever is inapplicable)

________________________    _____________________________
Signature Director - Print Name

In the presence of: ________________________    _____________________________
      Witness Signature Print Name of Person Signing

_______________________________________________________
Print Address

********************************************************************************************************************
Signed on behalf of
Sydney Water by: _______________________     _____________________________

Signature Print Name of Person Signing

In the presence of _______________________     _____________________________
Witness: Signature Print Name of Person Signing

Date Deed Executed by Sydney Water: ............................…….......…………………………….
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1  

This performance specification forms part of the 8 Chifley Square Tender 
documentation it covers the requirements for a black water plant integrated into 
the basement of the new office development at 8 Chifley Square in Sydney‟s 
CBD. 

1.1 Definitions and Interpretations 

Within this specification and the related drawings the following words shall have 
the meanings described: 

Principal Mirvac Constructions Pty Ltd 

The subcontractor The entity specifically responsible for the works described 
in this package 

Approve, To approval  Approval by the entity specifically responsible as the 
Principal‟s representative for the purposes of the contract 
governing the works.  This may be the Project Manager or 
Site Manager. 

Building Trades  The entity specifically responsible for the construction of 
the building structure and fabric.  Excludes the services 
trades such as electrical, air conditioning and plumbing.  

Give notice, submit, supply, 
furnish, and similar expressions  

Give notice, submit, supply, furnish and the like to the 
entity specifically responsible as the Principal‟s 
representative for the purposes of the contract governing 
the works. 

1.2 Tender Return 

The Tender Return Documents and Form at the back of this document shall be 
completed and returned with the Tender. 

The Subcontractor shall identify as shown, the various elements within the 
Tender.  Elements should not be grouped together. 

Incomplete or missing tender return forms shall not be accepted and, may render 
the submission as a non-compliant tender. 

The Principal does not bind himself to accept the lowest or any tender and is not 
responsible for any cost incurred in the preparation of any tender. 

1.3 Roles and Responsibilities 

1.3.1 Specification Objectives 

The intent of this specification and the associated documents is: 

 To provide a clear statement of technical and performance requirements 
against which compliance can be assessed; 
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 To enable other interested parties to assess their obligations and to understand 
expectations of them; 

 To define the Quality Assurance expectations of the Principal as they apply to 
the Subcontractor. 

1.3.2 Design responsibilities 

1.3.2.1 General 

This specification and the referenced drawings describe the works sufficiently for 
a Subcontractor to understand the extent and nature of the works, the quality of 
the works required and to submit a tender. 

1.3.2.2 Subcontractors Responsibilities 

The Subcontractor is to possess specialist trade expertise necessary to complete 
the works in accordance with the documentation. The Subcontractor has the 
following additional obligations: 

 To raise in good time, issues requiring design input or clarification, including; 

 Interpretation and co-ordination of the specification and drawings; 
 Problems in complying with the specification; 
 Omissions from the specification and drawings; 
 Suggested alternatives or substitutions; 

 To certify compliance with the Subcontract documents, including all variation 
instructions, at Practical Completion; 

 To certify compliance with Authority requirements; 

 To pay all fees applicable to the works; 

 To obtain all Authority permits and certificates to allow the progress of the 
work; 

 To provide manufacturer‟s and construction drawings; 

 To provide samples and prototypes where specified; 

 It is the Subcontractors responsibility to ensure that all services are installed 
such as to meet the design intent indicated on the tender documentation. The 
Subcontractor shall undertake all necessary on site coordination, with other 
services and structure, such as to meet the design intent.  The Subcontractor 
shall coordinate this detail with all other services and structure during 
preparation of shop drawings and prior to installation.  The contract drawings 
do not indicate the presence of other services not included in this contract. 
Details of other services, supports for suspended ceilings, etc should be 
obtained from the Principal and the relevant Subcontractor. The Subcontractor 
may offer alternatives to both services reticulation routes and system 
configuration, however all offered alternatives shall be well considered, fully 
designed, and seek to improve the system function and/or cost.  No 
alternatives shall be implemented until written approval is obtained from the 
Principal 
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 Access:  Whether or not indicated on the documentation the Subcontractor 
shall provide suitable access to all plant equipment that will require to be 
maintained or serviced. Access provisions shall be in accordance with 
manufacturer‟s recommendations and in compliance with Occupational Health 
and Safety. Any areas where this cannot be achieved shall be notified to the 
superintendent; 

No extras of any kind will be allowed if work and equipment has to be 
removed and replaced. 

1.4 Converged Network Option 

1.4.1 Introduction 

The Converged Network (CN) concept is to provide an integrated, open, 
expandable and flexible solution for the building‟s control and monitoring 
systems, whereby the nominated systems/equipment communicate over a 
common network and are fully interoperable. 

The nominated systems/equipment relevant to this Specification are: 

 Blackwater treatment.  

An IP Network will be provided by the BMCS Contractor for the nominated 
communications, control and monitoring systems to utilise for communication.  

The nominated communications, control and monitoring systems shall 
communicate using industry standard open protocols such that information can be 
freely passed between systems for improved monitoring and operational 
performance. 

The Blackwater Sub-Contractor shall select products and solutions that 
complement the CN concept. Installation of any networks by the Services 
Contractor shall be highlighted and justified in the tender return. Any 
communication using proprietary protocols, or data that is not available for 
integration to a third party system via an open protocol, shall be highlighted and 
justified in the tender return. 

The communications, control and monitoring requirements over the CN do not 
extend to systems which are not, by law, allowed to communicate via this digital 
medium. 

In addition, there are several interfaces which are to remain low-level for critical 
control/monitoring and are the responsibility of their respective service. An 
example of such is the ATS control logic for the tenant distribution boards 
provided from the standby generator control panel (electrical services package). 

The converged network is required to integrate all systems and applications onto a 
common, open platform with the user experience to be seen via a single graphical 
user interface (GUI) and replicated via a HTML/XML interface for control and 
monitoring. 

The BMCS Contractor will provide a high level of coordination between all 
disciplines and shall ensure the systems are in place for installation, testing, 
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commissioning and ongoing operation and maintenance of the network. This also 
assists in achieving reliable demarcation between the various building systems. 

The Blackwater Sub-Contractors shall provide pricing for the conventional 
standalone systems as detailed in this specification and associated drawings, and 
shall also provide an option pricing for the converged network solution. 

An IP Network will be provided by the BMCS Contractor for the nominated 
communications, control and monitoring systems to utilise for communication.  

The nominated communications, control and monitoring systems shall 
communicate using industry standard open protocols such that information can be 
freely passed between systems for improved monitoring and operational 
performance. 

Refer to the CN schematic for further information regarding the proposed 
interfaces and demarcation of responsibilities. Please note, quantities are 
indicative only for pricing purposes and the final quantity is to be coordinated 
between the Blackwater Contractor and the BMCS Contractor. 

1.4.2 Additional Scope of Works 

The Blackwater Contractor shall: 

 Provide information within their programme for when the network is required 
to be active, including the System Integration (SI), to ensure the network is 
available at this time. All services are to review these programmes and are to 
ensure the required services are in place for this to occur; 

 Inform the BMCS Contractor the proposed location of all interface points 
required; 

 Ensure all termination points are accessible externally to each 
panel/equipment with RJ-45 outlets. Outlets shall be provided with IP56 rated 
screw connectors in plant, carpark, in external areas or in locations which may 
be affected by particle or moisture ingress; 

 Where a connection is to be made to a low-level signal, the Blackwater 
Contractor shall provide all terminals within a suitably mounted externally 
IP56 rated enclosure affixed to the associated equipment; 

 Provide information within their programme for when the network is required 
to be active, including the SI, to ensure the network is available at this time. 
All services are to review these programmes and are to ensure the required 
services are in place for this to occur; 

 Provide a list of all required points and functional requirements to the BMCS 
Contractor for inclusion in the common head-end logging and display and also 
the required layout of the points of network connectivity; 

 Include software for each of the sub-systems which may access more detailed 
control and monitoring information; 

 In the event that the Converged Network is unavailable during normal 
operation, ensure that the systems are capable of operation in a safe standalone 
manner or if this is not achievable, ensure that affected systems revert to a fail-
safe mode of operation; 
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 Assist the BMCS Contractor in completing the interface office at the BMCS 
Contractors works; 

 Attend offsite and onsite testing and demonstrations relevant to the interface to 
the BMCS. 

1.4.3 Additional Hardware and Software Requirements 

The Blackwater Contractor is to inform the SI Contractor as to the type and 
quantity of data which shall be interfaced and stored. The Services Contractor 
shall provide all relevant information to the SI to assist in the development of the 
GUI and to provide a consistent user experience. 

1.4.4 Additional Tender Return Requirements 

In addition to the tender return requirements detailed elsewhere in this document, 
the Blackwater Contractor shall provide the following information: 

 Details of all connections to the converged network; 

 Network architecture diagram; 

 Details of all protocols proposed (open and proprietary). 

1.5 Scope of Works 

1.5.1 Project 

This specification covers the Black water works associated with 8 Chifley Square, 
Sydney. The project involves the design and construction of a new multi-storey 
PCA Premium grade tower, which comprises 3 basement levels, 21 levels of 
office accommodation and multi level plant floors.  Office accommodation will be 
configured as 1, 2 and 3 storey villages providing a total Net Lettable Area (NLA) 
of circa 19000m2. The existing building is to be demolished to allow the 
construction of the new site. 

Systems within the building shall be installed to best practise standards to 
minimise energy consumption, reduce greenhouse gas emissions and to allow the 
building to achieve the targeted NABERS Energy and Green Star objectives. The 
services design has been developed to provide flexible and adaptable systems 
which will serve the requirements of the building and can be reconfigured to suit 
future re-planning of office areas.  

1.6 Design responsibilities 

1.6.1  General 

The Subcontractor is to be aware that the Tender documentation for the Black 
water plant has not been prepared to a detailed design level. The level of detail 
provided, within the specification and referenced drawings, is sufficient for a 
Subcontractor to understand the extent and nature of the works, the quality of the 
works required to submit tender. 
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Following the award of this contract responsibility for the black water design is 
with the Subcontractor. During this period the Subcontractor will be expected to 
be available to attend design meetings and contribute to finalising the design, 
particularly with respect to assessing cost and buildability. 

Additionally the Subcontractor shall carry out additional design processes as 

required to enable construction.  Such processes include, but are not limited to, 

final detailed design of the black water plant, the preparation of drawings 

sufficient to allow construction of purpose made components, such as 

switchboards; and to allow for detailed co-ordination in specific locations. 

1.7 Site Conditions 

The climate at site shall be considered semi tropical, with mean site ambient 
temperatures ranging between 40°C and 0°C with a relative humidity up to 100%.  
All equipment and materials supplied shall be capable of withstanding these 
conditions. 
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2 Scope of Works 

The Black water plant forms part of the integrated approach to sustainability 
undertaken for this project. Systems within the building shall be installed to best 
practice standards to minimise energy consumption, reduce carbon dioxide 
emissions and to allow the building to achieve the targeted 6 Star Green Star  and 
to achieve a NABERS Energy rating for Base Building of 5 Star + 60% in design.  

The services design has been developed to provide flexible and adaptable systems 
which will serve the requirements of the building and can be reconfigured to suit 
future re-planning of office areas. 

The black water plant is an integral part of the sustainable objectives of the 
development. Potable water consumption is expected to be reduced considerably 
by an integrated water strategy. 

Untreated waste from the building will be routed to the black water inlet screen 
BW-TS-01 within the black water plant room at basement 2 level by the 
Hydraulics contractor.  

A motorised sewer diversion valve shall be installed by the hydraulic contractor at 
basement 2 level downstream of all building connections enabling the diversion of 
the building waste to either the black water plant or to the municipal sewer. The 
motorised diversion valve shall be normally open allowing the building waste 
water to enter the black water inlet screen but will shut diverting all building 
waste to sewer when level alarms on the buffer tank dictate or when the black 
water sump pump SP-01 operates.  

The cooling tower blow down waste water will also be routed to this inlet screen 
via a separate motorised diversion valve by the hydraulics contractor. This shall 
allow the black water plant to be optimised with the ability to utilise the cooling 
tower blow down if suitable for use. 

This building waste water will be supplemented with flow from a new sewer 
mining connection made to the existing sewer in Hunter Street. This sewer mining 
connection forms part of a separate scope of works delineation shall be at the inlet 
screen. The black water contractor is responsible for the BMS controls of the two 
building motorised valves and the sewer mining connection controls to manage 
the flow into the black water buffer tanks to optimise system performance. 

Rainwater re-use has been integrated into the non-potable recycled water strategy 
for the building with the NPCW-T-01 located on level 33 being supplied with 
both treated black water and treated rainwater. (Rainwater treatment by others). 

The black water plant is to treat the effluent to “High Exposure risk” in 
accordance with the New South Wales Department of Water and Energy (NSW 
DWE) guidelines. 

The treated black water will be supplied to cooling towers, WC, Urinal flushing 
and for irrigation use. 

The black water treatment plant is to be designed for an output operating capacity 
of 50m3/day for building NPCW use. 



Mirvac Projects Pty Limited 8 Chifley Square  

Blackwater Performance Specification  
 

Blackwater Performance Specification | Rev 01 | 10 May 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-08_HYDRAULIC\BLACK WATER SPECIFICATION\BLACKWATER 

PERFORMANCE SPECIFICATION_110510.DOCX Page 8 
 

The black water contractor is responsible for all hydraulic works within the black 
water plant room extension of all hydraulic services penetrating the plant room 
and including provision of emergency showers and eye washes. 

Appendix 1 contains a water process schematic for the plant and equipment. The 
diagram below shows the water flow principles. 

 

Water flow principles diagram 
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3 Design Criteria 

The plant will be designed in accordance with this specification and exact flow 
volumes are subject to final confirmation during detailed design development. 

The plant will be designed and built to produce 50,000 litres per day of Class A 
water meeting the requirements of the NSW Management of Private water 
schemes.  

The black water plant has been sized to meet 90% of the cooling tower water 
demand with non-potable water and to meet all irrigation, WC and urinal flushing 
needs within the building.  

The breakdown of daily water consumption is expected to be as follows: 

10,000 litres of treated water for building NPCW excluding cooling towers 

40,000 litres of low salinity treated water per day for cooling tower use. 

It is expected that the daily sources of waste water will be close to evenly split 
between building generated waste water with 28,500 litres expected to be 
available with a slightly larger component extracted from the sewer in Hunter 
Street.   

The plant and treated water shall meet the quality standards outlined for „High 
exposure risk level‟ in the NSW Management of Private Water schemes Health 
guidelines summarised in the table below: 

Parameter Effluent Compliance Value 

E.Coli  < 1 cfu/100 ml 

Biological Oxygen Demand (BOD) < 10 mg/l 

Suspended Solids < 10mg/l 

pH 6.5 – 8.0 

Turbidity < 2 NTU 

Disinfection  0.2 – 2.0 mg/l Cl 

Coliphages < 1 pfu/100 ml 

Clostridia < 1 cfu/100 ml 

The plant will be designed assuming the following inflowing water quality: 

Parameter Design Value 

Biological Oxygen Demand (BOD) < 500mg/l 

Suspended Solids < 600mg/l 

Total Phosphous < 20mg/l  

Total Nitrogen <100mg/l 

pH 6.0 – 9.0 

Fats, Oils and Grease < 100mg/l 

TDS <1000mg/l 
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The black water contractor is to confirm the limits of operation of their proposed 
plant within their tender return. 

3.1 Flow Monitoring 

Flow monitoring of the local 300mm sewer in Hunter Street has been completed 
in 2008 and in December 2010.  

The manhole utilised for flow measurements is identified below. The depth is     

6.2 m from the pipe invert to the road surface 

 

The quantity of the sewer flows are as follows: 

Flow data in litres/second 

 

 
 

Volume of available flow 

 

7am to 7pm Weekday (data 17/11/10) = 150,000 litres total 

24 hour Weekday flow (data 17/11/10) = 189,000 litres total 

 

7am to 7pm Weekend (data 20/11/10) = 30,000 litres total 

24 hour Weekday flow (data 20/11/10) = 59,000 litres total 

  

Manly Hydraulics Laboratory HYPLOT V133  Output 09/12/2010

Period 16 Day Plot Start 00:00_16/11/2010 2010

Interval 5 Minute Plot End 00:00_02/12/2010

ARUP01 Hunter & Philip Mean Discharge Litres/sec

ARUP01 Hunter & Philip Mean Water Temp. (Deg.C)

566066 Fivedock SPS65 Total Rainfall (mm)
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3.1.1 Water quality in external sewer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is a one time measurement and should be used as a guide only. The limits of 
the plant are to be stated in the event that the sewer water quality exceeds the 
measurements stated above. As part of the design process the contractor is to 
obtain new volume and flow analysis to verify the final plant selection. 

 

  

Parameter Limit of 
Reporting (mg/L)  

1/12/2010 

Results 

pH 0.01 pH units 6.59 

Total Dissolved  Solids 
(TDS)  

1 516 

Total Suspended Solids 
(TSS) 

1 186 

Alkalinity 

Total Alkalinity as CaCO3 

Bicarbonate as CaCO3 

Carbonate as CaCO3 

Hydroxide as CaCO3 

1  

157 

157 

<1 

<1 

Ammonia as N 0.01 27.4 

Nitrite 0.01 <0.01 

Nitrate 0.01 <0.01 

Total Nitrogen as N  

(incl. NOx and TKN) 

0.1 43.5 

Total Phosphorus as P 0.01 5 

Oil and Grease 5 74 

Chemical Oxygen Demand 
(COD) 

5 735 

Biochemical Oxygen 
Demand (BOD) 

2 419 
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4 Detailed Design Components 

The minimum system requirements are for a fully operational black water 
treatment plant in compliance with this specification and all relevant Authority 
requirements. The black water treatment plant is to be located in one plant room at 
Basement level 2 the plant room refer to Appendix 2 (note there is restricted head 
room under the ramp). Refer to Architects drawings for detailed sections. 

The items to be provided are, but not, limited to the following: 

 All hydraulics pipework, defined as part of the black water plant throughout 
the plantroom and this specification including all necessary valves, fittings, 
fixings, supports and outlets. All pumps are to be a minimum Duty, Standby 
configuration. 

 An automatic „trash‟ screen BW-TS-01 on the incoming services before the 
buffer tank BW-BT-01 to remove inorganic matter into a storage bin for 
manual removal.  

 Incoming buffer tanks BW-BT-01, this shall be provided for a sufficient 
volume of 24 hours storage at average building flow rate. This will take the 
form of 2No pre-cast concrete tanks each with min 25,000l capacity which 
shall be located below B2 slab. The tank shall be sealed with access hatches 
and level switches as identified in the controls section of this specification. 
The over flow level shall be set to drain by gravity to the black water sump 
pump SP-01. All controls, pipework, pumps are to be provided by the black 
water contractor and coordinated with the builder and other services. 

 Macerating transfer pumps to transfer the effluent from the buffer tank to the 
aeration zone.  

 An aerobic biological treatment zone and associated pumps, valves, controls 
and real time monitoring to efficiently operate the aeration requirements.  

 An Ultra-filtration zone MBR process and associated controls and equipment.  

 Second barrier disinfection  

 On-line turbidity monitoring 

 TDS, pH, Chlorine monitoring instruments 

 Reverse Osmosis treatment (or similar) of treated black water to reduce the 
TDS level of the effluent for efficient usage in cooling towers. 

 Supply to the NPCW transfer pumps NPCW-TP-01 (pumps by Hydraulic 
contractor) for transfer to the L33 NPCW tank. 

 Automatic divert of treated stream to sump if any of the quality measurements 
are outside limits. 

 Overflows and drains by gravity to the black water sump pump SP-01 in the 
event of system or power failure from black water plant.  

 A sealed sump SP-01 to collect all overflows, screened trade waste, black 
water reject and all other reject to allow dilution before transferring to the 
gravity building drain. Including all level switches, pumps, valves, control and 
monitoring.  

 All vent stack connections and odour controls. 
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 The black water plant shall be fully enclosed within the plant room to prevent 
the escape of odours with a mechanical extract system (by others).  

 Remote monitoring and data logging of system at the Building Management 
System and critical control points 

 Flow meters and energy consumption meters on all plant components 

 Sewer wet well to collect the mined wastewater from the Hunter street Sydney 
Water sewer main complete with actuated knife gate inlet, macerating pumps 
(duty/standby), level switches, vent and outlet flow meter. (By others) 

 All chemicals and equipment required for min 12 month operation achieving 
the specified water qualities. 

 All materials and coatings used in the Black Water plant design shall be 
selected to provide a design life of at least 30 years.  

 Controls and connection to the BMS of all components specified in the 
controls section of this specification, the black water contractor is responsible 
for the interface between the motorised diversion valves, level switches and 
sewer mining connection; 

 Painting of all pipework as required by the colour code specification; 

 Supports, signage and labelling of all hydraulic services; 

 Provision and submission of all samples, equipment, fittings and fixtures 
specified; 

 Submission of ITPs (inspection and test plans); 

 Full testing, commissioning and demonstration of the works at completion and 
compliance with all authority regulations; 

 The preparation of installation and construction documentation including shop 
drawings and installation and as installed drawings, essential services 
manuals, operating and maintenance manuals and quality assurance 
documentation; 

 The provision of a full and comprehensive Maintenance Regime and Warranty 
during the 12 month Defects Liability Period; 

 The contractor is to hand over the spare parts scheduled as part of this 
specification at the end of the defects period. 

 A maintenance and tuning plan is required to be supplied by the black water 
subcontractor. This should be submitted to the Principal Contractor and the 
ESD Consultant a minimum of 6 weeks prior to commencement on site. 

4.1.1 Obvious Work 

The works under the contract include all those minor parts not necessarily 
explicitly specified and which are reasonably and obviously necessary as part of 
the works to be provide a fully working services system. 
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4.1.2 Notices and Fees 

The contractor is to give all notices, obtain all licenses, pay all fees, charges, 
levies, tax and deposits and otherwise conform with the requirements of all 
properly constituted Authorities with respect to the Contract. 

4.1.3 Design Responsibilities 

The Specification and Drawings describe the scope, nature, quality and 
performance requirements of the Black water services installation. The contractor 
is to return a fully compliant bid with costs for the equipment specified within the 
schedules and data sheets.  The contractor may make proposals for equipment of 
alternative supply however, these are to be itemised and costed separately to allow 
the design team and Principal to review.  All equipment proposed by the 
contractor is to be equal in performance and quality to that originally specified.  
His proposal is to clearly identify the saving offered and a written confirmation 
that all costs are included within the saving.  The contractor shall remain 
responsible for ensuring that he has included for any hidden costs associated with 
the proposal such as any alterations to pipework or power supplies etc. that the 
equipment change has brought about.  The Principal shall accept no future claims 
for additional costs due to the contractor‟s omission to accurately address all 
additional costs associated with his proposal for alternative supply. 

The Contractor shall develop the information contained on the Tender drawings 
into installation drawings incorporating all necessary co-ordination between other 
services and trades, including manufacturer specific dimensions and the access 
spaces for the operation and maintenance of the equipment.  Where specific space 
is required for access, this shall be indicated on the installation drawings.  The 
contractor shall produce builders work drawings in accordance with the Contract 
programme in order to allow slab penetrations, plinths, sleeves, etc. to be provided 
throughout the building in a timely manner consistent with the construction 
programme. 

The contractor shall take all reasonable measures and care in the incorporation of 
the services into the building as a whole. 

The Contractor shall carry out additional design development processes as 
required to enable construction. Such processes include, but are not limited to: 

 The preparation of drawings sufficient to allow construction of black water 
systems;  

 Allow for detailed co-ordination in specific locations e.g. plantrooms etc; 

 Technical co-ordination of all the elements forming the black water services 
works and any suppliers; 

 Co-ordination with the Architect, Engineer and other trades; 

 Where the Contractor wishes to use alternative methods or equipment he is to 
fully evaluate and submit a detailed report on any proposals; 

 Preparation of safety method statements particular to specific tasks; 

 Preparation of method statements for plant installation and critical activities; 

 Production of co-ordination drawings; 
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 Production of fully dimensioned installation drawings; 

 Production of builders work drawings for the services installation including 
the determination of the size and location of penetrations in walls and floors; 

 Production of installation wiring drawings for the works; 

 Production of shop drawings of equipment and fabricated units; 

 Production of manufacturer specific drawings certified as relating to the 
project; 

 Production of record drawings for all services; 

 Undertake detailed spatial co-ordination of the services with respect to all 
other works and trades including the detailing of interfaces, the contractor is 
responsible for ensuring all interfaces are covered and that there are no scope 
gaps; 

 Confirm final calculations and sizing:  pump duties, membrane size etc; 

 Design and co-ordinate the supports for the services and equipment; 

 Detail access ways and spaces for the services; 

 Design of guide and expansion systems for all services including requirements 
at movement joints etc; 

 Select valves for the services systems to meet requirements of the BMS 
specification; 

 Select anti-vibration systems for the plant and equipment; 

 Ensure the coordination across discipline for loads – for example, the 
electrical loading of equipment, the heat rejected by equipment, the need for 
water at a certain pressure and flow rate etc; 

 Co-ordinate the construction works for the services installations; 

 Develop the details of the electrical wiring and control diagrams for all 
equipment supplied showing all interconnections between equipment to enable 
the necessary wiring to be undertaken; 

 Determine the settings for electrical protection equipment, time delays, time 
switches, balancing valves, flow regulating valves, dampers and the like; 

 Detail the earthing and bonding requirements for all engineering services and 
architectural and structural elements requiring earthing and bonding. 

4.1.4 Program 

The works is governed by a program agreed between the contracting parties.  
Ensure that the works carried out under this package is in accordance with that 
program.  Provide a separate program for this package of the works identifying 
specific milestones including: 

 Commencement on site; 

 Submission of Shop Drawings; 

 Approval of Shop Drawings; 

 Commissioning; 
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 Submission of first draft of as-built drawings and operating and maintenance 
manuals; 

 Provision of Fire Safety Schedule and Compliance Certificates; 

 Defects Inspection; 

 Completion on site; 

 Submission of final copies of as-built drawings and operating and 
maintenance manuals; 

 Practical Completion; 

 Defects Liability Period; 

 Final inspection. 

4.2 Sustainability Objectives 

This section details the Green Star and National Australian Built Environment 
Rating System (NABERS) Energy targets of 8 Chifley Square. This specification 
includes clauses that are related to these targets; however the Subcontractor 
should refer to the ESD Specification for general requirements. The objectives of 
this section are written so that the Base Building achieves the following: 

 Green Star – Office Design and As Built v2 minimum Overall Weighted Score 
of 75 points aiming at a minimum Green Star Office Design and Green Star 
Office As-Built rating of 6 Stars. 

 A target to achieve a NABERS Energy rating for Base Building of 5 Star + 
60% in design.  

The Subcontractors shall be aware of environmental benchmarks and be involved 
in the project construction to deliver the environmental targets set by the design 
team and the Principal. The Principal and Subcontractors shall comply with all 
requirements included here and the ESD Specification. 

Subcontractor Involvement in Green Star and NABERS Energy Compliance 

The Subcontractor‟s role and involvement has implications in the design, 
construction, hand over and operation of the building. It is the Subcontractor‟s 
responsibility to actively request relevant documentation and instruction from the 
Principal during the different stages of the Green Star rating and review process. 
The Subcontractor, in accordance with the Principal, must collect and compile for 
submission all necessary information as outlined in this specification, the ESD 
Specification, and as required to achieve a 6 Star Green Star Office As Built 
rating. 

It is the Subcontractor‟s responsibility to verify the requirements of the Green Star 
submission in terms of each credit according to the most recent Green Star As 
Built credit summary provided by the Principal.  

The Principal must prepare and submit documentation required for the Green 
Building Council of Australia (GBCA) in a presentable and appropriately 
formatted “Green Star - Office As Built v2” as required for submission. The 
formatting of the submission should be in accordance with the requirements stated 
by the Green Building Council of Australia. Some of the requirements are listed 
below: 
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 All supporting Green Star related documents (copy of receipts, letters, reports, 
drawings etc.) shall be ordered according to the relevant Green Star Credit 
Category and filed in the above mentioned folder(s) in the appropriate section. 

 All letters must be formally signed and dated letters on company letterhead 
nominating this specific job. 

 Reports must be appropriately formatted and equipped with a title page, job 
information and table of contents. 

 All supporting documents and receipts must be collected and filed in above 
mentioned folder and if not specifically mentioning this job, must be referred 
to in a letter which states relevant job and Principal information.  

 All documents shall clearly highlight requested information 

The final As Built certification shall be achieved prior to the end of the defects 
liability period.  

The subcontractor is to provide broken down energy consumption and water 
efficiency information for their proposed system as part of the tender return. 
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5 Green Star Office As Built – ESD 
Requirements 

 The Subcontractor submissions will be checked by the Principal Contractor. 
The Principal Contractor will approve or indicate required changes to ensure 
final documentation complies with Green Star requirements. Documentation is 
to be submitted no later than the dates indicated. The Subcontractor‟s 
documentation will be reviewed once prior to the submission of the Green Star 
Office As Built v2 documentation The final submission should ensure all 
documentation is complete and contains all correct information. The 
Subcontractor is expected to cover the cost of any additional revisions 
required due to missing or incorrect information supplied. 

 The Principal Contractor‟s Green Star Office As Built v2 submission will be 
reviewed once by the ESD Consultant. The final submission should ensure all 
documentation is complete and contains all correct information. The Principal 
Contractor is expected to cover the cost of any additional revisions required 
due to missing or incorrect information supplied.  

It is assumed that the Subcontractor will not make changes to the design and that 
the documentation submitted will be based on the building design developed by 
the Consultants. The Subcontractor must seek the approval of the Principal 
Contractor before making and proceeding with any changes to the design. Any 
changes proposed by the Subcontractor to the design may require additional 
computer modelling to verify compliance with Green Star requirements. The 
Subcontractor is responsible for covering the costs of any remodelling associated 
with changes to the proposed building design developed by the Consultants and 
the design team.  

The following sections describe specific responsibilities and measures that shall 
be adopted in order to achieve a 6 Star Green Star – Office As built v2 rating.    

The Subcontractor shall submit to the Principal Contractor and ESD Consultant 
for review the documentation as requested in each of the following sections no 
later than indicated.  

5.1.1 Commissioning Clauses (Man-2) 

The subcontractor shall provide all documentation and information required by 
the Principal Contractor in achieving the following. 

The Principal Contractor shall comply with the following requirements: 

 Comprehensive pre-commissioning, commissioning and quality monitoring 
are contractually required for all services and evidence must be provided to 
demonstrate that the appropriate Principal Contractor, Subcontractor and 
trades on site performed in accordance with the CIBSE Commissioning Codes 
(ASHRAE Guideline 1 may be employed for mechanical services only, all 
other services are to be in accordance with the CIBSE Commissioning Codes). 

 The Principal Contractor shall transfer information and documentation to 
building owner/manager regarding design intent, as installed details, 
commissioning report and training of building management staff. 
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The Principal Contractor shall submit the following documents before 
commencement on site: 

 A commissioning plan (as prepared by the Independent Commissioning 
Agent) including a methodology statement of the commissioning process 
identifying commissioning dates, the tests to be carried out and proposed 
operational control strategy of each system component including 
Trigeneration, Ventilation, Heating Systems, Cooling Systems, Electrical 
Systems, Lighting, Domestic Hot Water and Blackwater. The commissioning 
plan needs to be signed off by Project Manager before commencement on site.  

The Principal Contractor shall submit the following document prior to practical 
completion. 

 Summary commissioning report (as prepared by the Independent 
Commissioning Agent) including commissioning dates, tests carried out and 
outcomes and changes made as a result of the commissioning process. This 
summary report must demonstrate compliance with CIBSE Commissioning 
Codes (ASHRAE Guideline 1 may be employed for mechanical services only, 
all other services are to be in accordance with the CIBSE Commissioning 
Codes). The commissioning report shall detail the commissioning guidelines 
used, the processes and the outcomes of the commissioning period. 

 A copy of the documentation and information transferred to building 
owner/manager. 

 A copy of the transmittal of the commissioning report and to at information to 
the building owner showing the building owner/manager as the addressee or 
acknowledgement from the owner/manager that that information has been 
received. 

 A signed statement from the building owner committing to the incorporation 
of the commissioning requirements. 

The documentation submitted by the Principal Contractor to the Project Manager 
should provide comprehensive information on the following: 

 Design Intent 

 As Installed Details 

 Commissioning Report 

 Training 

The following is a list of minimum inclusions for this document  

5.1.1.1 Design Intent 

Energy & Environmental Strategy 

Information on energy efficient features and strategies in relation to the building, 
including an overview of the potential savings – stated for economic and 
environmental impact –must be provided. 
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Monitoring and Targeting 

Documentation shall include information on energy targets and benchmarks for 
the building type and a strategy that addresses metering & sub-metering provision 
and how to record and present meter readings. 

Building Services 

Documentation providing description of basic functions, operations and 
descriptions of energy saving features of the following systems are to be provided: 

 Trigeneration 

 Ventilation 

 Heating System 

 Cooling System 

 Electrical Systems 

 Lighting 

 Domestic Hot Water (DHW) 

 Blackwater 

Each system shall include, as a minimum, the following information: 

 A simplified diagram of the system 

 An explanation of how it operates 

 A list of what the main components are (including Controls) and the 
importance of their efficient use 

 Details of maintenance, including recommended frequency 

 A list of likely and tell tale signs of system failure, system “do‟s” and “do 
not‟s” and notes of inefficient operation. 

The Principal Contractor shall provide the following documentation no later than 
practical completion of works: 

 An extract of service specification or short report detailing basic functions and 
operations of building services as requirement as stated above. 

The Principal Contractor shall have access to the Green Star Office Design 
submission to reference work that has already been completed for this credit. 

5.1.1.2 As Installed Details 

The Principal Contractor shall submit the following documents no later than 2 
weeks after commissioning has been completed in the building. 

 A complete set of As Built drawings for all, mechanical, electrical and 
hydraulic systems and a comprehensive Operations and Maintenance (O&M) 
manual. The manual and drawing set is to include information on the 
Trigeneration and Blackwater systems. 
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5.1.1.3 Commissioning Report 

The Principal Contractor shall submit the following document prior to practical 
completion 

 A report which confirms that commissioning of each system or feature is in 
compliance with the contract documents. The report must also include a 
written list of outstanding commissioning issues, records of all 
functional/commissioning testing undertaken and list any seasonal testing 
required in the future. This summary report must demonstrate compliance with 
CIBSE Commissioning Codes (ASHRAE Guideline 1 may be employed for 
mechanical services only, all other services are to be in accordance with the 
CIBSE Commissioning Codes). The commissioning report shall detail the 
commissioning guidelines used, the processes and the outcomes of the 
commissioning period.  

 The report shall include the following as a minimum: 

 Demonstrate correct operation of the mechanical ventilation system. 

 Show the Trigeneration system operates correctly and in accordance with 
the energy modelling report. 

 Indicate the results of noise level testing outlining the conditions under 
which the tests were carried out. 

 Demonstrate that the building operates in the configuration described in 
the energy modelling report. 

 Show the water reuse system operates correctly. 

 Indicate water meter functions correctly. 

5.1.1.4 Training 

It is the Principal Contractor‟s responsibility to ensure that building managers or 
staff receives sufficient training to have all the information and understanding 
needed to operate and maintain the commissioned features and systems. The 
training issues are to include: 

 Design Intent – including energy and environmental features 

 Review of controls set-up, programming alarms and troubleshooting 

 O&M manuals 

 Building operation – including start up, normal operation, unoccupied 
operation, seasonal changeover and shutdown 

 Interactions with other systems 

 Optimising energy efficiency 

 OH&S issues 

 Maintenance requirements and sourcing replacements 

 Occupant satisfaction feedback. 

 Training certificate or letter stating that building manager and/or staff received 
training including all the issues mentioned above as a minimum. The letter 
should include the name of all staff that received training. 
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5.1.1.5 Commissioning Clauses  

The blackwater Subcontractor shall comply with the following requirements.  

 Comprehensive pre-commissioning, commissioning and quality monitoring 
are contractually required to be performed by the Subcontractor and trades on 
site performed in accordance with the CIBSE Commissioning Code M: 
Commissioning Management in fulfilment of the Green Star requirements 
only. Additional commissioning requirements may apply. 

Subcontractors shall refer to the Hydraulics Specifications for further 
requirements for Commissioning. 

Note that the commissioning requirements listed above are required in fulfilment 
of the Green Star requirements only. Additional commissioning requirements, not 
listed may apply. 

5.1.2 Commissioning – Building Tuning (Man-3) 

All Subcontractors shall comply with the following requirements: 

 Enter a maintenance agreement that includes a commitment to a 12-month 
commissioning tuning period after handover, including minimum quarterly 
reviews and a final recommissioning after 12 months of operation.  

This will be achieved through on-site quarterly meetings involving all parties 
described below.  

 Principal‟s Representative 

 Principal Contractor‟s Representative 

 Independent Commissioning Agent  

 Architect and/or Consultant 

 Mechanical and Controls Subcontractors 

 Equipment Supplier  

During the tuning period, the commissioning process will include: 

 Review of BMS-generated trends.  

 Monitoring the efficiency of the BMS, Trigeneration, blackwater, mechanical, 
electrical, lighting, domestic hot water, and IT systems during all seasonal 
variations for the occupied building.  

 Tuning the BMS, Trigeneration, blackwater, mechanical, electrical, lighting, 
domestic hot water and IT systems to optimise control and time schedules to 
suit occupants‟ needs.  

 On-going training of existing personnel and training of new personnel.  

 Monitor complaints received from occupants/tenants and determine whether 
the problem lies in the discrepancy between the predicted performance 
measured against actual performance or whether the complaint indicates a 
need to re-evaluate the design intent.  
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 Documentation of the following:  

1. Maintenance records. 

2. Log of complaints, problems and corrective actions. Copies to be sent to 
the Principal Contractor and system designer, as well as the Mechanical 
and ESD Consultants. 

3. Log of system performance at different load periods.  

4. Modifications made based on tenant needs.  

The Subcontractor shall agree to a scope of that will involve as a minimum the 
following roles and responsibilities during the building tuning period and as 
agreed between parties: 

(Principal’s Representative)  

 Assign maintenance personnel and schedule participation in the building 
tuning commissioning events. 

 Provide access to the building and any utilities required for the events.  

(Independent Commissioning Agent) 

 Review BMS generated trends, alarming and operator logs.  

 Set quarterly energy targets based on monthly NABERS energy target profile 
set by the Independent Commissioning Agent and measure actual performance 
to ensure implementation of selected measures. 

 Determine non-performance issues and direct rectification of the issues. 

 Ongoing training of existing personnel and training of new personnel. 

 Create a commissioning plan and direct the commissioning process that covers 
an air distribution system, boilers, automatic controls, lighting, refrigeration, 
domestic hot water, water distribution, system. 

 Introduce standards and strategies early in the 12-month commissioning 
building tuning period. 

 Coordinate with the Principal‟s Representative, Architect, Consultants, 
Principal Contractor, and relevant Subcontractors throughout the 12-month 
commissioning building tuning period. 

  Observe all testing and review and approve contractor test results. 

 Prepare a final commissioning report including recommendations to the 
Principal‟s Representative regarding the performance of commissioned 
building systems. 

(Subcontractor)  

 Include the cost for 12-month building tuning in the contract price.  

 Ensure participation of major equipment manufacturers in building tuning 
commissioning events.  

 Assist the Independent Commissioning Agent in verification and performance 
tests.  

 Revise and re-submit the commissioning report to the ESD Consultant and 
Independent Commissioning Agent for review and acceptance.  
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(Principal Contractor)  

 Ensure the 12-month building tuning requirements are included in the 
mechanical, electrical and control Subcontractor‟s contracts.  

 Remedy deficiencies identified in verification and functional tests.  

(Equipment Supplier) 

 Include the cost for 12-month building tuning in the contract price. 

 Demonstrate the performance of equipment as required. 

The Subcontractor shall submit the following documents no later than two (2) 
weeks after signing of contract. 

 Copies of the building tuning contract (prices may be deleted) showing the 
scope and timeframe of the building tuning process, demonstrating the above 
criteria and signed by all Subcontractors. 

5.1.3 Building Users Guide (Man-5)  

The Principal Contractor shall comply with the following requirements: 

 Provide a simple Building User‟s Guide, which includes information relevant 
to the building users, occupants and tenants‟ representatives. 

NOTE: The building User Guide is to be produced by Arup as part of design 
documentation and is available on request. 

All Subcontractors shall comply with the following requirements: 

 Provide information and documentation as required by the Principal 
Contractor in producing a Building Users Guide. 

The Principal Contractor shall submit the following documents no later than 
practical completion of works 

 Confirmation that the building user‟s guide has been issued to the owner 
through the provision of the official transmittal or through a letter from the 
owner confirming receipt of the document. 

 Provide a copy of the guide to the GBCA 

5.1.4 Environmental Management (Man-6) 

The Principal Contractor will provide and implement a comprehensive 
Environmental Management Plan (EMP) for the works in accordance with Section 
4 of the NSW Environmental Management System Guidelines (1998). 

The Principal Contractor shall submit the following documents prior to 
commencement on site: 

 An Environmental Management System (EMS) and an Environmental 
Management Plan (EMP).  

The Principal Contractor shall submit the following documents no later than 2 
weeks after practical completion of works: 



Mirvac Projects Pty Limited 8 Chifley Square  

Blackwater Performance Specification  
 

Blackwater Performance Specification | Rev 01 | 10 May 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-08_HYDRAULIC\BLACK WATER SPECIFICATION\BLACKWATER 

PERFORMANCE SPECIFICATION_110510.DOCX Page 25 
 

 A copy of the EMP clearly demonstrating compliance with the requirements 
of Section 4 of the NSW Environmental Management System guidelines 
(1998). 

 Copies of all reporting created through the use of the Environmental 
Management Plan (EMP) as evidence that the EMP was successfully 
implemented in accordance with Section 4 of the NSW Environmental 
Management System guidelines (1998). 

 A copy of the ISO 14001 certification, its applicability and its restrictions. 

 Statements with the EMS or Project EMP showing that any Sub Contractors 
relevant to the project will adhere to the ISO 14001 requirements. 

All Subcontractors shall comply with the following requirements: 

 Subcontractors will adhere to the Principal Contractors ISO 14001 
requirements. 

Refer to Appendix A of the ESD Specification for the requirements of the EMP 
and EMS. 

5.1.5 Waste Management (Man-7) 

The Subcontractor shall comply with the following requirements: 

 Provide and implement a comprehensive Waste Management Plan. 

 Reuse and/or recycle at least 80% of all waste by weight  

As a minimum, this will include: 

 Reuse and/or recycle at least 90% of waste metal by weight. 

The collection of waste for recycling should come from all construction activities.  

The Subcontractor shall provide the following documentation prior to 
commencement on site (All details must be forwarded to the Principal Contractor 
and ESD Consultant for review and approval): 

 A catalogue listing the materials in the building, estimating the weights of 
materials to be removed and stating the proposed recycling facilities to be 
used, the proportion of waste to be reused or recycled by each recycling 
facility, and the total proportion of waste to be reused or recycled and advising 
on the percentage of each type of material to be recycled. This should be 
provided in spreadsheet format. The proposed methodology for the demolition 
must also be provided. 

 Waste measurement methodology adopted. 

 A list of appropriate recycling companies that will be employed for recycling, 
the costs for collection, and the timing of collection service. Any substitution 
of recycling companies at a later stage will require sign-off by the Principal 
Contractor and ESD Consultant. Substitution requests will need to include 
methodology documentation for the recycler in order to qualify for approval.  

 Estimates of achievable rates of recycling by weight by recycling companies 
that will be employed. 

 A copy of waste management plan used for this site.  
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The Subcontractor shall commit to and address in the waste management plan the 
following issues: 

 Produce a methodology statement of the waste management process indicating 
the entire process from separation of waste to quantifying and recycling. The 
method should include recycling targets for each type of waste material. 

 Establishment of an on-site waste management area for sorting and 
segregating waste. 

 Provision for colour-coded and clearly marked waste skips or bins at the waste 
storage area for each of the following materials: 

 Cardboard 

 Timber 

 Metal 

 Soft Plastic 

 Polystyrene 

 Insulation 

 Concrete 

 Glass 

 Bricks 

Liabilities: 

 The Subcontractor must ensure all care is taken during removal of items in 
order to ensure no surrounding materials are damaged. 

 If under any circumstances any material becomes contaminated so as to deem 
it unfit for recycling due to the practice of the Subcontractor, the 
Subcontractor will be liable for the cost of landfill for this material plus an 
additional penalty to be outlined in the contract documents. 

 The Subcontractors must provide notification of any asbestos or hazardous 
waste that is uncovered during the strip out works. A time frame for the 
removal of this waste should also be provided. See hazardous waste audit 
regarding air monitoring and clearance certificates. 

 Any recycling Subcontractor used for recycling on this project must provide a 
facility/service license or similar certification within two weeks of tender and 
prior to proceeding with any site works. 

 All certification, documents, reports, and records that relate to the mass, 
volume, relative amount, and type of recycled material must be collected 
during the works and submitted with claims for stage payments. 

 The Subcontractors will be liable for any material that is unjustifiably 
„dumped‟ or not dealt with as per the recycling schedule outlined in this 
report. 

 Any penalties received from recyclers for the contamination of recycling bins 
or skips will be the responsibility of the Subcontractors. This charge will 
attract a penalty to be outlined in the contract documents. 
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5.1.6 Internal Noise Levels (IEQ-12)  

The Subcontractors shall comply with following acoustic requirements as a Green 
Star requirement (as a minimum): 

 Building services noise shall meet the recommended design sound levels 
provided in Table 1 of AS/NZS 2107:2000 

Subcontractors are required to comply with either the above requirements OR the 
requirements found on the Acoustics specifications (whichever stricter) 

The Subcontractors shall submit the following documents no later than two (2) 
weeks after completion of commissioning and prior to practical completion: 

Extracts from the commissioning report showing the results of noise level testing 

and outlining the conditions under which the tests were carried out. 

5.1.7 Volatile Organic Compounds (IEQ-13)  

All Subcontractors shall comply with the following requirements: 

 All adhesives and sealants are low-VOC. 

The Subcontractor shall submit the following documents for adhesives and 
sealants no later than six (6) weeks prior to commencement of 
Installation/Application of materials on site: 

 VOC data sheets for each product used which quote the VOC content of the 
product, provided by the supplier and signed by a suitably qualified 
representative showing that VOC levels are below those specified by Green 
Star compliance manual v2. 

The Subcontractor shall submit the following documents no later than two (2) 
weeks prior to commencement of Installation/Application of materials on site: 

 VOC data sheets for each product used which quote the VOC content of the 
product, provided by the supplier and signed by a suitably qualified 
representative. 

 Supplier certification confirming the quantity of each product supplied. 

The Subcontractor shall submit the following documents prior to practical 
completion: 

 List of all adhesives and sealant quantities used on site. 

 Subcontractor Certification which confirms that the products supplied were 
used in the development. 

The following international standards are to be referenced for low-VOC: 

Adhesives and Sealants 

 Reference: South Coast Air Quality Management District (California, U.S.) – 
Rule 1168 

Adhesives and sealants must respect VOC contents as per table below for latex 
based products: 
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ADHESIVES 

Product Type Maximum TVOC content* (g/litre of  
product) 

Multipurpose construction adhesive* 70 

Maximum TVOC limits for Adhesives & Sealants 
*Sealants used to enhance the fire- and water-proofing properties are included. 

 

 VOC limits are less water and less exempt compounds. 

Compliance testing: Refer South Coast Air Quality Management District Rule 

1168 for testing methods and exempt compounds. 

5.1.8 Energy (Ene-1, Ene-2)   

All Subcontractors shall comply with the following requirements: 

The base building As Built design achieves a minimum predicted rating of “5 Star 
+ 60% CO2 reduction” using the National Australian Built Environment Rating 
System (NABERS) scheme simulation protocol. 

Energy calculations have been provided for the Green Star Office Design 
submission, so the Subcontractor need only to demonstrate that the design and 
materials have not been significantly altered from those used for the original 
calculations. Alterations to the original design should be documented and it is the 
Subcontractors responsibility to demonstrate that any changes do not impact upon 
the building energy use.  

The Subcontractor will receive a letter from the ESD Consultant indicating the 
calculations produced for the Office Design submission, provided that the Office 
Design specifications are still relevant. 

If there have been significant changes, the As Built design should be remodelled 
and analysed. The Subcontractor is responsible for covering modelling costs 
arising from design changes. 

The Subcontractor shall submit the following documents no later than two (2) 
weeks after commissioning has been completed in building. 

 Extracts from the commissioning report demonstrating that the building 
operates in the configuration described in the energy modelling report. 

The Subcontractor shall submit the following documents prior to practical 
completion; 

 Exemptions report of all design variations between design documentation and 
as- built design for mechanical, electrical and façade design.  

 Copies of as built drawings and performance schedules demonstrating that the 
blackwater systems are the same as described in the energy modelling report.  
This document shall clearly highlight part load efficiencies (at 20, 40, 60, 80, 
100% load) for all plant items, including but not limited to: 

 Fans 
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 Pumps 

The Subcontractor, as a result of design alterations, may be requested to provide 
an energy report by the Principal Contractor. The Subcontractor shall submit the 
following documents no later than two (2) weeks after completion of blackwater 
Construction Drawings: 

 Energy modelling report for the as built office building which describes the 
energy modelling process as per the NABERS “Validation Protocol for the use 
of Computer Simulations to Estimate Building Energy Performance” (Version 
2005-01). 

5.1.9 Landscape Irrigation Water Efficiency (Wat-3)  

The Subcontractors shall comply with the following requirements  

 90% of the water requirement for landscape irrigation is sourced from on-site 
rainwater collection or recycled site water. 

The Hydraulics Subcontractor shall submit the following documents no later than 
two (2) weeks after completion of works. The blackwater Subcontractor shall 
provide all information and reports as required by the hydraulics Subcontractor in 
providing: 

 A report describing the rainwater collection and black water recycling 
systems, with calculations showing tank sizes, showing the systems will 
provide at least 90% of the water requirements for landscape irrigation. The 
report should include: 

 As-installed drawings of the system that show the tank size is the same as that 
calculated. 

 Extracts from the commissioning report showing the system operates as 
outlined in the report. 

 Documentation that indicates the system complies with the Environmental 
Protection Authority‟s requirements. 

 Please note that this volume of water for irrigation must also be included in 
the Potable Water Credit Calculator referenced in Section 7.5.1. 

5.1.10 Cooling Tower Water Consumption (Wat-4)  

The Subcontractor shall comply with following requirements: 

 The cooling tower system shall be designed to achieve six or more cycles of 
concentration. 

 The cooling system uses 90% non-potable water 

The Hydraulics Subcontractor shall submit the following documents prior to 
practical completion. The blackwater Subcontractor shall provide all information 
and reports as required by the hydraulics Subcontractor in providing: 

 Document summarising the operation of the cooling towers, referring to 
extracts from the commissioning report and demonstrating that the cooling 



Mirvac Projects Pty Limited 8 Chifley Square  

Blackwater Performance Specification  
 

Blackwater Performance Specification | Rev 01 | 10 May 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-08_HYDRAULIC\BLACK WATER SPECIFICATION\BLACKWATER 

PERFORMANCE SPECIFICATION_110510.DOCX Page 30 
 

towers and water treatment system achieve 6 cycles of concentration, or better, 
in operation; and 

 Extracts from the commissioning report demonstrating the successful 
operation of the system; and 

 A design drawing highlighting the location of the cooling towers and any 
supplementary equipment that may be required to achieve six cycles of 
concentration and equipment associated with supplying 90% recycled water to 
the cooling system; and 

 Details of the water treatment system for the cooling towers, clearly showing 
the capacity to provide 90% of cooling tower water requirements referencing 
as-built drawings. 

5.1.11 PVC Minimisation (Mat-7)  

The Subcontractors shall comply with the following requirements: 

 60% of the common uses of PVC products in buildings (by cost) must meet 
the Best Practice Guidelines for PVC in the built environment.  

The common use of PVC in building refers only to: 

 Pipes, conduit and associated fittings; 

 Wire and cable insulation; and 

 Flooring (vinyl flooring or a carpet containing PVC backing) and resilient wall 
covering products that contain PVC. 

Common uses of PVC products that are re-used are excluded. The „total cost of 
PVC products‟ for the purpose of providing cost calculations shall be determined 
by the cost of the entire product (excluding installation costs).  

Documenting compliance of a PVC product to the Best Practice Guidelines shall 
be demonstrated using any of the following pathways: 

 ISO 14001 certified EMS that includes the requirements of the Best Practice 
Guidelines; 

 Independently audited manufacturer‟s declaration of compliance to the Best 
Practice Guidelines; or 

 Product third party certification of compliance to the guidelines (ISO type 5 
certificate or eco label). 

The Subcontractor shall submit the following documents: 

 Short report describing how the Credit Criteria have been met by providing: 

o An as-installed PVC schedule prepared by a quantity surveyor, cost 

manager, cost planner, cost estimator, or architect showing cost 

calculations to demonstrate how the Credit Criteria is met. The PVC 

schedule must provide: 

 Type of common use PVC product ; 

 Product and supplier names; 

 Indication of compliance; 

 Reference to evidence of independent verification; 

 Quantities of installed products; 
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 Total costs of compliant and non-compliant products; and 

 The percentage (by cost) of the total common use PVC 

products that are compliant with the Credit Criteria. 

 See Appendix B of the ESD Specification for a PVC schedule 

template example that must be included with the short report. 

 Evidence of independent verification from the supplier demonstrating how 

PVC products comply with the Best Practice Guidelines for PVC in the Built 

Environment. 

 Confirmation from the Principal Contractor or Supplier(s) confirming that the 

PVC products listed in the PVC schedule have been supplied and installed.  

5.1.12 Insulant ODP (Emi-9) 

The Subcontractor shall comply with following requirements: 

 Demonstrated that the specification of thermal insulation avoids the use of 
ozone depleting substances in both its manufacture and composition. 

The Subcontractor shall submit the following documents prior to practical 
completion. 

 A copy of the sections of the specifications which refer to insulation where the 
requirements for that insulation are stipulated. 

 Supplier certifications verifying that all insulants listed were supplied to the 
site. The supplier should certify that insulants did not use ozone depleting 
substances in manufacture or provide data sheets confirming this for all 
insulants.  

Subcontractor certification that the insulants referenced by the supplier were the 

ones installed for this building. This certification should list all insulants installed. 
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6 Standards 

All work shall meet the requirements of national and local authorities and shall be 
in accordance and fully comply with the following in so far as they apply to the 
work:  

 Building Code of Australia; 

 National Plumbing and Drainage Code AS 3500; 

 NSW Code of Practice (Plumbing and Drainage); 

 Sydney Water requirements; 

 CIBSE commissioning codes: 

 All applicable Australian Standards; 

 Work Cover requirements; 

 All Health Authority Requirements; 

 All Sydney City Council regulations. 

 NSW Health  

 NSW Environment Protection Authority 

 Department of Water and Energy 

 IPART 

Where this specification expressly requires standards higher than or different from 
those applicable under the relevant standard or code documents, this specification 
shall take precedence.  

The contractor will be required to submit and make payment for any information 
requested by any of the above authorities for the successful approval of the 
scheme. All submitted information shall be additionally submitted to the 
consultant team. 
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7 Works for others – Interfacing and 
responsibilities 

7.1 General 

The black water systems interface with other trades and services within the 
building.  All concrete cutting, Chasing, coring, cutting and making good for 
black water services are to be included; 

7.2 Electrical Services 

Actual demand information for all black water plant is to be provided by the 
Subcontractor and coordinated to enable the correct provision of sub mains 
supplying such equipment by the electrical Subcontractor. 

Power is to be provided to black water equipment requiring such i.e. pumps, 
control panels, etc. by the electrical Subcontractor. The electrical Subcontractor 
will provide either GPOs or tails for final connection by the hydraulic 
Subcontractor.  

7.3 Controls Services 

The hydraulic services systems have various components that require controlling 
or monitoring by the BMS. Details of the controls can be found within the 
controls section of this specification and the BMS specification. 

Water meters and flow meter with pulse outputs and valves are to be provided by 
the black water subcontractor, controls wiring, transducers and sensors are to be 
provided by the Controls Subcontractor.  

7.4 Hydraulic services 

The black water contractor is to extend incoming hydraulic services provided by 
the Hydraulic contractor from within 1m of the black water plant room with final 
connections to be made by the black water contractor. These include cold water 
services, incoming sewer mains. 
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8 Works by Others 

8.1 General 

This section details those works required to enable the black water services to be 
installed. 

8.2 Building Trades 

Sewer mining connection and pumps set – By others 

8.3 Mechanical Services 

Ventilation for the black water plant room is to be provided by the mechanical 
contractor. 

8.4 Electrical Services 

Sub-mains to black water plant Control Panels and/or switchboards including 
sufficient tails to allow final termination are to be provided by the electrical 
contractor. 

8.5 Fire Services 

Fire subcontractor is to provide all fire services within the black water plant 
rooms. 

8.5.1 Hydraulic services 

Hydraulics Subcontractor to provide incoming water service. Hydraulic 
Subcontractor to provide pipework into the black water plant room terminating 
with a valve and flange. Final connection by black water plant supplier.  

All hydraulic services requiring extension from the Black water plant including 
vents and sewer rising mains shall be provided by the Hydraulic contractor to 
within 1m of the black water plant room with final connections to be made by the 
black water contractor. This includes the extension of the 100mm garbage room 
waste which is to be reticulated by the back water contractor to SP-01. 

Recycled water transfer pumps NPCW-TP-01 – By Hydraulics contractor 
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9 Controls 

This section summarises the controls of the black water system to assist the 
tenderer in understanding the design intent. 

9.1.1 Black Water Balance Tank  

Ref:  BW-BT-01  

The Black water system incorporates a raw effluent balance tank prior to the 
treatment plant. The inflow to this tank is via both the sanitary system in the 
building and harvested black water from the sewer mining system. 

This capacity tank is split between two tanks to enable routine maintenance and 
for security. 

These tanks are emptied by sewage transfer pumps Ref: BW-ST-01 and 02 sitting 
within the tanks arranged as duty and standby. The transfer pumps run 
continuously to provide a constant steady flow through the black water treatment 
plant however safety interlocks exist on the pumps to stop them running dry 

Each section of the black water balance tank has low level pump cutouts within 
them to suppress the pumps operation. The pumps are linked to the BMCS and 
controlled to alternate their lead each pumping cycle. 

The Black Water Treatment plant is a packaged system working under the dictates 
of its own controls. The BW plant is to have a common fault signal linked to the 
BMS Ref: BW-FLT-01 which when operated raises an alarm on the BMCS 
(Black Water Treatment System Failed) and suppresses the BW transfer pumps 
Ref: BW-ST-01 and 02. 

The Black water balance tank is provided with level switches to control the 
operation of the sewer mining pumps BW-SMP-01 and 02. The BW-SMP-01 and 
02 are controlled by the BMCS to transfer mined sewage into the black water 
balance tank. The BMCS is to rotate the lead pump each operation. 

The sewer motorised diversion valves are to be normally open but closed on 
signal from the BMS when the HL alarm is activated in the buffer tanks or under 
the dictates of the black water system. This enables the full control of where the 
incoming sewage to the black water plant and the ability to divert all waste from 
the black water plant when required.  

The sewer mining pumps are controlled as follows. 

Alarm Reference Description Operation 

A-BW-OF-01 Overflow alarm section 1. Alarm on BMCS.  

A-BW-OF-02 Overflow alarm section 2. Alarm on BMCS.  

A-BW-HL-01 High level alarm section 1. Alarm on BMCS Suppress 
operation of pumps Ref: 
BW-SMP-01 and 02. 

Close motorised valves. 
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Alarm Reference Description Operation 

A-BW-HL-02 High level alarm section 2. Alarm on BMCS Suppress 
operation of pumps Ref: 
BW-SMP-01 and 02. 

Close motorised valves. 

A-BW-PS-01 70% capacity alarm section 1 Pumps Ref: BW-SMP-01 
and 02 stop 

A-BW-PS-02 70% capacity alarm section 1 Pumps Ref: BW-SMP-01 
and 02 stop 

A-BW-LL-01 50% capacity alarm section 1 Pumps Ref: BW-SMP-01 
or 02 start  

A-BW-LL-02 50% capacity alarm section 2 Pumps Ref: BW-SMP-01 
or 02 start  

 

Each section also contains low level pump cutout switches supplied and installed 
by the pump suppliers. The pump cut outs are designed to suppress the operation 
of the black water transfer pumps ref: BW-ST-01 and 02 when the tanks are 
empty.  

All level switches and cut outs are to be configured to allow continued operation 
in the event of one compartment being isolated and drained down. 

The controls strategy is to be developed by the black water contractor to enable 
optimal performance of the plant. This includes the strategy to potentially utilise 
the cooling tower blow down of quality allows. The controls are to interface with 
the levels within NPCW-T-01 such that if this tank is nearing capacity the black 
water plant will reduce capacity optimising operation. 

9.1.2 Sanitary Waste Water Pump Out Units 

Ref:  SP-01 

The project incorporates a sewer water pump out units. These are provided with 
their own packaged controllers. The control panels are arranged to operate the 
pumps when the sumps are full and stop pumping when the sumps are empty. The 
units incorporate volt free contacts for signalling to the BMS a fault condition. 
The contacts are to be rated at 240Vac 5A. 
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10 Schedule 

10.1 Pipework Schedule 

Item  
Pipework Materials 

Location Type/Duty 

Aerial sewer drainage (suspended) Internal HDPE.  Electro fusion sockets are to 
be used throughout, but fusion will not 
be allowed. Fully insulated against 
sound transmission (25mm). 

Sanitary plumbing branch lines and vents Internal HDPE.  Electro fusion sockets are to 
be used throughout, but fusion will not 
be allowed. Fully insulated against 
sound transmission (25mm). 

Trade Waste plumbing branch lines and 
vents 

Internal HDPE.  Electro fusion sockets are to 
be used throughout, but fusion will not 
be allowed. Fully insulated against 
sound transmission (25mm). 

Non-Potable water  Internal Polypropylene with electrofusion 
couplings. But fusion will not be 
allowed. Stainless steel 316 “Blucher” 
Mapress. 

Acoustic insulation All drainage 
services 

Pyrotek Soundlag 4525C or approved 
equal. 

As documented within specification 
and as required to meet acoustic 
engineers requirements 
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11 Construction Drawings 

11.1 Black Water Services 

11.1.1 Work-As-Executed/Installed Drawings 

Include correct and accurate services diagrams involving Layout Plans, Schematic 
Diagrams, Circuit Diagrams including all labelling references for valves, pumps, 
pits and the like.  Include accurate locations of in-ground, under-suspended-floor 
and in-ceiling systems.  

Review of construction/shop drawings by the design consultant relates to the 
general principle of design only. Review of drawings will not in any way relieve 
the black water plant contractor from responsibility for the completion of the 
works in accordance with the requirements specified herein or any other contract 
documents.  

Where drawings are returned for amendment, they shall be amended and 
resubmitted until such time as the drawings are marked as satisfactory.  

The drawings produced by the contractor for this project shall include: 

 Process flow diagrams 

 Full detailed layout of all systems (1:100)(1:50); 

 Plantroom layouts and sections (1:20); 

 Schematics of each system (NTS); 

 Relevant control schematics; 

 Double line representation for all pipework 65mm diameter and over on 1:50 
scaled layouts; 

 Relevant panel layout drawings; 

 Manufacturers drawings for all items of plant; 

 Labelling in sequence of all valves, pumps and pits and the like on plan 
layouts and schematics.  

The Contractor shall submit the following documents no later than 2 weeks after 
commissioning has been completed in the building. 

A complete set of as built drawings for all, hydraulic systems and a 
comprehensive Operations and Maintenance (O&M) manual.  

 Submit one copy of the draft O&M manual 4 weeks before date for practical 
completion.  Include provisional record drawings, preliminary performance 
data and temporary insertions for items that are not yet finalised; 

 Submit three sets of final volumes within 2 weeks of practical completion.  
Incorporate all feedback, corrections and notes as applicable. 
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12 Commissioning 

The Contractor shall submit the following documents prior to practical 
completion: 

 A report which confirms that commissioning of each system or feature is in 
compliance with the contract documents. The report must also include a 
written list of outstanding commissioning issues, records of all 
functional/commissioning testing undertaken and list any seasonal testing 
required in the future. This summary report must demonstrate compliance with 
the CIBSE Commissioning Codes and BSRIA document. The commissioning 
report shall detail the commissioning guidelines used, the processes and the 
outcomes of the commissioning period. The black water plant shall be 
commissioned in accordance with all statutory authority requirements. 

The report shall include the following as a minimum: 

 Sterilisation record sheets. 

 Pressure testing record sheets 

 Show the correct operation of all system components. 

12.1.1 Commissioning  

The Sub Contractor shall provide the Contractor with the following requirements: 

Comprehensive pre-commissioning, commissioning and quality monitoring are 
contractually required and evidence must be provided to demonstrate that the 
appropriate Contractor, sub-Contractor and trades on site performed in accordance 
with the ASHRAE Guideline 1 or the CIBSE Commissioning Codes. 

Provide a commissioning sheet for item of plant or other equipment to include the 
following items and any additional items required by the Installers ITP. Carry out 
all pre-testing and testing inspections and tests as specified elsewhere. 

Commissioning shall include, but not be limited to the testing, balancing, 
sterilisation, tagging, certifying and bringing into full working operation the 
hydraulic systems on this project. 

The systems are to be pre-cleaned, tested and commissioned in accordance with 
the following: 

 CIBSE- Commissioning Code M; 

 CIBSE- Commissioning code W; 

 BSRIA- Guide AG1/2001.1. 

The following commissioning procedures shall include, but not be limited to the 
following: 

 For each item of equipment such as pumps, carry out full commissioning tests 
in accordance with the manufacturer‟s specification.  Otherwise carry out tests 
to establish that the equipment controls operate correctly, that all remote 
indications operate correctly and that the equipment is capable of performing 
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in accordance with the specification.  Incorporate into the record any factory 
test results as applicable; 

 Correct rotation of all motors; 

 Correct operation of all controls, indicators and instrumentation; 

 Verification of existence of all required safety notices and signage; 

 Painting and labelling of all services and equipment; 

 Cleaning of all appliances and equipment of dust, soot, cement/concrete 
droppings and alike; 

 Provision of isolation and balancing valve tagging which shall identify valves 
numerically, service type and area/s served which correspond to As Built 
Drawings; 

 Correct operation of interfaced shut off and warning systems with other 
services; 

 Noise transmissions from services and equipment complies with specification 
requirements; 

 Electrical isolation or continuity testing as applicable; 

 Pressure testing of the service; 

 Full chlorination and subsequent flushing of all water services pipework 
regardless of size prior to putting into service, chlorination is to be undertaken 
by a specialist commissioning and pipe cleansing company; 

 Prior to commissioning starting the contractor is to provide a fully detailed 
proposal for review of the works he is to undertake and the methods to be 
employed. 

 The blackwater subcontractor will enter a maintenance agreement that 
includes a commitment to a 12-month commissioning tuning period after 
handover, including minimum quarterly reviews and a final recommissioning 
after 12 months of operation. 

12.1.2 Maintenance 

The maintenance period is the defects liability period under the contract, starting 
from the date of Practical Completion for the Works. 

During the maintenance period the contractor is to carry out periodic inspections 
and maintenance work as required by statutory regulations and recommended by 
manufacturers of supplied equipment, and promptly rectifies faults. 

The contractor shall attend emergency calls within 2 hours. 

The contractor shall submit details of maintenance procedures and program, 
relating to installed plant and equipment 6 weeks before the date for practical 
completion.  Indicate dates of service visits. State contact telephone numbers of 
service operators and describe arrangements for emergency calls. 

The contractor shall report to the designated representative of the Principal on 
arriving and before leaving the site. Comply with all security procedures 
established on the site of the works. 
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Maintenance shall be carried out at times and in a manner that shall have the least 
impact on the tenants. 

Submit in binders which match for all services the Operating and Maintenance 
Manuals, loose leaf log book pages designed for recording completion activities 
including operational and maintenance procedures.  Such information shall 
include materials used, test results, comments for future maintenance actions and 
notes covering the condition of the installation.  Include completed logbook pages 
recording the operational and maintenance activities performed up to the time of 
practical completion. 

Include test and approval certificates. 

At each service visit record comments on the functioning of the systems, work 
carried out, items requiring corrective action, adjustments made and name of 
service operator.  Obtain the signature of the designated representative. 

Reports unsigned won‟t be recognised and the Principal can either have additional 
services carried out to the required number or deduct the cost of disputed visits. 

If referenced documents require that logbooks or records be submitted, include 
this material in the Maintenance records. 

During the defects liability period, the Contractor shall complete all maintenance 
items requested of them. 

At least 4 weeks before the date for practical completion submit a schedule of 
spare parts necessary for maintenance of the installation. 

12.1.3 Training  

It is the sub Contractor‟s responsibility to ensure that building managers or staff 
receive sufficient training to have all the information and understanding needed to 
operate and maintain the commissioned features and systems. The training issues 
are to include: 

 Design Intent – including energy and environmental features 

 Review of controls set-up, programming alarms and troubleshooting 

 O&M manuals 

 Building operation – including start up, normal operation, unoccupied 
operation, seasonal changeover and shutdown 

 Interactions with other systems 

 Optimizing energy efficiency 

 OH&S issues 

 Maintenance requirements and sourcing replacements 

 Occupant satisfaction feedback. 

 Training certificate or letter stating that building manager and/or staff received 
training including all the issues mentioned above as a minimum. The letter 
should include the name of all staff that received training. 
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13 Plant Monitoring, testing and reporting 

Continuous automatic monitoring shall be provided for pH, turbidity and chlorine 
residual (disinfection efficiency) at the outlet of the plant, prior to entry to the 
recycled water distribution system. A central alarm shall be provided that can be 
triggered to pH, turbidity and chlorine residual being outside the corresponding 
acceptable ranges, or by a mechanical failure or overflow. 

It is imperative that appropriate measures are in place to manage the 
environmental and health risks of the recycled water scheme are managed. 

The validation and verification monitoring shall be in compliance with the NSW 
Guidelines for the management of private recycled water schemes for a „High 
Risk exposure Level‟ as summarised below:  

Parameter Effluent 
Compliance Value 

Inflow Monitoring 
Frequency 

Effluent Monitoring 
Frequency 

E.Coli  < 1 cfu/100 ml Weekly 2 times/week 

Biological Oxygen 
Demand (BOD) 

< 10 mg/l Not required 2 times/week 

Suspended Solids < 10mg/l Not required 2 times/week 

pH 6.5 – 8.0 Continuous on-line Continuous on-line 

Turbidity < 2 NTU Continuous on-line Continuous on-line 

Disinfection  0.2 – 2.0 mg/l Cl NA Continuous on-line 

Coliphages < 1 pfu/100 ml Fortnightly Weekly 

Clostridia < 1 cfu/100 ml Fortnightly Weekly 

Sampling frequency for on-going monitoring shall be in compliance with the 
NSW Guidelines for the management of private recycled water schemes for a 
„High Risk exposure Level‟.  

The black water plant will also instrumentation to monitor and record the recycled 
water quality and operation in addition to those required under the NSW 
guidelines and as described in Controls section of this specification.  

These include Status/condition of black water plant components such as: 

 Level sensors 

 Pumps 

 Flow 

 Blowers 

 Aeration cycle 

 Secondary disinfection status 
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14 Documents to be provided 

The Tender Return Documents and Form at the back of this document shall be 
completed and returned with the Tender. 

The Sub Contractor shall identify as shown, the various elements within the 
Tender.  Elements should not be grouped together. 

Incomplete or missing tender return forms shall not be accepted and, may render 
the submission as a non-compliant tender. 

The Principal does not bind himself / herself to accept the lowest or any tender 
and is not responsible for any cost incurred in the preparation of any tender. 

The tenderer is to additionally supply the following information: 

 Energy consumption of all items of plant 

 Expected discharge volumes from MBR plant 

 Expected efficiency of secondary water treatment including RO (or similar) 
plant 

 Limits of plant operation for every relevant incoming effluent parameter. 

 Design sludge retention time in black water plant 

 Warranties and Guarantees 

 Demonstrate Buildability and plant replacement strategy within the tight 
confines of the plant room.  

Item Price 

Preliminaries and General Conditions  $ 

Production of Workshop Drawings/Installation drawings $ 

Approvals including fees $ 

Site delivery and installation  $ 

Inlet screen $ 

Black water precast buffer tanks $ 

Black water transfer pumps $ 

Hydraulic pipework and valves etc $ 

MBR Plant $ 

Aeration Plant $ 

Process transfer pumps $ 

Secondary treatment (excluding RO) $ 

Reverse Osmosis plant (or similar) $ 

Pressure testing $ 

Sterilisation $ 

Controls $ 

Signage $ 

Testing and Commissioning $ 
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Item Price 

O & M Manuals (including Work as executed drawings) $ 

 Training $ 

Total: $ 



 

 

Appendix A 

Water Process Schematic 
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1 Preliminaries 
This specification is to be read in conjunction with Mirvac’s trade specific scope 
of works document and Mirvac’s Building Information Modelling Brief. 

The construction programme will be determined by Mirvac (not between parties) 

1.1 Definitions and Interpretations 
Within this specification and the related drawings the following words shall have 
the meanings described: 

Principal Mirvac Constructions Pty Ltd 

The subcontractor The entity specifically responsible for the works described 
in this package 

Approve, To approval  Approval by the entity specifically responsible as the 
Principal’s representative for the purposes of the contract 
governing the works.  This may be the Project Manager or 
Site Manager. 

Building Trades  The entity specifically responsible for the construction of 
the building structure and fabric.  Excludes the services 
trades such as electrical, air conditioning and plumbing.  

Give notice, submit, supply, 
furnish, and similar expressions  

Give notice, submit, supply, furnish and the like to the 
entity specifically responsible as the Principal’s 
representative for the purposes of the contract governing 
the works. 
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2 Introduction 

2.1 General 

2.1.1 Project 
This specification covers the BMCS works associated with 8 Chifley Square, 
Sydney. The project involves the design and construction of a new multi-storey 
tower PCA Premium Grade, which comprises 3 basement levels, 21 levels of 
office accommodation and multi level plant floors.  Office accommodation will be 
configured as 1, 2 and 3 storey villages providing a total Net Lettable Area (NLA) 
of circa 19000m2. The existing building is to be demolished to allow the 
construction of the new site. 

Systems within the building shall be installed to best practise standards to 
minimise energy consumption, reduce carbon dioxide emissions and to allow the 
building to achieve the targeted NABERS Energy and Green Star objectives. The 
services design has been developed to provide flexible and adaptable systems 
which will serve the requirements of the building and can be reconfigured to suit 
future re-planning of office areas.  

The commercial office spaces are split into a combination of double (2) or triple 
(3) level interconnected villages and single contiguous floor plates.  Villages are 
connected by stairs through an internal atrium and the design allows for villages 
to be subdivided in the future into single floors or into three (3) sub tenancies per 
single contiguous floor. 

The BMCS Specification is to be read in association with the Mechanical Services 
Specification and drawings. All Preliminaries detailed within the Mechanical 
Services Specification also apply to the BMCS Specification.  

2.1.2 Converged Network (CN) Tender Option 
The BMCS subcontractor is invited to provide a tender option for a CN solution. 
The CN concept is to provide an integrated, open, expandable and flexible 
solution for the building’s control and monitoring systems, whereby the 
nominated systems/equipment communicate over a common network and are 
fully interoperable. In general, it shall be the responsibility of the BMCS 
Contractor to carry out the detailed design of the system and coordinate all 
interfaces with others to deliver a complete and operational solution. 

The CN concept is that the BMCS has full read and write access to all associated 
systems, providing the facility to display any point on a graphic or share points 
between systems to enhance operational performance. However, configuration 
and interrogation of each third party system shall remain available from the 
system specific software supplied by the associated vendor. 

The purpose of the CN component of this BMCS Tender Specification is to 
establish a GMP and ascertain the technical solutions and capabilities of the 
BMCS subcontractor. Any additional technical requirements or scope specific to 
the CN option are detailed throughout this specification. 
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Following the return of tenders from all trades being considered for inclusion in 
the CN concept, it is the intention that the preferred BMCS subcontractor(s) assist 
Arup and Mirvac in the design development of the CN solution, resulting in the 
production of a ‘Functionality and Interface Requirements Document’(FIRD). 
The FIRD will be used for Tender negotiations following which a BMCS 
Contractor will be appointed. 

The following systems/equipment have been nominated for consideration as part 
of the CN solution and as such, CN requirements clauses have been included in 
the appropriate Tender Specifications for option pricing: 

Electrical Services:- 

• Private utility metering; 
• Lighting control and monitoring systems; 
• Emergency lighting monitoring and testing; 
• Load Shedding monitoring and control; 
• Standby Power System monitoring and control; 
• UPS monitoring; 
• MATV head-end monitoring; 
• Lightning and surge protection system monitoring. 

Mechanical Services:- 

• Private utility metering; 
• DDC monitoring and controls; 
• Tri-generation monitoring and control; 
• Wind and outside temperature sensing. 

Hydraulic Systems:- 

• Water and gas monitoring; 
• Hydraulic control panel, tank and pump status monitoring and control; 
• Blackwater treatment.  

Fire Systems:- 

• Fire panel, tank and pump status information. 
Security Services:- 
• Intruder Detection Status Monitoring; 
• Access Control System Monitoring; 
• CCTV information display. 
 
Vertical Transportation 
• Vertical transportation management; 
• Lift-car/lobby information displays. 
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ESD 
• Greenstar/NABERS logging and trending. 
 
Architectural Systems:- 
• Blinds, Shading and other façade details. 

Refer to the Converged Network Schematic for indicative network architecture, 
interface numbers and locations. 

2.1.3  Related Documents 
The BMCS Specification shall be read in conjunction with all other relevant 
project documentation, including:  

• Mechanical Services Specification and Drawings; 
• Electrical Services Specification and Drawings; 
• Security Services Specification and Drawings 
• Hydraulic Services Specification and drawings; 
• Black Water Specification 
• Fire Services Specification and drawings; 
• Vertical Transportation Specification 
• Architectural Specification and drawings 

The BMCS specification shall also be read in conjunction with all other relevant 
Contract Documents. 

2.2 Interpretation of the BMCS Specification 
This specification has been written using simple, direct language wherever 
possible.  Imperative terms such as 'provide' and 'submit' mean that the 
Subcontractor shall 'provide' or 'submit' the relevant samples, documentation or 
information. 

2.2.1 ESD Requirements 
The objectives of this document are written so that the Base Building achieves the 
following: 

• Green Star – Office Design and As Built v2 minimum Overall Weighted Score 
of 75 points aiming at a minimum Green Star Office Design and Green Star 
Office As built rating of 6 Stars.  

• A target to achieve a NABERS Energy Base Building rating of 5 Star + 60% 
NABERS rating in design.  

• The Subcontractors shall be aware of environmental benchmarks and be 
involved in the project construction to deliver the environmental targets set by 
the design team and the Principal. The Principal Contractor and 
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Subcontractors shall comply with all requirements included here and the ESD 
Specification. 

In the event of any contradiction with any of the other specifications, or if there 
isn’t a clear disembarkation of the Subcontractors responsibilities, it is the 
responsibility of the Subcontractor to seek further clarification of their scope. 

2.3 Green Star Rating Standard 
A certified assessment of the environmental standard of this project will been 
made, utilising the Green Star – Office Design V2.  A minimum of 6 Star Green 
Star will be achieved for base building, and the completed design will achieve the 
same overall weighted score. The Principal Contractor, Subcontractors and other 
Consultants will supply all required data for this purpose in answer to the Green 
Star criteria summary. Reference shall be made to “Green Star – Office Design 
v2” Technical Manual 2004. The Principal Contractor shall make all 
Subcontractors aware of the design requirements and ensure that the measures 
implemented in the design stage get implemented throughout the construction of 
this project. The Principal Contractor’s Representative and Subcontractors are 
responsible to supply the documentation necessary for the Principal to apply for a 
Green Star Office As built rating of 6 Stars. 

2.4 National Australian Built Environment Rating 
System (NABERS) Standard 

The construction work shall be completed to assure that the building systems 
operate and is commissioned in accordance with the design and has the potential 
to achieve a National Australian Built Environment Rating System (NABERS) 
Base Building rating of 5 Star + 60% improvement.  

2.4.1 NABERS Responsibilities 
• All Subcontractors are to ensure that the final selection of equipment and 

installation is conducted in a manner which enhances energy efficiency and 
the ability to achieve this target in operation.  All relevant requested part load 
and operational performance data will be provided to Principal Contractor’s 
Representative for approval prior to final selection. Proposed selections cannot 
have an adverse effect on the NABERS rating. 

• All Subcontractors are responsible for raising with the Principal Contractor as 
early as possible any observed inefficiencies in equipment selection or final 
detailed design of systems which may adversely affect the ability of the 
installation to achieve Five (5) Star + 60% NABERS. It is the Principal 
Contractors responsibility to report these to the Principal and ESD consultant. 

• The Principal Contractor’s Representative is responsible for liaising with the 
ESD Consultant by submitting all information relating to final selected 
equipment in a prompt manner; 

• BMCS Subcontractors in conjunction with the Mechanical, Electrical, 
Hydraulic, Blackwater, Fire and Trigeneration Subcontractors shall 
demonstrate that the onsite installed and commissioned BMCS/Controls 
system functions and operates in full accordance with the Design 
Specification. The commissioning of systems shall give due regard to the 



Mirvac Projects Pty Limited 8 Chifley Square  

Building Management & Controls System (BMCS) Specification  
 

Building Management & Controls System (BMCS) Specification | Rev D | 11 February 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-05_MECHANICAL\BMS\M340[C] BMCS SPECIFICATION TENDER 

ISSUE_MC_110211.DOCX Page 6 
 

proposed Trigeneration and Blackwater systems and address this in reported 
BMCS/Controls functionality. Once commissioned and with the entire plant 
running in automatic control, an Independent Commissioning Agent, 
employed by the Principal, shall submit to the ESD Consultant all 
commissioned setpoint values, trend log data and graphs for every sensor on 
the project, the metering data of common area lighting, carpark lighting, 
exterior lighting, cooling energy consumption, Trigeneration  electrical output, 
Trigeneration thermal output, heat rejection energy consumption, lift energy 
consumption and supplementary cooling energy consumption and building 
operational profile all taken from a period of seven (7) consecutive days. This 
is to occur at least one month before handover to ensure that the building 
operates in the configuration described in the energy modelling report. To this 
end all services Subcontractors shall ensure that all systems are installed and 
commissioned with sufficient time to ensure this operational profile can be 
gathered by the nominated date. 

• The Principal Contractor shall conduct any pre-commissioning tests prior to 
commencing commissioning including confirming that static tests are 
complete, inspecting the whole installation, completing pre-start-up checklists 
and rectifying outstanding items in accordance with the commissioning 
section within this document; 

• The Principal Contractor shall co-operate and be involved with the 
commissioning process and the independent commissioning agent for a 12-
month period. This requires, at a minimum, quarterly reviews and a final re-
commissioning by the Principal Contractor after 12 months of operation, in 
addition to fulfilling the requirements of Green Star for commissioning and 
building tuning. 

• The Principal Contractor is responsible for involvement in the study of 
operational performance of all systems controlled and monitored by the 
BMCS and to converse with the facilities manager and ESD Consultant to 
identify any areas of inefficiency. 
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3 Scope of Works 

3.1 General 
The scope of works includes all detailed design and coordination between all 
systems and subsystems.  Engineer, supply, install, program, configure, test and 
commission all system hardware, software, field devices, hardware and virtual 
points, field panels, cabling, power supplies and all other items required for a 
complete fully integrated direct digital control (DDC) Building Management and 
Control System (BMCS) to automatically control, monitor and provide alarm 
management for the nominated building services. 

3.2 Package Works 
The works contained in the BMCS include, but are not limited to:  

• Building Management & Control System (BMCS) 
• Terminal Unit Controllers (TUCs) 
• BMCS Communications Network 
• Energy and Water Monitoring System 
• Touch Panel Displays 
• Remote Web Access 
• Interface to other systems 
• Control Panels (CPs) 
• Uninterruptable Power Supplies (UPS)  
• Controls/Power Wiring Installation 
• Equipment Selection and Installation 
• Commissioning 
• Green Star Requirements 
• Labelling 
• Consumables 
• Demonstration 
• Documentation 
• Works in Association with other Subcontractors and Subcontractors 
• Operator Training 
• Warranty & Maintenance  
• 12 Month Building Tuning Period 
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3.3 Description Of Work Items 

3.3.1 Building Management & Control System (BMCS) 
The supply, installation, commissioning and handover of all the microprocessor 
based hardware, servers, network devices, power supplies, uninterruptible power 
supplies, filters and suppressors. 

The supply, installation unless detailed elsewhere, commissioning and handover 
of all sensing devices, control valves and actuators, damper actuators and 
interfaces to form a complete and fully operational system. 

The supply, testing, installation, commissioning and handover of the operator's 
station(s), printer(s), graphics and controller software. 

The following management level BMCS related hardware shall be supplied in the 
following locations: 

Equipment Location 

Operator WorkStation No.1 TBA 

Operator Work Station No.2 TBA 

Servers TBA 

In addition to above: 

Converged Network Option 

• Install third party software provided by others on servers. All Servers are to 
interface with an SQL database which shall store all logging and status 
information within an XML format with the exception of Digital Video 
Recorders for CCTV Systems. This data shall be made capable of interface to 
all servers, with encryption and permission control; 

• Provide a single graphic user interface (GUI) that links together all third party 
systems in an intuitive and logical manner including schematics, layouts, 
alarms, time scheduling and reporting. For advanced data manipulation, the 
GUI shall link into the systems software package with the appropriate user 
permissions; 

3.3.2 Terminal Unit Controllers (TUCs) 
The supply, installation, commissioning and handover of TUCs, associated 
network gateways and power supplies including transformers, primary and 
secondary fuses. 

The supply, testing, installation, commissioning and handover of the TUC 
software and associated operator's station graphics. 

The connection of TUCs to local area networks which in turn shall be connected 
to the BMCS network, via gateways, to enable full interrogation and adjustment 
of TUC parameters/setpoints from the operator's station. 
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3.3.3 BMCS Communications Network 
The design, supply, install and commissioning of a 1Gb TIA standard 
communications Ethernet network to the location of all DDC controllers and head 
end operator stations. 

Provide all racks, cabinets and containment. 

The network shall have a fibre backbone spanning the height of the building to 
provide a connection to each floor. 

Hirschmann industrial “Compact Rail” MS30 Gbe switches (or approved 
equivalent) complete with dual fibre uplinks shall be installed with associated 
patch panels, patch leads located within an enclosure with cable management 
where required within areas without suitable environmental conditioning spaces 
(eg risers). 

All network devices shall be powered from base building UPS supplies. 

An outlet shall be provided for each DDC controller.  A spare outlet shall be 
provided at each DDC controller location. All outlets shall be CAT 6A Class EA 
RJ45 type. 

The network shall provide a centralised/peer-to-peer IP control network to the 
location of all DDC controllers; including all network components and power 
supplies.  The network shall be designed to meet all performance requirements 
detailed in this Specification.  

TUC controllers shall be connected via an MSTP network which shall be 
connected to the Ethernet network. MSTP networks shall not span across multiple 
office floors. 

In addition to the above: 

Converged Network Option 

The design, supply, install and commissioning of a 10Gb TIA standard 
communications Ethernet network backbone to the location of all building 
systems and head end operator stations. 

The network shall have diverse fibre backbones spanning the height of the 
building to provide a primary and secondary connection to each floor for 
redundancy. 

An outlet shall be provided at the location of each physical interface to the 
converged network. Refer to Converged Network schematic for indicative 
interfaces and locations. 

The technical requirements for the converged network are detailed in section 7 of 
this specification. 

3.3.4 Energy and Water Monitoring System 
Design, supply, install and commission a fully automated energy and water 
monitoring system that provides an effective mechanism for monitoring energy 
and water consumption data. 
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Provide all necessary pulse counters, interfaces, power supplies, cabling, network 
devices, servers, visual displays and software to collect data from all electrical, 
gas and water meters and store in a central location. 

The software package provided shall be specifically developed for this purpose 
i.e. separate to the standard BMS supervisory software. 

Coordinate with the Mechanical subcontractor to ensure that the meters selected 
have the correct interface requirements. 

Coordinate with the Hydraulic subcontractor to ensure that the meters selected 
have the correct interface requirements.  

Coordinate with the Electrical subcontractor to ensure that the meters selected 
have the correct interface requirements.  

3.3.5 Touch Panel Displays 
The supply, installation, commissioning and handover of an all in one Touch 
Screen Panel PC in the following locations: 

Equipment Location 

BMCS touch panel screen Located in roof plantroom 

3.3.6 Remote Web Access 
The Subcontractor shall supply, install and commission all necessary hardware 
and software required for the BMCS to be accessible remotely for up to five (5) 
concurrent users via a standard web browser on the LAN, WAN and internet.   
The Subcontractor shall arrange for the supply and installation of an ADSL 2+ 
high speed connection with a static IP address and all necessary network 
components to enable remote access via the internet.  

3.3.7 Interface to Other Systems  
The BMCS Subcontractor shall:  

Supply, install and commission the required high and low level interfaces to all 
third party systems/equipment, including electrical, fire, lifts, blind control, 
hydraulic services, blackwater and tri-generation, as detailed within this 
specification.  

Liaise as necessary with other Subcontractors and suppliers to ensure 
compatibility of all high and low level interfaces.  

In addition to the above: 

Converged Network Option 

Create an interface requirements document detailing details of every interface to 
the converged network. Coordinate and assign network addresses for all third 
party systems connecting to the converged network e.g. IP address range, BACnet 
device address range. 
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3.3.8 Control Panels (CPs) 
The BMCS/Controls Subcontractor shall: 

• Provide control panels to house all BMCS controllers and associated controls 
equipment e.g relays, transformers etc; 

• Design, select, manufacture, works test, supply and deliver to site, unload, 
store as necessary, take from store, hoist to required position, install and site 
test field control panels; 

• Provide all necessary protection to the CPs so as to prevent damage during 
delivery, storage, positioning and throughout the execution of the works up 
until completion of the contract.  All forms of protection provided, once the 
FCPs are on site, shall be in accordance with the contract requirements, shall 
be of a flame retardant material certified to LPS 1207 and shall allow safe 
working access to the CPs; 

The following drawings shall be provided for each CP: 

• Schematic and external wiring diagrams; 
• General arrangement drawings detailing internal and external equipment 

layouts. 

In addition to those required to house controls equipment in plantroom locations, 
field control panels shall be provided on each floor, located within the accessible 
electrical riser, for connection to the BMCS to house all controls equipment 
associated with on floor controls. 

Power for CPs shall be from MCCs by the Mechanical Subcontractor. 

3.3.9 Uninterruptable Power Supplies (UPS) 
The supply and installation of UPS for the following equipment: 

Equipment Location 

All DDC controllers and network 
devices. 

Various 

Operator WorkStation No.1 TBC  

Operator Work Station No.2 TBC 

Servers TBC 

3.3.10 Controls/Power Wiring Installation 
The BMCS subcontractor shall: 

• Provide and install an electrical containment system for the controls wiring 
(consisting of tray, trunking and conduit and including all necessary fixings 
and support systems) 

• Provide all power wiring for damper and valve actuators 
• Provide and install flexible conduit for the final cable length run to all 

detecting devices, actuators etc. of such a length (up to 1000mm) as to permit 
removal of all devices without deformation or disconnection. 



Mirvac Projects Pty Limited 8 Chifley Square  

Building Management & Controls System (BMCS) Specification  
 

Building Management & Controls System (BMCS) Specification | Rev D | 11 February 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-05_MECHANICAL\BMS\M340[C] BMCS SPECIFICATION TENDER 

ISSUE_MC_110211.DOCX Page 12 
 

• Provide detailed drawings for all BMCS/control wiring routes, tray, trunking 
and conduit installation and cable details of their supply. 

• Co-ordinate the controls wiring installation with all other specialist's work. 
• Test all BMCS wiring as described under Wiring Installation in this 

Specification and  AS/NZS 1660.3; 
• Test all BMCS wiring as described in the Electrical Services Specification and 

AS/NZS 1660.3; 
• Provide documentary evidence of all cable test results associated with BMCS 

wiring installation; 
• Report the extent of any failures identified during testing which may affect the 

installation programme; 
• Correct any wiring faults discovered during the testing and commissioning at 

no additional cost to the contract. 

All power wiring and its containment is to be provided by the respective 
Subcontractor responsible for each component. The BMCS Subcontractor shall 
coordinate all control wiring requirements with all Subcontractors to ensure 
systems are installed complete and operational. 

3.3.11 Equipment Selection and Installation 
The BMCS Subcontractor shall: 

• Fit and mount all detecting devices into pipe work pockets, ducts or on walls; 
• Supply free issue to the Mechanical Subcontractor all valve bodies for 

installation. 
• Supply valve actuators with the necessary cranks, linkages and mountings for 

the specified motorised valves; 
• Supply damper actuators with the necessary cranks, linkages and mountings 

for the specified motorised dampers; 
• Mount all valve actuators to valve bodies and connect the linkages; 
• Mount damper actuators to damper assemblies, including the supply and 

mounting of all necessary universal joints, actuator cranks, linkages etc; 
• Ensure that all control equipment is installed such that there is adequate 

clearance for removal of any such item without dismantling any other item of 
equipment, and that all wiring connections can be visually inspected without 
removing the items; 

• Ensure that all control equipment installed in association with other 
Subcontractors and Subcontractors shall be so mounted that there is adequate 
clearance for removal of such equipment and also for normal testing, 
maintenance and inspection; 

• Ensure that all control equipment supplied free issue to site is installed in 
accordance with the manufacturer's instructions; 

• With respect to any specified differential pressure transmitter, 
electromagnetic, or ultrasonic flow measuring stations, provide manufacturer's 
application data including pressure drop versus flow rate through the complete 
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scale range, accuracy, turn down ratio and maximum permissible static 
pressure for approval by the Construction Manager; 

• Install all averaging element temperature sensors and include for supplying 
and fitting all necessary clips, hangers and supports for serpentining the 
elements across the ducts.  The elements shall be clipped every 200mm and 
the supports and hangers shall be adequate to prevent vibration of the element. 

In engineering the BMCS system, all control valves/actuators and damper 
actuators shall be sized by the BMCS Subcontractor in accordance with the 
manufacturer's recommendations and system flow rates, coil pressure drops, 
system pressures and any other relevant data. 

The BMCS Subcontractor shall complete a control valve schedule detailing:- 

Valve flow rates, valve pressure drops, valve flow coefficients (Kv), coil pressure 
drops, valve authorities, maximum valve pressures, maximum valve pressure 
drops, actuator types and plantroom system pressures.  This shall be submitted for 
comment prior to ordering any equipment. 

Where high level interfaces are required interface data sheets shall be produced 
for each item of equipment for the equipment manufacturer to complete. This data 
sheet shall include all information required for the successful interface with the 
third party equipment such as location, network number, interface number, data 
communications protocol, network connection type, speed. Any interfaces that 
have not been completed successfully on previous projects shall be demonstrated 
at the third party equipment manufacturer’s factory prior to installation on site. 

3.3.12 Commissioning 
The BMCS shall be commissioned in accordance with the Independent 
Commissioning Agents requirements, CIBSE Code C:2001 and this specification.  
Where there is a discrepancy between these documents the Independent 
Commissioning Agent requirements shall take precedence.  

The BMCS Subcontractor shall: 

• Fully commission the installed BMCS system once the software and operator's 
station graphics have been installed on site; 

• Arrange for all flow measurement devices to be commissioned/calibrated by 
the equipment manufacturer and provide documentary evidence of such 
testing; 

• Provide any temporary air conditioning units required for the BMCS servers 
and network equipment to be fully operational during commissioning without 
any reliance on the buildings CHW or condenser water systems. 

The commissioning process is defined as the activity where the complete BMCS 
system is moved from a condition of static completion to a state of dynamic 
operation to provide functional and environmental control of the process within 
the design parameters.  The commissioning process shall be undertaken 
systematically through the following principle stages to meet the requirements of 
the contract programme: 

• Pre-commissioning and setting to work; 
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• Point to point testing; 
• System functional operation; 
• Setting and adjustment of system variables or control loop values. 

The installation shall be thoroughly tested in the course of commissioning by the 
BMCS Subcontractor to ensure every point, control device and item of plant is 
being controlled and/or monitored correctly. 

It is a requirement that the system is tested and commissioned by personnel who 
have gained an intimate understanding of the project throughout its design stages.  
These personnel must also have had at least three years experience in the DDC 
controls field and have full product training.  Should any commissioning 
personnel not meet these requirements the BMCS Subcontractor must apply to the 
Construction Manager for approval prior to allowing the said commissioning 
person(s) on site.  The Construction Manager reserves the right to refuse such 
commissioning personnel from working on site. 

All testing and commissioning shall be preplanned and scheduled in order that it 
is fully co-ordinated with other relevant trades and shall be carried out in a safe 
and efficient manner with a minimum of inconvenience to all concerned. 

A method statement and programme shall be prepared and agreed with the 
Construction Manager and submitted for comment prior to commencing 
commissioning. 

The installation shall be tested progressively as construction progresses and then 
finally on completion to ensure that the installation complies with the 
requirements and operates correctly under normal, emergency power, fire, 
fireman's override and fault conditions.  Control, protection and operative devices 
shall be checked for correct adjustment and rating.  Throughout the 
commissioning period detailed records of all testing undertaken shall be kept and 
maintained on site and periodically submitted to the Construction Manager for 
their information.  The detailed records shall include calibration certificates of any 
instrumentation used during the commissioning process. 

All equipment or materials found to be faulty during testing shall either be 
replaced or repaired free of charge. 

Pre-commissioning and setting to work shall include:  

• Ensuring that field devices have been correctly located for the application; 
• Ensuring that control devices are correctly installed in accordance with the 

manufacturer's instructions and are so mounted that there is adequate 
clearance for their removal and for normal testing, maintenance and 
inspection; 

• Verification that the control device has the correct range for the application, 
that the range is correctly entered in the controller and is correctly engineered 
on the operator's station; 

• Attendance during the initial start up of prime movers and the checking of 
direction of rotation, hard wired safety interlocks and the suitability and 
settings of protective devices; 

• The functionality and operation of all hard wired safety interlocks. 
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Point to point testing shall include:  

• Correct operation of a controls device/interface, including any associated 
status and alarm text; 

• Correct installation of each valve/damper actuator, and that each valve/damper 
actuator is stroked correctly when checked against the BMCS output; 

• Calibration check of the control device; 
• Labels provided on the control devices and mechanical equipment are correct. 

 Point to point checks shall be proven from the field device/interface operation to 
the controller and from the controller to the presentation of the point on the 
graphics in a single continuous operation.  The results from the point to point tests 
shall be submitted on pre-defined schedules. 

System functional operation shall include:  

• Functional testing of the software in relation to detailed controls sequences on 
a clause by clause basis to check system normal, emergency power, fire, 
fireman's override and fault conditions as applicable; 

• The functional testing of hard wired interlocks by simulation of their 
respective fault conditions and the subsequent operation of the system in 
accordance with the system narrative; 

• Functional testing of the synchronisation between hard wired interlocks and 
system software to suppress alarm conditions. 

• End to end testing of all high level interfaces with third party systems and 
equipment e.g. from an occupancy sensor end device to the BMCS graphic. 

Setting and adjustment of system variables and control loop values shall include:  

• Setting the correct operational value for delay on/off timers to provide the 
correct cascade control or dissipation functions; 

• Setting the correct operational value for delay timers associated with alarm 
inhibit functions; 

• Checking the correct temperature value for out of limit alarms that provide 
either a high, low or differential alarm function; 

• Setting the correct proportional, integral, or derivative values in control loops 
to maintain stable control at the required design conditions. 

The graphics shall be verified as part of the commissioning process to ensure that 
they give a true representation of the installed plant layout, e.g. if heating and 
cooling coils are swapped or a damper has been omitted.  Sensors should be 
located in the correct positions with relation to other plant e.g. is the sensor before 
or after the pump? 

In addition to the above: 

Converged Network Option 

Coordinate with all subcontractors that have systems or equipment interfacing to 
the converged network to determine their reliance on the converged network for 
commissioning. Create a commissioning program including all relevant 
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subcontractors and their connection, commissioning and interface demonstration 
times. 

3.3.13 Green Star Requirements 
The following section describes specific responsibilities and measures related to 
the mechanical services that shall be adopted in order to achieve a 6 star Green 
Star – Office As-Built rating.  The requirements nominated are to be read in 
conjunction with this specification.  Importantly, the Subcontractor shall note that 
the Green Star Design Documentation will be available to the Subcontractor.  Any 
changes to the scheme will require the an update of documentation, at the 
Subcontractor’s expense. 

3.3.14 Commissioning Clauses (Man-2) 
The Principal Contractor shall comply with the following requirements: 

• Comprehensive pre-commissioning, commissioning and quality monitoring 
are contractually required for all services and evidence must be provided to 
demonstrate that the appropriate Principal Contractor, Subcontractor and 
trades on site performed in accordance with the CIBSE Commissioning Codes 
(ASHRAE Guideline 1 may be employed for mechanical services only, all 
other services are to be in accordance with the CIBSE Commissioning Codes). 

• The Principal Contractor shall transfer information and documentation to 
building owner/manager regarding design intent, as installed details, 
commissioning report and training of building management staff. 

The Principal Contractor shall submit the following documents before 
commencement on site: 

• A commissioning plan (as prepared by the Independent Commissioning 
Agent) including a methodology statement of the commissioning process 
identifying commissioning dates, the tests to be carried out and proposed 
operational control strategy of each system component including 
Trigeneration, Ventilation, Heating Systems, Cooling Systems, Electrical 
Systems, Lighting, Domestic Hot Water and Blackwater. The commissioning 
plan needs to be signed off by Project Manager before commencement on site.  

The Principal Contractor shall submit the following document prior to practical 
completion. 

• Summary commissioning report (as prepared by the Independent 
Commissioning Agent) including commissioning dates, tests carried out and 
outcomes and changes made as a result of the commissioning process. This 
summary report must demonstrate compliance with CIBSE Commissioning 
Codes (ASHRAE Guideline 1 may be employed for mechanical services only, 
all other services are to be in accordance with the CIBSE Commissioning 
Codes). The commissioning report shall detail the commissioning guidelines 
used, the processes and the outcomes of the commissioning period. 

• A copy of the documentation and information transferred to building 
owner/manager. 

• A copy of the transmittal of the commissioning report and to at information to 
the building owner showing the building owner/manager as the addressee or 
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acknowledgement from the owner/manager that that information has been 
received. 

• A signed statement from the building owner committing to the incorporation 
of the commissioning requirements. 

The documentation submitted by the Principal Contractor to the Project Manager 
should provide comprehensive information on the following: 

• Design Intent 
• As Installed Details 
• Commissioning Report 
• Training 

The following is a list of minimum inclusions for this document  

3.3.14.1 Design Intent 
Energy & Environmental Strategy 

Information on energy efficient features and strategies in relation to the building, 
including an overview of the potential savings – stated for economic and 
environmental impact –must be provided. 

Monitoring and Targeting 

Documentation shall include information on energy targets and benchmarks for 
the building type and a strategy that addresses metering & sub-metering provision 
and how to record and present meter readings. 

Building Services 

Documentation providing description of basic functions, operations and 
descriptions of energy saving features of the following systems are to be provided: 

• Trigeneration 
• Ventilation 
• Heating System 
• Cooling System 
• Electrical Systems 
• Lighting 
• Domestic Hot Water (DHW) 
• Blackwater 

Each system shall include, as a minimum, the following information: 

• A simplified diagram of the system 
• An explanation of how it operates 
• A list of what the main components are (including Controls) and the 

importance of their efficient use 
• Details of maintenance, including recommended frequency 
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• A list of likely and tell tale signs of system failure, system “do’s” and “do 
not’s” and notes of inefficient operation. 

The Principal Contractor shall provide the following documentation no later than 
practical completion of works: 

• An extract of service specification or short report detailing basic functions and 
operations of building services as requirement as stated above. 

The Principal Contractor shall have access to the Green Star Office Design 
submission to reference work that has already been completed for this credit. 

3.3.14.2 As Installed Details 
The Principal Contractor shall submit the following documents no later than 2 
weeks after commissioning has been completed in the building. 

• A complete set of As Built drawings for all, mechanical, electrical and 
hydraulic systems and a comprehensive Operations and Maintenance (O&M) 
manual. The manual and drawing set is to include information on the 
Trigeneration and Blackwater systems. 

3.3.14.3 Commissioning Report 
The Principal Contractor shall submit the following document prior to practical 
completion 

• A report which confirms that commissioning of each system or feature is in 
compliance with the contract documents. The report must also include a 
written list of outstanding commissioning issues, records of all 
functional/commissioning testing undertaken and list any seasonal testing 
required in the future. This summary report must demonstrate compliance with 
CIBSE Commissioning Codes (ASHRAE Guideline 1 may be employed for 
mechanical services only, all other services are to be in accordance with the 
CIBSE Commissioning Codes). The commissioning report shall detail the 
commissioning guidelines used, the processes and the outcomes of the 
commissioning period.  

• The report shall include the following as a minimum: 
• Demonstrate correct operation of the mechanical ventilation system. 
• Show the Trigeneration system operates correctly and in accordance with 

the energy modelling report. 
• Indicate the results of noise level testing outlining the conditions under 

which the tests were carried out. 
• Demonstrate that the building operates in the configuration described in 

the energy modelling report. 
• Show the water reuse system operates correctly. 
• Indicate water meter functions correctly. 
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3.3.14.4 Training 
It is the Principal Contractor’s responsibility to ensure that building managers or 
staff receives sufficient training to have all the information and understanding 
needed to operate and maintain the commissioned features and systems. The 
training issues are to include: 

• Design Intent – including energy and environmental features 
• Review of controls set-up, programming alarms and troubleshooting 
• O&M manuals 
• Building operation – including start up, normal operation, unoccupied 

operation, seasonal changeover and shutdown 
• Interactions with other systems 
• Optimising energy efficiency 
• OH&S issues 
• Maintenance requirements and sourcing replacements 
• Occupant satisfaction feedback. 
Training certificate or letter stating that building manager and/or staff received 
training including all the issues mentioned above as a minimum. The letter should 
include the name of all staff that received training. 

3.3.14.5 Commissioning Clauses 
Mechanical and Trigeneration Subcontractors shall comply with the following 
requirements: 

• Comprehensive pre-commissioning, commissioning and quality monitoring 
are contractually required to be performed for mechanical services by the 
appropriate Subcontractors and trades on site performed in accordance with 
the following commissioning codes: 

• ASHRAE Guideline 1-1996 – The HVAC Commissioning Process 
• Commissioning Code A:  Air Distributions Systems 1996 
• Commissioning Code B:  Boilers 2002 
• Commissioning Code C: Automatic Controls 2001 
• Commissioning Code M: Commissioning Management 2003 
• Commissioning Code R:  Refrigerating Systems 2002 
• Commissioning Code W:  Water Distribution Systems 2003 
• BSRIA - AG 2/89.3 Commissioning Water Systems 
• BSRIA - AG 1/2001.1 Pre-commissioning Cleaning of Pipe Work Systems 
• BSRIA – AG 1/91 Commissioning of VAV Systems in Buildings 
• BSRIA - AG 3/89.3 Commissioning of Air Systems 
• Water Conservation, Best Practice Guidelines for Cooling Towers in 

Commercial Buildings (Sydney Water) 
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• Indoor Air Quality Commissioning Plan as Developed for this Project 

Subcontractors shall refer to the Mechanical Specification for further requirements 
for Commissioning. 

Note that the commissioning requirements listed above are required in fulfilment 
of the Green Star requirements only. Additional commissioning requirements, not 
listed here may apply. 

3.3.15 Commissioning – Building Tuning (Man-3) 
All Subcontractors shall comply with the following requirements: 

• Enter a maintenance agreement that includes a commitment to a 12-month 
commissioning tuning period after handover, including minimum quarterly 
reviews and a final recommissioning after 12 months of operation.  

This will be achieved through on-site quarterly meetings involving all parties 
described below.  

• Principal’s Representative 
• Principal Contractor’s Representative 
• Independent Commissioning Agent  
• Architect and/or Consultant 
• Mechanical and Controls Subcontractors 
• Equipment Supplier  

During the tuning period, the commissioning process will include: 

• Review of BMCS-generated trends.  
• Monitoring the efficiency of the BMCS, Trigeneration, mechanical, electrical, 

lighting, domestic hot water, and IT systems during all seasonal variations for 
the occupied building.  

• Tuning the BMCS, Trigeneration, mechanical, electrical, lighting, domestic 
hot water and IT systems to optimise control and time schedules to suit 
occupants’ needs.  

• On-going training of existing personnel and training of new personnel.  
• Monitor complaints received from occupants/tenants and determine whether 

the problem lies in the discrepancy between the predicted performance 
measured against actual performance or whether the complaint indicates a 
need to re-evaluate the design intent.  

• Documentation of the following:  
1. Maintenance records. 
2. Log of complaints, problems and corrective actions. Copies to be sent to 

the Mechanical Subcontractor and system designer, as well as the 
Mechanical and ESD Consultants. 

3. Log of system performance at different load periods.  
4. Modifications made based on tenant needs.  
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The Subcontractor shall agree to a scope of that will involve as a minimum the 
following roles and responsibilities during the building tuning period and as 
agreed between parties: 

(Principal’s Representative)  

• Assign maintenance personnel and schedule participation in the building 
tuning commissioning events. 

• Provide access to the building and any utilities required for the events.  

(Independent Commissioning Agent) 

• Review BMCS generated trends, alarming and operator logs.  
• Set quarterly energy targets based on monthly NABERS energy target profile 

set by the Independent Commissioning Agent and measure actual performance 
to ensure implementation of selected measures. 

• Determine non-performance issues and direct rectification of the issues. 
• Ongoing training of existing personnel and training of new personnel. 
• Create a commissioning plan and direct the commissioning process that covers 

an air distribution system, boilers, automatic controls, lighting, refrigeration, 
domestic hot water, water distribution, system. 

• Introduce standards and strategies early in the 12-month commissioning 
building tuning period. 

• Coordinate with the Principal’s Representative, Architect, Consultants, 
Principal Contractor, and relevant Subcontractors throughout the 12-month 
commissioning building tuning period. 

•  Observe all testing and review and approve contractor test results. 
• Prepare a final commissioning report including recommendations to the 

Principal’s Representative regarding the performance of commissioned 
building systems. 

(Subcontractor)  

• Include the cost for 12-month building tuning in the contract price.  
• Ensure participation of major equipment manufacturers in building tuning 

commissioning events.  
• Assist the Independent Commissioning Agent in verification and performance 

tests.  
• Revise and re-submit the commissioning report to the ESD Consultant and 

Independent Commissioning Agent for review and acceptance.  

(Principal Contractor)  

• Ensure the 12-month building tuning requirements are included in the 
mechanical, electrical and control Subcontractor’s contracts.  

• Remedy deficiencies identified in verification and functional tests.  

(Equipment Supplier) 

• Include the cost for 12-month building tuning in the contract price. 
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• Demonstrate the performance of equipment as required. 

The Subcontractor shall submit the following documents no later than two (2) 
weeks after signing of contract. 

• Copies of the building tuning contract (prices may be deleted) showing the 
scope and timeframe of the building tuning process, demonstrating the above 
criteria and signed by all Subcontractors. 

3.3.16 Commissioning – Commissioning Agent (Man-4) 
The Principal Contractor and all Subcontractors shall comply with the following 
requirements: 

• The Principal Contractor and Subcontractors shall liaise with the Independent 
Commissioning Agent (ICA). 

The commissioning agent must report directly to the Principal’s representatives 
and is the person, company or agency that will plan and carry out the overall 
commissioning process. The primary goal of the commissioning agent is to 
independently identify system deficiencies as early in the project as possible and 
track their status until they are corrected. 

NOTE: The Independent Commissioning Agent (ICA) is engaged by the 
Principal’s representatives. 

The Principal Contractor shall submit the following documents as indicated 
below: 

 2 weeks after signing of contract: 

• Obtain a copy of commissioning agent CV provided to the Principal in 
preparation for Green Star submission. 

3 weeks prior the commissioning process is initiated: 

• Evidence of the independent agent's involvement during the commissioning 
process EITHER through the demonstration of the agent's involvement in 
meetings through the provision of copies of meeting minutes and attendees 
OR through a list of correspondence and reporting provided by the 
Independent Commissioning Agent (ICA) to the design team. The assessor 
may also ask for copies of this correspondence to be provided. 

2 weeks after commissioning has been completed in building: 

• Commissioning agent report with information on the major findings and 
recommendations on the commissioning process summarised into one section. 

The nominated commissioning agent shall comply with the following 
requirements:  

• Review the basis of design and the design intent as well as preliminary 
working drawings and ensure design and documentation is commissionable. 
Ensure control strategies are well understood and have useful information. 

• Create a commissioning plan and direct the commissioning process that covers 
air distribution systems, boilers, automatic controls, lighting refrigeration 
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systems and water distribution systems in accordance with CIBSE 
Commissioning Codes (ASHRAE Guideline 1 may be employed for 
mechanical services only, all other services are to be in accordance with the 
CIBSE Commissioning Codes). 

• Set target requirements in the contract documents to ensure implementation of 
selected measures 

• Coordinate with the Principal, design team, Principal Contractor and 
Subcontractors throughout the commissioning, testing, and a 12-month tuning 
process.  

• Observe all testing, review and approve Subcontractor test results. Witness off 
site testing of equipment during construction phase. Witness equipment testing 
and integrated functional testing prior to practical completion. 

• Review and document performance of systems during the first 12 months of 
operation. Provide feedback and assist fine tuning of systems. The tuning will 
be as a minimum quarterly reviews and a final recommissioning after 12 
months of operation. 

• Provide meeting minutes and attendees of commissioning process or list of 
correspondence and reporting provided by the Independent Commissioning 
Agent (ICA) to the design team. 

• Ensure proper operation and maintenance (O&M) documentation for the 
building owner. Ensure operator training is adequate. Operator can be trained 
by a Subcontractor if applicable. 

• Prepare a final commissioning report including alarm log, trend log data and 
graphs for all meters and sensing devices, recommendations to the Principal 
regarding the performance of commissioned building systems. 

• Submit a report of building performance to the ESD consultant, including 
alarm log, trend log data and graphs for all meters and sensing devices. 

• If any plant is operating in manual control i.e. out of automatic, investigate the 
reason why and include in the report to the ESD consultant. 

3.3.17 Building Users Guide (Man-5)  
The Principal Contractor shall comply with the following requirements: 

• Provide a simple Building User’s Guide, which includes information relevant 
to the building users, occupants and tenants’ representatives. 

NOTE: The building User Guide is to be produced by Arup as part of design 
documentation and is available on request. 

All Subcontractors shall comply with the following requirements: 

• Provide information and documentation as required by the Principal 
Contractor in producing a Building Users Guide. 

The Principal Contractor shall submit the following documents no later than 
practical completion of works 
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• Confirmation that the building user’s guide has been issued to the owner 
through the provision of the official transmittal or through a letter from the 
owner confirming receipt of the document. 

• Provide a copy of the guide to the GBCA 

3.3.18 Environmental Management (Man-6) 
The Principal Contractor will provide and implement a comprehensive 
Environmental Management Plan (EMP) for the works in accordance with Section 
4 of the NSW Environmental Management System Guidelines (1998). 

The Principal Contractor shall submit the following documents prior to 
commencement on site: 
• An Environmental Management System (EMS) and an Environmental 

Management Plan (EMP).  

The Principal Contractor shall submit the following documents no later than 2 
weeks after practical completion of works: 

• A copy of the EMP clearly demonstrating compliance with the requirements 
of Section 4 of the NSW Environmental Management System guidelines 
(1998). 

• Copies of all reporting created through the use of the Environmental 
Management Plan (EMP) as evidence that the EMP was successfully 
implemented in accordance with Section 4 of the NSW Environmental 
Management System guidelines (1998). 

• A copy of the ISO 14001 certification, its applicability and its restrictions. 
• Statements with the EMS or Project EMP showing that any Sub Contractors 

relevant to the project will adhere to the ISO 14001 requirements. 

All Subcontractors shall comply with the following requirements: 

• Subcontractors will adhere to the Principal Contractors ISO 14001 
requirements. 

Refer to Appendix A of the ESD Specification for the requirements of the EMP 
and EMS. 

3.3.19 Waste Management (Man-7) 
All Subcontractors shall comply with the following requirements: 

• Provide and implement a comprehensive Waste Management Plan. 
• Reuse and/or recycle at least 80% of all waste by weight (including concrete 

and steel). 

As a minimum, this will include: 

• Reuse and/or recycle at least 90% of waste concrete by weight. 
• Reuse and/or recycle at least 90% of waste metal by weight. 
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The collection of waste for recycling should come from all construction, 
demolition and land clearing activities.  

The Subcontractor shall provide the following documentation prior to 
commencement on site (All details must be forwarded to the Principal Contractor 
and ESD Consultant for review and approval): 

• A catalogue listing the materials in the building, estimating the weights of 
materials to be removed and stating the proposed recycling facilities to be 
used, the proportion of waste to be reused or recycled by each recycling 
facility, and the total proportion of waste to be reused or recycled and advising 
on the percentage of each type of material to be recycled. This should be 
provided in spreadsheet format. The proposed methodology for the demolition 
must also be provided. 

• Waste measurement methodology adopted. 
• A list of appropriate recycling companies that will be employed for recycling, 

the costs for collection, and the timing of collection service. Any substitution 
of recycling companies at a later stage will require sign-off by the Principal 
Contractor and ESD Consultant. Substitution requests will need to include 
methodology documentation for the recycler in order to qualify for approval.  

• Estimates of achievable rates of recycling by weight by recycling companies 
that will be employed. 

• A copy of waste management plan used for this site.  

The Subcontractor shall commit to and address in the waste management plan the 
following issues: 

• Produce a methodology statement of the waste management process indicating 
the entire process from separation of waste to quantifying and recycling. The 
method should include recycling targets for each type of waste material. 

• Establishment of an on-site waste management area for sorting and 
segregating waste. 

• Provision for colour-coded and clearly marked waste skips or bins at the waste 
storage area for each of the following materials: 

 Cardboard 

 Timber 

 Metal 

 Soft Plastic 

 Polystyrene 

 Insulation 

 Concrete 

 Glass 

 Bricks 

The Principal Contractor and Subcontractors shall commit to and address the 
following issues in the waste management plan: 
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• At a minimum, all demolition and construction waste is to be separated into 
the previously delineated categories and be dealt with according to the process 
outlined in this section (some of the materials may be in combined skips, 
provided that evidence is given to demonstrate that the waste Subcontractor 
will separate these materials off-site). 

• All waste is to be collected by appropriate recycling facilities 
• All waste removed must be documented. Keep records to demonstrate actual 

percentage of waste recycled, including weight and volume of all wastes 
leaving the site and the destination and/or name of recycler/waste hauler. All 
receipts recording weights of material recycled are to be collected and 
submitted. If there is no receipt produced stating the weight of material 
recycled, the recycling facility will need to provide a letter indicating typical 
weights and percentages of each material recycled. At completion of works all 
receipts and associated data will be issued in a spreadsheet and summary 
document by the Subcontractor for review by the Principal Contractor and 
ESD Consultant and for submission to the GBCA. 

• The Subcontractor shall issue waste reports to the Principal Contractor and 
ESD Consultant at quarterly intervals showing percentage of waste recycled or 
reused by weight. 

• Ensure participation in waste minimisation training for all Subcontractors. 
• Publish a waste minimisation plan for all Subcontractors to reduce on-site 

waste to landfill. 

NOTE: 

Asbestos or other hazardous materials that legally must be withheld from the 
general construction waste do not have to be included in the calculation for the 
total waste by mass. 

The Principal Contractor and Subcontractor shall submit the following documents 
no later than practical completion of works: 

• A copy of the waste disposal report that details the quantity (by weight) of 
waste generated by the refurbishment works and the fraction of waste re-used 
or recycled (by weight). 

• Information that confirms that the waste re-use/recycling target was achieved 
for the site. 

• Obtain certification from all Subcontractors confirming that the waste 
reuse/recycling target was achieved for this site upon completion of works. 

Liabilities: 

• The Principal Contractor and Subcontractor must ensure all care is taken 
during removal of items in order to ensure no surrounding materials are 
damaged. 

• If under any circumstances any material becomes contaminated so as to deem 
it unfit for recycling due to the practice of the Principal Contractor or 
Subcontractor, the Principal Contractor or Subcontractor will be liable for the 
cost of landfill for this material plus an additional penalty to be outlined in the 
contract documents. 
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• The Principal Contractor and Subcontractors must provide notification of any 
asbestos or hazardous waste that is uncovered during the strip out works. A 
time frame for the removal of this waste should also be provided. See 
hazardous waste audit regarding air monitoring and clearance certificates. 

• Any recycling Subcontractor used for recycling on this project must provide a 
facility/service license or similar certification within two weeks of tender and 
prior to proceeding with any site works. 

• All certification, documents, reports, and records that relate to the mass, 
volume, relative amount, and type of recycled material must be collected 
during the works and submitted with claims for stage payments. 

• The Principal Contractor and Subcontractors will be liable for any material 
that is unjustifiably ‘dumped’ or not dealt with as per the recycling schedule 
outlined in this report. 

• Any penalties received from recyclers for the contamination of recycling bins 
or skips will be the responsibility of the Principal Contractor and 
Subcontractors. This charge will attract a penalty to be outlined in the contract 
documents. 

3.3.20 Ventilation Rates (IEQ-1)  
The mechanical Subcontractor shall comply with the following requirements: 

• Ensure that a minimum of 18.75 l/s/per person of outside air rate is provided, 
which is 150% improvement on AS 1668.2-1991. 

The Subcontractor shall submit the following documents on award of mechanical 
subcontract and prior to commencing mechanical installation: 

• Commissioning plan showing minimum fresh air rates served by each AHU 

The Subcontractor shall submit the following documents no before practical 
completion of works: 

• As built drawings indicating the NLA served by each AHU. 
• Table showing design fresh air rates for each space demonstrating compliance 

with credit. 
• Commissioning report showing minimum fresh air rates served by each AHU. 
• Summary table showing that for each space served by an AHU, the 

requirements of the credit for the points claimed are met. Note that 
improvements must be measured against AS1668.2 (1991). 

3.3.21 Air Change Effectiveness (IEQ-2)  
The mechanical Subcontractor shall comply with the following requirements: 

• The ventilation systems are designed to achieve an Air Change Effectiveness 
(ACE) of >0.95 when measured in accordance with ASHRAE F25-1997 for at 
least 90% of the NLA. The ACE is to be measured in the breathing zone 
(normally 1m from the finished floor level).  
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• Demonstrate a distribution and laminar flow pattern for at least 90% of each 
space in the direction of air flow for not less than 95% of hours of predicted 
natural ventilation operation. 

The Subcontractor shall submit the following documents before practical 
completion of works: 

• A summary report summarising the CFD analysis and modelling results 
clearly demonstrating that the as-built design provides and Air Change 
Effectiveness of >.95 calculated in accordance with the ASHRAE F25-1997 
for 90% of the NLA with minimum turndown rates. 

• Copies of as built drawings for all typical areas, in addition to relevant 
excerpts from the commissioning report demonstrating modelling is valid for 
the as-built design. 

The Subcontractor shall have access to the Green Star Office Design submission 
to reference work that has already been completed for this credit. 

3.3.22 Carbon Dioxide Monitoring and Control (IEQ-3)   
The mechanical Subcontractor shall comply with the following requirements: 

• Ensure that a CO2 monitoring system with a minimum of one CO2 sensor per 
each return air duct on every floor (i.e. two RA ducts per floor equates to two 
CO2 sensors per floor) is provided in order to facilitate the continuous 
monitoring and adjustment of outside air ventilation rates to at least 95% of 
the NLA. 

The Subcontractor shall submit the following draft documents no later than 6 
weeks prior to commencement of mechanical works on site: 

• A draft list of BMCS as built point schedules showing the connection between 
the CO2 sensors and the BMCS. 

• A draft extract from the O&M manual for the building showing how the 
ongoing operation of the CO2 sensors will be maintained. 

The Subcontractor shall submit the following document prior to practical 
completion: 

• As part of mechanical control and commissioning plan, provide a brief 
description of the system and its method of operation, referring to the 
following attached documentation.  

• As built drawings showing the locations of all CO2 sensors and the areas 
served by those sensors. 

• A list of BMCS as built point schedules showing the connection between the 
CO2 sensors and the BMCS. 

• An extract from the O&M manual for the building showing how the ongoing 
operation of the CO2 sensors will be maintained. 

3.3.23 Mould Prevention (IEQ-15)  
The mechanical Subcontractor shall comply with the following requirements: 
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• The mechanical ventilation system is designed to actively control humidity to 
be no more than 60% relative humidity in the space and no more than 80% 
relative humidity in the supply duct work.  

The Subcontractor shall submit the following documents no later than two (2) 
weeks prior to mechanical installation: 

• HVAC Controls operations statement clearly stating how humidity control 
will be achieved and how humidity sensors will be commissioned, calibrated 
and tested. 

The Subcontractor shall submit the following documents prior to practical 
completion: 

• As installed drawings and BMCS points schedules showing humidity sensors 
installed in the ductwork.  

• Clearly marked extracts from the commissioning report showing the humidity 
levels in the ducts and in the office space for heating and cooling modes of 
operation. 

The Subcontractor shall have access to the Green Star Office Design submission 
to reference work that has already been completed for this credit. 

3.3.24 Energy (Ene-1, Ene-2)   
All Subcontractors shall comply with the following requirements: 

The base building As Built design achieves a minimum predicted rating of “5 Star 
+ 60% CO2 reduction” using the National Australian Built Environment Rating 
System (NABERS) scheme simulation protocol. 

Energy calculations have been provided for the Green Star Office Design 
submission, so the Subcontractor need only to demonstrate that the design and 
materials have not been significantly altered from those used for the original 
calculations. Alterations to the original design should be documented and it is the 
Subcontractors responsibility to demonstrate that any changes do not impact upon 
the building energy use.  

The Subcontractor will receive a letter from the ESD Consultant indicating the 
thermal calculations produced for the Office Design submission, provided that the 
Office Design specifications are still relevant. 

If there have been significant changes, the As Built design should be remodelled 
and analysed for thermal comfort. The Subcontractor is responsible for covering 
modelling costs arising from design changes. 

The Subcontractor shall submit the following documents no later than two (2) 
weeks after commissioning has been completed in building. 

• Extracts from the commissioning report demonstrating that the building 
operates in the configuration described in the energy modelling report. 

The Subcontractor shall submit the following documents prior to practical 
completion; 
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• Exemptions report of all design variations between design documentation and 
as- built design for mechanical, electrical and façade design.  

• Copies of as built drawings and performance schedules demonstrating that the 
mechanical, electrical and facade details and materials are the same as 
described in the energy modelling report.  This document shall clearly 
highlight part load efficiency (at 20, 40, 60, 80, 100% load at 4 different 
condenser water temperatures and chilled water temperatures) for the selected 
chillers (including absorption chillers) and part load efficiencies (at 20, 40, 60, 
80, 100% load) for all other plant items, including but not limited to: 
• Chiller plant 
• Boilers 
• Fans 
• Pumps 
• Trigeneration equipment 
• Blackwater equipment 

The document will also specify façade glazing performance and the installed 
capacity of any PV system including calculations for annual hourly electrical 
output from the PV. 

The Subcontractor, as a result of design alterations, may be requested to provide 
an energy report by the Principal Contractor. The Subcontractor shall submit the 
following documents no later than two (2) weeks after completion of Façade and 
Mechanical Construction Drawings: 

• Energy modelling report for the as built office building which describes the 
energy modelling process as per the NABERS “Validation Protocol for the use 
of Computer Simulations to Estimate Building Energy Performance” (Version 
2005-01). 

3.3.25 Electrical Sub-metering (Ene-3)  
The electrical and BMCS Subcontractor shall comply with following 
requirements: 

• Sub metering shall be provided for substantive energy uses within the building 
(greater than 100kVa). Computer rooms and catering facilities must also be 
sub-metered if present. 

The Subcontractor shall submit the following documents prior to practical 
completion. 

• As-installed schematics with location of all sub meters clearly marked and 
showing maximum load for each meter 

• As-installed drawings to be submitted clearly showing the location of all 
energy sub meters in the building confirming whether meters are read directly 
or via a Building Management System (BMCS) and demonstrate that for 
meters read via a BMCS that these meters are connected appropriately. This 
should include as minimum separate metering for: 
• Chillers 
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• Air Handling Fans 
• Lifts 
• Common area light and power 
• Kitchen 
• Domestic Hot Water Boilers (if electric) 
• External lighting 
• Any additional item which carries an energy use greater than 100 kVA 

3.3.26 Tenancy Sub-metering (Ene-4)  
The electrical and BMCS Subcontractors shall comply with following 
requirements: 

• Sub metering shall be provided for each floor and tenancy 

The Subcontractor shall submit the following documents 2 weeks prior to 
commencement of electrical works on site 

• Summary sheet showing the breakdown of separately tenanted spaces in the 
building, where those tenancies are and how big they are 

• The BMCS points schedule showing inputs from meters must also be provided 
if the meters are read via the BMCS 

The Subcontractor shall submit the following document no later than 2 weeks 
after completion of Electrical installation: 
As-installed schematics with the location of all sub meters clearly marked. 

3.3.27 Peak Energy Demand Reduction (Ene-7)   
The Subcontractors shall comply with following requirements: 

• Energy demand reduction systems are installed to reduce peak demand on 
electricity infrastructure by 25%; 

• The reduction shall be measured against base building peak energy demand 
calculated without the benefit of the installed reduction systems which may be 
achieved by on-site generation or by thermal/energy storage systems, but not 
by load lopping using the Building Management System (BMCS). 

The Subcontractors shall submit the following documents no later than six (6) 
months following practical completion: 

• A report that details the operation and capacity of the tri-generation and 
photovoltaic systems. The report should refer to the as built drawings and 
commissioning reports to clearly demonstrate that energy demand has been 
reduced by 25%. 

• As built drawings of the tri-generation and photovoltaic systems. 
• Extracts from the commissioning report that would confirm the correct 

operation of the tri-generation and photovoltaic systems. 
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3.3.28 Water Meter (Wat-2)  
The Subcontractor shall comply with the following requirements: 

• Water sub-meters shall be installed on all major water uses in the building 
including as a minimum cooling towers, irrigation & wash-down, recycled 
water and/or rainwater systems (where installed) and hot water services 

• Sub-water meters shall be linked to a Building Management System (BMCS) 
to provide a leak detection system. 

The Subcontractor shall submit the following documents prior to practical 
completion. 

• A list of all major water uses in the building referenced to As Built drawings 
or As Built schematics clearly showing the locations of all water meters and 
the associated water use 

• The as-installed point schedule for the BMCS showing that all water meters 
are correctly installed and extracts from the commissioning report showing 
that the meters function correctly.  

3.3.29 Refrigerant Leak Detection (Emi-3) 
The Subcontractor shall comply with following requirements: 

• Demonstrate that systems containing refrigerants are contained in a 
moderately air-tight enclosure and where a refrigerant leak detection system is 
specified/installed covering high-risk parts of the plant (evaporator or 
condenser coils can be omitted)   

The Subcontractor shall submit the following draft documents no later than 6 
weeks prior to commencement of Mechanical works on site: 

• A draft list of BMCS as built point schedules showing the connection between 
the refrigerant leak detection sensors and the BMCS 

• A draft extract from the O&M manual for the building showing how the 
ongoing operation of the refrigerant leak detection sensors will be maintained. 

The Subcontractor shall submit the following document prior to practical 
completion. 

• Short document describing the type of system installed and how it works with 
reference to: 

• Attached as-installed drawings showing how the system has been built; 
• Attached extracts from the commissioning report demonstrating that the 

system operates correctly; 
• Attached extracts from the O&M manual explaining the correct operation of 

the leak detection system.  

3.3.30 Refrigerant Recovery (Emi-4) 
The Subcontractor shall comply with following requirements: 
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• That either provision of automatic refrigerant pump-down is made to the heat 
exchanger or dedicated storage tanks with isolation valves. 

The Subcontractor shall submit the following documentation no later than 2 
weeks after completion of Commissioning 

• Short document describing the type of system installed and how it works with 
references to: 
• Attached as-installed drawings showing how the system has been built. 
• Attached extracts from the commissioning report demonstrating that the 

system operates correctly 
• Attached extracts from the O&M manual explaining the correct operation 

of the leak detection system. 

3.3.31 Labelling 
The BMCS Subcontractor shall supply and fix engraved Formica laminate labels 
for all items of controls equipment. 

Labels shall be fitted to a flat surface next to the controls device using self tapping 
screws or an epoxy based resin.  Where no flat surfaces are available e.g. on 
valves, the labels shall be hung from brass chains.  Control items in occupied 
areas other than plantrooms shall be marked with their tag reference on concealed 
surfaces i.e. on the inside of a room temperature sensor cover. 

3.3.32 Consumables 
The BMCS Subcontractor shall provide printer paper up to Practical Completion 
at which point the Client shall be issued with one box of spare paper per printer as 
part of the handover procedure. 

The BMCS Subcontractor shall provide ink cassettes up to Practical Completion 
at which point the Client shall be issued with two ink cassettes (colour and black) 
per printer as part of the handover procedure. 

The BMCS Subcontractor shall provide all the necessary disposable batteries for 
all equipment supplied under the Contract e.g. wireless sensors, until Practical 
Completion at which point the Client shall be issued with a complete set of 
replacement batteries as part of the handover procedure.  This excludes equipment 
containing rechargeable batteries. 

3.3.33 Demonstration 
The BMCS shall fully demonstrate to the principle, principle’s representative and 
the Independent Commissioning Agent that the BMCS system operates to the 
requirements. 

The BMCS Subcontractor shall, prior to loading software into controllers on site, 
demonstrate all software and head end graphics at works, by simulation of plant 
operating conditions using switches, potentiometers, volt meters and lamps etc.  
The BMCS Subcontractor shall give the Construction Manager seven working 
days notice of software test dates.  The Construction Manager may decline to test 
software off-site. 
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Demonstrate in detail and prove all aspects of BMCS high level interfacing, 
control, monitoring and alarm generation required from building subsystems 
including UPS units, Generators, Main Switchboards, Variable Speed Drives, Sun 
Blinds, Lifts and Fire Indicating Panel. This testing shall be carried out at both off 
site testing facilities and on site. 

Demonstrate in detail and prove all aspects of BMCS low level (hard wired) 
interfacing, control, monitoring and alarm generation required from building 
subsystems including UPS units, Generators, Main Switchboards, Variable Speed 
Drives, Lifts, Sun Blinds and Fire Indicating Panel. This testing shall be carried 
out at both off site testing facilities and on site. 

On site the graphics shall be utilised as a means to carry out point to point 
checking in a single operation from field terminal device through controller to 
operator's station prior to demonstrating the system functionality. 

The BMCS Subcontractor shall then demonstrate that the installed and 
commissioned BMCS system functions and operates in full accordance with the 
requirements and the testing and commissioning procedures described elsewhere 
in the Contract Documents 

Before any demonstration, the BMCS Subcontractor shall issue a signed 
document stating that the system has been fully tested and commissioned and 
complies fully with the requirements. 

The following shall be demonstrated as a minimum: 

• Each and every point on the system including calibration checks and the 
stroking of actuators; 

• All dynamic graphics comply with the Specification; 
• All system programs comply with the Specification. 

The BMCS shall make available a minimum of three hand held radio transmitters 
(complete with chargers, etc.) to be used during the demonstration period. 

Calibration of all devices will be demonstrated using only a currently NATA 
certified instrument.  It will be the responsibility of the BMCS Subcontractor to 
ensure all instruments and their calibration certification are available for 
inspection prior to the demonstration.  These shall remain the property of the 
BMCS Subcontractor. 

Acceptance of the system does not absolve the BMCS Subcontractor from his 
responsibility, to provide a fully operational system, should any defects appear 
during the warranty period, not withstanding that a fault was not apparent at the 
time of commissioning. 

3.3.34 Documentation 
The BMCS Subcontractor shall collate, prepare, submit, alter and subsequently re-
submit controls O&M documentation and drawings in accordance with the 
Contract Documents as described under 'Project Documentation'. 

As some items described in 'Project Documentation' cannot be completed until the 
project is partially or fully completed the documentation shall be formally 
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submitted at 3 stages in the project.  These stages, their timing and their contents 
are described as follows: 

• Stage 1 (Preliminary) - This documentation shall consist of a file which 
contains dividers for all sections; 

• Any sections of the document not submitted shall be marked as such with the 
date by which that section will be supplied; 

• This stage of the documentation shall contain sections i, ii, iii, iv, viii and ix as 
described in 'Project Documentation' and shall be submitted within 3 months 
of the commencement of the contract.   

• Stage 2 (Construction) - This shall be as per the stage 1 document set, except 
it shall include the latest revisions of the sections for stage 1 plus sections v 
and vi.  Proposed operator graphic displays shall be submitted with this 
document issue.  This documentation stage must gain approval from the 
design team before programming shall commence; 

• Stage 3 (As-installed) - This document set shall contain the latest revisions of 
all sections.  It shall be submitted in an A4 size vinyl hard back folder with no 
less than three spine fixing clips.  This bound document shall open flat, be 
appropriately labelled and shall be submitted at the completion of the 
commissioning period.  Note that Practical Completion will not be awarded 
until all three copies of the three volumes of documentation have been 
submitted and accepted. 

A soft copy of the entire O&M manual shall be supplied. 

In addition to the above documentation a disc shall be supplied complete with all 
DDC programs, configuration details and graphics, stored upon it.  All 
documentation submission stages shall be done in accordance with the building 
schedule. 

The BMCS Subcontractor shall provide any significant residual risk information 
to the Construction Manager for compiling the Health and Safety File at least two 
weeks prior to Practical Completion. 

3.3.34.1 Document Management 
Document are to be issued via EDC using drawing numbers conforming to those 
set out in Mirvac’s EC manual. Document will be produced at the following sizes: 

• Reports A4; 
• Drawings full size, A3 and A4. 

The principal requires all project related correspondence and documents to be 
exchanged via EDC (Electronic Document Control).  

All sub-contractors will be given access to EDC through an internet web page. 
Each user will be issued with a logon username and password. All sub-contractors 
will receive user manuals and a guide for changing Internet Explorer settings as 
part of the EDC setup process. The principal will supply additional support for 
training and setup upon request. 

Sub-contractors must use the appropriate software systems required to complete 
its works. The following software is required for using the EDC program: 
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• Browser Software - Microsoft Internet Explorer 6.0 or later 
• Registered documents viewer: Adobe Acrobat 6 

3.3.35 Works In Association with Other Contractors and 
Subcontractors  

Other Subcontractor and Subcontractors' works will be associated with and related 
to the BMCS Subcontractor's work. 

The BMCS Subcontractor shall: 

• Before commencement of installation drawings, acquaint themself with the 
spatial, setting out and installation requirements of other Subcontractors and 
Subcontractors works described in the Contract Documents; 

• Make themself fully aware of the interfaces between the requirements of their 
works and the works of others. 

The BMCS Subcontractor's work related to the work of others shall include but 
not be limited to the following:  

Liaison necessary to ensure that all interfaces are compatible and attendance of 
off-site interface testing as required. 

Mechanical 

Liaison necessary to agree suitable locations for all sensors, valves, actuators etc. 
Provide mechanical installation drawings for submission showing agreed 
locations of sensing devices, valve and damper actuators etc. complete with their 
tag references.  ACAD files of, the flow rate, pressure drop, flow coefficient (Kv), 
coil pressure drop, authority, maximum differential mechanical installation 
drawings to be provided by the Mechanical Subcontractor. 

Liaison necessary, for the purpose of obtaining information for the completion of 
a control valve schedule, detailing for each valve pressure, actuator type and 
system pressure. 

The submission of the completed control valve schedule for information/comment 
prior to ordering any equipment. 

The supply free issue to site of all valve bodies, flow measurement devices, sensor 
pockets, hydraulic tube connections, brackets, clamping bushes, couplings, lock-
nuts, gaskets, orifice plates/carrier rings and any special fittings for fitting to 
pipework. 

Liaison necessary, for the purpose of obtaining suitable differential pressure 
measuring signal values across orifice plates and static pressure values for the 
selection of differential pressure switches in flow proving applications. 

The supply free issue to site of all float switches, level controllers and contents 
transmitters for fitting into storage tanks when required for BMCS monitoring. 

The supply free issue to site of all duct mounting air flow measurement sensor 
arrays, flanges, brackets, clamping bushes, couplings, lock-nuts, gaskets and any 
special fittings for fitting to air handling units and air ducts. 
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Liaison necessary to ensure all required BMCS signals from plant are provided 
and are compatible with the BMCS. 

Obtaining certified electrical information/wiring diagrams of equipment interfaced 
with the BMCS system enabling the production of wiring diagrams in accordance 
with an agreed programme. 

Attendance at site to suit the Contract Programme, for the purpose of positioning 
control valves and damper actuators during water and air system 
balancing/commissioning. 

Liaison necessary to determine values required for schedules to be written into the 
BMCS software e.g. minimum fresh air reset.  

Liaison necessary to ensure all interfaces to the BMCS (high and low level) are 
provided and are compatible with the BMCS. 

Electrical 

Liaison necessary to ensure that suitable essential power supplies are provided to 
all field control panels at the required locations. 

Provide BMCS monitoring points including meters and all wiring work 

Liaison necessary to ensure all interfaces to the BMCS (high and low level) are 
provided and are compatible with the BMCS. 

Security 

Liaison necessary to ensure all interfaces to the BMCS (high and low level) are 
provided and are compatible with the BMCS. 

Hydraulic 

Provide wiring of water and gas meters via BMCS 

Liaison necessary to ensure all interfaces to the BMCS (high and low level) are 
provided and are compatible with the BMCS. 

Tri-generation 

Liaison necessary to ensure all interfaces to the BMCS (high and low level) are 
provided and are compatible with the BMCS. 

Black Water 

Liaison necessary to ensure all interfaces to the BMCS (high and low level) are 
provided and are compatible with the BMCS. 

Vertical Transportation 

Liaison necessary to ensure that all interfaces are compatible and attendance of 
off-site interface testing as required. 

Fire Detection and Alarm 

Liaison necessary to ensure that all building fire detected and fireman's override 
switch signals required for BMCS Control/monitoring are provided in the correct 
locations.  The fire signals shall be in the form of volt free contacts. 
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For each subcontractor that has a system or equipment connected to the converged 
network: 

Converged Network Option 

Liaison necessary to understand the interface technical requirements and locations 
for connection to the converged network and create an interface requirements 
document. 

Provide network addresses for the subcontractor to use on the converged network. 

Liaison necessary to understand each subcontractors reliance on the converged 
network for commissioning and coordinate programs. 

3.3.36 Operator Training 
The BMCS Subcontractor shall provide training for the Employer and his 
nominated representative(s) starting at the end of the Contract Period not later 
than two weeks after Practical Completion.  This shall comprise ten days onsite 
training for four people and two days off-site for two people. 

Five days further training shall be provided within the defect liability period at a 
time requested by the client with a minimum of three weeks notice. 

3.3.37 Warranty & Maintenance 
The BMCS Subcontractor shall warrant and maintain the entire installation 
(including all BMCS hardware and software, valves, etc.) for 12 months following 
the issuing of the certificate of Practical Completion. 

The BMCS Subcontractor shall attend any call by the end of the next working day 
as part of the warranty requirements. 

Maintenance shall include regular visits to site during the warranty period.  As a 
minimum requirement the BMCS Subcontractor shall visit the site for two full day 
(16 hours) per month, to conduct maintenance and fine tuning of the BMCS.  Note 
that the rectification of defects is not to be included in this 16 hour period. 

During these visits the operation of the system shall be checked and any 
maintenance required shall be performed. 

Fine tuning of the system shall be carried out. 

Following each site visit a report detailing maintenance carried out, fine tuning 
adjustment made and problems encountered shall be submitted. 

3.4 Associated Works 

3.4.1 Mechanical Subcontractor  
The Mechanical Subcontractor will: 

• Liaise with the BMCS Subcontractor to agree suitable locations for sensors, 
valves, actuators, flow measuring devices, etc; 
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• Provide the BMCS Subcontractor with ACAD files of the mechanical 
installation drawings; 

• Provide the BMCS Subcontractor with information for the purpose of sizing 
control valves including medium, system static pressure, pump head, flow 
rates, coil pressure drops, and any other relevant data; 

• Where orifice plates are installed in pipework for flow proving, provide the 
BMCS Subcontractor with information for the purpose of selecting differential 
pressure switches including medium, system static pressure and the measuring 
signal differential pressure value at the maximum design flow rate; 

• Fit all valve bodies, pockets, hydraulic tube connections, duct mounting 
flanges, brackets, clamping bushes, couplings, lock-nuts, gaskets, orifice 
plates/carrier rings and any special fittings for pipework and air handling units 
supplied by the BMCS Subcontractor; 

• Fit all flow measuring devices into pipework/ductwork in accordance with the 
manufacturer's installation instructions provided by the BMCS; 

• Supply and fit binder type test points adjacent to all pipework thermostats, 
temperature sensors and each port of the two-port and three-port control 
valves; isolating valves and binder type test points either side of differential 
pressure switches across pump sets; access panels where control and sensing 
devices are not withdrawable from ductwork; welded bosses or screwed tees 
for water flow switches, with an oversize branch connection bushed down; 

• Provide independent means of validating the calibration of all flow 
measurement devices e.g. orifice plates and binder type test points in 
pipework, test holes in ductwork for a pitot traverse; 

• Fit all storage tank float switches, level controllers and contents transmitters in 
accordance with the manufacturer's installation instructions provided by the 
BMCS Subcontractor.  Provide and fit any stool pieces, isolation valves etc. 
required for calibration purposes; 

• Mount and fit universal joints, actuator cranks and damper actuators, supplied 
by the BMCS Subcontractor, and supply, fit and connect linkages between 
actuators and dampers.  Mount and fix all dampers and their frames into 
prescribed openings; 

• Liaise with the BMCS Subcontractor to ensure all BMCS/control interface 
requirements/signals associated with mechanical plant are provided and are 
compatible; 

• Provide the BMCS Subcontractor with electrical information/wiring diagrams 
for mechanical plant that is controlled from or monitored by the BMCS 
system; 

• Commission complete air conditioning and ventilation system in conjunction 
with the BMCS Subcontractor.  Advise BMCS Subcontractor of all set points 
determined during commissioning for fan static pressure, damper positions 
required to maintain required outside air rates at various supply fan speeds, 
chilled and hot water system pressures etc. 

• Provide attendance during commissioning of the control system; 
• Give four weeks prior written notice to the BMCS Subcontractor for site 

attendance for commencement of the supervisory service and for testing and 
commissioning; 
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• Provide and install all power wiring between mechanical distribution boards 
and plant drives and include the provision of stop locks or local switch 
disconnectors.  

• Provide and install an electrical containment system in the plantrooms, risers 
and floors and designate a section of the tray/trunking along the main routes 
for BMCS cabling.  Also include for sizing the designated tray/trunking 

3.4.2 Electrical Subcontractor  
The Electrical Subcontractor will: 

• Liase with the BMCS Subcontractor, via the principle, to ensure all BMCS 
control interface requirements/signals associated with electrical equipment are 
provided and are compatible; 

• Provide the BMCS Subcontractor with electrical information/wiring diagrams 
of electrical equipment that is to be controlled or monitored by the BMCS 
system; 

• Commission all high level interfaces in conjunction with the BMCS 
Subcontractor; 

• Provide attendance during commissioning of the BMCS system. 

3.4.3 Fire Detection Subcontractor  
The Fire Detection Subcontractor will: 

• Commission all high/low level interfaces in conjunction with the BMCS 
Subcontractor; 

• Provide attendance during commissioning of the interface to the BMCS 
system. 

3.4.4 Security Services Subcontractor  
The Security Services Subcontractor will: 

• Commission all high/low level interfaces in conjunction with the BMCS 
Subcontractor; 

• Provide attendance during commissioning of the interface to the BMCS 
system. 

3.4.5 Hydraulic Services Subcontractor  
The Hydraulic Services Subcontractor will: 

• Commission all high/low level interfaces in conjunction with the BMCS 
Subcontractor; 

• Provide attendance during commissioning of the interface to the BMCS 
system. 
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3.4.6 Tri-Generation Subcontractor  
The Tri-Generation Subcontractor will: 

• Commission all high/low level interfaces in conjunction with the BMCS 
Subcontractor; 

• Provide attendance during commissioning of the interface to the BMCS 
system. 

3.4.7 Black Water Subcontractor  
The Black Water Subcontractor will: 

• Commission all high/low level interfaces in conjunction with the BMCS 
Subcontractor; 

• Provide attendance during commissioning of the interface to the BMCS 
system. 

3.4.8 Vertical Transportation Subcontractor  
The Vertical Transportation Subcontractor will: 

• Commission all high/low level interfaces in conjunction with the BMCS 
Subcontractor; 

• Provide attendance during commissioning of the interface to the BMCS 
system. 

Subcontractors that have a system or equipment that interfaces with the converged 
network will: 

Converged Network Option 

• Provide information within their programme for when the network is required 
to be active, including the BMCS, to ensure the network is available at this 
time.  

• Inform the BMCS subcontractor the proposed location of all interface points 
required; 

• Ensure all termination points are accessible externally to each 
panel/equipment with RJ-45 outlets. Outlets shall be provided with IP56 rated 
screw connectors in plant, carpark, in external areas or in locations which may 
be affected by particle or moisture ingress; 

• Where a connection is to be made to a low-level signal, the subcontractor shall 
provide all terminals within a suitably mounted externally IP56 rated 
enclosure affixed to the associated equipment; 

• Provide a list of all required points and functional requirements to the BMCS 
Contractor for inclusion in the common head-end logging and display and also 
the required layout of the points of network connectivity; 

• Include software for each of the sub-systems which may access more detailed 
control and monitoring information; 
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• In the event that the Converged Network is unavailable during normal 
operation, ensure that the systems are capable of operation in a safe standalone 
manner or if this is not achievable, ensure that affected systems revert to a fail-
safe mode of operation; 

• Assist the BMCS subcontractor in completing the interface offsite at the 
BMCS subcontractors works; 

• Attend offsite and onsite testing and demonstrations relevant to the interface to 
the BMCS. 
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4 Design Responsibilities 

4.1 General 
This Specification describes the Works to be carried out by the BMCS 
Subcontractor.  It does not relieve the BMCS Subcontractor of his responsibility 
for the design and implementation of the works to provide a fully working BMCS 
of the highest quality. 

Where requirements more onerous than the industry standards are specified within 
this document, the conditions of this Specification shall take precedence. 

4.2 Acceptance Of Work By Others 
The BMCS Subcontractor shall: 

• Ensure that before commencing and during the carrying out of works the 
position, dimensions and suitability of any work executed or to be executed by 
others which might in any way affect the effective execution of his own works 
is correct and shall immediately report in writing if any work is out of 
position, wrongly dimensioned or in any other way unsuitable; 

• Have no claim or right of action arising from work executed or to be executed 
by others unless he has properly reported in accordance with the above 
paragraph any discrepancy in position or dimension or other unsatisfactory 
conditions. 
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5 Tender Requirements 

5.1 Tender Information 

5.1.1 Information To Be Returned With The Tender 
The BMCS tenderer shall: 

• Return the completed Pricing Schedule and Schedule of Rates with the 
Tender; 

• Include within the Tender a clause by clause statement highlighting any 
discrepancies between the Tenderer's standard system and the requirements of 
this specification.  If the Tenderer does not highlight these discrepancies then 
it shall be deemed that the Tender complies fully with the Contract 
documents; 

• Details of completed projects in Sydney of similar size and complexity. 
• CVs of key personnel proposed to undertake this project. 
• With respect to any specified differential pressure transmitter, 

electromagnetic, or ultrasonic flow measuring stations, include in the Tender 
for positioning the flow measurement device in accordance with the 
manufacturer's installation instructions; 

• With respect to any water or air flow measurement device, include in the 
Tender for the manufacturer to commission/calibrate the flow measurement 
device on site and for the provision of the manufacturer's documentary 
evidence of such testing; 

• Clearly specify within the Tender the methods by which the BMCS 
Subcontractor intends to eliminate any interference with signal and data 
transmissions; 

• State in the tender how many spare points are actually available on each 
controller or at each controller location and the expansion capability of each 
controller; 

• Provide with the Tender a communications network diagram appertaining to 
the devices included in the Tender, complete with engineering specifications 
for all the different items of intelligent equipment; 

• Provide with the Tender an example ‘Commissioning Method Statement’ 
document which details the steps that are taken to ensure that the plant is 
operating as specified in the functional description, for an AHU and chilled 
water system of similar complexity. 

• Provide with the Tender an example ‘Inspection and Test Report (ITR)’ 
document which details the commissioning results and associated sign off 
sheets. 

• Provide as a Tender option a proposal for an Energy Monitoring & Targeting 
software package. 
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• Unless the BMCS Subcontractor specifically states to the contrary in the 
Tender, it shall be deemed that the BMCS Subcontractor has given the 
following undertakings: 

a) Ownership of application software shall be retained by the Client who 
requires unrestricted access to carry out modifications and adjustment to 
programmes as necessary. 

b) The Tender price is deemed to include all royalties and other ownership 
fees payable for software. 

c) There shall be no agreements of any kind preventing the Client's staff from 
modifying programs themselves, after Practical Completion. 

• Include in the Tender all costs associated with the warranty requirements of 
attending any call by the end of the same day; 

• Include in the Tender all costs associated with warranty visits to maintain 
particular items (e.g. batteries) that are more frequent than monthly; 

5.1.2 Description Of Excluded Work 
The BMCS Subcontractor shall, with his Tender, clearly describe any work 
necessary for the proper completion of the Subcontractor and Subcontractor  
works not included for in his Tender and which he may require to be executed and 
paid for by others; any such work not specifically stated and described shall be 
deemed to have been included in his Tender. 

5.1.3 Post-Contract Maintenance 
The BMCS Subcontractor shall submit an offer at time of tender for three levels 
of maintenance contract for the system offered i.e. preventative maintenance, 
intermediate and comprehensive for periods of one, three or five years as detailed 
in the appendix of this Specification. 

The quotation for each level of maintenance contract shall be based on a fixed 
price contract, which is paid monthly and indexed (as per a formula supplied by 
the BMCS Subcontractor) annually. 

Variations throughout the contract period will increase the maintenance contract 
price on a pro rata basis that is dependent upon the ratio of variations to the 
original contract price. 

The maintenance prices quoted will be based on costs at the time of Tender.  The 
Tender date maintenance price will then be indexed until the system is out of 
warranty, at which time the first year's maintenance costs will be calculated 

Normal working hours are defined as 9.00am to 5.00pm, Monday to Friday, 
excluding public holidays. 

5.2 Tender Assessment 
Tender assessment will pay particular attention to the following aspects for which 
all the necessary information shall be submitted with the Tender. 
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• The Tenderer's conditions, if any, associated with a Software Licence or 
similar agreement.  Note that if the Tenderer requires the Client to enter into a 
Software Licence Agreement then all conditions associated with the said 
agreement shall be clearly detailed in the Tender.  Should a condition not be 
detailed clearly in the Tender then it shall be deemed "not applicable"; 

• It must be noted that conditions within a Software Licence Agreement which 
limit the present or future client's usage of the BMCS, may cause the Tender 
to be rejected; 

• The additional functions offered, the spare capacity of the system and its 
future expansion capability; 

• The simplicity of the day to day operation of the installation (i.e. user 
friendliness); 

• Maintenance in terms of costs per annum, speed of response to call out, long 
term availability of spares, supply of spares to the Client or the Client's 
appointed Maintenance Subcontractor and commercial conditions associated 
with the maintenance contract; 

• The time between requesting information and its display on the operator's 
station; 

• What key Health and Safety issues have been identified and the proposals to 
manage them. 
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6 Project Documentation 
The following outlines the minimum requirements for subcontractors Operation 
and Maintenance Manuals.  Refer to Mirvac’s Building Information Modelling 
Brief for supplementary requirements. 

The project documentation forms a major part of the contract and consequently 
only the most professionally prepared and presented documentation will be 
accepted. 

Documentation shall be in accordance with the Preliminaries and the requirements 
detailed in this section. 

Documentation shall consist of three volumes of which 3 copies of each shall be 
submitted.  The three volumes are:  

• BMCS Project Documentation 
• BMCS Operator's Manual 
• BMCS Programmer's Manual 

Each volume may be submitted in more than one file if its large size will limit its 
ease of use. The BMCS project documentation volume will be job specific and 
therefore is the most important volume of documentation.  The following details 
the sections which must be included in this part of the documentation. 

Index 

i. Schematic Diagrams - This includes schematic diagrams of the BMCS 
network complete with system numbering and controller locations.  It 
provides a quick understanding of the network architecture.  Also included 
in this section is a plan view (and elevation view, if required) of the site 
which combine to give a reader a quick understanding of the 
site's/building's layout. 

ii. Functional Description - This section describes in detail, the program and 
hard-wired control sequences associated with the systems.  It shall reflect 
any changes made during the Contract.  It shall be written in an easy to 
understand format and include the following:  

• Set points values, time schedules etc. 
• Mnemonic tag references as detailed in the Specification schedules. 
• Input/output point addresses. 
• Software addresses where appropriate e.g. calculation points, global 

points, etc. 
• Detail of required operator action in acknowledging and resetting 

alarms, etc.  

iii. Input/Output Listings - A complete list of all BMCS inputs and outputs 
including device type connected, location, point number and terminal 
numbers shall be provided in this section. 
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iv. Strategy Diagrams/Program Listing - Strategy diagrams or a program 
listing shall be provided, dependent on the manufacturer's standard 
software production method, for each controller and unitary controller.  
The program listing shall include English Language descriptions of how 
the routines work.  Both methods shall include the values of all setpoints, 
proportional bands, integral reset times, timers etc. 

v. Configuration Data - This section shall include a printout of all English 
language point and alarm descriptors and other information as described 
under 'Configuration' in this Specification.  Configuration of all 
components including MODBUS drivers etc to be recorded and provided. 

vi. Maintenance Instructions - This section shall include any specific items of 
maintenance which are necessary to ensure the safe and reliable operation 
of the BMCS and the plant it control. 

vii. Data Sheets - A data sheet for each item of equipment in the BMCS 
including all field devices. 

viii. Drawings - A complete set of drawings shall be supplied in separate 
plastic drawing covers and clipped into the volume.  Drawings as a 
minimum shall include the following:  

• Schematic diagrams of all systems, detailing the locations of each item 
of plant in the system and the control actuators and sensors, complete 
with cross-reference point and item numbers. 

• Equipment schedules (including all field equipment). 
• Field wiring diagrams.  

If a deviation to the above is required it must first be agreed with the Construction 
Manager.  However, any such deviation would be in format or presentation only.  
That is, all information described above must be included. 
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7 Converged Network  

7.1 Standards and Regulations 
The following standards\regulations\governmental legislations and acts apply to 
all sections of installation – the most recent revision of these standards is to be 
applied in all cases: 

Australian Telecommunications Act 1997 

All Standards appearing on the ACMA Telecommunications Standards Listing at 
the time of contract award. 

Foxtel Standards for Campus Distribution & TDM. 

All relevant AS/ACIF/ACA standards notably: 

AS/ACIF S008 Requirements for Customer Cabling Products 

AS/ACIF S009 Installation Requirements for Customer Cabling (Wiring 
Rules) 

AS/NZS 1367: Coaxial cable and optical fibre systems for the RF 
distribution of analogue and digital television and sound 
signals in single and multiple dwelling installations 

AS/NZS 1768 Lightning Protection 

AS 2834: Computer Accommodation 

AS/NZS 3000: Electrical Installations (also known as the Australian/New 
Zealand Wiring Rules) 

AS/NZS 3080: Telecommunications installations – Generic cabling for 
commercial premises 

AS/NZS 3084: Telecommunications installations – Telecommunications 
pathways and spaces for commercial buildings 

AS/NZS 3085: Telecommunications Installations – Administration of 
Communications Cabling systems – basic requirements 

AS/NZS ISO/IEC 15018:  Information technology - Generic cabling for homes  

AS/NZS IEC 61935.1:  Testing of balanced communication cabling in accordance 
with ISO/IEC 11801 - Installed cabling 

AS/NZS IEC 61935.2:  Testing of balanced communication cabling in accordance 
with ISO/IEC 11801 - Patch cords and work area cords 

AS 4154 General Access Floors (Elevated Floors) 

AS/NZS ISO/IEC 24702: Telecommunications Installations – Generic Cabling – 
Industrial Premises 

HB 243: Communications Cabling Manual – Module 1: Australian 
Regulatory Arrangements 

HB 29: Communications Cabling Manual – Module 2: 
Communications Cabling Handbook 

Where a conflict of standards occurs the decision shall be referred to the Principal 
for resolution. 

http://www.saiglobal.com/online/Script/Details.asp?docn=AS0733784496AT�
http://www.saiglobal.com/online/Script/Details.asp?docn=AS0733764630AT�
http://www.saiglobal.com/online/Script/Details.asp?DocN=AS0733777767AT�
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7.2 Data Network 

7.2.1 Introduction 
The Converged Data Network is responsible for transport of building system 
communication information throughout the building. It is envisaged that the 
Converged Data Network shall connect into a WAN for future remote monitoring 
and control. 

The data network topology will be based on a two layer model. A primary access 
layer will consolidate all Edge Network devices, connecting onto a single, 
common service Core Layer. 

The data network shall implement MPLS layer-3 VPN’s. MPLS will allow the 
Principal to provide carrier class network services, increase security and lower 
operational overheads throughout the precinct. 

Quality of service shall be utilised across the network to ensure timely and 
accurate delivery of information. 

The network shall be monitored for faults and performance issues by a network 
management tool. 

7.2.2 Architecture 
A logical representation of the data network topology is shown below. It 
highlights the components of each of the layers of the data network. The 
requirements around each of these components are captured in the following 
sections of this document.  
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7.2.3 Functional Requirements 

7.2.3.1 Network Topology 
The communication system topology will be broken up into two distinct layers; 
the Core and Edge networks.  

The core network is responsible for two major functions within the common data 
network; high speed switching and connecting various Edge networks. 

Core Network 

The Core network shall: 

• Be resilient and fault tolerant; 

• Operate MPLS as the primary forwarding mechanism; 

• Operate using open standard protocols; 

• Be implemented on a number of a chassis based switch allowing for future 
expansion. 

The Core network infrastructure shall include the following equipment: 

Dual Redundant 

Switches (LER) 

Edge network 
 

Dual Redundant 

Switches (LER) 

...................................................
 

Field Device or 

PLC or other 

Field Device or 

PLC or other 

...................................................
 

...................................................
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• Core network routers (WAN/CAN equipment); 

• Core network switches (WAN/CAN equipment). 

• Firewall appliances 

• ADSL modems 

The following interfaces will be required at the Core network: 

• An interface to the Edge networks; 

• An interface to server and backend related equipment; 

• Interface to a Carrier Network(s). 

Core network equipment will be located within the Central Equipment Room. 

The Edge network shall provide the interface between equipment in the field and 
the Core network. 

Edge Network 

The Edge network shall be: 

• Resilient and fault tolerant; 

• Operate open standard protocols; 

• Be stackable a switch allowing for future expansion; 

• Provide power-over-Ethernet (PoE), IEEE 802.3af. 

The Edge network infrastructure shall include the following equipment: 

• Edge network switches (LAN equipment); 

The following interfaces will be required at the Edge Level: 

• An interface to the Core network; 

• Interfaces to field equipment such as: Intercom, CCTV, PLC’s, UPS’s, 
Blackwater plant etc. 

7.2.3.2 MPLS Topology 
In addition to the two layer data network approach described above, the 
Converged Data Network shall also implement a MPLS topology overlay. The 
MPLS topology will be broken into three distinct functions.  

1. Core network routers will functions as Label Switches Routers, commonly 
referred to Provider routers.  

2. The Core network switches will function as Label Edge Routers, 
commonly referred to Provider Edge Routers. 

3. The Edge network switches will function as Customer Edge Routing 
functions, commonly referred to as Customer Edge Routers.  

MPLS Label Switch Routers (LSR) 
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The MPLS LSR’s shall: 

• Not contain any customer routing information; 

• Permit the traversal of Label Switched Paths; 

• Permit Multicast; 

• Be capable of supporting traffic engineering functions. 

The MPLS LER’s shall: 

MPLS Label Edge Routers (LER) 

• Contain customer routing information; 

• Permit the traversal of Label Switched Paths; 

• Permit Multicast; 

• Be capable of supporting traffic engineering functions. 

7.2.3.3 Availability 
The BMCS Subcontractor shall provide an analysis of the network to demonstrate 
that a high availability is achieved. The contractor shall provide scenarios of 
failure modes and demonstrate that failures, or sequences of failures, do not affect 
the availability of the common network.  

There shall be resiliency built into the Core network such that no single point of 
failure will cause a loss of connectivity to any network switch or router after a 
period of reconvergence. 

Core Layer 

Resilient, diverse path links shall be utilised within the Core and Distribution 
Layers to ensure the availability of the Common Network.   

All routing and switching functions within the Core network shall be resilient; all 
nodes within the Core network shall operate in a hot standby system. 

All layer 3 interfaces shall be shared across active/standby pairs. In the event of 
failure, the layer 3 function shall pass from one node to the other; for example: 
Virtual Router Redundancy Protocol. 

Where possible, routing protocols shall load balance between nodes. 

Wherever possible, routing protocols shall facilitate rapid re-convergence between 
nodes by leveraging on second best route selection. 

The Edge layer shall consist of stackable based switches. Stacks of switches shall 
select a primary master for coordination of the stack. The stack shall also select a 
secondary master; the secondary master shall coordinate the stack in the event of a 
master failure. 

Edge Layer 

Edge stacks shall uplink to the distribution layer via resilient, diverse paths to 
separate distribution layer network devices.  
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7.2.3.4 Scalability 
The Converged Data Network shall be designed to be easily scale to 
accommodate an increase in network traffic and an increase in capacity between 
devices to meet future demands. 

All links within the network shall be designed to be capable of easily increasing 
capacity by leveraging such functions as IEEE 802.3ad Link Aggregation 
protocol. 

The BMCS Subcontractor shall demonstrate that the addition of switches, routers 
or field devices can be accomplished without disruption to the Converged Data 
Network. 

The Core network shall be designed with sufficient capacity to include such 
networks in the future. 

7.2.3.5 Capacity 
The Converged Data Network shall have the capacity required in order for the 
network to operate effectively in each area including provision for expansion and 
spare capacity.  

Supervisor engines and router/switch CPU capacity shall be sufficient to support 
full utilisation of links at nominal operating packet sizes. 

Spare capacity of at least 50% shall be provided on all ports, equipment and 
cables within the Converged Data Network. The minimum capacity of nodes 
within the Converged Data Network is stated in the table below: 

 

Layer Element(s) Minimum Capacity 
Requirement 

Core Routers 
 
Switches 
 
Firewalls 

10Gbps between 
Core/Distribution nodes. 
1Gbps all other fibre. 
10/100/1000 BaseT on CAT6A 
ports. 
10Gbps 

Edge Switches 
 
Field Devices 

10/100/1000BaseT on CAT6A 
ports. 
10/100/1000BaseT on Cat6A 
ports 

7.2.3.6 Performance 
The BMCS Subcontractor shall provide a network of sufficient performance to 
cater for applications utilising the Converged Data Network. 

The Converged Data Network shall support at least 4 classes of traffic 
performance levels; Real Time, Gold, Silver and Best Effort. 
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Real Time Class 

The real time traffic class shall be utilised for delay and delay variation sensitive 
traffic.  

It must exhibit the following: 

• Strict priority queuing; 

• Queuing mechanism to permit priority levels; 

• Highest level of priority; 

• Admission controlled; 

• Bandwidth controlled: limited to 10% of link capacity on customer facing 
interfaces; 

• Violation of bandwidth controls shall be reclassified to Best Effort; 

• One-way end-to-end transmission delay of less than 50ms; 

• One-way end-to-end transmission variation (jitter) of less than 20ms, 

• The Common Network shall shape customer traffic before policing. 

Example use: Voice over IP. 

Gold Class 

The Gold traffic class shall be utilised for high priority traffic. 

It shall exhibit the following: 

• Queuing mechanism to permit priority levels; 

• Second Highest level of priority; 

• Admission controlled; 

• Bandwidth Controlled (In order to not impede on higher priority traffic); 

• Violation of bandwidth controls shall be reclassified to best effort; 

• One-way end-to-end transmission delay of less than 100ms; 

• The Common Network shall shape customer traffic before policing. 

• Example use: CCTV, Video and Video Teleconference. 

Silver Class 

The Silver traffic class shall be utilised for transactional and interactive traffic. 

It shall exhibit the following: 

• Queuing mechanism to permit priority levels; 

• Third highest level of priority; 

• Admission controlled; 



Mirvac Projects Pty Limited 8 Chifley Square  

Building Management & Controls System (BMCS) Specification  
 

Building Management & Controls System (BMCS) Specification | Rev D | 11 February 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-05_MECHANICAL\BMS\M340[C] BMCS SPECIFICATION TENDER 

ISSUE_MC_110211.DOCX Page 56 
 

• Bandwidth controlled (In order to not impede on higher priority traffic); 

• Violation of bandwidth controls shall be reclassified to best effort; 

• The common network shall shape customer traffic before policing. 

• Example use: User interactive data and business process data. 

Best Effort Class 

The Best Effort class shall be utilised for all other remaining traffic or traffic 
which has been reclassified. 

It shall exhibit the following: 

• Queuing mechanism to permit priority levels, 

• Lowest level of priority, 

• Bandwidth controlled (In order to not impede on higher priority traffic). 

Example use: Bulk transfer, reclassified traffic, etc. 

7.2.3.7 Network Security 
Network security shall be implemented in line with the Principals security policy 
and all specifications detailed within this document. 

All network devices shall provide secure access control to system administration. 
All networks nodes shall implement RADIUS based authentication for system 
administration. There shall be a facility for administering the network in the event 
the RADIUS server is not available. 

The BMCS Subcontractor shall provide redundant configuration Firewalls to 
facilitate inter-VRF traffic.  

The Firewalls shall exhibit the following; 

• Comply with all Core network specifications as defined within this document, 
• By default deny all traffic between VRF’s. 
• Explicit rules shall be used to classify traffic which may traverse the Firewall. 

7.2.3.8 Open Standards 
The Converged Data Network design shall ensure that all devices are compliant 
with CISCO open standards. 

All protocols utilised throughout the Converged Data Network shall not be based 
on proprietary protocols without the written consent of the Principal. 

7.2.4 System Components and Technical Requirements 
7.2.4.1 Core switches 
Dual network switches shall be provided in the Core network. 

The core switch shall meet, but shall not be limited to, the following 
requirements: 
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Functionality 

• Provide switching at the Core network to the required network segments.  
• Shall support Layer 2 and Layer 3 switching/routing.  
• Sufficient port capacity shall be provided to interface with the systems above, 
• Sufficient bandwidth and switching/CPU capacity shall be provided to 

interface with the systems above, 
Interfaces 

• Optical interfaces shall be provided to the interface with the following: 

• Core switches; 

• Core routers; 

• Edge switches; 

• Firewalls Appliances; 

• Modem Appliances. 

• Suitable interfaces (optical, copper or otherwise) shall be provided to interface 
with the following: 

• Building System Servers; 

• VoIP Gateways / Servers 

• Sufficient capacity shall be allowed for connectivity to be maintained in the 
event of a single device or path failure. 

Physical Media 

• X2 pluggable modules shall be provided for 10Gbps links, connectors shall be 
standardised throughout the network, 

• Small form pluggable (SFP) modules shall be provided for all other optical 
fibre ports, connectors shall be standardised throughout the network, 

• All optical ports shall be suitable for single mode fibre, 
• Registered Jack (RJ) 45 interfaces shall be provided for all non-optical ports. 
Layer 2 Functions 

• Sufficient capacity shall be provided on each network switch/router for the 
Core network, 

• The switch/router shall be capable of handling sufficient MAC addresses for 
the Core network, 

• The switch/router shall support flow control (IEEE 802.3x), 
• The switch/router shall support link aggregation protocol (IEEE 802.3ad), 
• The switch/router shall support the ARP protocol, 
• The switch/router shall support VRRP. 
VLAN Functions 

• The switch shall support Virtual LANs (IEEE 802.1q), 
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• The switch shall support VLAN management protocols (GARP, GVRP), 
• Sufficient VLAN IDs shall be supported on the switch for the Core Layer. 
Spanning Tree 

• The switch/router shall support STP, RSTP and MSTP. 
Layer 3 Functions 

• The switch/router shall support static and dynamic routing protocols; at a 
minimum: RIPv2, OSPF, IS-IS and BGP, 

• The switch/router shall support DHCP forwarding. 
Multicast 

• The switch/router shall support IGMP, 
• The switch/router shall support Protocol Independent multicast (PIM), 
• The switch/router shall support Multicast over the network. 
• The switch/router shall support Network Address Translation, 
Traffic Control and Quality of Service 

• The switch/router shall support a strict protocol queuing, 
• The switch/router shall support traffic Shaping (rate limiting), 
• The switch/router shall support Scheduling Algorithms (WFQ, Class Based 

Queuing, WRR, DWRR), 
• The switch/router shall support congestion avoidance algorithms (RED, 

WRED, traffic policing). 
Network Management Features 

• The switch/router shall support remote administration and diagnostics (Telnet, 
SSH HTTP/HTTPS/FTP), 

• A separate VLAN (Edge) shall be provided for network management, 
• The switch/router shall support SNMP, 
• The switch/router shall support an additional, local, out of band administration 

port for local diagnostics via serial or Ethernet. 
Security Features 

• The switch/router shall support IEEE 802.1x, 
• The switch/router shall support the use of ACLs. 
• The switch/router shall support the binding of any combination of IP address, 

MAC address, ports or VLANs, 
Environmental Requirements 

• The switch/router must be effective at operating temperatures of 16° to 26°C 
(AS2834, Type 1), 

• The switch/router must be effective at operating relative humidity of 40% to 
70% (AS2834 Type 1), 

• The physical dimension shall be suitable for installation into a standard 19 
inch equipment enclosure or rack, 
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• The switch/router shall operate more than one cooling fan, 
• The switch/router shall provide front to back air flow; or, 
• If the switch/router supports side to side air flow, suitable air ducting shall be 

provided to extract exhaust air to the rear of the equipment enclosure. 
Power Requirements 

• The switch/router shall have redundant power modules, each power module 
shall be capable of supporting the full load of the switch/router, 

• The power module shall be hot swappable, 
• Independent power isolation switches shall be provided for each power 

module, 
Redundancy 

• 1:1 redundancy in processor modules shall be provided, 
• 1:1 redundancy of switch modules and line cards shall be provided, 
• Processor modules shall support graceful handover for servicing, 
• Processor modules shall support state synchronisation. 
Other Requirements  

• All switch modules including processor modules and interface line cards shall 
be hot swappable, 

Installation Requirements 

• The Contractor shall install all equipment in accordance with AS3080, 
• All optical fibre patch cords connected to the switch interfaces shall be 

terminated on a fibre patch panel, 
• All copper patch cords connected to the switch interfaces shall be terminated 

on a copper patch panel, 
• All cabling to the switch shall be clearly labelled, 
• Routing of patch cords into the switch shall not impede the removal of 

individual modules and line cards for the purpose of servicing. 
• All equipment shall be mounted in a 19 inch equipment enclosure, 
• All chassis shall be permanently attached and marked tag with the name of the 

unit, model number, manufactures name and address, part number and serial 
number, 

• Chassis mount units shall be removable with no risk of damage to other units 
during replacement, 

• All connections and connectors to the unit shall be provided on the front 
panel, 

• All Ethernet 10/100/1000 BaseT connections shall be with RJ45 jacks, 
• All fibre connections at switches shall be standard connectors, the same 

connector shall be used throughout the network. 
• For fibre connectors, LC connecters are preferred. 
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Testing Requirements 

• The Contractor shall submit testing plans to demonstrate that all features 
detailed in this specification are in correct operation, 

• The Contractor shall propose relevant tests to be performed at FAT, POP and 
SIT, 

• All equipment shall be tested in the manufacturers test facility to demonstrate 
that all individual modules interface correctly. The factory test shall certify 
that the equipment complies with specification IEEE802, 

The following test shall be performed on all equipment upon installation; 

• Power up the equipment and ensure all components pass the system POST 
test; 

• Ensure all components have been installed correctly and recognised by the 
system; 

• Upon connection to other switches, routers or equipment, ensure all interfaces 
and protocols are performing to specification; 

• Verify that all LEDs and Alarm indicators are operational; 
• Verify that all Alarms are properly recognised by the NMS. 
The following shall be conducted after the network has been configured with all 
IP address parameters, routing protocols, forwarding protocols, layer 2 switching 
protocols to the various network nodes. 

• Verify that no single point of failure of the core layer shall affect the 
performance of the network; 

• Verify that all protocols operate as expected; 
• Verify that all protocols operate as expected under fault conditions; 
• For each data interface on the network, perform a performance test; 
• For each data interface on the network, perform an error test; 

7.2.4.2 Edge Switches 
Edge network switches shall be provided in stack configurations in the 
Distribution Layer and Access layer when located within a dedicated 
communications room. 

Edge network switches shall be provided in wall-mounted configurations in the 
Access Layer when located within a riser or non-conditioned space. These shall 
be Hirschmann MS30 switches (or equivalent), with backplane and fibre/copper 
patch panel modules (MM22POE for copper and  MM4-2TX for fibre), within a 
Rack Technologies enclosure (or equivalent) Provide all required power supplies. 

The Edge switch shall meet, but shall not be limited to, the following 
requirements: 

Functionality 
• Provide switching at the Access layer to the required network segments; 
• Shall support Layer 2 switching; 
• Switches shall support PoE/PoE+; 
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• Provide an interface with the following: 

• Core network switches; 

• Field Terminated devices (Power meters, network gateways, PLC’s etc). 

• Sufficient port capacity (+25% spare) shall be provided to interface with the 
systems above including, 

• Sufficient bandwidth and switching/CPU capacity shall be provided to 
interface with the systems above. 

Interfaces 

• Optical interfaces shall be provided to the interface with the following: 

• Core Switches; 

• Suitable interfaces (optical, copper or otherwise) shall be provided to interface 
with the following: 

• Field Terminated devices (Power meters, network gateways, PLC’s etc). 

• Sufficient capacity to the Distribution layer shall be allowed for connectivity 
to be maintained in the event of a single device or path failure. 

Physical Media 

• Small form pluggable (SFP) modules shall be provided for all other optical 
fibre ports, connectors shall be standardised throughout the network, 

• All optical ports shall be suitable for multi-mode fibre, 
• Registered Jack (RJ) 45 interfaces shall be provided for all non-optical ports. 
Layer 2 Functions 

• Sufficient capacity shall be provided on each network switch for the Access 
network, 

• The switch shall be capable of handling sufficient MAC addresses for the 
Access network, 

• The switch shall support flow control (IEEE 802.3x), 
• The switch shall support link aggregation protocol (IEEE 802.3ad), 
• The switch shall support the ARP protocol. 
VLAN Functions 

• The switch shall support Virtual LANs (IEEE 802.1q), 
• The switch shall support VLAN management protocols (GARP, GVRP), 
• Sufficient VLAN IDs shall be supported on the switch for the Distribution 

Layer. 
Spanning Tree 

• The switch shall support STP, RSTP and MSTP. 

Multicast 

• The switch shall support IGMP, 
• The switch shall support Multicast. 
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Traffic Control and Quality of Service 

• The switch shall support a IEEE 802.1p, 
• The switch shall priority queuing. 
Network Management Features 

• The switch shall support remote administration and diagnostics (Telnet, SSH 
HTTP/HTTPS/FTP), 

• A separate VLAN (Edge) shall be provided for network management, 
• The switch shall support SNMP, 
• The switch shall support an additional, local, out of band administration port 

for local diagnostics via serial or Ethernet. 
Security Features 

• The switch shall support IEEE 802.1x, 
• The switch shall support the use of ACLs. 
• The switch shall support the binding of any combination of IP address, MAC 

address, ports or VLANs, 
Environmental Requirements 

• The switch must be effective at operating temperatures of 16° to 26°C 
(AS2834, Type 1) for Distribution Layer Switches, 

• The switch must be effective at operating temperatures of -5° to 45°C for 
Access Layer Switches mounted within non-conditioned spaces (eg. Risers). 

• The switch must be effective at operating relative humidity of 0% to 95%, 
• The physical dimension shall be suitable for installation in a wall mounted 

enclosure, 
• The switch shall operate more than one cooling fan. 
Power Requirements 

• The switch shall have redundant power modules, each power module shall be 
capable of supporting the full load of the switch, 

• The power module shall be hot swappable, 
• Independent power isolation switches shall be provided for each power 

module. 
Redundancy 

• 1:1 redundancy in processor modules shall be provided, 
• 1:1 redundancy in fibre uplinks shall be provided. 
Other Requirements 

• All switch modules including processor modules and interface line cards shall 
be hot swappable. 

Installation Requirements 

• The Contractor shall install all equipment in accordance with AS3080, 
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• All optical fibre patch cords connected to the switch interfaces shall be 
terminated on a fibre patch panel, 

• All copper patch cords connected to the switch interfaces shall be terminated 
on a copper patch panel, 

• All cabling to the switch shall be clearly labelled, 
• Routing of patch cords into the switch shall not impede the removal of 

individual modules and line cards for the purpose of servicing. 
• All equipment shall be mounting in a 19 inch equipment enclosure, 
• All chassis shall be permanently attached and marked tag with the name of the 

unit, model number, manufactures name and address, part number and serial 
number, 

• Chassis mount units shall be removable with no risk of damage to other units 
during replacement, 

• All connections and connectors to the unit shall be provided on the front 
panel, 

• All Ethernet 10/100/1000 BaseT connections shall be with RJ45 jacks, 
• All fibre connections at switches shall be standard connectors, the same 

connector shall be used throughout the network. 
• For fibre connectors, LC connecters are preferred. 

Testing Requirements 

• The Contractor shall submit testing plans to demonstrate that all features 
detailed in this specification are in correct operation, 

• The Contractor shall propose relevant tests to be performed at FAT, POP and 
SIT, 

• All equipment shall be tested in the manufacturers test facility to demonstrate 
that all individual modules interface correctly. The factory test shall certify 
that the equipment complies with specification IEEE802, 

• The following test shall be performed on all equipment upon installation; 

• Power up the equipment and ensure all components pass the system POST 
test; 

• Ensure all components have been installed correctly and recognised by the 
system; 

• Upon connection to other switches, routers or equipment, ensure all 
interfaces and protocols are performing to specification; 

• Verify that all LEDs and Alarm indicators are operational; 

• Verify that all Alarms are properly recognised by the NMS. 

The following shall be conducted after the network has been configured with all 
IP address parameters, routing protocols, forwarding protocols, layer 2 switching 
protocols to the various network nodes: 

• Verify that all protocols operate as expected; 
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• Verify that all protocols operate as expected under fault conditions; 
• For each data interface on the network, perform a performance test; 
• For each data interface on the network, perform an error test; 

7.2.4.3 Firewall Appliances 
Dual Firewall appliances shall be provided in the Core network. 

The Firewall shall meet, but shall not be limited to, the following requirements: 

Functionality 
• Provide inter-VRF traffic at the Distribution layer. 
• Shall support Layer 2 and Layer 3 switching/routing.  
• Provide an interface to the Core network nodes. 
• Sufficient port capacity shall be provided to interface with the systems above. 
• Sufficient bandwidth and switching/CPU capacity shall be provided to 

interface with the systems above. 
Interfaces 

• Suitable interfaces (optical, copper or otherwise) shall be provided to interface 
with the following: 

• Core nodes. 
• Sufficient capacity shall be allowed for connectivity to be maintained in the 

event of a single device or path failure. 
Physical Media 

• X2 pluggable modules shall be provided for 10Gbps links, connectors shall be 
standardised throughout the network, 

• Small form pluggable (SFP) modules shall be provided for all other optical 
fibre ports, connectors shall be standardised throughout the network, 

• All optical ports shall be suitable for single mode fibre, 
• Registered Jack (RJ) 45 interfaces shall be provided for all non-optical ports. 
Layer 2 Functions 

• The Firewall shall be capable of handling sufficient MAC addresses for the 
Core network, 

• The Firewall shall support the ARP protocol. 
VLAN Functions 

• The Firewall shall support Virtual LANs (IEEE 802.1q), 
• The Firewall shall support VLAN management protocols (GARP, GVRP), 
• Sufficient VLAN IDs shall be supported on the Firewall for the Core network. 
Layer 3 Functions 

• The Firewall shall support static and dynamic routing protocols; at a 
minimum: RIPv2, OSPF, IS-IS and BGP, 

• The Firewall shall support Network Address Translation. 
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Network Management Features 

• The Firewall shall support remote administration and diagnostics (Telnet, SSH 
HTTP/HTTPS/FTP), 

• A separate VLAN shall be provided for network management, 
• The Firewall shall support SNMP, 
• The Firewall shall support an additional, local, out of band administration port 

for local diagnostics via serial or Ethernet. 
Security Features 

• The Firewall shall support IEEE 802.1x, 
• The Firewall shall support the use of ACLs. 
• The Firewall shall support the binding of any combination of IP address, MAC 

address, ports or VLANs, 
• The Firewall shall support firewall polices to be built with IP address, MAC 

address, protocol, port number as either a destination or source attribute. 
• The Firewall shall support both dropping and denying network traffic. 
Environmental Requirements 

• The Firewall must be effective at operating temperatures of 16° to 26°C 
(AS2834, Type 1), 

• The Firewall must be effective at operating relative humidity of 40% to 70% 
(AS2834 Type 1), 

• The physical dimension shall be suitable for installation into a standard 19 
inch equipment enclosure or rack, 

• The Firewall shall operate more than one cooling fan, 
• The Firewall shall provide front to back air flow; or, 
• If the Firewall supports side to side air flow, suitable air ducting shall be 

provided to extract exhaust air to the rear of the equipment enclosure. 
Power Requirements 

• The Firewall shall have redundant power modules, each power module shall 
be capable of supporting the full load of the switch, 

• The power module shall be hot swappable, 
• Independent power isolation switches shall be provided for each power 

module. 
Redundancy 

• There shall be two Firewalls connected to the two redundant routers. 
• Configuration of the Firewall shall be synchronised. 

Installation Requirements 

• The Contractor shall install all equipment in accordance with AS3080, 
• All optical fibre patch cords connected to the Firewall interfaces shall be 

terminated on a fibre patch panel, 



Mirvac Projects Pty Limited 8 Chifley Square  

Building Management & Controls System (BMCS) Specification  
 

Building Management & Controls System (BMCS) Specification | Rev D | 11 February 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-05_MECHANICAL\BMS\M340[C] BMCS SPECIFICATION TENDER 

ISSUE_MC_110211.DOCX Page 66 
 

• All copper patch cords connected to the Firewall interfaces shall be terminated 
on a copper patch panel, 

• All cabling to the Firewall shall be clearly labelled, 
• Routing of patch cords into the Firewall shall not impede the removal of 

individual modules and line cards for the purpose of servicing. 
• All equipment shall be mounting in a 19 inch equipment enclosure, 
• All chassis shall be permanently attached and marked tag with the name of the 

unit, model number, manufactures name and address, part number and serial 
number, 

• Chassis mount units shall be removable with no risk of damage to other units 
during replacement, 

• All connections and connectors to the unit shall be provided on the front 
panel, 

• All Ethernet 10/100/1000 BaseT connections shall be with RJ45 jacks, 
• All fibre connections at the Firewall shall be standard connectors, the same 

connector shall be used throughout the network. 
• For fibre connectors, LC connecters are preferred. 

Testing Requirements 

• The Contractor shall submit testing plans to demonstrate that all features 
detailed in this specification are in correct operation, 

• The Contractor shall propose relevant tests to be performed at FAT, POP and 
SIT, 

• All equipment shall be tested in the manufacturers test facility to demonstrate 
that all individual modules interface correctly. The factory test shall certify 
that the equipment complies with specification IEEE802. 

The following test shall be performed on all equipment upon installation; 

• Power up the equipment and ensure all components pass the system POST 
test; 

• Ensure all components have been installed correctly and recognised by the 
system; 

• Upon connection to other switches, routers or equipment, ensure all interfaces 
and protocols are performing to specification; 

• Verify that all LEDs and Alarm indicators are operational; 
• Verify that all Alarms are properly recognised by the NMS. 
The following shall be conducted after the network has been configured with all 
IP address parameters, routing protocols, forwarding protocols, layer 2 switching 
protocols to the various network nodes. 

• Verify that no single point of failure of the core layer shall affect the 
performance of the network; 

• Verify that all protocols operate as expected; 
• Verify that all protocols operate as expected under fault conditions; 
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• For each data interface on the network, perform a performance test; 
• For each data interface on the network, perform an error test. 

7.2.4.4 ADSL2/2+ and Fibre Modem 
Dual modems shall be provided in the Core network. 

The modems shall meet, but shall not be limited to, the following requirements: 

Functionality 

• Shall provide access to the internet.  
• Sufficient port capacity shall be provided to interface with the Core router. 
• Sufficient bandwidth and CPU capacity shall be provided to interface with the 

systems above. 
Interfaces 

• Suitable interfaces (optical, copper or otherwise) shall be provided to interface 
with the following: 
• Core routers; 
• Sufficient capacity shall be allowed for connectivity to be maintained in 

the event of a single device or path failure. 
Physical Media 

• X2 pluggable modules shall be provided for 10Gbps links, connectors shall be 
standardised throughout the network, 

• Small form pluggable (SFP) modules shall be provided for all other optical 
fibre ports, connectors shall be standardised throughout the network, 

• All optical ports shall be suitable for single mode fibre, 
• Registered Jack (RJ) 45 interfaces shall be provided for all non-optical ports. 
Network Management Features 

• The modem shall support remote administration and diagnostics (Telnet, SSH 
HTTP/HTTPS/FTP), 

• The modem shall support SNMP, 
• The modem shall support an additional, local, out of band administration port 

for local diagnostics via serial or Ethernet. 
Environmental Requirements 

• The modem must be effective at operating temperatures of 16° to 26°C 
(AS2834, Type 1), 

• The modem must be effective at operating relative humidity of 40% to 70% 
(AS2834 Type 1), 

• The physical dimension shall be suitable for installation into a standard 19 
inch equipment enclosure or rack, 

• The modem shall operate more than one cooling fan, 
• The modem shall provide front to back air flow; or, 
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• If the modem supports side to side air flow, suitable air ducting shall be 
provided to extract exhaust air to the rear of the equipment enclosure. 

Installation Requirements 

• The Contractor shall install all equipment in accordance with AS3080, 
• All copper patch cords connected to the modem interfaces shall be terminated 

on a copper patch panel, 
• All cabling to the modem shall be clearly labelled, 
• All equipment shall be mounted in a 19 inch equipment enclosure, 
• All chassis shall be permanently attached and marked tag with the name of the 

unit, model number, manufactures name and address, part number and serial 
number, 

• Chassis mount units shall be removable with no risk of damage to other units 
during replacement, 

• All connections and connectors to the unit shall be provided on the front 
panel, 

• All Ethernet 10/100/1000/10Gb BaseT connections shall be with RJ45 jacks. 
• All fibre connections shall be by 10GbBaseFX to server equipment. 

Testing Requirements 

• The Contractor shall submit testing plans to demonstrate that all features 
detailed in this specification are in correct operation, 

• The Contractor shall propose relevant tests to be performed at FAT, POP and 
SIT, 

• All equipment shall be tested in the manufacturers test facility to demonstrate 
that all individual modules interface correctly. The factory test shall certify 
that the equipment complies with specification IEEE802, 

• The following test shall be performed on all equipment upon installation; 

• Power up the equipment and ensure all components pass the system POST 
test; 

• Ensure all components have been installed correctly and recognised by the 
system; 

• Upon connection to other switches, routers or equipment, ensure all interfaces 
and protocols are performing to specification; 

• Verify that all LEDs and Alarm indicators are operational; 
• Verify that all Alarms are properly recognised by the NMS. 
The following shall be conducted after the network has been configured with all 
IP address parameters, routing protocols, MPLS forwarding protocols, layer 2 
switching protocols to the various network nodes. 

• Verify that no single point of failure of the core layer shall affect the 
performance of the network; 

• Verify that all protocols operate as expected; 
• Verify that all protocols operate as expected under fault conditions; 
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• For each data interface on the network, perform a performance test; 
• For each data interface on the network, perform an error test; 

7.2.4.5 Programmable Logic Controllers (PLC’s) 
The PLC’s shall be provided to integrate digital I/O signals onto the Common 
Network and provide control and monitoring functionality. 

The PLC’s shall meet, but shall not be limited to, the following requirements: 

Functionality 
• Provide digital input and output interfaces to the required services equipment; 
• Provide pulse counters for water and gas meters; 
• Provide RS232/485 IP gateways as required; 
• Internal non-volatile storage sufficient to retain 60 days of measured values; 
• Interface to NTP to time-stamp events; 
• Provide an interface with the following: 

• Edge switches; 

• RS-232/485 field equipment; 

• Field Terminated devices. 

• Chassis’ are to be sized for additional 20% increase in modules. 

Interfaces 

• Copper interfaces shall be provided to the interface with the following: 

• Edge Switches; 

• Suitable interfaces (copper) shall be provided to interface with the following: 

• RS-232/485 field equipment; 

• Field Terminated devices. 

• Sufficient capacity to the Access layer shall be allowed for connectivity to be 
maintained in the event of a single device or path failure. 

• Communications to be performed by Ethernet/IP adaptors between controllers 
and servers.  

Physical Media 

• Registered Jack (RJ) 45 interfaces shall be provided for all non-optical ports. 
• Modules are to be installed as required with 25% spare I/O capacity and are to 

come complete with a removable terminal block (RTB) – screw type. Key all 
RTB’s using a unique pattern to ensure inadvertent mismatch in module 
replacement type. 

• Provide suitable terminal blocks for control cabling field cabling terminations. 
Environmental Requirements 

• The switch must be effective at operating temperatures of -5° to 45°C 
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• The switch must be effective at operating relative humidity of 0% to 95%, 
• The physical dimension shall be suitable for installation in a wall-mounted 

enclosure, 
• The switch shall operate more than one cooling fan. 
Power Requirements 

• The switch shall have redundant power modules, each power module shall be 
capable of supporting the full load of the switch, 

• The power module shall be hot swappable, 
• Independent power isolation switches shall be provided for each power 

module, 
• Power supplies are to be provided with 20% additional capacity and supplied 

at 24VDC to the control section of all services boards to ensure isolation of all 
parts from dangerous voltages. 

• All PLC’s to be served by an uninterruptible power supply (UPS)/battery 
back-up system for a period of no less than 24 hours. Refer to electrical 
services specifications for requirement and coordinate with electrical 
contractor. 

Redundancy 

• 1:1 redundancy in processor modules shall be provided, 
• 1:1 redundancy in fibre uplinks shall be provided. 
Other Requirements 

• All switch modules including processor modules and interface line cards shall 
be hot swappable. 

Testing Requirements 

• The Contractor shall submit testing plans to demonstrate that all features 
detailed in this specification are in correct operation, 

• The Contractor shall propose relevant tests to be performed at FAT, POP and 
SIT, 

• All equipment shall be tested in the manufacturers test facility to demonstrate 
that all individual modules interface correctly. The factory test shall certify 
that the equipment complies with specification IEEE802. 

The following test shall be performed on all equipment upon installation; 

• Power up the equipment and ensure all components pass the system POST 
test; 

• Ensure all components have been installed correctly and recognised by the 
system; 

• Upon connection to other switches, routers or equipment, ensure all interfaces 
and protocols are performing to specification; 

• Verify that all LEDs and Alarm indicators are operational; 
• Verify that all Alarms are properly recognised by the NMS. 
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The following shall be conducted after the network has been configured with all 
IP and RS232/485 address parameters, routing protocols, forwarding protocols, 
switching protocols to all nodes. 

• Verify that all protocols operate as expected; 
• Verify that all protocols operate as expected under fault conditions; 
• For each data interface on the network, perform a performance test; 
• For each data interface on the network, perform an error test. 

7.2.4.6 RS-485 Control Cabling 
All control cabling to be a minimum of 1.5mm² with grey colouring for control 
conductors and black colouring for neutral conductors. All cabling to have low-
smoke zero halogen. 

All connections to be of a screw-type terminal, with terminal covers. 

Control cabling shall be run in cable pairs to allow a redundant control path for 
each device on the system. Utilise communications controllers equipped to cater 
for  

7.3 IP Telephony 

7.3.1 Introduction 
The Voice Communications System will provide a minimum of two-party full 
duplex voice communications among the telephone handsets based within the 
building.  The voice communication system, and associated handsets, provides the 
intercom functionality. 
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7.3.2 Architecture 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.3.3 Functional Requirements 
The system will fulfil the following functional and performance requirements: 

• The system will be a robust, simple and easy-to-use system, 
• It will be of high quality in audio performance in providing clear and audible 

two-way voice communications among the telephone handsets, 
• It will be a reliable and safe system and will be built with resilience in system 

architecture to increase system reliability, 
• It will be modular in design, scalable and expandable, 
• It will be designed based on common standards in communication protocols, 

voice compression standards, encoding/decoding standards, etc, 
• It will be designed based on leading access technology e.g. Voice over 

Internet Protocol (VoIP), 
• It will make use of the Converged Data Network, 
• Telephone handsets will be provided for tenants requesting a service from the 
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• A selected number of models will be selected from the product range based on 
tenant requirements. Different models of telephone handset will be provided to 
different users based on their needs. 

7.3.4 System Components and Technical Requirements 
The system consists of the core telephone gateways/servers with power supplies 
(backed up by UPS), Operator Workstations, telephone handsets of various 
models and interface modules required to interface with other systems such as the 
Intercom System.  Users shall be able to leave voice messages to the telephone 
handsets when they are unable reach the called party. 

The core telephone equipment in communications rooms will be built with dual 
central processing units, memory and switching back planes so that the failure of 
any major unit in the core equipment does not affect the normal operation of the 
system. 

7.3.4.1 IP Telephones 
The IP Telephones shall meet, but not limited to, the following requirements: 

• Provide telephony access to internal and external extensions, 
• Provide LCD display or similar, 
• Display digits or extension numbers when calls are received or initiated, 
• Provide shortcut keys for ease of dialling, 
• Sufficient display, shortcut keys and user interfaces for the particular work 

function where the telephone shall be installed, 
• Suitable to be installed on walls and desks, 
• Suitable to be installed in desk-based work environments, 
• Suitable interface(s) (optical, copper or otherwise) shall be provided to 

interface with the Common Data Network, 
• Shall be capable of adjusting ring and ear piece volume control, 
• Shall be capable of hands free operation, 
• Shall be capable of muting the microphone, 
• Shall utilise Power-over-Ethernet (POE) technology. 

7.3.4.2 Gateways and Servers 
The voice gateways and/or voice servers shall meet, but not limited to, the 
following requirements: 

• Shall provide an Interface with the common data network, 
• Suitable interfaces (optical, copper or otherwise) shall be provided to interface 

with the following: 

• Converged Data Network, 

• Sufficient capacity to handle the volume of handsets and simultaneous 
calls expected throughout the domestic terminal, 
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• The gateway/server shall support SNMP, 

• Small form pluggable (SFP) modules shall be provided for all other optical 
fibre ports, connectors shall be standardised throughout the network, 

• All optical ports shall be suitable for single mode fibre, 

• Registered Jack (RJ) 45 interfaces shall be provided for all non-optical 
ports. 

• The gateway/server shall be effective at operating temperatures of 16° to 
26°C (AS2834, Type 1), 

• The gateway/server shall be effective at operating relative humidity of 
40% to 70% (AS2834 Type 1), 

• The physical dimension shall be suitable for installation into a standard 19 
inch equipment enclosure or rack, 

• The gateway/server shall operate more than one cooling fan, 

• The gateway/server shall provide front to back air flow; or, 

• If the gateway/server supports side to side air flow, suitable air ducting 
shall be provided to extract exhaust air to the rear of the equipment 
enclosure. 

• The gateway/server shall have Redundant power modules, each power 
module shall be capable of supporting the full load of the switch, 

• The power module shall be hot swappable, 

• Independent power isolation switches shall be provided for each power 
module, 

• 1:1 redundancy in processor modules shall be provided, 

• 1:1 redundancy of switch modules and line cards shall be provided, 

• Redundant processors and modules/line cards shall be located in 
physically separate rooms, 

• All switch modules including processor modules and interface line cards 
shall be hot swappable, 

• The Contractor shall install all equipment in accordance with AS3080, 

• The Contractor shall propose relevant tests to be performed at FAT, POP 
and SIT, 

The following test shall be performed on all equipment upon installation: 

• Power up the equipment and ensure all components pass the system POST 
test, 

• Ensure all components have been installed correctly and recognised by the 
system, 

• Verify that all LEDs and Alarm indicators are operational. 
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The following shall be conducted after the network has been configured with all 
IP address parameters, routing protocols, MPLS forwarding protocols, layer 2 
switching protocols to the various network nodes: 

• Verify that no single point of failure of the core layer shall affect the 
performance of the network, 

• Verify that all protocols operate as expected, 
• Verify that all protocols operate as expected under fault conditions, 
• For each data interface on the network, perform a performance test, 
• For each data interface on the network, perform an error test, 

7.4 Building Systems Server Equipment 

7.4.1 Introduction 
The building systems servers provide the Virtual Machine Hosts, Virtual Machine 
Client, SQL Databases that collect, process, store and analyse the operational 
information and building system controls. It shall provide resource management 
tools needed by building operators. 

The system shall converge disparate system information from the Virtual Clients 
and provided a unified front-end, complete with Building system   

The scope of works for the Servers includes the following: 

• Provide dual redundant server equipment to accommodate the building 
systems processing and interfaces, 

• Provide software to enable a virtual machine 

7.4.2 Architecture 
The building system will have a virtual server configuration. The server 
configuration will consist of a minimum of four (4) servers providing a dual 
redundant system. The serves and associated storage devices will be located in the 
Central Equipment Room.  

The system shall comprise of the two servers located within the Central Comms 
Room with the future capability for an additional server to be located in an off-site 
location (eg. A data centre). 

The network architecture shall be as follows: 

• Dual servers with dual network attachment to provide resilience due to the 
critical nature of the system. 

• Storage Area Network (SAN) equipment to provide storage for up to 10 years 
of full back-up of in a RAID 5/6 configuration. 

• Option of private Gigabit and Serial Heartbeat over fibre. 
An interface to the existing FIDS network will need to be provided to enable 
transport from the proposed workstations to the existing AIMS servers. The 
existing AIMS devices including servers and displays can be migrated onto the 
common network platform in the future. 
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The physical configuration is described below.  

 

 

 

 

 

 

 

 

 

Each of the services that are included in the Converged Data Network are fed into 
the building systems virtual server. The majority of the services consist of a 
client-server configuration, with the server software located in their individual 
virtual machine. These virtual machines will pass on the relevant indication data 
to the SCADA virtual machine. The interfacing systems 

The following is an indicative outline of the virtual machines that will exist on the 
server environment. 
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indications and controls (where applicable) or monitored directly by a BMCS 
DDC controller.  
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Logically, the architecture of the building systems virtual server environment is 
shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.4.3 System Components and Technical Requirements 
7.4.3.1 Servers 
Provide dual-redundant configuration servers and include all programs and 
licenses installed to mirror these units. 

All server minimum performance specifications shall be as per the software 
manufacturers recommended specifications. Hard drive configurations to be 
provided with RAID controllers and drives. 

Indicative server min. specification requirements are as follow:- 

• CPU  -  Quad-core 3.0 GHz Xeon (with virtualization technology) 
• RAM  - 8 GB + 
• Hard drives > 3 x 500 GB in RAID 5 formatted using NTFS 
• Ethernet - 10 Gigabit Fibre; 
• 19” Rack –mounted unit; 

Major disk space requirements include:  

• 20 GB for Windows, front-end system components, and 100,000 online 
events; 

• Event Archiving; 
• History Archiving;  
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• Typical custom displays, which require between 30 and 120 KB (However, if 
they include imported bitmaps or other graphic files, their size may increase 
dramatically, to the order of 500 KB.) 

Interfaces 

• Single-mode fibre interfaces shall be provided to interface with the following: 
• SAN via SONET/SDH; 
• Core network. 
• Sufficient capacity to the Core network shall be allowed for connectivity 

to be maintained in the event of a single device or path failure. 
• Communications to be performed by Ethernet/IP adaptors between 

controllers and servers.  
Physical Media 

• Registered Jack (RJ) 45 interfaces shall be provided for all non-optical ports. 
• Modules are to be installed as required with 25% spare I/O capacity and are to 

come complete with a removable terminal block (RTB) – screw type. Key all 
RTB’s using a unique pattern to ensure inadvertent mismatch in module 
replacement type. 

• Provide suitable terminal blocks for control cabling field cabling terminations. 

7.4.3.2 Storage Area Network  
Provide dual-redundant configuration SAN’s including all licenses. 

Minimum performance specifications shall be as per the software manufacturers 
recommended specifications. Hard drive configurations to be provided with RAID 
controllers and drives. 

The Virtual Host Operating System shall be currently Windows Server 2008 R2. 

Indicative server specification requirements are as follow:- 

• The RAM requirements increase by 256 MB if the computer has multiple 
displays.  

• CPU  -  Quad 3.0 GHz Xeon  
• RAM  - 8 GB + 
• Hard drive  > 2 x 500 GB in RAID 1 formatted using NTFS 
• Ethernet - 10 Gigabit 
• Rack –mounted; 

Major disk space requirements include:  

• 10 GB for Windows, SCADA system components, and 100,000 online events 
• 10 GB per   
• Event Archiving  
• History Archiving  
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• Typical custom displays, which require between 30 and 120 KB (However, if 
they include imported bitmaps or other graphic files, their size may increase 
dramatically, to the order of 500 KB.) 

Interfaces 

• Single-mode fibre (fabric) interfaces shall be provided to interface with the 
following: 
• Server Equipment; 
• Sufficient capacity to the Access layer shall be allowed for connectivity to 

be maintained in the event of a single device or path failure. 
• Communications to be performed by Ethernet/IP adaptors between 

controllers and servers.  
Physical Media 

• Registered Jack (RJ) 45 interfaces shall be provided for all non-optical ports. 
• Modules are to be installed as required with 25% spare I/O capacity and are to 

come complete with a removable terminal block (RTB) – screw type. Key all 
RTB’s using a unique pattern to ensure inadvertent mismatch in module 
replacement type. 

• Provide suitable terminal blocks for control cabling field cabling terminations. 

7.4.3.3 Network Management 
The BMCS Subcontractor shall provide a Network Management System (NMS). 
All nodes on the Common Network shall report alarms or state changes to the 
NMS. 

The NMS shall exhibit the following: 

• Comply with all Distribution Layer specifications as defined within this 
document 

• Automated remote download and backup of network equipment configuration, 
• Automated backup of the NMS configuration and device information, 
• Centralised reporting of alarms and traps advertised by the network, 
• Automated batch configuration for updating of equipment configuration, 
• Bandwidth monitoring of all Core and Distribution interfaces: The NMS shall 

alarm with any interface incurs a breach of 70% average utilisation, 
• Quality of Service monitoring on all Core and Distribution devices: The NMS 

shall alarm when delay between any two nodes exceeds 70ms average or 
150ms peak. 

• Quality of Service monitoring on all Core and Distribution devices: The NMS 
shall alarm when delay variation between any two nodes exceeds 20ms 
average or 40ms peak, 

• An external interface for Alarm monitoring, for example: Email notification, 
visual and/or audible notification, pager or SMS notification. 

The NMS shall meet, but shall not be limited to, the following requirements: 
Functionality 
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• Provide a means for monitoring the status of the network, 
• Provide a means for automated backup of device configuration, 
• Provide a means for batch configuration changes, 
• Provide alarm information in the event of failure, 
• Provide a network map view for ease of management, 
• Provide an interface with the following: 

• Core network nodes, 
• Sufficient port capacity shall be provided to interface with the systems 

above, 
• Sufficient bandwidth and switching/CPU capacity shall be provided to 

interface with the systems above, 
Network Management Features 

• The NMS shall support remote administration and diagnostics (Telnet, SSH 
HTTP/HTTPS/FTP), 

• A separate VLAN shall be provided for network management, 
• The NMS shall support SNMP, 
Security Features 

• The NMS shall support the use of ACLs. 

7.4.3.4 Server Software and Applications 
The BMCS Subcontractor shall provide the following installed software on each 
of the dual redundant servers:- 

• The Virtual Host Operating System shall be Windows Server 2008 R2; 
• Microsoft SQL Server 2008 R2; 
• VMWare vCentre Server/vSphere; 
• Symantec Enterprise AntiVirus; 
• Symantec Backup Exec; 
• Adobe Reader (current); 
• Crystal Reports. 

Alternative software packages shall be considered and shall be included in the 
tender return documentation. 

Provide all software licenses for the system, allowing networked licenses for 10-
simultaneous users. All licenses are to be not to be locked to individual users. 

7.4.3.5 Uninterruptible Power Supplies (UPS) 
Operation of an uninterruptible power supply shall be such that in the event of 
mains failure the equipment supported shall power down in an orderly manner. 

An uninterruptible power supply shall be capable of maintaining, in a fully 
functional mode, its associated devices for a period of 15 mins. 
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The uninterruptible power supply shall have sealed batteries and include a data 
connection to the Converged Data Network for monitoring of the following 
conditions: 

• Battery low level. 
• Charger fault. 
• Mains power status 

7.4.3.6 Transient/Spike Protection 
All microprocessor based controllers and other electronic equipment such as 
unitary controllers, personal computers and peripheral equipment and 
communications equipment, must be capable of withstanding transient 
disturbances from the input power supply.  

Suppressors shall be fitted to all controller input and output points for protection 
against voltage transients, spikes etc.  

The controllers’ communication network(s) shall be isolated against transient 
disturbances via optical couplers or other approved means.  Where running 
between buildings, lightning protection devices shall be installed on the 
communications network at the point of entry to each building.  

7.4.3.7 Electromagnetic Compatibility 
All components of and the complete system shall comply with the requirements of 
BS EN 50 081-1 Generic Emission Standard, BS EN 50 082-1 & 2 Generic 
Immunity Standard and C-Tick.  

In order to avoid corruption of the equipment operation by electrical interference, 
all wiring shall be installed to minimise coupling of electromagnetic and 
electrostatic interference on low voltage signals and data wiring.  The preferred 
method of achieving this shall be by ensuring a physical separation of greater than 
50mm between the power supply cables and the signal and data cables.  Where 
mixed wiring is unavoidable braided screen mains cable, dressed close to 
metalwork, is preferred.  

The equipment shall be protected from interference by the operation of hand held 
radio transmitters, radio pagers, etc, within 1 metre of the equipment.  

7.4.3.8 Power Supply Tolerances 
The equipment supplied shall be suitable for operation on site power supply and 
the supply voltage and frequency tolerances permitted by the Electricity Supply. 

7.5 General Cabling Installation Requirements 
Cable pathways shall be independent of any other service and/or support; 

Ensure all fixings and support hardware used will support the system when loaded 
to the full extent of the system rating; 

Adhesive-based fastening systems shall not be accepted; 

Suspended support systems shall make use of a single central hanger system; 
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Wall-mounted systems should be installed as close to the wall as possible, but a 
minimum 25-mm gap shall be left to allow cables to exit the support between the 
support and the wall; 

For backbone systems, a minimum of 600mm clear space for personnel access 
shall be provided along one side of at 60% of the length of the support system; 

For horizontal systems, a minimum of 600mm clear space for personnel access 
shall be provided along one side of at least 80% of the length of the support 
system; 

Cable support systems shall only be installed over easily accessible areas; 

Pathways at risk of vehicular or other impact risk shall be provided with impact 
protection and reflective striping to minimise risk of damage; 

Exposed metallic pathways shall be painted Harbour Blue or such other colour as 
may be instructed. Powder coating or other alternative protective systems may be 
submitted for approval; 

Within enclosed ceiling spaces and shared risers, provide an adhesive strip of 
reflective material to each side of the support system, ensuring that it is clear 
visible. The strip shall be a minimum dimension of 300mm x 40mm. Application 
shall be repeated every 2m minimum; 

All equipment used in the channel shall be from the same supplier and adhere to 
their warranty requirements; 

The maximum fill of a cable tray shall not exceed 50%; 

Cable on wire ways and cable trays/ladders should only be tied to these supports 
using Velcro type ties throughout (unless more onerous requirements are 
recommended by the manufacturer for that particular System); 

• The following securing\routing methodologies are not permitted: 
• Nylon cable ties; 
• Cable stapling; 
• Resting of cables on the underside of roofing tiles; 
• The routing of cables in inaccessible\hazardous areas. 

Cable slack of approximately 300mm shall be provided at the user outlet, and 
shall be in the form of a goose neck; 

Cable slack of 3m shall be provided at the CER/FD, and shall be in the form of a 
goose neck; 

Minimum untwist at termination shall not exceed the Manufacturer’s 
specification; 

The minimum bend radius, under no load conditions, shall not be less than four 
times the cable diameter or the manufacturers recommended, whichever is the 
greater; 

The required minimum bend radius for fibre and copper patch cords shall be 
followed to the manufacturer’s specification; 
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There shall be no exposed shielded pairs after termination and only the overall foil 
shall protrude over the jacket by no more than 10mm; 

There shall be a maximum of 4 connections in the full Category 6A channel. This 
maximum would include two connections in the patching rack, one connection in 
a consolidation point, and one connection to the end device; 

The maximum conduit fill shall not exceed 50%; 

The foil of the F/UTP cabling, if applicable, shall be grounded to the 
telecommunications ground bar in the respective BD and FD 

All cables shall be low smoke zero halogen; 

Riser cabling shall be secured at least a minimum of once every floor; 

Installation of connecting hardware shall comply with the EMI separation 
requirements for cables described in CIBSE AM7; 

Separation between communications LV cabling and light fixtures shall exceed 
300mm. If a crossing is required, this shall be at right angles. This minimum 
separation shall also be maintained from other EMI sources; 

The following length requirements apply: 
• Maximum horizontal cable length is 90m; 
• Minimum horizontal cable length is 15m; 
• Maximum total cord length (including work area, equipment and cross-

connect cords, if applicable) is 10m; 
• Minimum cord length is 1m; and 
• The minimum and maximum distance requirements for a cable length between 

a Consolidation point and Telecommunications outlet shall be to the 
Manufacturer’s specification. 

The following minimum distance requirements apply: 
• Hot water pipes and other hydraulic services – 300mm; 
• Boilers or furnaces (including pipe-work) – 2000mm; 
• Fluorescent light fittings and other ballasts – 300mm; and 
• Adjacent walls – 25mm. 

7.5.1 Applications Supported 
Voice grade cabling 

The Tenderer shall confirm support for each application using balanced cabling as 
contained within AS/NZS 3080. 

Voice-grade cabling shall support the following applications: 

• Digital PBX telephony. 
• Analogue Telco Public exchange lines. 
• Digital Telco Public exchange lines (e.g. copper based ISDN PRA and BRA). 
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Category 6A F/UTP 

The Tenderer shall confirm support for each application using balanced cabling as 
contained within AS/NZS 3080 (defined up to 1000 MHz).  

Category 7A F/STP shall support the following applications: 

• IEEE 802.3 suite of protocols designed to operate using a Category 6A F/UTP 
end-to-end channel at 10Mbps, 100Mbps, 1Gbps and 10Gbps. 

• Serial digital video, using baluns. 
• PoE and PoE+ 
• Digital PBX telephony. 
• Analogue Telco Public exchange lines. 
• Digital Telco Public exchange lines (e.g. ISDN PRA and BRA). 

Multi Mode OM4 Optical Fibre Cabling 

Multi-mode OM4 optical fibre cables shall: 

• Support all protocols defined in the IEEE 802.3 suite of standards, designed 
for transmission over multi-mode optical fibre cables to OM4 standard, for the 
following transmission rates: 
• 10 Mbps. 
• 100 Mbps. 
• 1000 Mbps (1 Gbps). 
• 10Gbps 
• 40Gbps for a fibre channel of total length 125m. 
• 100Gbps for a fibre channel of total length 125m. 

• Utilise an MPO connection with LC presentations. 

Single Mode OS2 Optical Fibre Cabling 

Single mode OS2 (if ratified) optical fibre cables shall support: 

• all protocols defined in the IEEE 802.3 suite of standards, designed for 
transmission over single-mode optical fibre cables to OS1/OS2 standard, for 
the following transmission rates: 
• 10 Mbps. 
• 100 Mbps. 
• 1000 Mbps (1 Gbps). 
• 10Gbps  
• 40Gbe/100Gbe over 125m 

7.5.2 Copper Cables 
Category-6A Foil/Shielded Twisted Pair (F/UTP)  

Category-6A F/UTP cables shall conform to AS/NZS 3080 
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Internal grade Category-6A F/UTP or above cables shall be Low Smoke Zero 
Halogen (LS0H). 

7.5.3 Fibre Optic Cables 
Multi-Mode Optical Fibre  

Multi-mode fibre optic cable shall conform to AS/NZS 3080 for: 

• OM4 Fibre (50µm/125µm), 4700 MHz.km @ 850nm. EMB (min.) 

Internal grade multi-mode fibre cables shall be LS0H. 

Single-Mode Optical Fibre  

Single-mode fibre optic cable shall conform to AS/NZS 3080 for OS2 fibre if 
ratified. 

Single-mode fibre optic cable shall conform to AS/NZS 3080 for OS1 fibre if not 
ratified. 

Internal grade multi-mode fibre cables shall be LS0H. 

7.5.4 Patch Panels and Consolidation Points 
Category 6A F/UTP or above Patch Panels 

Category 6A F/UTP or above RJ45 patch panels shall have the following 
characteristics: 

• Suitable for mounting in 19" frames within termination cabinets. 
• Fixed using securing bolts and captive nuts at either side. 
• With sufficient finger space around connectors to allow patch cables to be 

connected and disconnected and to allow individual connectors to be mounted 
and dismounted without disturbing other adjacent connectors. 

• Able to accommodate full labelling of every connector. 
• With cable support at the rear for dressing individual cables with due 

consideration for minimum bending radii of cables to avoid permanent 
indentation of the cable sheath. 

• With appropriate protective glands or grommets to provide strain relief for 
cables entering at the rear.   

• Panels shall be front mount only, no more than 400mm front to back, and shall 
contain return flanges to increase rigidity. 

• RJ45 connectors shall be installed with plug locking mechanisms at the top. 
• Snap in connectors shall be firmly fixed to the connector cut-out in the panel. 

Connector layout shall follow consistent pattern to the maximum possible 
density consistent with ease of installation and maintenance. 

• The termination sequence shall be consistent on all racks with the lowest 
number at the first available termination at the top left of the frame or panel, 
or allocated portion of the panel. 
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• Sufficient cable reserve shall be installed such that re-termination of 
connectors can occur in addition to an allowance for removal and inspection 
of the complete panels. 

• Strain relief shall be provided at each termination such that any strain on the 
cabinet is not transferred to the electrical contacts in the connector 

Optical Fibre Patch Panels and Fibre Termination Blocks 

Fibre optic patch panels shall have the following characteristics: 

• Suitable for mounting in 19" frames within termination cabinets. 
• Fixed using securing bolts and captive nuts at either side. 
• Enclosed units, sealed to IP54, front mount only and with no more than 

400mm front to back. 
• Outlets can be installed complete with housing, adaptors, nuts, strain relief, 

dust cover, ferrule assemblies and crimp rings. 
• Suitable bulkhead adaptors installed where required complete with tight 

polymer caps to prevent ingress of dust and moisture, suitable location keys 
and nuts. 

• With sufficient finger space around connectors to allow patch cables to be 
connected and disconnected and to allow individual connectors to be mounted 
and dismounted without disturbing other adjacent connectors. 

• Able to accommodate full labelling of every connector. 
• With an internal area for cable management, splicing and cable support, fully 

accessible for installation and maintenance purposes. 
• Cables entering enclosed panels can be protected by appropriate protective 

glands or grommets and dressable with due consideration for minimum 
bending radii. 

• With strain relief provided at each connector with compression glands or 
internal clips and entrapment of yarn based impact resistance on each fibre 
optic cable. 

• Any strain on the cable or element shall not be transferred to the connector. 
• In the case of panels housing terminations with maintenance access to rear, 

using sliding, tilting or other mechanism that does not strain the terminated 
cables or terminations. 

7.5.5 Core and Building Distribution Equipment Racks 
Equipment cabinets shall have the following characteristics: 

• Fabricated from steel or aluminium. 
• Minimum useable frame height of 45U (1U=44.45mm) unless otherwise 

nominated. 
• Minimum dimensions of 800mm (width) x 900mm (depth). 
• Cable entry supported through the base of the cabinet. 
• Cable entry supported through the top of the cabinet. 
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• A modular plinth kit provided. 
• Lockable front and rear doors, with all cabinet keys identical. 
• Smoked glass front door and perforated rear door (with documentation wallet). 
• Removable side panels. 
• 1 No. 150mm tray up each side of the cabinet between the front and rear 

mounting frames. 
• 19” mounting frames adjusted to accommodate the installation of 550mm 

deep shelves. 
• 4No. 550mm deep equipment shelves with front and back supports supplied 

for each cabinet. 
• 1No. 10 way un-switched power strip, mounted vertically at the rear. 
• 1No. 300mm tray up each side of the cabinet between the front and rear 

mounting frames. 
• Fitted with a minimum of 4 heat extract fans in the top of the cabinet. 
• Vertical cable management to be provided at the front of each cabinet 

providing 90mm deep patch cord jumper rings at not more than 300mm 
intervals. 

• A minimum of 2 heat extract fans in the top of the cabinet. 
• 4 mounting feet provided per cabinet. 
• Earth bonding between cabinet components. 

7.5.6 Riser  Distribution Equipment Cabinets 
Edge network switches shall be provided in wall-mounted configurations in the 
Access Layer when located within a riser or non-conditioned space. 

These shall house the Compact Industrial Switches (Hirschmann MS30 switches 
or equivalent), with backplane and fibre/copper patch panel modules (MM22POE 
for copper and  MM4-2TX for fibre), within a Rack Technologies enclosure (or 
equivalent). Provide all required power supplies. 

7.5.7 Cable Terminations 
Category-6A F/UTP Cabling   

Category 6A F/UTP cable shall be directly terminated at each end on a Category 
RJ45, 8 pin, un-keyed sockets as defined in TIA568A. 

Optical Fibre Connectors 

Optical fibre cables shall be terminated in connectors that conform to AS/NZS 
3080. There shall be the following types of optical fibre connector: 

• MPO connectors 
• LC connectors 
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The average loss for all connector pairs shall be less than 0.3dB, including the loss 
due to splicing. The Contractor shall confirm all required fibre connections with 
the Client before procurement and installation.  

7.5.8 Outlet Enclosures 
Faceplates 

Faceplates shall typically be white PVC with standard cut-outs to accommodate 
the installation of RJ45 sockets. The Contractor shall coordinate with the 
Architect, Interior Designer and the Room Data Sheets to confirm colour and wall 
elevation position. The Contractor shall work with the Services Contractors to 
confirm location, elevation and types of connection enclosure throughout each 
Floor.  

7.5.9 Cable Testing 
Method 

The Cabling Contractor shall issue the following information to the Contractor 
prior to commencing cable testing, in accordance with the agreed installation 
programme: 

• Fully detailed method statements, identifying the manufacturer of test 
equipment and procedures to be followed for all tests. 

• Details of cable testing documentation procedures and samples of the test 
documentation. 

• Sample signatures of all personnel authorised to carry out cable tests. 
• Provide proof that all testing equipment has been calibrated by manufacturer 

within manufacturer dictated timeframes.  

Notice 

The Cabling Contractor shall provide at least fourteen days notice of the date of 
commencement of the first cable tests.  Additionally, this notice shall be given 
again if the tests are separated such as to give a week with no testing carried out. 

Test Equipment 

The model and serial numbers of test equipment used for testing shall be recorded 
for each relevant test. 

Testing 

Tests shall be carried out and recorded on every cable installed unless otherwise 
specified.   

Records 

Test results shall be recorded electronically and copied to CD-ROM, in their 
original electronic format, for review by The Client or The Clients Representative.  
The Cabling Contractor shall free-issue any software necessary to read the test 
results. 
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Failures 

Failures detected during testing shall be duly noted.  All faults shall be rectified 
and any damaged cables shall be replaced with new cables in complete runs. 

Witness Tests 

The Client, or The Client’s representative, reserves the right to attend site to 
witness cable tests and complete random sample testing upon completion of tests.  
Witness testing and random sample testing shall be agreed with The Cabling 
Contractor prior to commencement 

7.5.10 Testing 
Objectives 

The purpose of testing is to demonstrate that the installed cables meet the 
appropriate standards of performance. 

Category 6A F/UTP 

Every Category 6A F/UTP cable shall be tested over the permanent link to 
confirm performance characteristics as stated in AS/NZS 3080. 

Computed test results that indicate that some part of the result is closer to the limit 
than the tolerance of the test equipment may be noted as ‘PASS*’ or ‘FAIL*’. A 
‘PASS*’ test result shall not be accepted and shall be treated in the same way as a 
‘FAIL”. 

The following field parameters shall be tested on 100% of the telecommunications 
links: 

• Wire map, as well as shield continuity 
• DC Loop resistance 
• Characteristic Impedance 
• Attenuation to Cross-talk ratio (ACR) 
• Power sum ACR 
• Length 
• Insertion loss 
• Near-End Cross-talk (NEXT) (Both directions) 
• Power sum Near-end Cross-talk (PS NEXT) (Both directions) 
• Far-End Cross-talk (FEXT) (Both directions) 
• Equal Level Far-End Cross-Talk (ELFEXT) (Both directions) 
• Power sum Equal Level Far-End Cross-Talk (PSELFEXT) (Both directions) 
• Power sum Far-End Cross-Talk (PSFEXT) (Both directions) 
• Alien Cross-talk (AXT) 
• Return loss (Both directions) 
• Propagation delay (Both directions) 
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• Delay skew 

The preceding test parameters shall be measured with a Fluke Networks DTX-
1800 or Agilent Technologies WireScope Pro, with current firmware and 
calibrated to within the factory time frames. Other test units may be considered 
but must be equivalent to the above equipment and must be approved by the 
Client or the Clients representative, as well as being compliant with the System 
Suppliers recommended equipment. 

Optical Fibre Cable 

Each optical fibre channel shall be tested to confirm (as a minimum) that it meets 
the insertion loss requirements, as detailed AS/NZS 3080, for the applications 
detailed in this Specification. 

• Multi-mode fibre optic cables shall be tested at 850nm and 1300nm 
wavelength. 

• Tests shall be made in both directions of the installed cable. 

For each optical fibre channel the following test results shall be recorded: 

• Power Meter Measurements: 
• Overall attenuation (insertion loss) to the nearest 0.1dB in both directions. 
• Confirmation of mapping of fibre cores onto patch panel terminations. 

• OTDR Measurements 
• The length of the channel in meters. 
• The loss of each connector and splice in the channel. 

Failures 

Cables that continually fail tests shall be pulled out and replaced by complete runs 
of new cable.  Cable jointing or running of part segments shall not be accepted. 

Test Records 

Test results shall be recorded in electronic form on one or more CD ROMs.  The 
Cable Contractor shall free issue any software required to read test results. 

Test records shall identify cables under test using the equivalent cable identity to 
that installed.  Alternatively, the Cable Contractor shall provide an electronic 
schedule of the mnemonics used during tests and cross reference these to the 
actual (installed) cable identity. 

Electronic copies of OTDR test results shall be scaled to allow measurements of 
insertion loss across all splices and connectors on the link to the nearest 0.1dB. 
The location of all splices and connectors shall be clearly indicated, along with the 
measured insertion loss.  (These requirements may be generated by the OTDR 
tester in the form of an event table.) 
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7.5.11 Labelling and Records 

7.5.11.1 General 
The general requirements for labelling shall be as defined in AS/NZ 3085.1:1995. 
Where an existing installation labelling system is established the new system shall 
be an extension of the existing system. 

7.5.11.2 Cable Labels 
Place labels on cables during installation to incorporate: 

• Identification markers at each end. 
• A minimum of three markers at either cable end and labelled on the jackets at 

intervals of one meter such that the cable can be identified at least three meters 
beyond the termination points. 

• Identification markers at five meter intervals for outdoor cables. 

7.5.11.3 Telecommunications Outlet Labels 
Label each faceplate using traffolyte labels with black text on a white background 
with 3.5mm high “Arial” style font. The labels shall identify the originating 
equipment room and outlet jack number. 

Coloured icons provided with the outlets are to be installed to indicate services. 
Outlet A will be Blue, Outlet B will be Red and Outlet C (where provided) will be 
left blank. Blue = Voice, Red = data, Blank = spare. 

The faceplate will be labelled AA BBBB CC where: 

AA - refers to the equipment room that the work area is cabled from. 

BBBB - refers to the room number were the work area is located. 

CC - refers to the outlet number where there are more than one outlet in a 
work area. 

In addition, the individual sockets in each faceplate shall be identified as 
alphabetically, i.e. A, B, C. 

7.5.11.4 Equipment Room Labels 
The FD patch frame shall conform to the following wall frame example: 

 B12-539-07-A B12-539-07-B B12-539-07-C B12-539-08-A B12-539-08-B B12-539-08-C  

Horizontal UTP Cat-6A Telecommunication Outlets to Building 2 Room 539 

B12-539-05-A B12-539-05-B B12-539-05-C B12-539-06-A B12-539-06-B B12-539-06-C 
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Where the following are represented: 

B12 - refers to the FD. 

539 - refers to the space number 

07 - refers to the outlet number in this work area 

A - refers to socket A in the faceplate 

The designation strips for wall mounted termination strips are to be colour coded 
as follows: 

Horizontal F/UTP - Light Blue 

Active Data  - Purple 

Active Voice  - Red 

Termination information is to be printed in Black onto coloured paper. 

7.5.11.5 Records 
Provide cable records in both hard copy and soft copy form to an agreed format. 
Record all details of the cabling system components installed, patching records 
and test results as part of these works. 

The records shall be in accordance with AS/NZ 3085.1, including Appendix D 
and Appendix E. 

Provide hard copy records in each cross connect location and in the Operating and 
Maintenance Manuals. Provide record holders in each equipment room adjacent to 
the cross connect frame. 

7.6 Cable Containment and Support Systems 

7.6.1 Application 
The various available cable containment and support systems shall be utilised as 
shown in the following table unless required otherwise on the drawings or within 
this specification. 

7.6.2 Catenary Cable Support Systems 
Not to be utilised unless given prior approval. 

Use stranded steel wire of suitable gauge for the proposed load. 

Terminate ends using proprietary thimbles and secure cut strands in workmanlike 
manner. 

Fix to structure using approved method. Install a turnbuckle in each length to 
facilitate tensioning. 
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Fix cables to catenary using approved nylon wire ties or bright steel ties. Remove 
fly ends of nylon cable ties. The use of insulating tape as a securing or fixing 
method is not permitted. 

Ensure that the total weight of the suspended cable is borne by the catenary and 
that the cable at each end and at any dropper has sufficient slack to allow for 
normal movement, termination of cables and the like. 

7.6.3 Conduits 

7.6.3.1 Type 
uPVC conduit to AS 2053. 

7.6.3.2 Size 
A minimum 20mm diameter shall be used for any conduit or as required by the 
application. 

Maximum 50% cable-fill conduit. 

Provide draw wires for all conduits. 

Provide accessible draw-in boxes along conduit runs. 

Where spare conduits may be subject to dust and moisture ingress, provide 
suitable plugs. 

Ensure conduits are free from dirt and loose material before cables are drawn in. 

Seal openings around conduits or penetrations with fire retardant/water resistant 
sealant as required to the standards or to regulatory requirements. 

7.6.4 Cable Tray 
Painted, galvabond, steel perforated tray sized to accept the cables required over 
the nominated route. Install with punching burrs away from cable mounting 
surface. 

Loading weight and capacity < 50% of the capacity given in the manufacturer’s 
data. 

Supported at intervals as advised in the manufacturer’s data. 

Supply and install all hangers, splices, bends, brackets, screws, nuts, etc. for a 
complete working system. 

Differing voltage cables shall be on separate cable trays. 

Co-ordinate routes with other Trades. 

Secure all cables using approved ties appropriate to the duty. 



Mirvac Projects Pty Limited 8 Chifley Square  

Building Management & Controls System (BMCS) Specification  
 

Building Management & Controls System (BMCS) Specification | Rev D | 11 February 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-05_MECHANICAL\BMS\M340[C] BMCS SPECIFICATION TENDER 

ISSUE_MC_110211.DOCX Page 94 
 

7.6.5 Fibre Management System 
Fibre raceway shall be utilised for all horizontal fibre reticulation. 

ADCKrone FibreGuide or equivalent; 

Loading weight and capacity < 50% of the capacity given in the manufacturer’s 
data. 

Supported at intervals as advised in the manufacturer’s data. 

Supply and install all hangers, splices, bends, elbows, crosses, exits, covers, 
trumpets, adapters, brackets, screws, nuts, etc. for a complete working system. 

Co-ordinate routes with other Trades. 

7.6.6 Skirting and Wall Duct 
Use only where shown on the drawings. 

Unless otherwise specified, duct shall be 150 mm high extruded aluminium, black 
powder coated finish.  Provide at least two completely segregated channels; one 
for power cables and one for telecommunications cables and data cables.  Splay 
top edge.  Surface mount onto blockwork, semi-recess into plasterboard. 

Provide access to each channel of the skirting duct from accessible ceiling space, 
dropping down in separate conduits into the rear of the skirting duct. 

Provide conduits to maintain circuit/cable continuity through stud partition walls, 
over doors and the like.  Provide at least 2 conduits at each location to support 
power, communications and data. 

Provide all end plates, mounting plates, accessories, splice plates, etc.  to provide 
a complete working system. 

Submit sample for approval prior to installation. 

7.6.7 Cable Ladder 
Galvanised steel or aluminium sized to accept the cables required over the 
nominated route, unless otherwise specified.  

Loading weight and capacity < 50% of the capacity given in the manufacturer’s 
data.  

Capable of accepting a load of 100kg at the midpoint between two supports 
without any non-elastic deflection. 

Supported at intervals not exceeding those advised in the manufacturer’s data. 

Supply and install all hangers, splices, bends, brackets, screws, nuts, etc. for a 
complete working system. 

Differing voltage cables shall be on separate cable ladders. 

Co-ordinate routes with other Trades. 

Secure all cables using approved ties appropriate to the duty. 
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7.6.8 In-floor Duct 
Liaise to ensure proposed system is coordinated with structural and finished floor 
systems. 

Provide at least two completely segregated channels, with at least one for power 
cables, and the other suitable for telecommunications cables and data cables. 

Install either between the layers of reinforcing steel in the floor slab or within the 
topping, to approval in locations shown on the drawings. 

In the locations shown, provide flush outlet boxes with hinged covers with 
recesses for the installation of matching floor surfaces and a separate hinged 
section to facilitate entry of cables without pinching. 

Install systems to manufacturer’s specifications. 

7.6.9 Containment Support Systems 

7.6.9.1 General 
Prior to installing support systems, liaise with other trades to facilitate co-
ordinated distribution routes.   

Use proprietary galvanised steel section systems, clamps, and brackets and related 
accessories. 

Secure to building structure only, to manufacturers’ specifications. 

7.6.9.2 Sizing 
Use a system of suitable size and strength to allow for the required load and for 
expansion and contraction of cable containment systems. 

7.6.9.3 Materials 
Remove sharp edges from cut ends and touch-up with a cold application 
galvanising paint. Finish or cap as necessary. 

7.7 Schedule of Rates 
Item Rate $ ¢ 

Cat 6 UTP cable installed and terminated M   

Cat 6a S/FTP cable installed and terminated M   

Single UTP Data Outlet Ea   

Double UTP Data Outlet Ea   

Triple UTP Data Outlet Ea   

Single Cat6a S/UTP Data Outlet Ea   

Double Cat6a S/UTP Data Outlet Ea   
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Item Rate $ ¢ 

Triple Cat6a S/UTP Data Outlet Ea   

    

6-core OM3 optical fibre cable - LSZH M   

12-core OM3 optical fibre cable – LSZH M   

6-core OM3 optical fibre cable – gel filled – LSZH M   

12-core OM3 optical fibre cable – gel filled – LSZH M   

6-core OM4 optical fibre cable - LSZH M   

12-core OM4 optical fibre cable – LSZH M   

6-core OM4 optical fibre cable – gel filled – LSZH M   

12-core OM4 optical fibre cable – gel filled – LSZH M   

6-core OS1 optical fibre cable – LSZH M   

12-core OS1 optical fibre cable – LSZH M   

6-core OS1 optical fibre cable – gel filled – LSZH M   

12-core OS1 optical fibre cable – gel filled – LSZH M   

6-core OS2 optical fibre cable – LSZH M   

12-core OS2 optical fibre cable – LSZH M   

6-core OS2 optical fibre cable – gel filled – LSZH M   

12-core OS2 optical fibre cable – gel filled – LSZH M   

    

OM3 fibre core termination Ea   

OM4 fibre core termination Ea   

OS1 fibre core termination Ea   

OS2 fibre core termination Ea   

    

Fibre Raceway    

100 x 50 Fibre Raceway Section M   

100 x 50 Fibre Raceway Bend Ea   

100 x 50 Fibre Raceway Elbow Ea   

100 x 50 Fibre Raceway Cross Ea   

100 x 50 Fibre Raceway Trumpet Ea   

100 x 50 Fibre Raceway Exit Ea   

100 x 50 Fibre Raceway Adapter Ea   

    

150 x 100 Fibre Raceway Section M   

150 x 100 Fibre Raceway Bend Ea   

150 x 100 Fibre Raceway Elbow Ea   

150 x 100 Fibre Raceway Cross Ea   

150 x 100 Fibre Raceway Trumpet Ea   
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Fibre Raceway    

150 x 100 Fibre Raceway Exit Ea   

150 x 100 Fibre Raceway Adapter Ea   

Other    

    

Cable tray    

300mm Medium duty cable tray – Horizontal reticulation M   

300mm Medium duty cable tray – Vertical reticulation M   

300mm Medium duty cable tray bend  Ea   

300mm Medium duty cable tray Tee Ea   

450mm Medium duty cable tray – Horizontal reticulation M   

450mm Medium duty cable tray – Vertical reticulation M   

450mm Medium duty cable tray bend  Ea   

450mm Medium duty cable tray Tee Ea   

450mm Medium duty cable tray Tee Ea   

600mm Medium duty cable tray – Horizontal reticulation M   

600mm Medium duty cable tray – Vertical reticulation M   

600mm Medium duty cable tray bend  Ea   

600mm Medium duty cable tray Tee Ea   

750mm Medium duty cable tray – Horizontal reticulation M   

750mm Medium duty cable tray – Vertical reticulation M   

750mm Medium duty cable tray bend  Ea   

750mm Medium duty cable tray Tee Ea   

    

ICT Equipment    

Core Switches (Type) Ea   

24-port Edge Switches (Type) Ea   

Routers Ea   

Modem Ea   

Firewall Appliance Ea   

Server Ea   

    

Software list:   -    

Operating System Ea/Lic.   

NMS Server (software or appliance) Ea/Lic.   

SCADA package Ea/Lic.   

Virtual Machine Host  package Ea/Lic.   

Virus Scanner Ea/Lic.   

SQL Database Ea/Lic.   
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Cable tray    

Report Generation Ea/Lic.   

Backup software Ea/Lic.   

 Ea/Lic.   

 Ea/Lic.   

 Ea/Lic.   

 Ea/Lic.   

Middleware Total   

Converged Points  Total   

Additional Points Ea.   

    

Small Form Edge Switches (Type) Ea   

Small Form Edge Switches Backplanes Ea   

Small Form Edge Switches Power Supply Ea   

    

Small Form Edge Switch Enclosure Ea   

45RU 19” Rack approx. 800x900mm (specify dimensions)  Ea   

24-port Cat6A patch-panel Ea   

24-port OM3 FOBOT Ea   

24-port OM4 FOBOT Ea   

24-port OS1 FOBOT Ea   

48-port OM3 FOBOT Ea   

48-port OM4 FOBOT Ea   

48-port OS1 FOBOT Ea   

Vertical cable manager (Copper) Ea   

Horizontal cable manager (Copper) Ea   

Vertical cable manager (Fibre) Ea   

Horizontal cable manager (Fibre) Ea   

    

Small Form Cat6A Patch Panels Ea   

Small Form OM3 Patch Panels Ea   

    

Cat6A patch leads (1.5m nominal) Ea   

OM3 patch leads (1.5m nominal) Ea   

OM4 patch leads (1.5m nominal) Ea   

OS1 patch leads (1.5m nominal) Ea   

    

Others not listed Ea   
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8 BMCS and Controls 

8.1 Electronic Controls 

8.1.1 General 
All controls shall be capable of operating in ambient conditions varying between 
0°C to 40°C and 0-95% RH non-condensing.  Controls for external applications 
shall be capable of operating in ambient conditions varying between -15°C to 
50°C and in rain and snow. 

All wall mounting sensors and thermostats shall be suitable for mounting on 
Australian Standard conduit boxes. 

All control devices shall, unless provided with a flying lead, have a 20mm conduit 
knockout.  Alternatively they shall be supplied with adaptors for 20mm conduit. 

All control equipment shall be installed such that there is adequate clearance for 
removal of any such item without dismantling any other item of equipment and 
also for normal testing, maintenance and inspection. 

When items of equipment are installed in the situations listed below the following 
ancillary items shall be included: 

• External Mounting: All devices mounted externally, or which due to their 
location are exposed to the elements, are to be suitably weatherproofed to IP 
65; 

• Pipework Immersion: Corrosion resisting pockets of a length suitable for the 
complete active length of the device, screwed ½" or ¾" BSPT suitable for the 
temperature, pressure and medium; 

• Duct Mounting: Mounting flanges, clamping bushes, couplings, lock-nuts, 
gaskets, brackets, sealing glands and any special fittings necessitated by the 
device; 

Two position switching devices shall: 
• Have concealed adjustment unless detailed otherwise in the Contract 

documents; 
• Be capable of switching voltages up to 230V ac and all accessible live parts 

shall be shrouded to IP 2X as a minimum.  Devices with metallic cases or 
exposed metal parts shall be supplied complete with an earth terminal; 

• Temperature, humidity and pressure sensors shall operate on extra low 
voltage. 
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8.1.2 Sensors & Switching Devices 
The following types of measuring device shall be selected so that the total 
combined limits of accuracy of the sensor and its associated BMCS 
controller/IUC are (unless stated elsewhere): 

 
Sensor Range Accuracy * 

Temperature   

 - discharge air  -10 to +50 °C ± 0.3°C 

 - space 0 to +50 °C ± 0.3°C 

 - Space (Wireless) 0 to +50 °C ± 0.5°C 

 - chilled water -10 to +30 °C ± 0.25°C 

 - condenser water 0 to +50 °C ± 0.25°C 

Humidity   

Space/Discharge 10 to 90% RH ± 3% 

Space Wireless 10 to 90% RH ± 5% 

Duct and Water Pressure      - ± 3% 

Water flow meter > 5:1 ± 2% 

*To ensure accuracy, all temperature measuring devices in wells or pockets shall 
be installed using a suitable heat transfer medium. 

8.1.2.1 Pressure Switches For Pipework 
• Shall be bellows operated; 
• Suitable for the medium and the working temperatures and pressures; 
• Capable of withstanding a hydraulic test pressure of 1.5 times the working 

pressure; 
• Connections shall be suitable for 8mm (¼") o.d. copper tube; 
• Supplied suitable for pipe or wall mounting; 
• The setpoint shall fall within 30%-80% of the scale range; 
• Static pressure switches shall have differentials adjustable over 10%-30% of 

the scale range; 
• Differential pressure switches shall have a differential of no more than 0.2 bar 

(20 kPa); 
• Shall include calibration scales for both setpoint and differential adjustments; 
• Differential pressure switches installed across orifice plates for flow proving 

applications shall be by the preferred manufacturer listed in the Particular 
Specification. 

8.1.2.2 Pressure Switches For Air Systems 
• Shall be diaphragm operated; 
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• Switches shall be supplied with air connections permitting their use as either 
static or differential pressure switches; 

• Shall be supplied complete with brackets suitable for wall mounting or 
mounting on ducts in any plane; 

• The setpoint shall fall within 30%-80% of the scale range; 
• Shall have a switching differential of not more than 10% of the scale range; 
• Shall include a calibration scale for the setpoint. 

8.1.2.3 Air Flow Switches 
• Shall be selected for the correct air velocity, duct size and mounting attitude; 
• Exposed parts of the switches shall be suitably coated or made to withstand 

any special atmospheric conditions in which they operate. 

8.1.2.4 Water Flow Switches 
• Shall be electromagnetic or magnetic flow type 
• Shall be selected for the correct water velocity, pipe size and mounting 

attitude. 

8.1.2.5 Level Switches 
• Shall be selected for the fluid type, system pressure and have adjustable 

differentials; 
• May be conventional float type, capacitance type or conductivity type; 
• Where conductivity types are offered they shall include all probes (including 

earth). 

8.1.2.6 Condensation Sensors 
• Shall be installed on the chilled beam 

8.1.2.7 Room Temperature/Humidity Sensors 
• Shall have the conduit entry points sealed to prevent draughts blowing through 

the conduit and affecting the sensor reading. 
• Wireless room sensors shall utilise a frequency within a legal range as 

approved by ACMA. 
• Wireless room sensors shall have a normal battery life greater than 5 years. 

8.1.2.8 Averaging Element Duct Temperature Sensors 
• Shall be used where a probe type Duct Sensor cannot penetrate more than ¼ of 

the way across a duct or where noted; 
• Shall have a minimum capillary length of between 3m and 5m to suit the 

application; 
• The averaging element shall be serpentined across the whole duct; 
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• Where the span of the element is less than 1m then it shall be fixed with 
purpose-made clips and may be unsupported across the duct; 

• Where the span of the element is above 1m then it shall be supported on 
Unistrut or similar rigid support. 

Averaging elements composed of multiple thermistor beads are not acceptable. 

8.1.2.9 Room Humidity Sensors 
• Shall not require regular maintenance, re-calibration or regeneration; 
• Shall have the conduit entry points sealed to prevent draughts blowing through 

the conduit and affecting the sensor reading. 

8.1.2.10 Duct Mounted Humidity Sensors 
• Shall not require regular maintenance, re-calibration or regeneration. 

8.1.2.11 Pressure Sensors 
• Shall be suitable for the medium and the working temperatures and pressures; 
• Shall be capable of withstanding a hydraulic test pressure of 1.5 times the 

working pressure; 
• Connections shall be suitable for 8mm (¼") o.d. copper tube; 
• Ductwork versions shall be supplied with air connections permitting their use 

as static or differential pressure sensors; 
• The setpoint shall fall within 30%-70% of the sensing range of the sensor. 

8.1.3 Weather station 

8.1.3.1 General 
Shall consist of at least two (2) measurement sensors contained within a single 
multi sensing device. Measurement sensors include: 

• Dry bulb temperature 
• Relative Humidity 
• Wet bulb temperature 
• Wind Direction  
• Wind Strength 
• Rain Sensor 

Shall be capable of connection to the BMCS for all sensed measurement points; 
Technical performance shall be equivalent to Vaisala weather transmitter model 
WXT 520; 
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8.1.4 Actuators 

8.1.4.1 General 
• Shall have a sufficient torque to open and close valves and dampers against 

the maximum out of balance pressure across them; 
• Shall be supplied complete with the necessary universal joints, cranks, 

linkages and mountings for the specified motorised valve or motorised 
damper; 

• Shall have position indicators unless fitted to terminal units.  The fully open 
and closed positions shall be unambiguously marked; 

• Shall have a manual override facility unless fitted to terminal units; 
• Shall have a linear stroke/control signal characteristic. 

Control Damper Actuators shall be of the type where the damper spindle passes 
through the actuator and is secured by a U clamp. 

Additional features required shall include: 

• Fail Safe: Shall have an auxiliary spring for fail safe conditions.  The spring 
shall be rated for a minimum of 1000 operations.  The spring shall have 
sufficient torque to open or close valves and dampers against the maximum 
out of balance pressure across them. 

8.2 Valves 

8.2.1 General 
• All valves with the exception of unit valves shall be fitted with valve position 

indicators clearly marked to show the fully open and fully closed positions; 
• All valves shall be tested to a pressure of at least 150% of their standard rated 

working pressure; 
• All valves shall be manufactured to comply with the relevant Australian 

standard; 
• All valves shall be suitable for the system pressure in which they operate; 
• Valve bodies Up to and including 50mm shall be screw fit and above 50mm 

they shall be flanged.  The body construction and flanges shall be suitable for 
the medium, temperature and pressure of the systems in which they operate. 

With the exception of butterfly valves, valves shall be of the single seated plug or 
rotating ball types.  No plugs or trims shall be constructed of materials liable to 
corrode or cause sticking. 

8.2.2 Valve Selection 

8.2.2.1 Characteristics 
• Two-port valves shall have an equal percentage or modified parabolic 

characteristic and their rangeability shall be not less than 100:1; 
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• Actual valve Kvs values shall not deviate from the quoted Kvs value by more 
than ±10%; 

• The Kv of the valve shall not deviate from the stated characteristic curve by 
more than ±10%; 

• Three-port and four-port valves shall give an installed constant total flow 
characteristic, within ±10%, for all valve positions. 

8.2.2.2 Authority 
• All two-port modulating valves shall be selected to have an authority between 

0.45 and 0.7; 

8.2.2.3 Let-By 
On liquid applications let-by shall not exceed 0.05% of full duty. 

8.2.2.4 Two-Port Valves 
Shall be selected to ensure that each valve is capable of opening and closing 
against the maximum differential head which may be applied across the valve in 
its circuit. 

8.2.2.5 Butterfly valves  
Butterfly valves and actuators shall be supplied by Keystone or approved 
equivalent. 

Modulating butterfly valves shall be selected so that full flow rate is achieved at 
the 60% open position unless a "fishtail" pattern butterfly is used when the valve 
shall be 90% open for full flow rate.  The actuator stroke shall be set accordingly. 

8.3 Labels 
Engraved Formica laminate labels shall be fitted to all items of controls 
equipment and the labels shall be in accordance with the reference numbers. 

Where field mounted local isolators/switch disconnectors and emergency 
stoplocks are provided they shall be fitted with engraved Formica laminate labels. 

Labels shall be fitted to a flat surface next to the controls device using self-tapping 
screws or an epoxy based resin.  Where no flat surfaces are available e.g. on 
valves, the labels shall be hung from brass chains.  Control items in occupied 
areas other than plant rooms shall be marked with their tag reference on concealed 
surfaces i.e. on the inside of a room temperature sensor cover. 

8.4 Control Panels (CPs) 

8.4.1 Index Of Protection 
All CPs shall have a minimum protection of IP 54. 
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8.4.2 Finger Protection 
All components shall be IP 2X finger protected such that live parts cannot be 
accidentally touched. 

8.4.3 Fabrication & Assembly 
FCP shells shall be manufactured in best quality pickled and oiled mild steel plate 
to a minimum thickness of 2mm, in all folded and welded construction. 

Doors shall be 700mm maximum width, mild steel with folded edges and welded 
corners suitable for eliminating distortion and whip, to a minimum thickness of 
2mm.  They shall have hinges of a type which permit removal of the door and 
door stays which prevent them opening more than 90 degrees. 

CPs shall be constructed in sections no wider than 1580mm.  Each section shall 
have fully numbered interconnecting terminals.   

Mounting plates within CPs, for fitting internally mounted equipment, shall be in 
galvanised mild steel to a minimum thickness of 2mm.  Equipment shall be fitted 
to Avdel Nutserts or similar to eliminate back nuts.  Alternatively, the mounting 
plate may be tapped and the equipment fixed with screws.  Self-tapping screws 
will not be permitted.  The mounting plates shall be suitable for supporting all 
equipment within any section without visible distortion. 

No equipment shall be mounted less than 300mm from the base of the CP. 

All framework associated with doors shall be fitted with foamed plastic dust 
protective strip or neoprene tube sealing gaskets. 

CP construction shall be such that adequate ventilation shall be provided for 
internal heat dissipation.  Under no circumstances shall the internal temperature 
rise above 40°C.  Where required, louvred sections and/or ventilation fans shall be 
provided.  

8.4.4 Finishes & Labelling 
All surfaces shall be smooth and free from burrs, weld marks and sharp edges. 

Paint finishes shall be in stoved enamel. 

Internal mounting plates shall be galvanised. 

External labels shall be in 'Formica' engraving laminate coloured white with black 
engraving.  All labels shall be fixed with bright finish instrument head screws or 
plastic flat headed push-in rivets of the same colour as the label.  Labels for 
switch plates shall cover the entire area taken up by a switch and its associated 
lamps and be drilled and engraved for each group of items. 

Internal labels shall be either of the following: 

• 'Formica' engraving laminate coloured white with black engraving fixed with 
bright finish instrument head screws or plastic flat headed push-in rivets of the 
same colour as the label; 
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• Engraved cable trunking lids (white engraving on grey coloured cable 
trunking); 

• Non-embossed, plasticised labelling tape, black on white background.  
Embossed 'Dymo' type labels will not be accepted. 

Trunking lids shall be provided with suitable labelled code, i.e. AA, BB, etc. to 
ensure lids can be removed and re-fitted in the correct positions. 

8.4.5 Wiring & Terminations 
All low voltage wiring shall use Tri-Rated cable.  The minimum conductor cross 
sectional area for power, control and extra low voltage wiring shall be follows: 

• Power wiring - 2.5mm2; 
• Control wiring (230V ac ) - 1.0mm2; 
• Extra low voltage wiring associated with BMCS digital inputs and outputs - 

0.5mm2; 
• All other extra low voltage wiring - 0.75mm2. 

All control wiring shall be identified with colour coded and numbered ferrules.  
These numbers shall be shown on the schematic wiring diagrams. 

All control wiring shall be fitted with crimped terminal ends.   

Twenty spare terminals shall be fitted to each CP.  Each terminal rail shall have 
sufficient length for 10% additional terminals. 

All wiring for BMCS control devices shall be via hinged 'link' type terminals. 

Entry to the CP terminals shall be via detachable, undrilled gland plates.  Gland 
plates shall cover the length of the terminal strip, be constructed from non-ferrous 
metal and be of sufficient thickness to support the incoming and outgoing cables. 

All CP-mounted equipment shall be wired out to terminal strips. 

8.5 Building Management Control Systems (BMCS) 

8.5.1 General 
A 'Glossary of Terms Used' for the BMCS in this Specification is included in the 
Appendices. 

This section details the hardware and software requirements of the BMCS.  The 
functions described serve to define the functional requirements of an acceptable 
system.  

All BMCS equipment shall be capable of operation in the following conditions 
without detriment to the equipment:- 

• 0 - 45°C; 
• 0 - 95% RH (non-condensing). 
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The system shall be logically structured into distinctive sub systems based on the 
functions, performance, modularity and autonomy required within each 
subsystem. Based on these requirements the most appropriate technology shall be 
used.  

Each subsystem shall be autonomous from the other.  

The levels are defined as Management Level and Automation Level.  

Peer to peer communication shall be possible within the sub systems. 

The system design shall be modular in structure to allow straight forward 
extensions. 

Use of communication standards: 

Where a standard is used, it shall have a recognised method of ensuring 
compatibility between devices from different manufacturers.  

Where standard protocols are used, only the following are appropriate to be used 
at the two levels: 

• Management level  BACnet; OPC 
• Automation level  BACnet; LONMARK, Modbus, J Bus 

Where a configuration software tool is used to set-up the network and devices 
from a number of manufactures and are connected to the same network, only one 
tool from one manufacturer shall be used to configure the whole project to ensure 
consistence and interoperability. 

If the standard creates a project specific database in order to configure the 
network, the client shall have ownership of the operation. The BMCS supplier 
will provide all software tools and applications necessary for the development and 
operation of all aspects of the BMCS including graphics (creating and viewing) 
network set-up, database creation, configuration tools and all operating software 

8.5.2 Integration of Third Party Systems 
Third party software shall run concurrent with the BMCS application program 
without affecting its ability to monitor the system and advise that an alarm has 
occurred via a pop-up window. 

The third party management system shall provide the information in a 
commercially available open protocol format and using off the shelf mechanisms. 

Where a physical connection is required between a 3rd party device and the 
system, the third party supplier shall provide the necessary line drivers and cables, 
documentation and support to make the connection into the device that will 
provide the protocol conversion. 

8.5.3 Operator’s Station & Server 
The BMCS server shall be based around the Microsoft Windows 2008 Server 
multi-tasking environment. The networking software shall use the industry 
standard TCP/IP LAN protocol. All LAN connected Operator Workstations shall 
be able to view operator displays from the server. 
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Server hardware shall meet the requirements of the software to be run on the 
server and the following minimum requirements, whichever is the most onerous: 

• Rack mountable (maximum 2U) 
• Processor shall be Intel quad core Xeon 2.4 Ghz (or equivalent performance) 
• Random Access Memory (RAM) 4Gb, 1066Mhz. 
• 2 off 250 GB hard drives hot pluggable 
• RAID 1 Controller 
• Communications ports: One serial port and two USB port in addition to any 

ports required for the keyboard and mouse. 
• CD‐RW and DVD‐RW 
• Gigabit Ethernet NIC 

The operator interface provided by the system shall allow for efficient 
communication of operational data and abnormal conditions. It shall provide a 
consistent framework for viewing of information. Critical areas (such as alarm 
icons) shall be visible at all times.  

The operator interface shall also be compatible with Windows Terminal Services 
allowing remote PDA devices to be used as mobile operator interfaces.  

The operator interface shall employ standard Windowing conventions so as to 
reduce required Operator training. In particular, standard tool bar icons and drop-
down menus shall be available on all standard and custom displays to allow easy 
access to common functions.  

The system shall provide flexible trending allowing real-time, historical or 
archived data to be trended in a variety of formats.  In addition, trend data types 
shall be able to be combined to allow for comparisons between data e.g. current 
real-time data versus archived data. 

Alarms shall be able to be viewed in a consolidated alarm summary which shows 
all current or pending alarms on the system. This summary may be sorted by time 
and date, database partition or source of the alarm. 

The system shall support a flexible reporting package to allow easy generation of 
report data. The reports provided shall include pre-configured standard reports for 
common requirements such as Alarm Event reports and custom report generation 
facilities that are configurable by the user. 

The system shall support archiving of historical data to allow a continuous record 
of history to be built up over a period of time. Archived data may be stored on the 
hard disk of the system or a remote network drive or moved off-line to removable 
media such as DAT tape, or optical disk. 

Any of the following Open Protocol Standards shall be used for high level 
interfacing of third party devices or systems: 

• MODBUS 
• BACNET (ANSI / ASHRAE 135) 
• OLE for PROCESS CONTROL (OPC) 
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• ADVANCEDDE 
• LONWORKS 

All system peripherals shall be capable of being connected to the server 
computers via the LAN.   

The BMCS system shall have the capability to interface to the point database of 
other similar BMCS systems on a TCP/IP network. This shall enable both the 
acquiring of point data and issuing control outputs to other BMCS systems. 

The system must be capable of exporting bulk data to Microsoft Excel and the 
capability of writing of values from Excel back to the BMCS. 

The operator's station shall comprise a personal computer incorporating the most 
up to-date micro-processor technology complete with monitor, keyboard and 
mouse.  The operator's station basic purpose is to display and format data and 
enable manual control functions (e.g. setpoint and program changes) to be 
performed in a user friendly manner.  Operator's stations shall take no part in any 
plant or global control functions and shall not be used to transfer data between 
controllers on the communications network. 

The software for carrying out the various requirements for system control shall be 
backed up at the operator's station irrespective of whether the routines are 
normally held and operated from a controller or unitary controller.  The operator's 
station shall have the ability to upload and download controller configuration data 
via the communications network. 

When a controller suffers a loss of memory which is then detected by the 
operator's station, the operator's station shall have the ability to automatically 
download all relevant stored configuration data to that controller.  This feature 
shall be selectable on a controller by controller basis. 

Each operator's station shall have a real time clock which shall not be affected by 
power failure and which shall be synchronised with all other real time clocks on 
other operator's stations, controllers and unitary controllers, whenever a controller 
is brought back on line.  All real time clocks shall also be synchronised on a daily 
basis.  Real time clocks shall contain the necessary firmware to operate unaided 
until January 2060. 

The operator's station shall be provided with a removable media backup facility of 
sufficient size or capability to store the entire contents of the hard disk.  The 
backup facility shall be fully automatic, on a specified time basis, with the ability 
to manually backup the system.  It shall be possible to load selected files from this 
storage facility on to the operator's station. 

Each server shall contain sufficient hard disk capacity for all database and 
software requirements described plus sufficient hard disk capacity for all graphic 
displays, historical records and trends as described below: 

• Graphic Displays 1,000 screens; 
• Historical Records  500,000 events; 
• Trends 5,000,000 samples. 
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All programming such as alarm inhibition, sequence interlocking, addition and 
deletion of points, etc, shall be through the operator's station or touch screen 
panels. 

Each operator's station shall be supplied with a high resolution colour graphic 
LCD flat panel monitor with a minimum resolution of 1280 x 1024 pixels.  The 
monitor shall conform to the latest international standards for electromagnetic 
emissions.  The diagonal dimension of the screen shall not be less than 24.5". 

8.5.4 Touch Screen Panels 
Touch screen panels shall be provided in nominated plant rooms. These panels 
shall be capable of full BMCS monitoring and control (under password access 
control) but additionally have facility for a simplified mimic of a defined set of 
equipment status and alarms. 

8.5.5 Printers 

8.5.5.1 Ink Jet 
Each operator's station on the BMCS shall be capable of supporting a colour ink 
jet printer.  Where specified, ink jet printers shall be used to copy any required 
graphic screens together with all dynamic data, graphical trend log displays and 
support "Print Only" functions as required. 

The printer shall: 

• Have both black and coloured ink cassettes; 
• Have a minimum printing speed of 4 full black and white graphic pages per 

minute; 
• Have a minimum printing speed of 1 full colour graphic page per minute; 
• Have a cassette ink system, so that ink renewal is a simple operation; 
• Produce a true copy of the graphic display i.e. have a true to life aspect ratio. 

8.5.6 Direct Digital Controllers (DDCs) 
Controllers shall be complete with power supplies, a real time clock, input and 
output modules, memory, processors and all other items necessary for proper and 
correct interfacing and operation of the control functions. 

All controllers shall have peer to peer communications.  All controllers shall have 
a ‘stand-alone’ capability such that a failure of the operator's station shall still 
permit the plant and controls associated with the controllers, to continue to 
operate normally with the controllers continuing to communicate with one 
another. 

In the event of transmission failure in the controller network the controllers shall 
continue to operate with all sequence interlocks and control strategies operating 
normally excepting those which require global information.  Either user adjustable 
default values or the last sensed value (user selectable) shall then be assumed for 
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these global parameters.  An alarm shall be raised at the operator’s station for each 
‘off-line’ controller. 

All necessary interfacing equipment shall be provided so that the controllers are 
fully compatible with all items of plant and equipment. 

All controllers shall be installed inside MCPs. 

The controllers shall be constructed so that the cabinets and internal terminal 
strips can be mounted, and electrical terminations made, with all electronics being 
added at a later date during the testing and commissioning phases. 

The controller shall be capable of accepting digital, analogue, pulsed inputs and 
providing digital and analogue outputs. 

• Digital Input: Shall monitor the change of state of a volt free contact; 
• Pulsed Input: Pulses (voltage-free contact closures, i.e. digital type input) 

originating typically from flow meters, electrical kWh or kVA meters, etc. and 
shall be accumulated into registers.  A register shall be resettable to zero either 
by software or operator command.  The input must be able to accept pulses up 
to a frequency of 10Hz with a minimum duration of 50ms.  All counts must be 
stored in a non-volatile register so the count value is not affected by a power 
failure; 

• Digital Output: The output signal, a voltage free contact which shall close 
upon energisation of the output.  Should digital outputs be used to drive 
modulating actuators, other than for terminal unit applications, a potentiometer 
shall be fitted to the actuator and connected to the BMCS to provide actuator 
position feedback.  The controller shall use this feedback to ensure the 
accuracy of positioning of the actuator; 

• Analogue Inputs: Analogue to digital conversion (ADC) with a minimum 
resolution of 1024 counts (10 Bit) over the input range (i.e. 0-10V, 2-10V, 0-
20mA, 4-20mA etc.) of the sensor.  The sensor range shall match the process 
control range.  Any equipment necessary for the conversion of an input signal 
to the required input level shall be provided; 

• Analogue Outputs: Digital to analogue conversion (DAC) shall be performed 
by the controllers with a minimum resolution of 256 counts (8 Bit) over the 
output range which shall also match the control range of the device and/or 
system being controlled.  Any equipment necessary for the conversion of the 
output signal to the required process level (i.e. 0-10V, 2-10V, 0-20mA, 4-
20mA etc.) shall be provided.  Analogue outputs driving damper and valve 
actuators shall not be used to drive raise/lower actuators through interface 
devices; 

• Universal Inputs: Shall be configurable to either digital or analogue input and 
shall have the features defined above. 

Each controller or controller location shall be provided with spare hardware 
capacity for future additions of at least 25% of each type of point.  Universal 
inputs may be counted as either a spare digital or analogue point, but not both.  
Note that this spare capacity may be accomplished by the addition of input/output 
modules but all components necessary shall be provided.  Memory shall also be 
sufficient to allow all programs associated with these points to be run in the 
controller. 
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Multiplexing boards to convert analogue inputs to multiple digital inputs and 
analogue outputs to multiple digital outputs shall not be used. 

The controllers shall be provided with their own internal battery or capacitor back 
up power supply, capable of maintaining all memory including the real time clock 
for not less than 72 hours.  The battery shall be easily replaceable i.e. not soldered 
to the PCB. 

Each analogue input shall be calibrated (to compensate for non-linear 
characteristics of input devices, line resistance and similar items) to achieve an 
accuracy, of the displayed value on the operator's station, as required for each 
sensing device.  Calibration and scaling data shall be retained in the controller 
memory.  Open or closed circuits on sensor inputs shall be recognised by the 
controller and annunciated as alarms on the system operator's station(s).  If a 
sensor fails (open or closed circuit or out of range) then its associated control loop 
shall default to a safe condition. 

It shall be possible to characterise each analogue output to an actuator in order to 
obtain a near-linear response from the device the actuator is controlling.  This may 
take the form of a look up table with a minimum of 6 co-ordinates, such that the 
linear output from a control loop is converted into a non-linear control signal to 
the actuator. 

8.5.7 Uninterruptible Power Supplies (UPS) 
Operation of an uninterruptible power supply shall be such that in the event of 
mains failure the equipment supported shall not power down and reboot. 

An uninterruptible power supply shall be capable of maintaining, in a fully 
functional mode, its associated devices for a period of 20 minutes. 

The uninterruptible power supply shall have sealed batteries and include volt free 
contacts for connection to the BMCS for monitoring of the following conditions: 

• Battery low level. 
• Charger fault. 
• Mains power status 

8.5.8 Controller Software 
• All software relating to plant control and monitoring shall reside at controller 

or unitary controller level.  Only management software shall reside at the 
operator station; 

• All programs shall be scanned as a minimum every one second; 
• Software shall include diagnostic routines which check hardware for correct 

operation.  All hardware faults shall be annunciated on the operator's 
station(s). 

8.5.9 Password Access 
• Operators shall gain access to the system by logging on which shall be 

achieved by entry of a unique operator name and password combination; 
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• Each operator shall be assigned a system access level which shall enable that 
operator, once logged on, to access only those command, monitoring and 
program functions which have an equal or lower access level.  A minimum of 
eight access levels shall be provided; 

• Only the highest access level shall enable assignment or reading of operator 
passwords.  The system shall support a minimum of twenty separate operators; 

• The system shall record (to the operator's station's hard disk and optionally on 
a selected printer) logging on/off activity.  Terminals shall automatically log 
off after a pre-set time if no keyboard activity has occurred.  In addition, 
operators shall be able to manually log off when leaving the terminal; 

• The configuration of system access levels shall be submitted for approval 
before commissioning commences. 

8.5.10 Alarm Processing 
Alarms shall be classified by their alarm type and priority.  The facility shall be 
provided for enabling and disabling each individual alarm on the system. 

Once generated, the alarm shall be processed by its associated alarm type and 
priority as required.  The alarm types and priorities shall be as follows: 

  
Type Description Priority 

1 Digital or Analogue Critical 

1a Mismatch  

2 Digital or Analogue General 

2a Mismatch  

3 Digital or Analogue Low level 
 

Digital, analogue and mismatch alarm are defined as follows: 

Digital:  The alarm is associated directly with an external volt free contact (i.e. a 
digital input).  The alarm may be generated by transitions from either open to 
closed status, closed to open status, or any change of state.  A time delay shall be 
associated with the alarm such that the alarm does not occur until the required 
alarm state has existed for longer than the delay period. 

Analogue:  The alarm is associated directly with an analogue input.  The alarm is 
generated by the BMCS due to a measured variable exceeding specified limits.  It 
shall be possible to define the limits in two ways: 

• Fixed limits. The point has fixed upper and lower alarm limits.  If the 
measured variable rises above the upper limit, or falls below the lower limit, 
then an alarm is generated. e.g. high alarm limit = 30°C, low alarm limit = 
8°C; 

• Floating limits. The point has an associated setpoint, and an alarm is generated 
when the measured variable deviates either above or below the setpoint by 
more than a given alarm limit value.  If the setpoint is changed, the alarm 
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limits are automatically moved to suit.  e.g. setpoint = 21°C, alarm limits = 
Setpoint ±2K. 

The above alarm limits shall have associated hysteresis bands to avoid nuisance 
alarming.  A time delay shall be associated with the alarm such that the alarm 
does not occur until the required alarm state has existed for longer than the delay 
period. 

Mismatch:  The alarm is associated with an output command point and an input 
giving status feedback of the output command.  The alarm is generated when the 
status feedback does not correspond with the output command status for longer 
than a defined time delay period. 

Alarm priorities are defined as follows: 

• Critical:  Includes life safety alarms i.e. fire detected, gas detected, 
etc; 

• General:  Includes plant failure, high temperature, low pressure, etc.; 
• Low level:  Includes advisory and maintenance alarms i.e. filter dirty, 

etc. 

On occurrence, the alarm shall be displayed on the operator’s station screen, the 
alarm shall be put in the alarm list and the relevant alarm message, including time 
and date, printed out on the operator's station(s) alarm printer(s).  Time and date 
stamping shall take place in the controller, not the operator's station.  In addition, 
the following actions shall be taken dependant upon the alarm type. 

Critical Alarms: 

• The alarm printout shall be in bold text to clearly differentiate it from general 
or maintenance alarms; 

• Shall generate an audible alarm at the operator's station; 
• Shall have the ability to bring up an associated alarm graphic or text screen at 

the operator's station. 

General Alarms: 

• Shall generate an audible alarm at the operator's station; 
• Shall have the ability to bring up an associated alarm graphic or text screen at 

the operator's station. 

It shall be possible, at the highest operator password level, to enable and disable 
the audible alarm feature of the operator's station.  In addition the keyboard 
facility to mute the audible alarm shall be provided. 

Alarms shall remain active until acknowledged by an operator logged on with the 
appropriate password level, even if the alarm has physically cleared.  Upon 
acknowledgement, the alarm shall be moved to the appropriate place in the alarm 
list and an alarm acknowledgement message sent to the printer(s) which shall 
include the time, date and operator's identity.  An acknowledgement message at a 
given printer shall be in the language/characters selected for that printer. 

When an alarm is acknowledged, the audible alarm, if enabled, shall be muted 
unless another unacknowledged critical or general alarm exists on the system. 
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It shall be possible to acknowledge alarms on both an individual and group basis. 

Upon clearance of an alarm, a clearance message shall be sent to the printer, 
which shall include the time and date.  If the alarm has been previously 
acknowledged, it shall be removed from the alarm list. 

All alarm events shall be included in the historical data program. 

It shall be possible to view or print the contents of the alarm list in historical 
order, using the following selection criteria:  

• All alarms in the alarm list; 
• Critical alarms only; 
• General alarms only; 
• Acknowledged alarms only; 
• Selection of alarms associated with an individual drive or plant only. 

8.5.11 Alarm Inhibition 
Consequential alarm suppression algorithms shall be provided to limit the alarms 
annunciated on the BMCS to those associated with the source of the initial alarm 
condition e.g. chiller lockout shall not initiate flow and return water temperature 
alarms, fire alarms shall not initiate mismatch alarms, restoration of power 
following a power failure shall not initiate mismatch alarms etc. 

Analogue alarms associated with plant shall be inhibited when the plant is 
commanded off by the BMCS unless otherwise stated. 

8.5.12 Configuration 
Configuration data shall be stored in the controllers or the unitary controllers.  
Configuration data shall include but not be limited to the following: 

• The engineering unit applicable (°C, kPa, m3/s etc); 
• The point identifier (minimum of 12 characters); 
• The point alarm message if applicable (minimum of 80 characters); 
• The point descriptor (minimum of 32 characters); 
• Other miscellaneous information necessary for the correct operation of the 

entire BMCS (e.g. trending run hours, accumulation, access levels etc). 

All configuration data shall be displayed in alphanumeric characters.  
Configuration shall include but not be limited to the following points: 

• All system peripherals and remote controllers; 
• System inputs and outputs (binary and analogue); 
• System alarms; 
• System calculation results (e.g. efficiency values); 
• System parameters and timers; 
• System programs (e.g. event initiated program); 
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• System points received via a data interface. 

Once configured, points shall then be assigned to colour graphic displays and/or 
logical groups. 

8.5.13 Colour Graphic Displays 
The colour graphics shall incorporate automatic updating of real time field data.  
Full alphanumerics shall spell out in plain English any current condition, value, or 
action. 

Each graphic shall incorporate up to 40 freely assigned connected or calculated 
points and shall be stored on the operator's station's hard disk ready to be 
displayed. 

All plant symbols shall be drawn in a fashion so as to represent plant items and 
control devices as opposed to DIN standard type and shall be of a similar format 
to those shown under ‘Sample Graphics’.  Standard symbols libraries shall be 
augmented by user defined symbols.  Editing features for adding, deleting and 
modifying data, shall be provided.  Access to the colour graphics features shall be 
controlled so that only designated operators can display or modify files. 

Each and every input, output and calculated BMCS point shall be placed on an 
associated graphic display.  Each and every system shall be provided with a 
separate graphic display comprising a system overview screen, and engineering 
screens. For large systems several engineering screens shall be required to display 
all relevant information and setpoints.  These displays shall be linked as described 
below. 

It shall be possible to interrogate each item of plant or system by graphic 
penetration.  That is, all graphics shall be constructed in levels as follows: 

• Level 1 - Graphic detailing site overview; 
• Level 2 - Graphic detailing building/block overview; 
• Level 3 - Graphic detailing systems on each floor/within each plant room; 
• Level 4 - Graphic detailing a 2D system schematic; 
• Level 5 - Graphic(s) detailing system engineering parameters and setpoints; 
• Level 6a - Graphic detailing system description of operation (or a link to a 

read only file containing the description of operation); 
• Level 6b - Graphic displaying system strategy diagram or flow chart (or link 

to a read only file containing the system strategy diagram or flow chart); 
• Level 7 - Empty user definable graphic screen. 

The system software shall accept up to 10 levels of graphics.  Changing from one 
graphic to another graphic shall be by the use of 'click' boxes on the graphics. It 
shall be possible for a system operator to navigate from any level 4 Graphic to any 
other level 4 graphic in no more than four 'click' box operations. 

Graphical representation of all plant and plant symbols (i.e. schematics) shall be 
two-dimensional in representation.  Refer to ‘Sample Graphics’. 
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Level 4 graphics shall be the system operators 'window' to the system. They shall 
show the main functionality of the system, whether the system is 'required to run' 
and whether the system is 'available to run'. If a system is required to run but is 
not available then the operator would interrogate the system via the level 5 and 6 
graphics which would contain the detailed operational information. 

Primary system setpoints (such as supply air temperature) shall be displayed and 
accessible from the level 4 graphics. All other setpoints shall be accessed via level 
5 graphics only. Where setpoints are calculated or scheduled within software, then 
the calculated value can be displayed on level 4 graphics, but shall be 'greyed out', 
so as to indicate to the operator that it is non accessible. 

Where fans/pumps are variable speed, the drive enable, run and BMCS speed 
outputs only shall be displayed on the level 4 graphic. All other drive related 
information shall be displayed on level 5 graphics. 

All level 4 graphic screens shall comprise as a minimum the following: 

• Date, time, outside air temperature and humidity. Outside air enthalpy (where 
required); 

• Primary system setpoints (e.g. supply air temperature); 
• Safety Interlock status; 
• Plant command (on/off); 
• Plant status (e.g. fan, pump, boiler, etc); 
• Measured values (e.g. temperature, humidity, static pressure, etc); 
• Output values (e.g. valve and damper position etc); 
• Alarms; 
• Critical/safety overrides (e.g. fire shutdown); 
• Associated graphic 'click' boxes; 
• Facility to link to trend logs for all displayed plant values and status; 
• Facility to link to system description of operation. 

Level 5 graphic screen shall comprise as a minimum the following: 

• Date, time, outside air temperature and humidity. Outside air enthalpy (where 
required); 

• All setpoints/schedules; 
• Optimum start/fixed time program settings; 
• Plant command status (e.g. optimum start, fixed time start, boost, night low 

temperature cycle, manual, etc); 
• System demand signals; 
• Control loop parameters; 
• Plant run time status and associated hours run resets; 
• Normal overrides (e.g. primary heating loop temperature, enthalpy, standby 

power shutdown); 
• System fault reset button(s); 
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• Associated graphic 'click' boxes; 
• Facility to link to trend logs for all displayed plant values and status; 
• Facility to link to system description of operation. 

Should a graphic be too large to place on a single display, it shall be segmented 
and each portion placed on separate graphics joined by 'click' boxes. 

All setpoints shall be able to be modified via the graphic displays. 

It shall be possible to manually override (force) on/off each system and individual 
points via the applicable graphic screen.  Indication shall be provided on a graphic 
when a system has been manually overridden and for each and every individual 
point overridden.  The manual overrides shall be configured such that a competent 
operator with sufficient access rights shall have the ability to override system and 
individual points.  An operator with lesser access rights shall have the ability to 
override complete systems only. 

The colour of each point/symbol on a graphic display shall represent a different 
condition associated with the point/symbol.  Symbol colours shall be in 
compliance with the basic guide below and as represented in the typical graphic 
samples.   

The conditions of each point as described below are the minimum requirements. 

 
Off White 

On/Enabled Green 

Overridden Off White with 'hand' symbol 

Overridden On Green with 'hand' symbol 

Alarm/Mismatch Alarm Red 

Loss of communication Display to product manufacturer's standard default 

Based upon the above representations the following examples can be cited for a 
pump or fan: 

• If a pump or fan is enabled and a running status has been received by the 
BMCS then the outer section of the symbol (enable output) would be green 
and the inner section of the symbol (run status) would be green; 

• If a pump or fan were switched off by the BMCS but overridden via the 
BMCS/graphics by the operator then the outer section of the symbol would be 
green and the inner run status of the symbol would be green. Additionally a 
'hand' symbol would be adjacent to the pump or fan symbol and a plant 
override alarm would be present on the BMCS system; 

• If a pump or fan is disabled and a running status has been received by the 
BMCS (but has not been overridden via the graphics by the operator) then the 
outer section of the symbol would be white and the inner run status of the 
symbol would be green. Additionally a plant mismatch alarm would be 
present on the BMCS system and a red flashing 'mismatch alarm' banner 
would be present on the graphics adjacent to the pump or fan symbol; 

• If a pump or fan is enabled and a running status has not been received after the 
flow proving period then the outer section of the symbol would be green and 
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the inner run status of the symbol would be red. Additionally a plant mismatch 
alarm would be present on the BMCS system and a red flashing 'mismatch 
alarm' banner would be present on the graphics adjacent to the pump or fan 
symbol. 

Positions of all items such as modulating dampers and control valves shall be 
shown as a percentage open figure adjacent to the symbol. Dynamic 
representation of damper positions shall be accepted in addition to the percentage 
figure where this is available. 

Where dampers and control valves are open/close types, then the controlling 
output and input status shall be represented in words. Where required mismatch 
alarms shall be adjacent to the word banners. 

All ductwork shall be drawn to the same width as the symbols for plant items 
within that ductwork or AHU. 

All sensors shall have 'failure' and 'out of limits' alarms displayed on level 4 
graphics. If either condition occurs the device symbol shall turn from white to red 
and flash. A red flashing banner with white text adjacent to the sensor shall 
indicate which state has caused the alarm. Stem and capillary temperature sensors 
shall be represented by different symbols. 

Plant and field equipment references (tags) shall be included on all graphic 
screens. Where available, tag references shall normally be hidden, to be 
highlighted when the cursor is placed over the device, or shall have the facility to 
be turned on and off via a button on the graphic. 

The background colour for the entire graphic shall be light grey. The specific 
shade chosen shall enhance the graphic display and not obscure any on-screen 
data. 

In addition to those graphics mentioned previously the following shall also be 
provided on separate graphics: 

• All MDBs and BMCS control panels detailing their number and location; 
• The BMCS network and all items of intelligent BMCS equipment complete 

with addresses and locations. 
  



Mirvac Projects Pty Limited 8 Chifley Square  

Building Management & Controls System (BMCS) Specification  
 

Building Management & Controls System (BMCS) Specification | Rev D | 11 February 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-05_MECHANICAL\BMS\M340[C] BMCS SPECIFICATION TENDER 

ISSUE_MC_110211.DOCX Page 120 
 

The following sample graphics are not project specific. 

8.5.13.1 Sample of a Typical Level 4 Graphic Office (Office 
AHU1-System 1) 
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8.5.13.2 Sample of a Typical Level 5 Graphic (Office AHU1 – 
System 1, ‘Interlocks and Status’) 
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8.5.13.3 Sample of a Typical Level 5 Graphic (Office AHU1 – 
System 1, ‘Interlocks and Status’) 
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8.5.13.4 Sample of a Typical Level 5 Graphic (Office AHU1 – 
System 1, ‘Setpoints’) 
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8.5.13.5 Sample of a Typical Level 4 Graphic (Primary Heating – 
System 100) 

100/TIX/1 100/TIX/2 100/TIX/3

78.1oC 76.4oC

PRIMARY HEATING - SYSTEM 100

OUT OF

LIMITS

Outside Air Temperature

Outside Air Humidity

17.2oC

56%rH

BUILDING LAYOUT

DESCRIPTION OF OPERATION

SYSTEM 100 INTERLOCKS AND STATUS

SYSTEM 100 TEMPERATURE SETPOINTS

MAIN MENUSYSTEM AVAILABLE TO RUN

SYSTEM REQUIRED TO RUN YES

FAULT

 
Customer's Logo

M

FLOW NO FLOWFLOW

56.5oC
100/TIX/4

77.2

100/TIX/5

105.9oC

100/QPX/1

6.3 l/s

100/THL/1

HEALTHY HWS CIRCUIT SYSTEM 103

CT CIRCUIT SYSTEM 101

VT CIRCUIT SYSTEM 102

CT CIRCUIT RETURN

VT CIRCUIT RETURN

HWS CIRCUIT RETURN

PRESSURISATION UNIT

UNIT HEALTHY

100/HPS/1

HEALTHY

100/LPS/1

HEALTHY

LOW FIRE

H/TEMP OK

LOW OFF

BOILER 2

LOW OFF

BOILER 3BOILER 1

P1 P2 P3

HIGH FIRE HIGH OFF HIGH OFF

LOCKOUT OK

H/TEMP OK

LOCKOUT OK

H/TEMP OK

LOCKOUT

P1 P2

PUMP RUN

TIME ALARM

HEALTHY

SAFETY CIRCUITS

PANIC BUTTON

GAS DETECTION

GAS VALVE STATUS

FIRE ALARM

HEALTHY

OPEN

HEALTHY

SYSTEM HEALTHY

DETECTOR HEALTHY

FIREMANS OVERRIDE
AUTO

 

8.5.13.6 Sample of Typical Level 5 Graphic (Primary Heating – 
System 100 ‘Interlocks and Status) 
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8.5.13.7 Sample of a Typical Level 5 Graphic (Primary Heating – 
System 100 ‘Temperature Setpoints’) 
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8.5.14 Systems Logs & Reports 
An operator shall be able to display system logs on any operator's station or print 
logs on any BMCS printer.  Logs as a minimum shall include: 

• Critical alarm summary log; 
• Critical and general alarm summary log; 
• Summary of all current alarms; 
• Status logs which include a review of selected system points (e.g. a graphic 

display or logical group); 
• Time schedules logs, which print all or selected time schedules; 
• Hours run values for selected or all equipment; 
• Accumulated register values for selected or all equipment; 
• Change of state conditions for selected or all equipment. 

In addition, an operator must be able to record, format, display and/or print out 
information, as detailed above, on a building controller or point ID basis.  

The point ID basis allows an operator to enter in all or any part of a point 
identifier complete with wild cards.  The system will then perform the required 
function (i.e. search, record, print etc.) on all points which have common 
identifier characters to that entered. 

A print screen function shall also be available. 

The BMCS shall be able to arrange all data in a format compatible with Microsoft 
Excel software or an approved equivalent, which shall also be supplied with the 
system. 
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When an operator's station is being used for spreadsheet purposes and other 
similar programming functions, which may not be directly related to the 
monitoring and control aspects of the system, it shall continue to monitor, display 
and annunciate alarms upon their occurrence.  

Once the hard disk unit of an operator's station is 90% full it shall raise an alarm 
to indicate this. 

8.5.15 Trending 
The system shall provide flexible trending allowing real-time, historical or 
archived data to be trended in a variety of formats.  In addition, trend data types 
shall be able to be combined to allow for comparisons between data e.g. current 
real-time data versus archived data. 

The system shall provide trending capability with the following functions: 

• Real time trending 
• Historical trending 
• Archived History trending 
• Trend Scrolling 
• Trend Zoom 
• Engineering Unit or Percent 
• Cursor readout of trend data 

Trend comparisons between archived, real-time and historical data (for example, 
this year vs. last year). Comparisons between the same point offset in time, or 
different points must be possible. 

Trend De-cluttering via per-pen enable/disable on multi-plot style trends 

Independent Y-axis per point on multi-plot style trends.  It must be possible to 
display the Y-axis for any point on the trend by simply selecting the point using 
the mouse or keyboard 

Copying the currently displayed trend data to the clipboard for pasting into 
spreadsheet or document 

Trend Types 

The system shall be able to present real-time, historical or archived data in a 
variety of formats, including single, dual and multiple value trends of up to 8 
points. For each trend set display it shall be possible for operators to configure the 
number of historical samples and ranges displayed. Points configured in trend sets 
shall be changeable on-line. 

Operators shall be able to zoom in on information displayed on trend sets for 
closer inspection by dragging out an area of interest with the mouse or other 
pointing device. From such a selection, it shall be possible to copy the underlying 
data to the Windows clipboard for subsequent pasting into a spreadsheet 
application such as Microsoft Excel.  
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Scroll bars shall be available to move the Trend set backwards and forwards 
across the historical records. The trend sets shall automatically access archived 
history files without 0perator configuration.  

It shall be possible to embed trend objects as part of custom displays. The 
following formats shall be available: 

• Bar Trend 
• Line Trend 
• Numeric Trend 
• Tuning Trend 
• Pie Trend 
• X-Y Plot 

8.5.16 Information Redirection 
It shall be possible for the system to redirect information to other (future) 
operator's stations and/or printers on a time schedule basis (including holiday 
programming) or manual command basis.  For example, all alarms may be re-
directed from the BMCS alarm printer to the security room alarm printer, after 
hours.  

8.5.17 Programming 
• The system shall have the facility for the user to write his own programs.  

Programming shall be performed via an operator's station or portable 
computer; 

• Programming shall be user friendly and not require the services of a specialist 
software programmer; 

• The BMCS shall be programmed to achieve all functions for a complete 
operational system; 

• Adjustable software parameters for each process loop, including the setting of 
the proportional bands, integral times and derivative rates, shall be set up and 
tuned on site and the values recorded in the appropriate engineering units.  All 
settings shall be such that each process loop performs within the required 
tolerances and that there is no hunting (cycling) of final control elements.  

8.5.18 Response Times 
The response times detailed below are the maximum acceptable response times. 

• Alarms: The time from activation of an alarm (at the source) to annunciation 
on an operator's station shall not exceed 3 seconds; 

• Graphic Displays: A graphic display shall be displayed complete with updated 
information from the field for all points, within 3 seconds of the operator 
request; 

• Once displayed all point information will be updated from the field and 
displayed at intervals not exceeding 30 seconds; 
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• Logical Groups: A logical group shall be displayed complete with updated 
information from the field for all points within 10 seconds of the operator's 
request.  Once displayed the value shall be refreshed every 10 seconds; 

• Selected Points: The field value of a single input, output or virtual point shall 
be displayed on the operator's station screen within 3 seconds of a request; 

• Global Program: The time from occurrence of an event from one controller or 
unitary controller to the activation of the output of another controller or 
unitary controller shall not exceed 5 seconds. 

8.5.19 Transient / Spike Protection 
All microprocessor based controllers and other electronic equipment such as 
unitary controllers, personal computers and peripheral equipment and 
communications equipment, must be capable of withstanding transient 
disturbances from the input power supply.  

Suppressors shall be fitted to all controller input and output points for protection 
against voltage transients, spikes etc.  

The controllers’ communication network(s) shall be isolated against transient 
disturbances via optical couplers or other approved means.  Where running 
between buildings, lightning protection devices shall be installed on the 
communications network at the point of entry to each building.  

8.5.20 Electromagnetic Compatibility 
All components of and the complete BMCS system shall comply with the 
requirements of BS EN 50 081-1 Generic Emission Standard, BS EN 50 082-1 & 
2 Generic Immunity Standard and C-Tick.  

In order to avoid corruption of the BMCS equipment operation by electrical 
interference, all wiring shall be installed to minimise coupling of electromagnetic 
and electrostatic interference on low voltage signals and data wiring.  The 
preferred method of achieving this shall be by ensuring a physical separation of 
greater than 50mm between the power supply cables and the signal and data 
cables.  Where mixed wiring is unavoidable braided screen mains cable, dressed 
close to metalwork, is preferred.  

The BMCS shall be protected from interference by the operation of hand held 
radio transmitters, radio pagers, etc, within 1 metre of the equipment.  

8.5.21 Power Supply Tolerances 
The equipment supplied shall be suitable for operation on site power supply and 
the supply voltage and frequency tolerances permitted by the Electricity Supply.  
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8.5.22 BMCS Functions/Standard Programs 

8.5.22.1 Point Override 
It shall be possible to override all input and output points by use of the BMCS 
manufacturer's standard software engineering pages or graphics.  

8.5.22.2 Manual Start/Stop 
• Manual start/stop shall be provided for each system and individual item of 

plant e.g. pump, fan, etc; 
• When the manual command can be overridden by other signals e.g. fire, the 

system or item of plant selected for manual start/stop control shall be 
manually controlled without 'forcing' the output point(s) directly.  

8.5.22.3 Fixed Time Program 
• The time program shall enable and disable the item(s) of plant at specific 

times for each day of the week.  It shall be possible to specify a minimum of 
four switching times per day; 

• It shall be possible to program for up to twelve months in advance including 
holidays and to make temporary time adjustments which automatically reset 
once operated; 

• At the request of the operator, a system summary of all or selected time 
schedules may be displayed on the operator's station and/or printed out.  

8.5.22.4 Rotational Point 
This program shall initiate the altering of the control point designation (such as 
duty/standby and lead/lag) under any one of the following circumstances: 
• On a calendar basis (e.g. weekly, monthly); 
• Once a predefined hours run total has been reached; 
• Once a predefined time is reached; 
• Major plant items (boiler, chillers etc.) affected by the automatic changeover 

of other items of plant (pumps, fans etc.) which are running when the 
rotational point is required to operate shall be shut down in a controlled 
manner before point rotation occurs.  Following point rotation, the main plant 
shall be restarted as required; 

• The parameter which defines which item of plant is which (i.e. lead or lag; 
duty or standby) shall be configured to allow its display.  Upon failure of the 
lead or duty machine the lag or standby machine will run in its place and 
become the duty/lead machine; 

• Once the rotational point has operated to place the failed lead/duty machine in 
the lag/standby position or the lag machine has failed the rotational point shall 
be inhibited until the failed machine is reset from the operator's station.  
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8.5.22.5 Run Time Totalization 
• A run time totalization program shall be provided for each drive or plant 

enable output.  The system shall initiate an identifiable alarm output whenever 
the preset limit has been exceeded for the particular item; 

• The run time total shall be accessible by command from the operator, who 
shall also be able to reset the limits or zero the count for each item.  

8.5.22.6 VSD Energy Monitoring  
• The energy consumption for each VSD shall be monitored by the BMCS, refer 

to equipment schedule for details of points required. 
• The totals shall be accessible by command from the operator, who shall also 

be able to reset the limits or zero the count for each VSD.  
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9 Control Sequences & Monitoring 

9.1 General 
This section provides a functional description of the manner in which plant or 
systems shall be controlled.  In general, all control shall be performed by the 
BMCS, however, hardwired control is also described. 

Where setpoints, time delays, deadbands, high and low values, proportional bands 
and similar have been nominated these are indicative only.  All these items shall 
be adjustable and shall be adjusted as required during commissioning. 

All items identified within square brackets thus, [20]°C, shall be operator 
adjustable via the graphics.  All items identified within curly brackets thus, {10} 
secs, shall be adjustable during commissioning and be protected with a high 
system access level.  These items need not be accessed via graphics but can be 
accessed via system configuration tools i.e. be part of a configuration strategy. 

9.2 Weather Stations 

9.2.1 General 
The weather station shall consist of the following: 

• Outside air dry bulb temperature  
• Wet bulb temperature sensor 
• Relative humidity sensor 
• Rain sensor 
• Wind speed 
• Wind direction 

The temperature and humidity sensors shall be shielded from direct sunlight, shall 
be located away from any exhaust louvers or other sources of heat, and a cover 
shall shield the sensors from contact with rain.  In addition, the temperature and 
relative humidity values shall be used to calculate the outside air enthalpy value in 
kJ/kg. 

9.3 Office AHUs  

9.3.1 General 
The low rise office floors are served by the following AHUs: 

• AHU-L19-1 serving east internal zone 
• AHU-L19-2 serving west internal zone 
• AHU-L20-1 serving east villages 
• AHU-L20-2 serving west villages 
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• AHU-L20-3 serving east perimeter zone 
• AHU-L20-4 serving west perimeter zone 

The high rise office floors are served by the following AHUs: 

• AHU-L30-1 serving east villages 
• AHU-L30-2 serving west villages 
• AHU-L30-3 serving east perimeter zone 
• AHU-L30-4 serving west perimeter zone 
• AHU-L31-1 serving east internal zone 
• AHU-L31-2 serving west internal zone 

Each AHU comprises the following: 

• Outside air damper (modulating) 
• Minimum outside air damper (modulating) 
• Return air damper (modulating) 
• Panel filter 
• Bag filter 
• Cooling coil 
• Heating coil 
• Supply air fan with associated VSD 

AHU-L19-1 and AHU-L19-2 each have a dedicated variable speed return air fan 
and associated exhaust air dampers. 

AHU-L20-1 and AHU-L20-3 have a common return air fan and associated 
exhaust air damper. 

AHU-L20-2 and AHU-L20-4 have a common return air fan and associated 
exhaust air dampers. 

High rise AHUs have associated smoke spill fans that are used as relief air fans in 
normal operation. SSF-R-1 relives air from the east side and SSF-R-2 from the 
west. 

The internal zone AHUs serve pressure independent variable air volume (VAV) 
boxes. 

The perimeter zone AHUs serve pressure independent constant air volume (CAV) 
boxes. 

Each village has an associated high level exhaust air fan, RAF-20-3 exhausts air 
from the villages in the low rise and RAF-31-3 exhausts air from the villages in 
the high rise. 

Each village has an associated pressure independent CAV box. 

Each AHU shall have a dedicated DDC controller located within a field control 
panel adjacent to the AHU. 
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The following control sequences are common for each low rise AHU. 

Refer to Mechanical Services Schematics and Layout Drawings for numbers and 
location of equipment. 

9.3.2 Automatic Operation 

9.3.2.1 System Enable/Disable 
The AHU shall be enabled upon any of the following: 

• Request from any office floor controller (as described under ‘Office Floor 
Controls) for warm-up, cool down, normal start, after hours or night purge 
mode; 

• Via a ‘Manual Override’ command on the BMCS graphic.  
Upon no enable commands being active, or upon a manual command via the 
system graphic, the AHU shall be configured as described under plant shutdown. 

9.3.2.2 Occupancy Time Schedule 
Each tenancy (half floor) shall have an associated occupancy time schedule which 
shall be adjustable via the BMCS operator station.   

The time schedule for each AHU shall be accessible via both the associated AHU 
graphic and a dedicated AHU time schedule graphic showing all AHUs. 

9.3.2.3 After Hours Demand 
After hours demand shall be on a half floor basis and shall be derived from: 

Local pushbutton key switch 

Via web access (configured for dedicated user names for each tenancy) 

Voice activated phone system 

Upon a request from after hours the AHU shall be configured as described under 
normal start. 

9.3.2.4 Optimum Start Program 
The office floor controllers shall determine the most appropriate start time and 
start mode for each AHU (as described under ‘Office Floor Controls) to ensure 
that the associated space temperature condition reaches the required comfort level 
by the start of the occupancy time period. 

The start mode sent to the AHU DDC shall be either ‘Warm-Up’, ‘Cool Down’ or 
‘Normal Start’. 

In a conflict situation where an optimum start program for one floor starts the 
AHU in Warm-Up and another optimum start program on a different floor 
requires Cool Down or vice versa, the AHU shall be configured to run as 
described under Normal Start. 
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Warm-Up 

On receipt of a warm-up mode start signal the plant shall be configured as 
follows: 

• Outside air and minimum outside air dampers shall remain fully closed 
• Return air damper shall remain fully open 
• Cooling coil valve fully closed 
• Supply air fan shall be enabled 
• Upon receipt of the supply air fan running status, the AHU shall operate under 

normal temperature control with the exception that the supply air temperature 
setpoint shall be fixed at [30]°C. 

• Dew point control loop shall be enabled 

Warm-Up mode shall be terminated upon any of the following being true: 

• There are no warm up requests from any office floor; 
• There is a cool down request from any office floor; 
• There is a normal start request from any office floor. 

On termination of warm-up the AHU shall run under normal control with the 
exception that the minimum outside air damper shall remain closed until the start 
of occupancy. The supply air temperature setpoint shall be set to [18]°C. 

Cool Down 

On receipt of a Cool down mode start signal the system shall be configured as 
follows: 

• Heating coil shall remain fully closed; 
• Supply air fan shall be enabled 
• Upon receipt of the supply air fan running status, the AHU shall operate under 

normal temperature control with the exception that the supply air temperature 
setpoint shall be fixed at [12]°C. 

• Dew point control loop shall be enabled 
• Economy cycle shall be available but the minimum outside air damper shall 

remain closed. 

Cool Down mode shall be terminated upon any of the following being true: 

• There are no Cool Down requests from any office floor; 
• There is a Warm Up request from any office floor; 
• There is a normal start request from any office floor. 
On termination of cool down the AHU shall run under normal control with the 
exception that the minimum outside air damper shall remain closed until the start 
of occupancy. The supply air temperature setpoint shall be set to [13]°C. 

Normal Start 

On receipt of a Normal start signal the system shall be configured as follows: 
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• The supply air fan shall be enabled 

Upon receipt of the supply air fan running status, all control loops shall be 
enabled under normal control.  

• The supply air temperature setpoint shall be set to [15]°C. 

9.3.2.5 Plant Shutdown 
Upon a request for plant shutdown the AHU shall be configured as follows: 

• The supply air fan shall be disabled. 
• Following a suitable time delay for the fan to stop, the outside air dampers and 

exhaust air dampers (where applicable) shall be driven fully closed and the 
return air damper fully open. 

• Cooling coil and heating coil valves shall be driven fully closed. 
• All control loops associated with the AHU shall be disabled 
• Return air and exhaust air fans associated with AHUs shall be disabled upon 

all associated AHUs being shutdown. 

9.3.2.6 Manual Override 
An operator shall have the facility to manually enable/disable the AHU via the 
system graphic. 

Upon a manual enable command, the AHU shall be enabled under Normal Start.  

9.3.2.1 Floor Isolation Damper Interlock 
The AHU shall be inhibited from starting unless at least two floor’s supply 
isolation dampers associated with the AHU are open, indication shall be displayed 
on the system graphic that insufficient floor supply air isolation dampers are open 
in this scenario. Note: if only one floor only is occupied, dampers associated with 
another floor shall be overridden open as described in “Low occupancy - Floor 
Isolation damper Operation”. 

9.3.2.2 Night Purge 
The DDC controllers on each floor shall determine if night purge is beneficial and 
send a request to the associated AHUs. Upon receipt of a night purge request from 
[5] or more floors (refer to office floor controls for details), the AHU shall be 
configured as follows: 

• Supply air fan shall be enabled and run under normal pressure control with the 
exception that the static pressure setpoint shall be [70]% of the normal 
operating setpoint; 

• Return air fans/exhaust air fans shall operate under normal control; 
• Outside air, minimum outside air and exhaust air (where applicable) dampers 

fully open; 
• Return air damper fully closed; 
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• Heating and cooling valves shall remain fully closed. 

Night purge shall be disabled upon either a request for the AHU to run in another 
mode or upon less than [5] requests for night purge from the office floors. 

An operator shall have the facility to disable night purge for the AHU via the 
system graphic. 

Details of night purge requests and times when the AHU has run in night purge 
mode shall be displayed on a system graphic. 

9.3.2.3 Supply Air Temperature Control 
The dampers (when economy cycle is available), cooling coil valve and heating 
coil valve shall be modulated in sequence via a P+I control loop to maintain the 
internal zone supply air temperature at setpoint ± 0.5K.   

The position of the cooling coil control valve shall be the greater (most open 
position) of the dew point temperature, relative humidity and supply air 
temperature control loops. 

The position of the heating coil control valve shall be the greater (most open 
position) of the relative humidity and supply air temperature control loops. 

When the cooling coil is modulating as part of the dew point or relative humidity 
control loop it shall be removed from the temperature control loop. The dampers 
and heating coil shall continue to modulate to the dictates of the temperature 
control loop. 

An alarm shall be raised in the event that the supply air temperature is greater than 
{2}K above or below setpoint for {15} minutes. The alarm shall be inhibited for 
{30} minutes after plant start, and whenever the AHU is shut down. 

9.3.2.4 Supply Air Temperature Setpoint Reset (Internal Zone) 
The average cooling and heating demand for each AHU zone (internal, perimeter 
and village) on each floor shall be calculated as a percentage i.e. 0 – 100% (as 
described under ‘Office Floor Controls’). 

The supply air temperature setpoint for the internal zone AHUs shall be reset 
between the limits of [12]°C and [18]°C according to the highest average floor 
cooling demand (limits shall be adjustable for each AHU). 

If the demand is greater than {90}%, the supply air temperature setpoint shall be 
reduced at a rate of {0.5}K/minute until either the demand reduces below {90}%, 
or any zone has a heating demand, when resetting shall stop. 

If the demand is less than {80}%, the supply air temperature setpoint shall be 
increased at a rate of {0.5}K/minute until either the demand rises above {80}%, 
when resetting shall stop. 

Resetting shall be inhibited in the event that the supply air temperature is greater 
than {0.5}K above or below the supply air temperature setpoint.  
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9.3.2.5 Supply Air Temperature Setpoint Reset (Perimeter 
Zone) 

The average cooling and heating demand for each AHU zone (internal, perimeter 
and village) on each floor shall be calculated as a percentage i.e. 0 – 100% (as 
described under ‘Office Floor Controls’). 

The supply air temperature setpoint for the perimeter zone AHUs shall be reset 
between the limits of [12]°C and [18]°C according to the lowest average floor 
cooling demand (limits shall be adjustable for each AHU). 

If the demand is greater than {20}%, the supply air temperature setpoint shall be 
reduced at a rate of {0.5}K/minute until the demand reduces below {20}%, when 
resetting shall stop. 

If the demand is less than {10}%, the supply air temperature setpoint shall be 
increased at a rate of {0.5}K/minute until either the demand rises above {10}%, 
when resetting shall stop. 

Resetting shall be inhibited in the event that the supply air temperature is greater 
than {0.5}K above or below the supply air temperature setpoint.  

9.3.2.6 Dew Point Control 
The supply air temperature and relative humidity sensors shall be used to calculate 
the supply air dew point temperature. 

The cooling coil control valve shall modulate via a P+I control loop to maintain 
the supply air dew point at setpoint ± 0.2K.  

The cooling coil valve position shall be dictated by either the temperature, dew 
point temperature or relative humidity control loops, whichever calls for the most 
open position. 

Indication shall be displayed on the system graphic whenever dehumidification is 
active, i.e. the dew point control loop requires a more open valve position than the 
supply air temperature control loop. 

In the event that the heating hot water flow temperature is below [50]°C, dew 
point control shall be inhibited. 

An alarm shall be raised in the event that the supply air dew point temperature is 
greater than {1}K above or below setpoint for {15} minutes. The alarm shall be 
inhibited for {30} minutes after plant start, and whenever the AHU is shut down. 

9.3.2.7 Supply Air Dew Point Setpoint Reset 
At start-up the supply air dew point temperature setpoint shall be [12.5]°C. 

The average dew point temperature for each AHU zone (internal, perimeter and 
village) on each floor shall be calculated (as described under ‘Office Floor 
Controls’). 

The supply air dew point temperature setpoint shall be reset between the limits of 
[9.0]°C and [14]°C according to the highest average floor dew point temperature 
(limits shall be adjustable for each AHU). 
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If the highest average dew point temperature is greater than {14}°C, the supply air 
dew point temperature setpoint shall be reduced at a rate of {0.5}K/minute until 
either the highest average dew point temperature reduces below {13.5}°C, when 
resetting shall stop. 

If the highest average dew point temperature is less than {13}°C, the supply air 
temperature setpoint shall be increased at a rate of {0.2}K/minute until either the 
highest average dew point temperature rises above {13.5}°C, when resetting shall 
stop. 

Resetting shall be inhibited in the event that the supply air temperature is greater 
than {0.2}K above or below the supply air temperature dew point setpoint.  

9.3.2.8 Supply Air Relative Humidity Control 
The cooling coil control valve and the heating coil control valve shall modulate in 
sequence via a P+I control loop to maintain the supply air relative humidity below 
[78]%rH ± 1%. 

The cooling coil valve position shall be dictated by either the temperature, dew 
point temperature, or relative humidity control loops, whichever calls for the most 
open position. 

The heating coil valve position shall be dictated by either the temperature or 
relative humidity control loops, whichever calls for the most open position 

Indication shall be displayed on the system graphic whenever %rH control is 
active i.e. the relative humidity control loop requires a more open cooling/heating 
coil valve position than the temperature or dew point temperature control loop. 

A software interlock with the heating water valve shall ensure that the relative 
humidity control does not raise the supply air temperature above {15.0}°C. 

In the event that the AHU has a heating demand and the heating hot water flow 
temperature is below [50]°C, relative humidity control shall be inhibited. 

The supply air relative humidity sensor shall raise an alarm in the event that the 
relative humidity rises above [80]%rH for {15} minutes. The alarm shall be 
inhibited for [30] minutes after plant start-up or whenever the AHU is shutdown.  

9.3.2.9 Cooling Call Signal 
A cooling call signal shall be derived from the BMCS output signal to the air 
handling unit cooling coil control valve.  When the cooling valve reaches the 
{40}% open position a cooling call shall be sent to the low temperature chilled 
water system. 

The cooling call signal shall remain active until the valve closes and remains 
closed for a period of {10} minutes, at which point the cooling call signal shall be 
de-activated.  When the valve reaches the {10}% open position again, the cycle 
shall repeat. 

Cooling calls shall not be generated when the plant is in a shutdown state. 
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9.3.2.10 Heating Call Signal 
A heating call signal shall be derived from the BMCS output signal to the air 
handling unit heating coil control valve.  When the heating valve reaches the 
{40}% open position a heating call shall be sent to the heating hot water system. 

The heating call signal shall remain active until the valve closes and remains 
closed for a period of {10} minutes, at which point the heating call signal shall be 
de-activated.  When the valve reaches the {10}% open position again, the cycle 
shall repeat. 

Heating calls shall not be generated when the plant is in a shutdown. 

9.3.2.11 Economy Cycle 
The decision on whether the plant operates in economy cycle shall be based on a 
comparison of return air conditions and the conditions in the outside air plantroom 
plenum. 

An operator shall have the facility to select whether the economy cycle decision is 
based on a comparison of ‘enthalpy and dry bulb temperature’ or ‘dry bulb 
temperature’ alone.  

Enthalpy and Dry Bulb Temperature 

In the event that the outside air enthalpy is lower than the return air enthalpy and 
the outside air dry bulb temperature is less than the return air dry bulb 
temperature, economy cycle shall be available. 

Dry Bulb Temperature  

In the event that the outside air dry bulb temperature is lower than the return air 
dry bulb temperature, economy cycle shall be available. 

When economy cycle is enabled the outside air damper shall modulate as the first 
stage of cooling in the temperature control loop. 

The outside air and return air dampers shall modulate in opposition. The outside 
air and exhaust air damper (where applicable) shall modulate in unison. 

Each damper shall have a dedicated analogue output to characterise the damper 
output during commissioning. 

Indication shall be displayed on the system graphic whenever economy cycle is 
active. 

9.3.2.12 Supply Fan Static Pressure Control  
A static pressure sensor located in the distribution ductwork shall be used as the 
measured input into the fan speed control loop.  

The sensor shall have an associated static pressure setpoint. The static pressure 
setpoint shall be determined during commissioning. 

The BMCS shall modulate the supply fan speed via a Proportional plus Integral 
action control loop to maintain static pressure sensor at setpoint. The static 
pressure sensor shall be installed approximately 2/3 the way down the distribution 
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ductwork and wired directly to the AHU DDC.  The location of the sensor shall be 
detailed on the system graphic. 

9.3.2.13 Supply Air Static Pressure Setpoint Reset 
The average VAV/CAV damper position for each AHU zone (internal, perimeter 
and village) on each floor shall be calculated as a percentage i.e. 0 – 100% (as 
described under ‘Office Floor Controls’). 

The supply static pressure setpoint shall be reset between {100}% and {60}% 
according to the highest average damper position. 

If the damper position is less than {70}%, the supply static pressure setpoint shall 
be reduced at a rate of {10}Pa/minute until either the damper position increases 
above {80}%, when resetting shall stop. 

If the damper position is greater than {90}%, the supply static pressure setpoint 
shall be increased at a rate of {10}Pa/minute until the damper position reduces 
below {80}%, when resetting shall stop. 

Resetting shall be inhibited in the event that the supply static pressure is greater 
than {10}Pa above or below setpoint.  

An operator shall have the facility to inhibit the suppy air static pressure reset 
strategy via the system graphic. 

9.3.2.14 Pressure Control Alarm Limits 
The static pressure control sensor shall provide out of limits alarms on the BMCS 
when the sensed pressure rises [30]Pa or more above or below setpoint.  The 
alarms shall be inhibited for [5] minutes after plant start, and whenever the AHU 
is shut down. 

9.3.2.15 Minimum Outside Air Damper Control 
A thermal dispersion type air flow measuring device shall be located in the 
minimum outside air duct. 

The minimum outside air damper shall modulate via a P+I control loop to 
maintain the air flow at setpoint. 

The minimum outside air setpoint shall be reset according to the CO2 control 
described below. 

9.3.2.16 Carbon Dioxide (CO2 ) Monitoring and Control 
The minimum outside air volume setpoint shall be reset between upper and lower 
limits according to the highest CO2 level measured on the occupied floors. 

For each number of floors occupied the air volume that correlates to the following 
shall be determined: 

• Upper limit - Full occupancy (18.75l/s per person) 
• Lower limit - Minimum BCA requirement for associated floor area  
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The CO2 level on each floor shall be monitored by the BMCS. 

At start-up the minimum outside air damper position shall assume full occupancy.  

Resetting shall only commence once the AHU has been operational for [30] 
minutes. 

If the highest CO2 level is less than {600}ppm, the minimum outside air damper 
volume setpoint shall be reduced at a rate of {1}% per minute until either the 
highest CO2 level rises above {620}ppm or the lower limit volume is reached, 
when resetting shall stop. 

If the highest CO2 level is greater than {640}ppm, the minimum outside air 
damper volume setpoint shall be increased at a rate of {5}% per minute until 
either the highest CO2 level falls below {620}ppm or the upper limit volume is 
reached, when resetting shall stop. 

9.3.2.17 Return Air Fan Speed Control 
AHU-19-1 and AHU-19-2 

The return air fan speed shall track the associated supply air fan speed such that 
{90}% of the total supply air volume is exhausted from the space. A look-up table 
shall be populated during commissioning in conjunction with the air balancer that 
relates the return air volume to the following supply air volumes - 100%, 80%, 
60% and 40%. Supply air volumes shall be achieved under normal pressure 
control through modulation of VAV/CAV boxes. 

AHU-20-1/3 and AHU-20-2/4 

A static pressure sensor shall be installed in the return air duct between the two 
AHU take offs. 

The speed of the return air fan shall modulate via a P+I control loop to maintain 
the static pressure at setpoint [10]Pa +/- 5pa. 

9.3.2.18 Exhaust Air Fan Speed Control (High Rise) 
Smoke spill fans SSF-R-1 and SSF-R-2 shall be used in normal operation for 
relief air control. 

Each smoke spill fan shall have an associated static pressure sensor located 
approximately 2/3 down the relief air riser wired directly back to the DDC 
controlling the fan speed. 

The speed of the return air fan shall modulate via a P+I control loop to maintain 
the static pressure at setpoint +/- 5pa. The setpoint shall be determined during 
commissioning in conjunction with the air balancer such that with the AHUs on 
100% outside air, 90% of the supply air volume is being relieved. 

The fans shall be disabled when less than {5} floors in the associated zone are 
occupied. 
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9.3.2.19 Village High Level Exhaust Fan Speed Control 
Each village exhaust air fan shall have an associated static pressure sensor located 
approximately 2/3 down the riser wired directly back to the DDC controlling the 
fan speed. 

The speed of the fan shall modulate via a P+I control loop to maintain the static 
pressure at setpoint +/- 5pa. 

9.3.2.20 Valve Exercising Routine 
Every [7] days at a time when the plant is shutdown, the chilled and heating 
valves shall be exercised.  Each valve shall be driven to the fully open position, 
then to the fully closed position, then to the required plant shutdown position. 
Heating and cooling calls shall be inhibited when the valves are exercising. 

9.3.2.21 Filter Monitoring 
Each AHU has an associated panel filter and bag filter. 

A separate differential pressure switch shall be provided to measure the pressure 
drop across each filter.  In the event that the pressure drop across the filter 
becomes indicative of a dirty filter condition, an alarm shall be raised on the 
BMCS operator's station. 

9.3.2.22 Fan VSD Monitoring 
Enable command, speed control and fault status shall be via low level interfaces. 
All other monitoring and control shall be via a high level interface. 

Each fan shall be monitored for running status via the VSD running status. 

In the event of a fan failure, as detected by a mismatch between the BMCS 
command to the fan and the fan status, an alarm shall be raised on the BMCS 
operator's station and the fan shall be commanded off.  The AHU shall be deemed 
to have failed and shall be configured as described under plant shutdown. 

In the event of a fault being reported from the fan VSD an alarm shall be raised at 
the BMCS operator's station and the fan shall be commanded off.  The AHU shall 
be deemed to have failed and shall be configured as described under plant 
shutdown. 

In either condition the air handling unit shall not re-enter the normal automatic 
control sequence until the BMCS operator acknowledges that the fan fault alarm 
has been cleared, and operates the fault reset at the BMCS operator's station. 

The underload/time parameters shall be set up on the VSD such that if the motor 
torque/current drops below the selected load curve parameter for the set time, 
indicating a malfunction e.g. a broken belt, the variable speed motor shall be 
stopped and a fault alarm raised at the BMCS operator’s station.   



Mirvac Projects Pty Limited 8 Chifley Square  

Building Management & Controls System (BMCS) Specification  
 

Building Management & Controls System (BMCS) Specification | Rev D | 11 February 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-05_MECHANICAL\BMS\M340[C] BMCS SPECIFICATION TENDER 

ISSUE_MC_110211.DOCX Page 141 
 

9.3.2.23 VSD Local/Auto Monitoring 
The local/auto status of each VSD shall be monitored by the BMCS and an alarm 
raised at the BMCS operators station for the appropriate fan should the VSD be 
put into manual control via the VSD facia mounted control panel. 

9.3.2.24 BMCS Communications Network Integrity 
If communication with a floor controller is lost and the AHU was running in 
Warm Up, Cool Down, Normal or After Hours modes of operation prior to 
failure, the AHU shall default to run in a Normal mode. The supply air 
temperature setpoint shall default to [13.0]°C and the supply air dew point 
setpoint shall default to [9.5]°C. 

If communication with a floor controller is lost and the AHU was running in 
Night Purge modes of operation prior to failure, the AHU shall be shutdown.  

9.3.3 Graphical Requirements 
An AHU summary graphic shall be developed that displays the following 
information for each AHU in a single table: 

• AHU operation mode 
• Supply air temperature 
• Supply air temperature setpoint 
• Supply air relative humidity 
• Supply air relative humidity setpoint 
• Supply air dew point temperature 
• Supply air dew point temperature setpoint 
• Supply air static pressure 
• Supply air static pressure setpoint 
• Economy cycle status 

An office floor summary graphic shall be developed for each AHU that displays 
the following information specific to the zones served: 

• Number of floors occupied 
• Highest space temperature  
• Lowest space temperature  
• Average space temperature  
• Highest dew point temperature  
• Lowest dew point temperature  
• Average dew point temperature  
A VAV/CAV box summary page shall be developed for each AHU that displays 
the following information for each box: 
• Space temperature (+ setpoint) 
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• Volume measured (+ setpoint) 
• Damper position 

9.4 Office Floor Controls 

9.4.1 General 
Low rise office floors are located in levels 6 to 17 inclusive, high rise office floors 
are located on levels 21 to 29 inclusive. 

Where multiple floors (two or three) are interconnected by a central staircase, this 
is referred to as a village. There are also a number of levels that are not associated 
with a village. 

For the purpose of occupancy time schedules, each level shall be split into two 
zones. 

Each office level is served by the following AHUs: 

• East perimeter zone via CAV boxes 
• East Internal zone via VAV boxes 
• West perimeter via CAV boxes 
• West internal via VAV boxes 

The lowest level in each village is also served by an east and west village AHU 
via VAV boxes.  

Air is exhausted from the highest level in each village by RAF-20-3 for the low 
rise and RAF-31-3 for the high rise, via CAV boxes. 

The lowest level in each village has trench heating located on the north and south 
façade. Each trench heater has an associated fan. 

Office floors not associated with a village have trench heating located on the 
south façade only. Each trench heater has an associated fan. 

Active chilled beams are located around the perimeter of each office level. 

Each office floor shall have a dedicated floor controller that shall connect directly 
to the Ethernet backbone. All terminal unit controllers (TUC) on an office floor 
shall be networked back to the associated floor controller (networking between 
floors is not acceptable). 

Chilled beams shall be controlled by distributed TUCs located local to the beams 
i.e. not from a central controller within the riser. 

Refer to Mechanical Services Schematics and Layout Drawings for numbers and 
location of equipment. 
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9.4.2 Automatic Operation 

9.4.2.1 Occupancy Time Schedules 
Occupancy time schedules and the associated optimum start program shall be 
located within the DDC controller located on the office floor. 

The optimum start programs shall ensure that the associated space temperature 
condition reaches the required comfort level by the start of the occupancy time 
period. The average of the space temperature sensors on the floor and the global 
outside air temperature shall be used to determine the most appropriate start time 
and start mode for the associated AHUs.  An operator shall have the facility to 
remove temperature sensors from the optimum start program via the system 
graphic. 

The start time shall be limited to a maximum of [120] minutes before occupancy. 

The request to the associated AHUs shall either be Cool Down, Warm Up or 
Normal Start, depending on whether the office floor average space temperature is 
less than the floor global heating setpoint, greater than the floor global cooling 
setpoint or between the heating and cooling setpoints respectively.  

Upon a call for Cool Down mode the associated chilled beams and CAV and 
VAV boxes shall be enabled and operate under normal temperature control.  

Upon a call for Warm Up mode the associated trench heaters and CAV boxes 
shall be enabled and operate under normal temperature control. The VAV boxes 
shall operate in heating mode i.e. increase the volume upon a greater demand for 
heating. 

The trench heaters shall remain disabled in Cool Down mode. 

The chilled beams shall be disabled in warm-up mode. 

Warm-Up mode shall be terminated upon any of the following being true: 

• occupancy time for the zone is reached; 
• upon all space sensors rising above the floor global heating setpoint;  
• upon any space sensor rising above the floor global cooling setpoint; 

Cool Down mode shall be terminated upon any of the following being true: 

• occupancy time for the zone is reached; 
• upon all space sensors falling below the floor global cooling setpoint;  
• upon any space sensor falling below the floor global heating setpoint. 

Upon termination of Warm Up or Cool Down mode a Normal Start signal shall be 
sent to the associated AHUs. 

Warm-Up mode shall be inhibited if night purge mode has been active any time in 
the previous 12 hours. 
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9.4.2.2 After Hours Air Conditioning 
Each occupancy zone shall have a dedicated after hours air conditioning request. 
After hours requests shall be via a tenant web interface or via the head end 
operator’s station (i.e. both methods shall be provided). 

Upon a call for after hours the 1 of 3 floor zone shall operate under normal control 
for a time period of [60] minutes (note: all other zones on the floor shall remain 
shutdown) and a Normal Start request shall be sent to the associated AHUs. 

The BMCS shall be configured to also have facility for additional, further 
subdivided, after hours zones to be added as part of tenant fitout works. These 
zones shall involve operation of certain chilled beam control valves and AHUs in 
response to the afterhours zone activated. 

9.4.2.3 Tenant Outside Air System 
Upon any tenancy zone on a floor being occupied (normal or after hours) a 
request shall be sent for the associated tenant outside air fan. 

Upon the floor being unoccupied the request shall be removed. 

9.4.2.4 Tenant General Exhaust System 
Upon any tenancy zone on a floor being occupied (normal or after hours) a 
request shall be sent for the associated tenant outside air fan. 

Upon the floor being unoccupied the request shall be removed. 

9.4.2.5 Floor Isolation Dampers 
Upon a request for air conditioning from either the occupancy time schedule, 
optimum start, after hours request or night purge the associated supply and return 
floor isolation dampers shall be driven open.  

Each floor isolation damper shall have an associated open and closed end switch 
that feedback the position of the damper blade (not the actuator position). 

In the event that neither status is received the damper shall be deemed to be 
driving.  

In the event of a mismatch between the damper command and damper status 
following a suitable drive time, an alarm shall be raised on the BMCS. 

A request for an AHU to start shall not be sent until the associated floor isolation 
dampers have been proven open via their end switches. 

When a supply isolation damper is required to close, the request for the associated 
AHU shall be removed, the isolation damper shall be driven closed following a 
time period of [3] minutes to allow for the AHU to shutdown. 

An operator shall have the facility to manually open/close all supply air isolation 
dampers and/or all return air isolation dampers via separate commands on the 
system graphic. The dampers shall reset back to their auto position at midnight. 
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Floor isolation dampers are hardwired with the fire alarm system to override the 
BMCS command in the event of a fire. The BMCS commands shall be wired to 
terminals in a smoke damper interface panel provided by the Mechanical Services 
Subcontractor. The BMCS Subcontractor shall coordinate final interface 
requirements with the Mechanical Services Subcontractor.  

9.4.2.6 Space Temperature Sensors 
All office space temperature sensors shall be located at 1.5m above FFL. The 
BMCS Subcontractor shall coordinate all sensor locations with the builder to 
ensure conduit is cast into the concrete where required. 

Refer to mechanical services floor layout drawings for locations of temperature 
sensors. 

9.4.2.7 Floor Temperature Control 
Each space temperature sensor shall have an associated temperature setpoint and 
deadband. The cooling setpoint shall be calculated as the temperature setpoint 
plus half the deadband and the heating setpoint shall be calculated as the 
temperature setpoint minus half the deadband. The heating and cooling setpoints 
shall be used to control the associated chilled beams, VAV boxes, CAV boxes and 
trench heaters (as described under the relavent section below). 

An operator shall have the facility to adjust the temperature setpoint and deadband 
for all sensors on a floor by adjusting the global floor parameters via a one shot 
operation. The global floor setpoint shall initially be set to [22.5]°C and the 
deadband [3.0]K, giving a cooling setpoint of 24°C and a heating setpoint of 
21°C. 

An operator shall also have the facility to remove each sensor from using the 
global parameters and input a temperature setpoint and deadband. Indication shall 
be displayed on the floor layout graphic in the event that a sensor has been 
removed from using the global floor parameters e.g. sensor temperature value 
changes colour. 

In the event that a sensor is {0.5}K above the cooling setpoint or {0.5}K below 
the heating setpoint, visual indication shall be displayed on the floor layout 
graphic e.g. value coloured red. 

The space temperature sensors shall raise an out of limits alarm in the event that 
the sensed temperature is greater than [3]K above or below setpoint. The alarms 
shall be inhibited when the floor is not occupied. 

9.4.2.8 Chilled Beam Temperature Control 
Each chilled beam zone shall have a dedicated space temperature sensor.   

Chilled beam temperature control shall be enabled during cool down mode and 
whenever the associated tenancy is occupied (normal or after hours), at all other 
times the chilled beam 2-port valve shall be driven closed. 

The two port control valve shall modulate via a P+I control loop to maintain the 
associated temperature sensor at the cooling setpoint.   
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Upon a Cool Down command the chilled beams shall operate under normal 
temperature control. 

9.4.2.9 Trench Heating Control 
Trench heater control shall be enabled during warm up mode and whenever the 
associated tenancy is occupied (normal or after hours), at all other times the 
chilled beam 2-port valve shall be driven closed. 

Each trench heater has an associated 2-port control valve, fan and space 
temperature sensor. Fans serving the same zone shall be enabled via a common 
output. 

The two port control valve shall be modulated via a P+I control loop to maintain 
the associated space temperature sensor at the global floor heating setpoint ± 
0.5K. 

The trench heater fans shall be enabled/disabled according to the trench heater 
temperature P+I loop. Upon the loop output reaching {100}% the fan shall be 
enabled. The fan shall then be disabled upon the fan output falling below {70}%. 

Upon request for a Cool Down or Night Purge the two port control valve shall 
remain fully closed. 

Upon the zone being unoccupied the two port control valve shall be driven fully 
closed. 

9.4.2.10 Trench Heater Fan monitoring 
Each trench heater fan shall be monitored for a trip via an aux. contact on the 
associated fan starter. An alarm shall be raised on the BMCS in the event of a trip 
condition. 

9.4.2.11 Dew Point Control 
Each internal zone shall have 2 no. associated space humidity sensors located 
adjacent to a nominated space temperature sensor. 

Each perimeter zone shall have 1 no. associated space humidity sensor located 
adjacent to a nominated space temperature sensor. 

The space dew point temperature shall be calculated by the floor controller at the 
location of each humidity sensor. The highest dew point temperature on each floor 
shall be available to use for the secondary/tertiary CHW reset control strategy. 
The average dew point temperature for each zone shall be available to use for the 
AHU dew point control strategy. 

An operator shall have the facility to remove rogue sensors from the calculation. 

The space temperature/humidity sensors shall raise an out of limits alarm in the 
event that the sensed dewpoint is [1]K above setpoint. The alarms shall be 
inhibited when the floor is not occupied. 
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9.4.2.12 Chilled Beam Condensation Override 
Each chilled beam zone shall have a dedicated condensation sensor installed on 
exposed pipework (i.e. no lagging 50mm either side of the sensor) on the flow 
pipe to the chilled beams on the system side of the zone two port valve. 

In the event that condensation is detected, the associated two port valve shall be 
overridden closed and an alarm shall be raised. 

Upon the condensation sensor no longer detecting condensation, the valve shall 
return to automatic control i.e. no reset is required. 

9.4.2.13 VAV Box Control 
VAV box control shall be enabled during warm up mode, cool down mode and 
whenever the associated tenancy is occupied (normal or after hours). When the 
zone is unoccupied the VAV box shall be driven open. 

Each VAV box shall have a dedicated space temperature sensor(s). Where a VAV 
box served two zones, each with a space temperature sensor the values shall be 
averaged. 

Refer to ‘CAV/VAV Boxes’ Section for further details of VAV Box control 
requirements. 

9.4.2.14 CAV Box Control 
CAV box control shall be enabled during warm up mode, cool down mode and 
whenever the associated tenancy is occupied (normal or after hours). When the 
zone is unoccupied the CAV boxes shall be driven open. 

Refer to ‘CAV/VAV Boxes’ Section for further details of VAV Box control 
requirements. 

9.4.2.15 AHU Heating and Cooling Demand 
A heating/cooling demand shall be sent to the associated AHU for each zone on 
each floor served. 

The space temperature sensors associated with the zone shall be averaged on each 
floor and compared to the floor global cooling and heating setpoints to determine 
a cooling/heating demand (%). The heating/cooling demand shall be sent to the 
associated AHU DDC controller. 

9.4.2.16 Night Purge 
The floor controller shall determine if Night purge mode would be beneficial. 
Upon all of the following criteria being true a night purge request shall be sent to 
the associated AHU:  

• There are no other AHU requests active; 
• The outside air temperature is between [15]°C and [22]°C; 
• The outside air dew point temperature is less than [13]°C; 
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• The average space temperature for the zone is greater than [24]°C; 
• The next occupancy time scheduled is within [10] hours. 

A Night purge request shall be removed upon any of the following criteria being 
true: 

• The average space temperature for the zone is ≤ [22.5]°C; 
• Any space temperature sensor in the zone falls below [19] °C; 
• There is another AHU request active; 
• The outside air temperature is not between [15]°C and [22]°C; 
• The outside air dew point temperature > [13]°C;  
• The next scheduled occupancy start time is within [2] hours. 

The following night purge information shall be displayed and logged for each 
floor: 

• Times when night purge mode is active (AHU is also running in night purge 
mode); 

• Average temperature at start of night purge; 
• Average temperature at end of night purge. 

Note: night purge parameter setpoints shall be common for all floors and adjusted 
via a common graphic. 

9.4.2.17 Carbon Dioxide (CO2 ) Monitoring 
The CO2 level in each ½ floor’s return air path shall be monitored on the BMCS 
and used for AHU outside air volume control (refer to Office Floor AHUs for 
further details).   

9.4.3 Graphical Requirements 
A floor layout graphic shall be provided for each floor using an architectural 
background. The following information shall be displayed on the floor layout as a 
minimum: 

• HTCHW flow temperature  
• Chilled beam locations and zoning 
• Trench heaters and valve position 
• VAV Boxes and % volume of Vmax 
• CAV boxes 
• AHU supply air temperatures 
• Space temperature sensor readings  
• Space relative humidity sensor readings 
• Calculated dew point temperatures 
• Condensation sensor activated 
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An office floor summary graphic shall be developed that displays the following 
information specific to the zones served: 

• Number of floors occupied 
• Highest space temperature for each floor 
• Lowest space temperature for each floor 
• Average space temperature for each floor 
• Highest dew point temperature for each floor 
• Lowest dew point temperature for each floor 
• Average dew point temperature for each floor 

9.5 CAV/VAV Boxes 

9.5.1 General 
All CAV/VAV boxes shall be pressure independent type. 

Each CAV/VAV box shall be supplied with the following equipment: 

• Electronic volume controller, velocity sensor, space temperature sensor (not 
required for CAV boxes), modulating damper actuator and all associated 
wiring. 

• CAV/VAV box control shall be carried out by terminal unit controllers (TUC) 
installed on each CAV/VAV box. 

• Space temperature sensors shall be wired directly to the associated TUC. 

Refer to Mechanical Services Specification and drawings for numbers and 
location of CAV/VAV boxes. 

9.5.1.1 CAV/VAV Box Volume Control 
The motorised damper shall modulate via a P+I control loop to maintain the 
supply air volume at setpoint. 

For VAV boxes, the volume setpoint shall be reset according to the space 
temperature control. 

For CAV boxes, the volume setpoint shall be constant. 

9.5.1.2 VAV Box Temperature Control 
Each VAV box shall have an associated space temperature setpoint [22.5]°C and 
deadband [3.0]K. 

A cooling setpoint shall be calculated as the setpoint plus half the deadband 
[24.0]°C and a heating setpoint shall be calculated as the setpoint minus half the 
deadband [21.0]°C. 

Each VAV box shall have an associated maximum (Vmax) and minimum (Vmin) 
volume setpoint. 
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On increasing demand for cooling, the supply air flow shall modulate from Vmin to 
Vmax via a P+I control loop to maintain the space temperature cooling setpoint. 

On increasing demand for heating (warm-up mode only), the conditioned supply 
air flow shall modulate from Vmin to Vmax via a P+I control loop to maintain the 
heating setpoint. 

9.5.1.3 Terminal Unit Controller (TUC) 
TUCs shall be fully networked with each other and with the BMCS for optimum 
start program and manual override control and to facilitate full 
viewing/adjustment of all settings and control parameters from the operator’s 
station. 

9.5.1.4 TUC Communications Network Integrity 
If communication with a VAV box TUC is lost then the failed VAV box/TUC 
shall be removed from the AHU supply air temperature setpoint reset routine. 

The failure of a VAV box TUC shall not inhibit communications with the 
remaining VAV box TUCs on a floor LAN.  Failure of a VAV box TUC shall 
raise an alarm at the BMCS operator’s station. 

9.5.1.5 Graphical Requirements 
The measured variables and status conditions for each CAV/VAV box listed 
below shall be monitored and displayed on graphics at the BMCS operator’s 
station and also displayed on the plug-in portable hand held terminal: 

• Space air temperature (°C) 
• Space air temperature setpoint (°C) (adjustable) 
• Volume flow (l/s) 
• Active volume flow setpoint (l/s) (adjustable) 
• Volume flow limits Vmin and Vmax (l/s) (adjustable) 
• Damper Position (%) 
• Cooling demand (%) 
• Heating demand (%) 

A VAV box summary table shall be provided for each AHU showing the above 
parameters. An operator shall have the facility to deselect each VAV box from 
inclusion in the AHU supply air temperature and pressure setpoint reset strategies. 

9.6 Ground Floor Glass Lobby Natural Ventilation 

9.6.1 General 
The design for this system has not been finalised, the following shall be allowed 
for tender purposes. 
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There are 4 No. automatic louvers located in the Glass Lobby, 2 No. at high level 
and 2 No. at low level. 

All actuators and wiring to the louvers will be carried out by others.  The BMCS 
Subcontractor shall interface with the louvers via terminals in a panel for the 
purpose of control. 

9.6.2 Automatic Operation 

9.6.2.1 Temperature Control 
Upon the average temperature in the atrium rising above [24]°C, all four louvers 
shall be commanded open by the BMCS. 

Upon the average temperature in the atrium falling below [21]°C, all four louvers 
shall be commanded closed by the BMCS. 

9.6.2.2 Manual Override via Graphic 
An operator shall have the facility to individually override louvers open or closed 
via the operator’s station system graphic. 

9.6.2.3 Local Switch Override 
An Open/Auto/Closed switch located in the atrium (final location and finish to be 
approved by architect) shall override all 4 No. louvers to the desired position. 

9.7 Office Toilet Exhaust 

9.7.1 General 
There are two office toilet exhaust systems: 

• TEF-R-1 serves the low rise east and west zones and the high rise east zone. 
• TEF-R-2 serves the high rise west zone. 

Each system comprises a toilet exhaust fan and associated isolation damper. 

9.7.2 Automatic Operation 

9.7.2.1 Enable/Disable 
Each toilet exhaust system shall be enabled upon any of the associated floors 
served being occupied (normal or after hours). 

When all of the associated floors are unoccupied the system shall be shutdown. 

9.7.2.2 System Start-up 
When enabled the system shall be configured as follows: 



Mirvac Projects Pty Limited 8 Chifley Square  

Building Management & Controls System (BMCS) Specification  
 

Building Management & Controls System (BMCS) Specification | Rev D | 11 February 2011 | Arup 

J:\220622 - CHIFLEY SQUARE\04_ARUP PROJECT DATA\04-04_ARUP SPECIFICATIONS\04-04-05_MECHANICAL\BMS\M340[C] BMCS SPECIFICATION TENDER 

ISSUE_MC_110211.DOCX Page 152 
 

• Exhaust isolation damper driven open 
• Following a suitable time delay for the damper to open, the exhaust fan shall 

be enabled. 

9.7.2.3 System Shutdown 
When disabled the system shall be configured as follows: 

• The exhaust fan shall be disabled. 
• Exhaust isolation damper driven closed 

9.7.2.4 Fan Monitoring 
Enable command and fault status shall be via low level interfaces. All other 
monitoring and control shall be via a high level interface. 

Each fan shall be monitored for running status via the VSD running status. 

In the event of a fan failure, as detected by a mismatch between the BMCS 
command to the fan and the fan status, an alarm shall be raised on the BMCS 
operator's station and the fan shall be commanded off.   

In the event of a fault being reported from the fan VSD an alarm shall be raised at 
the BMCS operator's station and the fan shall be commanded off.   

The underload/time parameters shall be set up on the VSD such that if the motor 
torque/current drops below the selected load curve parameter for the set time, 
indicating a malfunction e.g. a broken belt, the variable speed motor shall be 
stopped and a fault alarm raised at the BMCS operator’s station.   

9.7.2.5 VSD Local/Auto Monitoring 
The local/auto status of each VSD shall be monitored by the BMCS and an alarm 
raised at the BMCS operators station for the appropriate fan should the VSD be 
put into manual control via the VSD facia mounted control panel. 

9.8 Carpark Ventilation System 

9.8.1 General 
The carpark ventilation system comprises a supply and exhaust fan. 

The carpark ventilation system shall be variable volume in response to carbon 
monoxide (CO) sensors in compliance with AS/NZS 1668.2.  

Refer to Mechanical Services Schematics and Layout Drawings for numbers and 
location of equipment and sensors. 
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9.8.2 Automatic Operation 

9.8.2.1 System Enable 
The system shall be enabled by any of the following: 

• A dedicated carpark ventilation time schedule 
• Any CO sensor detects a concentration greater than [15]ppm  
• Via a manual override command via the system graphic 

Upon being enabled the system shall be configured as described under system 
start-up 

At all other times the system shall be configured as described under system 
shutdown 

9.8.2.2 System Start-Up 
Upon being enabled the system shall be configured as follows: 

• The supply and exhaust fans shall be enabled and run at a speed determined by 
the measured CO. 

9.8.2.3 System Shutdown 
Upon being shutdown the system shall be configured as follows: 

• The supply and exhaust fans shall be disabled 

9.8.2.4 Unoccupied Mode 
In the event that the CO level detected is above [15]ppm but the carpark is 
unoccupied as determined by the time schedule, the system shall remain enabled 
for a minimum time period of [15] minutes and shall only be disabled upon the 
CO level falling below [15]ppm for [10] minutes.  

9.8.2.5 Exhaust Fan Carbon Monoxide (CO) Control 
The CO exposure limit setpoint (EL) shall be set to [30]ppm. The maximum CO 
reading in the carpark shall be used to determine the exhaust fan speed control. 

The exhaust fan speed shall be determined during commissioning to satisfy the 
following criteria: 

• The minimum volume that is exhausted from the carpark shall be 25% of the 
maximum design volume.  

• Whenever the CO level detected is ≥ 80% of the EL setpoint, the maximum 
design volume shall be exhausted. 

• Whenever the CO level detected is ≤ 50% of the EL setpoint, the minimum 
volume shall be exhausted. 
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• When the CO level detected between 50% and 80%, the volume exhausted 
shall be linear between the minimum and maximum volumes. 

An operator shall have the facility to remove rogue CO sensors from the high 
select calculation via the system graphic. 

An alarm shall be raised in the event that the CO level rises above the EL for {5} 
minutes. 

A high priority alarm shall be raised in the event that the CO level rises above 
[150]% or the EL. 

9.8.2.6 Supply Fan Tracking 
The supply air fans shall track the exhaust air fans such that the volume air 
supplied to the carpark air is maintained at 75% of the volume exhausted. 

A look-up table shall be populated during commissioning in conjunction with the 
air balancing Subcontractor that relates the number of exhaust air fans running 
and associated speeds to the number of supply fans required and associated 
speeds. 

9.8.2.7 Fan Monitoring 
Enable command, speed control and fault status shall be via low level interfaces. 
All other monitoring and control shall be via a high level interface. 

The fans shall be monitored for a running status via a differential pressure switch 
piped across the fan and the VSD ‘running’ status. 

In the event that a VSD is taken out of automatic control via the local touchpad 
display, indication shall be provided on the BMCS. The signal to the BMCS shall 
be provided via a volt free contact or via a HLI. 

In the event of a fan failure, as detected by a mismatch between the BMCS 
command to the fan and the fan running status, an alarm shall be raised on the 
BMCS operator's station and the fan shall be commanded off.   

In the event of a fault being reported from a VSD, an alarm shall be raised at the 
BMCS operator's station.   

9.9 Diesel Room Ventilation System 

9.9.1 General 
The diesel room ventilation system comprises a constant speed supply fan, 
constant speed exhaust fan and a supply air filter. 

9.9.2 Automatic Operation 

9.9.2.1 Enable/Disable 
The system shall be enabled 24 hours a day. 
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9.9.2.2 Filter Monitoring 
A differential pressure switch shall be provided to measure the pressure drop 
across the filter.  In the event that the pressure drop across the filter becomes 
indicative of a dirty filter condition, an alarm shall be raised on the BMCS 
operator's station. 

9.9.2.3 Fan Monitoring 
The supply and exhaust air fans shall be monitored for running status via a 
differential pressure switch piped across the fan wired in series with an auxiliary 
contact on the motor starter.  

In the event of a fan failure, as detected by a mismatch between the BMCS 
command to the fan and the fan status, an alarm shall be raised on the BMCS 
operator's station and the fan shall be commanded off.   

In either condition the fan shall not re-enter the normal automatic control 
sequence until the BMCS operator acknowledges that the fan fault alarm has been 
cleared, and operates the fault reset at the BMCS operator's station. 

9.10 Lift Motor Room AC  

9.10.1 General 
Each lift motor room system comprises the following: 

• Exhaust air fan 
• 2 no. (duty/standby) PAC units. 

9.10.2 Automatic Operation 

9.10.2.1 Exhaust Air Fan 
The exhaust air fan shall run 24 hrs  

9.10.2.2 PAC Unit Sequence 
The PAC units shall operate in a duty/standby manner with sequence rotation 
based on hours run and failure. 

The sequence rotation shall occur on a weekly basis at a time selected by the 
operator e.g. Monday @ 0100 hrs.  

In the event of a PAC fault, the failed unit shall be removed from the sequence 
and the healthy unit enabled. 

9.10.2.3 Temperature Control 
The PAC units cooling stages shall be enabled/disabled to maintain the space 
temperature sensor at setpoint [34]°C. 
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9.10.2.4 Out of Limits Alarm 
In the event that the temperature in the lift motor room rises above [40]°C an 
audible alarm shall be raised on the BMCS and both PAC units shall be enabled. 
Both units shall remain enabled until the alarm is reset by the operator. 

9.10.3 PAC Monitoring and Failure 
The BMCS shall monitor each PAC unit for a running status and fault. 

9.11 Miscellaneous Fans 

9.11.1 General 
All fans detailed in the BMCS points schedule shall be monitored and controlled 
by the BMCS. 

Refer to Mechanical Services Schematics and Layout Drawings for numbers and 
location of equipment. 

9.11.2 Automatic Operation 

9.11.2.1 Enable/Disable 
Each fan shall have a dedicated time schedule for enable/disable 

9.11.1 Fan Monitoring 
Each DOL fan shall be monitored for a running status via an auxiliary contact on 
the motor starter. 

Each VSD fan shall be monitored for running status and fault on the VSD. 

In the event of a fan failure, as detected by a mismatch between the BMCS 
command to the fan and the fan running status, an alarm shall be raised on the 
BMCS operator's station.   

9.12 Miscellaneous PAC Units 

9.12.1 General 
All PAC units detailed in the BMCS points schedule shall be monitored and 
controlled by the BMCS. 

Each PAC unit shall have a dedicated terminal unit controller (TUC) mounted on 
the unit and a space temperature sensor. 

Refer to Mechanical Services Schematics and Layout Drawings for numbers and 
location of equipment. 
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9.12.2 Automatic Operation 

9.12.2.1 Enable/Disable 
Each PAC unit shall have a dedicated time schedule for enable/disable 

9.12.3 Temperature Control 
The PAC units cooling stages shall be enabled/disabled to maintain the space 
temperature sensor at setpoint. 

Out of limits alarms shall be raised in the event that the measured space 
temperature is {2}K above setpoint for {5} minutes. 

9.12.4 Fan Monitoring 
Each DOL fan shall be monitored for a running status via an auxiliary contact on 
the motor starter. 

Each PAC unit shall be monitored for a fault. 

In the event of a fan failure, as detected by a mismatch between the BMCS 
command to the fan and the fan running status, an alarm shall be raised on the 
BMCS operator's station.   

9.13  Primary Chilled Water (CHW) 

9.13.1 General 
The primary chilled water system is designed to provide a flow temperature of 
6°C with a return temperature of 13°C at full load. 

The primary chiller plant comprises the following mechanical components: 

• 2 no. (lead/lag) 1075 kW water cooled electric chillers, each with an 
associated primary pump, piped in parallel configuration; 

• Absorption chiller with associated primary pump piped in a “side car 
arrangement”; 

 
Note: the absorption chiller and associated pump control is by the tri-generation 
Subcontractor, with interfaces to the BMCS as described below. 
Two secondary circuits draw water from the primary flow header and return to the 
primary return header, any surplus flow flows through the primary bypass. 

Each chiller shall have an associated thermal energy meter, comprising a magnetic 
flow meter installed in series and matched temperature sensors. The flow meter 
shall have a remote display located adjacent to the associated chiller. The position 
of the flow meter shall adhere to the manufacturers recommended installation 
guidance. 

All interfaces between the BMCS and the tri-generation system shall be via 
terminals in the tri-generation control panel within the tri-generation plantroom. 
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The BMCS Subcontractor shall provide all cabling between the DDC and the tri-
generation control panel. 

Refer to Mechanical Services schematics and layout drawings for numbers and 
locations of equipment. 

9.13.2 Automatic Operation 

9.13.2.1 System Enable/Disable 
The system shall be enabled upon any of the following: 

• Cooling call from either of the two secondary circuits 
• Manual command from the BMCS operator station 

Upon no enable commands being active the plant shall be configured as described 
under plant shutdown. 

9.13.2.2 System Start-Up 
Upon being enabled the lead electric chiller shall be enabled as described under 
‘Electric Chiller Start-Up / Shutdown’ and the absorption chiller shall be enabled 
as described under ‘Absorption Chiller start-up/shutdown’. 

Further enabling/disabling of chillers shall be as described under ‘Chiller 
Staging’. 

9.13.2.3 System Shutdown 
Upon the system being disabled all electric chillers shall be disabled as described 
under ‘Electric Chiller Start-up/Shutdown’ and the absorption chiller disabled as 
described under ‘Absorption Chiller start-up/shutdown’. 

9.13.2.4 Electric Chiller Start-Up / Shutdown 
When a chiller is required to run as determined by the chiller staging strategy, the 
plant shall be configured as follows: 

• The associated chilled water and condenser water pumps shall be enabled 
• Once the running status has been received for both pumps, the chiller shall be 

enabled. 

When a chiller is required to stop as determined by the chiller staging strategy or a 
system disable command, the plant shall be configured as follows: 

• The chiller shall be disabled. 
• The associated chilled water and condenser water pumps shall continue to run 

for [2] minutes, after which time they shall be disabled. 
• Indication that a pump is in ‘run-on’ mode shall be displayed on the system 

graphic. 
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9.13.2.5 Absorption Chiller Start-Up/Shutdown 
The CHW pump associated with the absorption chiller will be enabled/disabled by 
the tri-generation control system. 

The BMCS shall enable/disable the absorption chiller via a ‘remote start/stop’ 
signal to the tri-generation control panel. 

The BMCS shall only enable the absorption chiller upon receipt that the ‘engine is 
active’ via the tri-generation control panel. 

9.13.2.6 Electric Chiller Sequencing 
The chillers shall operate in a lead/lag manner with rotation based upon hours run 
and failure. 

The chiller sequence rotation shall be on a weekly basis on a day selected by the 
operator e.g. Monday and at a time when either both chillers are running or both 
chillers are shutdown.  

Total hours run for each chiller shall be displayed on the system information page 
graphic with an associated reset button. 

In the event of a lead chiller failure, a rotation shall occur and any further rotation 
shall be inhibited until the failed chiller failure alarm has been cleared. 

In the event of a mains power failure (as monitored at the diesel generator control 
panel), chiller CHR-L31-1 shall become the lead chiller (as described under 
‘Mains Power Failure’ below). 

9.13.2.7 Electric Chiller Staging 
Whenever the system is enabled the lead chiller shall run. 

Staging ‘ON’ and ‘OFF’ of the lag chiller shall be based on the flow through the 
primary bypass (as measured by the flow meter) and the refrigeration load on the 
enabled chillers (as calculated via the measured flow and delta T). 

Staging Up 

In the event that either of the following criteria are true for [10] minutes, the lag 
chiller shall be enabled: 

• Flow though the primary bypass is less than [10]% of the design flow for one 
primary pump. 

• The refrigeration load on the lead chiller is greater than [90]% of the design. 

Staging Down 

In the event that either of the following criteria are true for [10] minutes, the lag 
chiller shall be disabled: 

• Flow though the primary bypass rises to [120]% of the design flow for one 
primary pump. 

• The operating capacity for both chillers is below [30]% of full load 
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An operator shall have the facility to remove any of the above staging criteria via 
a tick box on the system graphic. Note: at least one criteria must remain enabled 
for staging up and down. 

Staging up and down time delays shall be adjustable independently via the system 
graphic. 

An operator shall have the facility to remove any of the above conditions from the 
staging up or staging down decisions via the system graphic. 

9.13.2.8 Chiller Temperature Control 
Each chiller has its own integral controls that control the chilled water flow 
temperature at setpoint.   

The chilled water flow temperature setpoint for the electric chillers (not 
absorption) shall be reset by the BMCS via a high level interface as described 
under ‘chilled water temperature reset’.   

9.13.2.9 CHW Temperature Setpoint Reset 
Chilled water reset shall only be available when the lead electric chiller is running 
i.e. the lag chiller is disabled.  The BMCS shall reset the flow temperature 
setpoint of the electric chillers via the HLI. 

The chilled water flow temperature shall be reset between the limits of [6]°C and 
[10]°C based on the position of the AHU valves and the 2-port valve associated 
with the low rise high temperature CHW heat exchanger. 

Upon all CHW valves remaining below [60]% open for a time period of [5] 
minutes, the chiller flow temperature setpoint shall be raised at a rate of [0.1]K 
per minute. 

Upon any CHW valve opening greater than [90]%, the chiller flow temperature 
setpoint shall be lowered at a rate of [0.1]K per minute. 

CHW reset shall be inhibited whenever the CHW flow temp is {1.5}K or more 
above or below the active setpoint. 

An operator shall have the facility to disable the chilled water flow temperature 
reset strategy via the system graphic. 

In the event that the secondary circuit differential pressure setpoint reset strategy 
has been enabled the CHW temperature reset shall not be available (and vice 
versa). 

Indication that the chilled water flow temperature has been reset shall be 
displayed on the system graphic. 

9.13.2.10 Mains Power Failure Mode 
In the event of a mains power failure (as monitored at the diesel generator control 
panel), the BMCS shall disable both electric chillers, chiller CHR-L31-1 shall 
become the lead chiller and CHR-L31-2 the lag chiller. 
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The tri-generation control system will detect a loss of mains power and change the 
operating mode from ‘Parallel’ to ‘island’ mode. The tri-generation system will 
also provide a signal that ‘BMCS Load Shedding is Required’. The BMCS shall 
monitor these points via the tri-generation control panel. 

The BMCS shall monitor the status of the chiller ATS via the SCADA system and 
output this information to the tri-generation control panel. 

Upon receipt of the following signals, the BMCS shall enable the lead chiller (on 
the gas generator): 

• Power Failure 
• Chiller ATS in generator position 
• Engine Active 
• Operating mode = Island 

The lag chiller shall remain disabled. 

9.13.2.11 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off.  A failed flag for that pump shall be set.   

Pump running status shall be determined by an auxiliary contact on the flow meter 
(set for minimum chiller flow) and the VSD running status. 

The associated chiller shall be deemed to have failed and removed from the chiller 
sequence. 

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.13.2.12 Bypass Flow Monitoring 
In the event that reverse flow is detected in the bypass pipework an alarm shall be 
raised on the BMCS operator station. 

9.13.2.13 VSD Local/Auto Monitoring 
The local/auto status of each VSD shall be monitored by the BMCS and an alarm 
raised at the BMCS operators station for the appropriate fan should the VSD be 
put into manual control via the VSD facia mounted control panel. 

9.13.2.14 Electric Chiller Monitoring and Failure 
Each electric chiller shall be monitored for a lock-out fault that causes the chiller 
to shutdown via low level interface.   

In the event of a chiller lock-out fault an alarm shall be raised and the chiller shall 
be deemed to have failed. 
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Each chiller shall also be monitored for the points detailed in the points schedule 
via high level interface. 

9.13.2.15 Absorption Chiller Monitoring and Failure 
The absorption chiller shall be monitored for a lock-out fault that causes the 
chiller to shutdown via low level interface.   

In the event of a chiller lock-out fault an alarm shall be raised and the chiller shall 
be deemed to have failed. 

9.13.2.16 Refrigerant Leak Detection 
The BMCS shall monitor the refrigerant leak detection system for a fault and leak 
detected status. 

In the event that either are active an alarm shall be raised on the BMCS. 

9.14 Secondary CHW System No.1(AHUs and Low 
Rise Chilled Beams) 

9.14.1 General 
The secondary CHW system is variable volume, it draws water from the primary 
flow header and serves the office AHUs (located on levels 30 and 19) and the 
tertiary high temperature CHW system located on level 19 serving the low rise 
chilled beams. 

The system consists of 2 no. (lead/lag) variable speed pumps and a low flow 
bypass. 

Refer to Mechanical Services schematics and layout drawings for numbers and 
locations of equipment. 

9.14.2 Automatic Operation 

9.14.2.1 System Enable/Disable 
The system shall be enabled upon any of the following: 

• Cooling call from any office floor AHU 
• Cooling call from the tertiary CHW low rise high temperature chilled water 

system; 
• Manual command from the BMCS operator station 

Upon being enabled a cooling call shall be sent to the primary chilled water plant, 
the lead secondary pump shall be enabled and the differential pressure control 
shall be enabled. 

Upon no enable commands being active, or the primary chilled water system 
being unavailable to run, the plant shall be configured as described under plant 
shutdown. 
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9.14.2.2 Plant Shutdown 
When required to shutdown, all pumps and their associated control loops shall be 
disabled. The cooling call to the primary chilled water plant shall be removed. 

9.14.2.3 Differential Pressure Control 
The circuit shall have a differential pressure sensor located at the end of the riser 
with an associated setpoint (to be determined during commissioning) and P+I 
control loop. 

The differential pressure sensor shall be wired directly to the DDC controller 
controlling the pumps. 

The speed of the lead pump and the bypass valve shall be modulated in sequence 
via the P+I control loop to maintain the differential pressure sensor at setpoint. 

Upon the lead pump output reaching above 90% for {30} seconds, the lag pump 
shall be enabled slowly ramped up at a rate of {10}%/min until both pumps are 
running at the sampe speed, at which time the pumps shall modulate in unison via 
the P+I control loop to maintain the differential pressure sensor at setpoint. 

With both pumps enabled, upon the output to each pump being below 40% for 
{60} seconds, the lag pump shall be disabled and slowly ramped down at a rate of 
{10}%/min and the lead pump shall continue to modulate via a P+I control loop 
to maintain the differential pressure sensor at setpoint. 

Upon the lead pump operating at minimum speed and the differential pressure 
continues to rise, the pump speed shall be fixed and the bypass control valve shall 
modulate to maintain the differential pressure sensor at setpoint. Note: the pump 
speed and valve shall never modulate simultaneously.  

9.14.2.4 Pump Sequencing 
The 2 no. secondary pumps shall operate in a lead/lag manner with sequence 
rotation based on hours run and failure. 

The pump sequence rotation shall be on a weekly basis on a day selected by the 
operator e.g. Monday and at a time when either both pumps are running or both 
pumps are shutdown. At the time of rotation the pump with the least run hours 
shall become the lead pump. 

In the event of a pump failure, the next available pump in the sequence shall be 
enabled and the failed pump shall be shutdown and removed from the sequence. 

An operator shall have the facility to manually select the pump sequence via the 
system graphic. 

Pump total run time with an associated reset button and run time since last 
changeover shall be displayed on the system graphic. 

Upon failure of any pump it shall be taken out of the sequence. 
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9.14.2.5 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off.  A failed flag for that pump shall be set.   

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.15 Secondary CHW System No.2 (High Rise Chilled 
Beams) 

9.15.1 General 
The secondary CHW system is variable volume, it draws water from the primary 
flow header and serves the high rise chilled beams. 

The system consists of 2 no. (lead/lag) variable speed pumps, an injection circuit 
arrangement and a low flow bypass. 

Refer to Mechanical Services schematics and layout drawings for numbers and 
locations of equipment. 

9.15.2 Automatic Operation 

9.15.2.1 System Enable/Disable 
The system shall be enabled upon any of the following: 

• Upon any office floor in the high rise being in cool down, occupied or after 
hours mode of operation, 

• Manual command from the BMCS operator station 

Upon being enabled a cooling call shall be sent to the primary chilled water plant, 
the lead secondary pump shall be enabled, the injection circuit temperature control 
shall be enabled and the differential pressure control shall be enabled. 

Upon no enable commands being active, or the primary chilled water system 
being unavailable to run, the plant shall be configured as described under plant 
shutdown. 

9.15.2.2 Plant Shutdown 
When required to shutdown, all pumps and their associated control loops shall be 
disabled and the 3-port injection valve shall be driven to the full bypass position. 
The cooling call to the primary chilled water plant shall be removed. 
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9.15.2.3 Injection Circuit Temperature Control 
The injection circuit 3-port valve shall modulate via a P+I control loop to 
maintain the flow water temperature at setpoint [14.0] °C +/- 0.5K. 

9.15.2.4 High Dew point Temperature Reset 
The injection circuit flow temperature setpoint shall be reset according to the 
highest floor dew point on the occupied office floors served. 

In the event that the highest floor temperature dew point rises above [14.0]°C, the 
injection circuit flow temperature setpoint shall be increased such that it is the 
same temperature. 

9.15.2.5 Differential Pressure Control 
The circuit shall have a differential pressure sensor located at the end of the riser 
with an associated setpoint (to be determined during commissioning) and P+I 
control loop. 

The differential pressure sensor shall be wired directly to the DDC controller 
controlling the pumps. 

The speed of the lead pump and the bypass valve shall be modulated in sequence 
via the P+I control loop to maintain the differential pressure sensor at setpoint. 

Upon the lead pump output reaching above 90% for {30} seconds, the lag pump 
shall be enabled slowly ramped up at a rate of {10}%/min until both pumps are 
running at the sampe speed, at which time the pumps shall modulate in unison via 
the P+I control loop to maintain the differential pressure sensor at setpoint. 

With both pumps enabled, upon the output to each pump being below 40% for 
{60} seconds, the lag pump shall be disabled and slowly ramped down at a rate of 
{10}%/min and the lead pump shall continue to modulate via a P+I control loop 
to maintain the differential pressure sensor at setpoint. 

Upon the lead pump operating at minimum speed and the differential pressure 
continues to rise, the pump speed shall be fixed and the bypass control valve shall 
modulate to maintain the differential pressure sensor at setpoint. Note: the pump 
speed and valve shall never modulate simultaneously.  

9.15.2.6 Pump Sequencing 
The 2 no. secondary pumps shall operate in a lead/lag manner with sequence 
rotation based on hours run and failure. 

The pump sequence rotation shall be on a weekly basis on a day selected by the 
operator e.g. Monday and at a time when either both pumps are running or both 
pumps are shutdown. At the time of rotation the pump with the least run hours 
shall become the lead pump. 

In the event of a pump failure, the next available pump in the sequence shall be 
enabled and the failed pump shall be shutdown and removed from the sequence. 
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An operator shall have the facility to manually select the pump sequence via the 
system graphic. 

Pump total run time with an associated reset button and run time since last 
changeover shall be displayed on the system graphic. 

Upon failure of any pump it shall be taken out of the sequence. 

9.15.2.7 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off.  A failed flag for that pump shall be set.   

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.16 Tertiary CHW System (Low Rise Chilled Beams) 

9.16.1 General 
The secondary CHW system is variable volume, it is coupled with Secondary 
CHW system No.1 via plate heat exchangers and serves the low rise chilled 
beams. 

The system comprises 2 no. (lead/lag) variable speed pumps and a low flow 
bypass. 

Temperature control is via the 2-port control valve located on the secondary side 
of the plate heat exchangers. 

Refer to Mechanical Services schematics and layout drawings for numbers and 
locations of equipment. 

9.16.2 Automatic Operation 

9.16.2.1 System Enable/Disable 
The system shall be enabled upon any of the following: 

• Upon any office floor in the low rise being in cool down, occupied or after 
hours mode of operation, 

• Manual command from the BMCS operator station 

Upon being enabled a cooling call shall be sent to the secondary chilled water 
system No.1, the lead tertiary pump shall be enabled, the temperature control shall 
be enabled and the differential pressure control shall be enabled. 

Upon no enable commands being active, or the primary chilled water system 
being unavailable to run, the plant shall be configured as described under plant 
shutdown. 
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9.16.2.2 Plant Shutdown 
When required to shutdown, all pumps and their associated control loops shall be 
disabled and the 2-port valve shall be driven closed. The cooling call to the 
secondary chilled water plant shall be removed. 

9.16.2.3 Temperature Control 
The 2-port valve located on the secondary side of the plate heat exchangers shall 
modulate via a P+I control loop to maintain the flow water temperature at setpoint 
[14.0] °C +/- 0.5K. 

9.16.2.4 High Dew point Temperature Reset 
The flow temperature setpoint shall be reset according to the highest floor dew 
point on the occupied office floors served. 

In the event that the highest floor temperature dew point rises above [14.0]°C, the 
injection circuit flow temperature setpoint shall be increased such that it is the 
same temperature. 

9.16.2.5 Differential Pressure Control 
The circuit shall have a differential pressure sensor located at the end of the riser 
with an associated setpoint (to be determined during commissioning) and P+I 
control loop. 

The differential pressure sensor shall be wired directly to the DDC controller 
controlling the pumps. 

The speed of the lead pump and the bypass valve shall be modulated in sequence 
via the P+I control loop to maintain the differential pressure sensor at setpoint. 

Upon the lead pump output reaching above 90% for {30} seconds, the lag pump 
shall be enabled slowly ramped up at a rate of {10}%/min until both pumps are 
running at the sampe speed, at which time the pumps shall modulate in unison via 
the P+I control loop to maintain the differential pressure sensor at setpoint. 

With both pumps enabled, upon the output to each pump being below 40% for 
{60} seconds, the lag pump shall be disabled and slowly ramped down at a rate of 
{10}%/min and the lead pump shall continue to modulate via a P+I control loop 
to maintain the differential pressure sensor at setpoint. 

Upon the lead pump operating at minimum speed and the differential pressure 
continues to rise, the pump speed shall be fixed and the bypass control valve shall 
modulate to maintain the differential pressure sensor at setpoint. Note: the pump 
speed and valve shall never modulate simultaneously.  

9.16.2.6 Pump Sequencing 
The 2 no. secondary pumps shall operate in a lead/lag manner with sequence 
rotation based on hours run and failure. 
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The pump sequence rotation shall be on a weekly basis on a day selected by the 
operator e.g. Monday and at a time when either both pumps are running or both 
pumps are shutdown. At the time of rotation the pump with the least run hours 
shall become the lead pump. 

In the event of a pump failure, the next available pump in the sequence shall be 
enabled and the failed pump shall be shutdown and removed from the sequence. 

An operator shall have the facility to manually select the pump sequence via the 
system graphic. 

Pump total run time with an associated reset button and run time since last 
changeover shall be displayed on the system graphic. 

Upon failure of any pump it shall be taken out of the sequence. 

9.16.2.7 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off.  A failed flag for that pump shall be set.   

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.17 Condenser Water System (Primary) 

9.17.1 General 
The condenser water system serves the chillers, tri-generation system and the 
tenant condenser water system. 

The condenser water system is designed to provide a leaving cooling tower 
temperature of 28.5°C with an entering cooling tower temperature of 34°C when 
operating at full load. 

Each cooling tower fan’s enable/disable signal, cooling tower isolation valve’s 
open/close signals and the tenant primary condenser water pump’s enable/disable 
signals, shall have latching relays such that the plant remains in its last state upon 
DDC failure. Latching relays shall be provided by the BMCS Subcontractor and 
located in the associated field control panel (FCP). 

Each VSD shall be configured such that upon receipt of an enable signal and 
absence of a speed control signal the VSD will run at a default speed. 

All interfaces between the BMCS and the tri-generation system shall be via 
terminals in the tri-generation control panel within the tri-generation plantroom. 
The BMCS Subcontractor shall provide all cabling between the DDC and the tri-
generation control panel. 

The condenser water system consists of the following mechanical components: 

• 2 no. condenser water pumps associated with the electric chillers (1 per 
chiller) controlled via VSDs. 
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• 2 no. (duty/standby) pumps associated with the tri-generation system (gas 
generator and the absorption chiller). Full control of these pumps is by the tri-
generation control system. 

• 3 no. (duty/ 1st standby/ 2nd standby) pumps associated with the tenant 
condenser water system 

• 2 No. cooling towers, each with an associated variable speed fan 
• Cooling tower bypass control valve 
• Tri-generation 3-port mixing valve 

Refer to Mechanical Services schematics and layout drawings for numbers and 
locations of equipment. 

9.17.2 Automatic Operation 

9.17.2.1 System Enable/Disable 
The system shall be enabled and upon any of the following: 

• Request for condenser water from an electric chiller; 
• Request for auxiliaries from the tri-generation system; 
• Request for condenser water from a tenant secondary condenser water system; 
• Manual command via the system graphic; 

When no enable commands are active the system shall be configured as described 
under plant shutdown. 

An operator shall have the facility to enable/disable the system via the system 
graphic.   

9.17.2.2 System Start-Up 
Upon the system being enabled the system shall be configured as follows: 

• Cooling tower isolation valves for the required towers shall be driven open; 
• Upon receipt of at least one cooling tower isolation valve open status, the 

required condenser water pump(s) shall be enabled. 
• Upon receipt of the pump running status, the cooling tower fans and their 

associated temperature control loops shall be enabled.    
• Cooling tower bypass valve temperature control loop shall be enabled. 
• Tri-generation 3-port valve shall be enabled (only if there is a call from the tri-

generation system for condenser water) 

9.17.2.3 Plant Shutdown 
When required to shutdown the system shall be configured as follows: 

• The condenser water pump(s) shall be disabled 
• Cooling tower isolation valves shall be driven closed 
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• Cooling tower bypass valves shall be driven fully open  
• Tri-generation 3-port valve shall be driven to the full bypass position 

(whenever the call for condenser water from the tri-generation system is 
removed) 

• Cooling tower fans and their associated temperature control loops shall be 
disabled 

9.17.2.4 Cooling Tower Staging 
Upon a demand from any of the plant listed below, an additional cooling tower 
shall be enabled: 

• Low rise or high rise tenant condenser water system 
• Electric Chiller CHR-L31-1 
• Electric Chiller CHR-L31-2 
• Tri-generation  

Note: As there are a greater number of demands than cooling towers, once all 
towers are enabled further demands shall not enable cooling towers. 

In the event that the cooling tower fans on the enabled towers are running at 
greater than {90}% for {5} minutes a further cooling tower shall be enabled. 

Upon the cooling tower fans on the enabled towers running less than {40}% for 
{5} minutes and the number of plant (listed above) requesting a demand is less 
than the number of towers running, a cooling tower shall be disabled. 

9.17.2.5 Cooling Tower Sequencing 
The 3 no. cooling towers shall operate in a lead/1st lag/2nd lag manner with 
sequence rotation based on fan hours run and tower failure. 

The tower sequence rotation shall occur on a weekly basis at a time selected by 
the operator e.g. Monday @ 0100 hrs. At the time of rotation the tower with the 
least hours run shall become the lead tower, followed by the 1st lag and 2nd lag. 

The towers that are running and are required to run following the rotation shall 
remain enabled. 

The towers that are disabled but are required to run following the rotation shall be 
enabled and proved running prior to disabling any towers that are not required to 
run following the rotation. 

In the event of a tower failure, the next available tower in the sequence shall be 
enabled and the failed tower shall be shutdown and removed from the sequence. 

9.17.2.6 Cooling Tower Temperature Control 
Two temperature sensors shall be located in the common tower leaving tower 
pipework for redundancy. The average of the two sensors shall be used as the 
input to the cooling tower temperature control loop. In the event that the measured 
temperature values have a differential greater than {1}K for {5}minutes, an alarm 
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shall be raised on the BMCS. An operator shall have the facility to disable either 
sensor from the calculation (not both). 

The cooling tower fans shall be set up with minimum and maximum fan speeds 
(as advised by the tower manufacturer) set in the variable speed drives.  The fans 
shall be modulated between these speeds, with 0% representing minimum speed 
and 100% representing maximum speed. 

Each enabled fan shall be modulated in unison between 0% and 100%, via a 
proportional plus integral action control loop, to maintain the common tower 
leaving water temperature at a condenser water setpoint, as determined by the 
condenser water temperature reset strategy.   

When the cooling tower fans are enabled and the output to the fans remains at 
{0}%, the cooling tower fans shall be disabled in {2} minute intervals until the 
fan speed on the enabled towers rises above {10}%. In the event that the fan speed 
on the enabled towers rises above {20}%, the cooling tower fans shall be enabled 
in {2} minute intervals until the fan speed on the enabled towers falls below 
{20}%. 

9.17.2.7 Condenser Water Temperature Reset 
The cooling tower temperature control setpoint shall depend on whether the 
electric chillers are running. Whenever the electric chillers are disabled and there 
is a demand from the tenant condenser water or tri-generation system, the setpoint 
shall be [29.5]°C. 

Whenever the electric chillers are enabled the condenser water temperature 
setpoint shall be reset between upper [29.5]°C and lower [18.0]°C limits (as 
advised by the chiller manufacturer), depending on the ambient wet bulb 
temperature and the cooling tower approach setpoint (set as a constant). 

The minimum off tower temperature that can be achieved is governed by the 
outside air wet bulb temperature plus the cooling tower approach value (as 
advised by the cooling tower manufacturer).  

The approach value shall be user adjustable via a high level password access, 
initially set to [3.0]K.   

e.g. If the wet bulb temperature = 18°C, the minimum off tower temperature shall 
be reset to 21°C.  

An operator shall have the facility to disable the condenser water temperature 
reset strategy via the system graphic.  When disabled the setpoint shall be fixed at 
[29.5]°C. 

9.17.2.8 Tri-Generation Pump Sequencing 
Duty/Standby sequence rotation of the tri-generation pumps will be by the tri-
generation control system. 
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9.17.2.9 Tri-Generation Temperature Control 
Whenever there is a demand for condenser water from the tri-generation system, 
the temperature control loop shall be enabled. The 3-port control valve shall 
modulate via a P+I control loop to maintain the tri-generation entering condenser 
water temperature sensor at setpoint [29.5]°C +/- 0.5K. 

When there is no demand for tri-generation condenser water, the 3-port valve shall 
be driven to the full bypass position. 

9.17.2.10 Tri-Generation Pump Speed Control 
Speed control of the tri-generation pumps will be by the tri-generation control 
system.  

9.17.2.11 Tri-Generation interfaces 
The BMCS shall monitor for a ‘demand for auxiliaries’ signal from the tri-
generation control panel. 

The BMCS shall provide status to the tri-generation control panel that ‘auxiliaries 
are active’ upon receipt of running status from the cooling tower fan. 

9.17.2.12 Tenant Primary Condenser Water Pump Sequencing 
The 3 no. primary tenant condenser water pumps shall operate in a duty/ 1st 
standby / 2nd standby manner with sequence rotation based on hours run and 
failure. 

The pump sequence rotation shall occur on a weekly basis at a time selected by 
the operator e.g. Monday @ 0100 hrs. At the time of rotation the pump with the 
least hours run shall become the duty pump, followed by the 1st standby and 2nd 
standby. 

At the time of rotation the new duty pump shall be enabled and slowly ramped up 
to the same speed as the existing duty pump, at which point it shall be controlled 
to maintain the differential pressure and the new standby pump shall be slowly 
ramped down and disabled. 

In the event of a pump failure, the next available pump in the sequence shall be 
enabled and the failed pump shall be shutdown and removed from the sequence. 

9.17.2.13 Tenant Primary Condenser Water Pump Speed Control 
The control strategy for the primary tenant condenser water pumps shall be 
dependent on whether the electric chillers are running or disabled. 

Whenever the electric chillers are disabled the duty pump shall run at a constant 
speed (determined during commissioning). 

Whenever there is an electric chiller running the speed of the duty pump shall 
modulate according to the position of the 3-port mixing valves on the secondary 
side of each tenant secondary condenser water circuit (low rise and high rise). In 
the event that all valves are less than {60}% open to their associated plate heat 
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exchangers, the speed of the duty pump shall be reduced at a rate of 
{10}%/minute until any valve is open greater than {70}% open, when the pump 
speed shall be fixed. In the event that any valve is greater than {80}% open, the 
duty pump shall be increased at a rate of {10}%/minute until all valves are open 
less than {70}%, when the pump speed shall be fixed. 

In the event that communications are lost with secondary condenser water DDC, 
the pump shall default to run at a constant speed. 

9.17.2.14 Cooling Tower Bypass Control 
The condenser water bypass control valve shall modulate in sequence via a P+I 
control loop to maintain the common off tower temperature at {1}K below the 
active condenser water temperature setpoint, such that as the temperature falls 
below setpoint the bypass valve opens. 

9.17.2.15 Cooling Tower Maintenance Switch 
An operator shall have the facility to put each tower into maintenance mode via 
the system graphic.  When selected for maintenance mode the tower fans and 
associated control loops shall be disabled, all alarms inhibited and the inlet 
isolation valve driven closed.   

In the event that an operator attempts to put two towers into maintenance mode a 
warning pop-up shall be displayed on the system graphic that requires 
acknowledgement before the tower enters maintenance mode. 

9.17.2.16 Cooling Tower Fan Monitoring and Failure 
In the event of a fan failure as detected by a mismatch between the command to 
the fan and the fan status, a tower failed alarm shall be raised on the operator 
station and the tower shall be deemed to have failed and shutdown. 

9.17.2.17 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
a pump and the pump status, an alarm shall be raised on the operator’s station and 
that pump commanded off.  A failed flag for that pump shall be set.   

In the case of the electric chiller’s pumps, the associated chiller shall be deemed to 
have failed and the chiller sequence rotated. 

In the case of the tri-generation system, the duty pump shall be disabled and the 
standby pump enabled. In the event that both pumps fail a further alarm shall be 
raised on the BMCS and the ‘auxiliaries healthy’ signal to the tri-generation 
control panel shall be removed. 

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 
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9.17.2.18 VSD Local/Auto Monitoring 
The local/auto status of each VSD shall be monitored by the BMCS and an alarm 
raised at the BMCS operators station for the appropriate fan should the VSD be 
put into manual control via the VSD facia mounted control panel. 

9.17.2.19 Automatic Dosing System 
There is a packaged automatic dosing system which shall be monitored for a 
common fault via a volt free contact. 

9.17.2.20 Cooling Tower Level Monitoring 
Each cooling tower shall be monitored for high and low level via level switches 
and an alarm shall be raised on the BMCS. 

9.18 Tenant Secondary Condenser Water 

9.18.1 General 
There are two secondary tenant condenser water systems; one serving the high 
rise (levels 21 - 29) and one serving the low rise (levels 6 - 17). Each system is a 
closed circuit coupled with the primary condenser water system via plate heat 
exhchangers. 

The secondary condenser water systems are designed to provide a flow 
temperature of 29.5°C with a return temperature of 35°C at full load. 

Each tenant secondary condenser water pump’s enable/disable signals shall have 
latching relays such that the plant remains in its last state upon DDC failure. 
Latching relays shall be provided by the BMCS Subcontractor and located in the 
associated field control panel (FCP). 

Each VSD shall be configured such that upon receipt of an enable signal and 
absence of a speed control signal the VSD will run at a default speed. 

Each secondary system comprises the following mechanical components: 

• 2 No. plate heat exchangers (each with an associated 3-port control valve). 
• 3 no. (duty/ 1st standby/ 2nd standby) pumps  
• Low flow bypass 
 
Refer to Mechanical Services schematics and layout drawings for numbers and 
locations of equipment. 

9.18.2 Automatic Operation 
Each tenant secondary condenser water system shall operate as described below. 
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9.18.2.1 System Enable/Disable 
The system shall be enabled 24 hours a day. 

An operator shall have the facility to disable the system via a high level password 
access via the system graphic. 

9.18.2.2 Temperature Control 
There are two plate heat exchangers associated with each system, each designed 
for 100% capacity. Each plate heat exchanger has an associated 3-port valve. 

The 2 no. 3-port valves shall modulate in unison via a P+I control loop to 
maintain the flow temperature sensor at setpoint [29.5]°C +/- 0.5K. 

9.18.2.3 Tenant Secondary Condenser Water Pump Speed 
Control 

Each secondary circuit shall have a differential pressure sensor located 
approximately 2/3 down the riser with an associated setpoint (to be determined 
during commissioning) and P+I control loop. The DP sensor shall be wired 
directly to the DDC controlling the pump. 

The speed of the duty pump shall be modulated via the P+I control loop to 
maintain the differential pressure sensor at setpoint. 

9.18.2.4 Tenant Secondary Condenser Water Pump Sequencing 
The 3 no. secondary tenant condenser water pumps shall operate in a duty/ 1st 
standby / 2nd standby manner with sequence rotation based on hours run and 
failure. 

The pump sequence rotation shall occur on a weekly basis at a time selected by 
the operator e.g. Monday @ 0100 hrs. At the time of rotation the pump with the 
least hours run shall become the duty pump, followed by the 1st standby and 2nd 
standby. 

At the time of rotation the new duty pump shall be enabled and slowly ramped up 
to the same speed as the existing duty pump, at which point it shall be controlled 
to maintain the differential pressure and the new standby pump shall be slowly 
ramped down and disabled. 

In the event of a pump failure, the next available pump in the sequence shall be 
enabled and the failed pump shall be shutdown and removed from the sequence. 

9.18.2.5 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
a pump and the pump status, an alarm shall be raised on the operator’s station and 
that pump commanded off.  A failed flag for that pump shall be set.   

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 
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The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.18.2.6 VSD Local/Auto Monitoring 
The local/auto status of each VSD shall be monitored by the BMCS and an alarm 
raised at the BMCS operators station for the appropriate fan should the VSD be 
put into manual control via the VSD facia mounted control panel. 

9.18.2.7 Cooling Tower Level Monitoring 
Each cooling tower shall be monitored for high and low level via level switches 
and an alarm shall be raised on the BMCS. 

9.19 Primary Heating Hot Water (HHW) 

9.19.1 General 
The heating hot water system is a variable primary volume system, designed to 
provide a flow temperature of 62°C with a return temperature of 42°C at full load. 

The system serves AHUs, trench heaters, DHW heat exchanger and the secondary 
HHW system. 

The system comprises the following mechanical components: 

• 4 no. 330 kW condensing hot water heaters (HWH), each with a dedicated 
primary pump with VSD; 

• Connection to the tri-generation heat rejection heat exchanger, with a 
dedicated pump with VSD. 

• Low flow bypass 
Refer to Mechanical Services schematics and layout drawings for numbers and 
locations of equipment. 

9.19.2 Automatic Operation 

9.19.2.1 System Enable/Disable 
The system shall be enabled upon any of the following: 

• Heating call from any office AHU; 
• Heating call from the secondary HHW system; 
• Heating call from any [4] trench heating valves; 
• Manual command from the BMCS operator station 

In the event that the tri-generation engine system is ‘Active’, the system shall also 
be enabled upon a demand from the Domestic Hot Water heat exchanger (as 
described below under ‘Domestic Hot Water Heat Exchanger). 
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Upon no enable commands being active the plant shall be configured as described 
under plant shutdown. 

9.19.2.2 System Start-Up 
Upon a system enable command the plant shall be configured as follows: 

• The lead HWH/Heat Exchanger pumps shall be enabled; 
• Upon receipt of the pump running status via the associated flow meter, the 

HWH/heat exchanger shall be enabled. 

Further enabling/disabling of HWH/heat exchangers shall be as described under 
‘HWH/Heat Exchanger staging’. 

9.19.2.3 Plant Shutdown 
Upon a plant shutdown command the plant shall be configured as follows: 

• HWHs shall be disabled as described under HWH shutdown 
• Heat Exchanger pump and temperature control loop shall be disabled; 
• Bypass valve shall be driven open 

9.19.2.4 HWH Shutdown 
Upon being disabled the HWH shall be configured as follows: 

• The HWH shall be disabled; 
• The associated pump shall continue to run for a period of {5} minutes (as 

advised by the HWH manufacturer) to dissipate residual heat before being 
disabled. 

9.19.2.5 HWH Sequencing 
The HWHs shall operate in a lead/1stlag/2nd lag/3rd lag/4th lag manner. Sequence 
rotation shall be on a weekly basis on a day selected by the operator e.g. Monday 
and at a time when all HWHs are shutdown.  

Total hours run for each HWH shall be displayed on the system information page 
graphic with an associated reset button. 

In the event of a HWH failure it shall be removed from the sequence until the 
alarm has been cleared. 

9.19.2.6 Heat Exchanger / HWH Staging 
Whenever the tri-generation engine has been ‘Active’ for {10}minutes, the heat 
exchanger shall be the lead heat source; otherwise the lead HWH shall be the lead 
heat source. 

Staging up and down shall be based on a comparison of the measured system 
heating load and the capacity of the HWHs. The load on each HWH shall be 
measured as a function of the flow and delta T via the thermal energy meters.  
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Staging Up 

When only the heat exchanger is running and the leaving temperature on the 
HHW side is greater than [1.0]K above setpoint and the associated 3-port valve is 
greater than {90}% open for {2} minutes, the lead HWH shall be enabled. 

Upon the measured load on a HWH exceeding {90}% of its capacity for {5} 
minutes, the next HWH in sequence shall be enabled. 

Upon staging up, the bypass shall be driven open and remain open until minimum 
flow has been detected through all HWHs required to run for the stage for {10} 
seconds. 

Staging Down 

HWHs shall be disabled in sequence upon the measured load remaining below 
{45}% for {10} minutes.  

9.19.2.7 Tri-Gen Heat Exchanger Temperature Control 
Once enabled, the 3-port valve shall modulate via a P+I control loop to maintain 
the leaving water temperature at the active supply water temperature setpoint (as 
described below). 

9.19.2.8 Supply Water Temperature Setpoint Reset 
The BMCS shall reset the HWH flow temperature setpoint according to the return 
water temperature in order to maximise the HWH efficiency. 

Upon start-up the boiler setpoint shall be set to [62]°C. Upon the boiler return 
water temperature rising above [42]°C for {10}minutes the reset program shall be 
enabled as follows: 

Every {5} minutes the primary return water temperature shall be recorded. In the 
event that the return water temperature is above [42]°C, the supply water 
temperature shall be reset down by the same amount that the return water 
temperature is above [42]°C. e.g. if the return water temperature is measuring 
46°C the boiler supply temperature setpoint shall be set to 58°C. 

All AHU and the secondary circuit heat exchanger valve positions shall be 
scanned every [15] minutes. In the event that any valve is {100}% open the reset 
program shall be disabled for [30] minutes and ‘reset inhibited’ indication 
displayed on the system graphic. 

9.19.2.9 Domestic Hot Water Heat Exchanger 
The intent of the domestic hot water heat exchanger is to use the excess heat being 
transferred by the tri-generation heat exchanger that is not being used by the 
heating system. 

Whenever there is no demand for heating and the tri-generation engine is ‘Active’, 
the domestic hot water heat exchanger shall be enabled. 
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When there is a heating call, the domestic hot water heat exchanger shall only be 
enabled when the tri-generation engine is ‘Active’ and the tri-generation heat 
exchanger 3-port valve is less than {80}% open to the heat exchanger. 

Upon being enabled the plant shall be configured as follows: 

• The two port control valve on the HHW side of the heat exchanger shall 
modulate via a P+I control loop to maintain the temperature on the domestic 
hot water side of the heat exchanger at [68]°C ± 0.5K. 

When the heat exchanger is not enabled, the plant shall be configured as follows: 

• The two port control valve on the HHW side of the heat exchanger shall be 
closed 

9.19.2.10 Differential Pressure Control  
A differential pressure sensor with an associated setpoint and P+I control loop 
shall be located in the riser between the flow and return pipework. The sensor 
shall be wired directly back to the pump DDC controller. 

The differential pressure setpoint shall be determined during commissioning in 
conjunction with the mechanical Subcontractor such that with all valves fully 
open (with any diversity applied) the design flow is achieved for each coil. 

Each hot water heater shall have an associated minimum and maximum flow 
setpoint (as advised by the manufacturer) which shall equate to 0 -100%. 

The flow setpoint for each enabled HWH shall be reset in unison between 
minimum and maximum via the output from the differential pressure control loop 
to maintain setpoint. The flow setpoint reset rate of change shall be limited to 
{10}%/min (or as advised by the manufacturer). 

Upon reaching the minimum flow setpoint, the bypass valve shall modulate to 
maintain differential pressure and the flow setpoint shall be fixed. Once the 
bypass valve is fully closed and the differential pressure decreases, the bypass 
valve position shall be fixed and the flows setpoint shall be increased. 

Whenever the tri-generation heat exchanger is enabled and all HWHs are 
disabled, the heat exchanger pump and the bypass control valve shall modulate in 
sequence via the P+I control loop to maintain the differential pressure sensor at 
setpoint. Upon a HWH being enabled the heat exchanger pump shall maintain 
maximum volume through the heat echanger. 

9.19.2.11 Heat Exchanger / HWH Pump Speed Control 
Upon being enabled the pump shall modulate via a P+I control loop to maintain 
the associated magnetic flow meter at setpoint ± 1 l/s. The flow setpoint shall be 
reset as described under ‘Differential Pressure Control’.  

9.19.2.12 Bypass Valve Override 
The bypass valve shall be overridden open proportionally to maintain the flow 
through the hot water heater at the minimum flow setpoint minus {10}%.  
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9.19.2.13 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off.  A failed flag for that pump shall be set.   

Pump running status shall be determined by an auxiliary contact on the flow meter 
(set for minimum HWH flow) and the VSD running status. 

The associated HWH shall be deemed to have failed and removed from the HWH 
sequence. 

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.19.2.14 VSD Local/Auto Monitoring 
The local/auto status of each VSD shall be monitored by the BMCS and an alarm 
raised at the BMCS operators station for the appropriate fan should the VSD be 
put into manual control via the VSD facia mounted control panel. 

9.20 Secondary HHW  

9.20.1 General 
The secondary HHW system is variable volume, it is coupled with primary HHW 
system via plate heat exchangers and serves the low rise trench heaters and 
underfloor heating circuit. 

The system comprises 2 no. (lead/lag) variable speed pumps and a low flow 
bypass. 

Temperature control is via the 2-port control valve located on the primary side of 
the plate heat exchangers. 

Refer to Mechanical Services schematics and layout drawings for numbers and 
locations of equipment. 

9.20.2 Automatic Operation 

9.20.2.1 System Enable/Disable 
The system shall be enabled upon any of the following: 

• Heating call from any office AHU; 
• Heating call from any [4] trench heating valves; 
• Manual command from the BMCS operator station 

Upon being enabled a cooling call shall be sent to the primary HHW system, the 
lead secondary pump shall be enabled, the temperature control shall be enabled 
and the differential pressure control shall be enabled. 
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Upon no enable commands being active, or the primary chilled water system 
being unavailable to run, the plant shall be configured as described under plant 
shutdown. 

9.20.2.2 Plant Shutdown 
When required to shutdown, all pumps and their associated control loops shall be 
disabled and the 2-port valve shall be driven closed. The heating call to the 
secondary chilled water plant shall be removed. 

9.20.2.3 Temperature Control 
The 2-port valve located on the primary side of the plate heat exchangers shall 
modulate via a P+I control loop to maintain the flow water temperature at the 
secondary flow setpoint +/- 0.5K. 

The secondary flow setpoint shall be reset according to the active primary flow 
setpoint such that it is maintained at [2.0]K below. 

9.20.2.4 Differential Pressure Control 
The circuit shall have a differential pressure sensor located at the end of the riser 
with an associated setpoint (to be determined during commissioning) and P+I 
control loop. 

The differential pressure sensor shall be wired directly to the DDC controller 
controlling the pumps. 

The speed of the lead pump and the bypass valve shall be modulated in sequence 
via the P+I control loop to maintain the differential pressure sensor at setpoint. 

Upon the lead pump output reaching above 90% for {30} seconds, the lag pump 
shall be enabled slowly ramped up at a rate of {10}%/min until both pumps are 
running at the sampe speed, at which time the pumps shall modulate in unison via 
the P+I control loop to maintain the differential pressure sensor at setpoint. 

With both pumps enabled, upon the output to each pump being below 40% for 
{60} seconds, the lag pump shall be disabled and slowly ramped down at a rate of 
{10}%/min and the lead pump shall continue to modulate via a P+I control loop 
to maintain the differential pressure sensor at setpoint. 

Upon the lead pump operating at minimum speed and the differential pressure 
continues to rise, the pump speed shall be fixed and the bypass control valve shall 
modulate to maintain the differential pressure sensor at setpoint. Note: the pump 
speed and valve shall never modulate simultaneously.  

9.20.2.5 Pump Sequencing 
The 2 no. secondary pumps shall operate in a lead/lag manner with sequence 
rotation based on hours run and failure. 

The pump sequence rotation shall be on a weekly basis on a day selected by the 
operator e.g. Monday and at a time when either both pumps are running or both 
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pumps are shutdown. At the time of rotation the pump with the least run hours 
shall become the lead pump. 

In the event of a pump failure, the next available pump in the sequence shall be 
enabled and the failed pump shall be shutdown and removed from the sequence. 

An operator shall have the facility to manually select the pump sequence via the 
system graphic. 

Pump total run time with an associated reset button and run time since last 
changeover shall be displayed on the system graphic. 

Upon failure of any pump it shall be taken out of the sequence. 

9.20.2.6 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off.  A failed flag for that pump shall be set.   

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.21 HHW Underfloor Heating Circuit 

9.21.1 General 
The underfloor heating circuit is located on level B1 and serves the ground floor 
lobby. The circuit is coupled with the secondary HHW system via a plate heat 
exchanger. 

The system comprises a constant volume pump. 

There shall be 4 no. space temperature sensors located in the foyer area. 

Temperature control is via the 2-port control valve located on the secondary side 
of the plate heat exchanger. 

9.21.2 Automatic Operation 

9.21.2.1 System Enable/Disable 
The system shall be enabled upon any of the following: 

• Dedicated foyer time schedule 
• Manual command from the BMCS operator station 

Upon being enabled a HHW call shall be sent to the secondary HHW system 
which in turn will generate a call to the primary HHW system. 
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Upon receipt that the primary and secondary HHW systems are running the 
underfloor heating pump shall be enabled and the temperature control loop shall 
be enabled. 

9.21.2.2 Plant Shutdown 
Upon being shutdown the pump shall be disabled and the 2-port valve driven fully 
closed. 

9.21.2.3 Temperature Control 
The 2-port valve located on the secondary HHW side of the plate heat exchanger 
shall modulate via a P+I control loop to maintain the flow water temperature at 
the setpoint +/- 0.5K. 

The flow water temperature setpoint shall be reset according to the average of the 
floor space temperature sensors as follows: 

Average Space 

Temp. (°C)

20 22

30

50

Flow 

Temperature 

Setpoint (°C)

 
 

A critical alarm shall be raised and the system shutdown in the event that the flow 
temperature exceeds [55]°C. A manual reset shall be required. 

9.21.2.4 Pump Monitoring and Failure 
In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off and the system shutdown.  A failed flag for that 
pump shall be set.   

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 
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9.22 Tri-Generation System 

9.22.1 General 
The tri-generation system comprises a gas generator engine, absorption chiller, 
hot water heat exchanger and associated ancillary plant. 

The tri-generation control panel will control all tri-generation plant and associated 
ancillary plant. 

The BMCS shall interface with the tri-generation control system via a Modbus 
over RS485 protocol. The interface shall be 2-way. 

Whenever the tri-generation gas engine is ‘Active’ the BMCS shall enable/disable 
the absorption chiller via a low level interface to the tri-generation control panel. 
Refer to the ‘Primary Chilled Water’ system for further details. 

Whenever the tri-generation gas engine is ‘Active’ the BMCS shall control the 
flow through the hot water heat exchnager. Refer to the ‘Primary Heating Hot 
Water’ system for further details. 

9.22.2 Interfaces 
High Level Interface 

The BMCS shall interface with the tri-generation control system via a Modbus 
over RS485 protocol. The interface shall allow 2-way communication. 

Low Level Interfaces 

The following low level interfaces shall be monitored/controlled via the tri-
generation control panel. 

Engine 

Active     DI 

Fault     DI 

Demand for Auxiliaries   DI 

Auxiliaries active (cooling towers)  DO  

Operating mode (parallel / island) DI 

Chiller ATS status   DO 

Load shedding required  DI 

 

Absorption Chiller 

Enable/disable    DO 

Chiller running status   DI 

Chiller fault    DI 
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9.23  Hydraulic Services Control and Monitoring 

9.23.1 Domestic Cold Water Storage Tank 
The domestic cold water storage tank is split into two sections. The BMCS shall 
monitor the following level switches in the cold water storage tank and raise the 
relevant alarm if level is exceeded: 

Alarm Reference Description Operation 

A-DCW-OF-1 Overflow alarm section 1. Alarm on BMCS 

A-DCW-OF-2 Overflow alarm section 2. Alarm on BMCS 

A-DCW-HL-01 High level alarm section 1. Alarm on BMCS (tank full) 

A-DCW-HL-02 High level alarm section 2. Alarm on BMCS (tank full) 

A-DCW-LL-01 Low level 20% capacity alarm 
section 1. 

Alarm on BMCS (tank low) 

A-DCW-LL-02 Low level 20% capacity alarm 
section 2. 

Alarm on BMCS (tank low) 

A-DCW-ULL-01 Ultra Low level 10% capacity 
alarm section 1. 

Alarm on BMCS, pumps 
stopped 

A-DCW-ULL-02 Ultra Low level 10% capacity 
alarm section 2. 

Alarm on BMCS, pumps 
stopped 

9.23.2 Mains Water Booster Set 
The mains water booster pump set shall be monitored by the BMCS for a fault 
alarm via a volt free contact. 

9.23.3 Cold Water Booster Set 
The cold water booster pump set shall be monitored by the BMCS for a fault 
alarm via a volt free contact. 

9.23.4 Domestic Hot Water Heaters 
There are 5 No. gas fired domestic hot water heaters. 

The BMCS shall enable/disable the heaters and pumps according to a time 
schedule. 

Once enabled the heaters shall operate to their own internal temperature controls. 

9.23.5 Heat Exchanger  
Refer to HHW system for details of heat exchanger control sequences. 

The BMCS Contractor shall free issue a thermal energy meter (comprising a flow meter 
and temperature sensor) for installation by the hydraulic contractor. 
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9.23.6 Domestic Hot Water Circulating Pumps 
There are 4 No. pumps associated with the domestic hot water system. 

The BMCS shall enable/disable the heaters and pumps according to a time 
schedule. 

Once enabled the heaters shall operate to their own internal temperature controls. 

9.23.6.1 Pump Sequencing 
Each pair of circulating pumps shall operate in a duty/standby manner with 
changeover based on hours run and failure.  

The pumps shall rotate their duty/standby sequence on a run time basis such that 
every [7] days, at a time when the plant is shutdown, the pump with the least run 
time hours shall become the duty. 

An operator shall have the facility to manually select the pump sequence via the 
system graphic. 

Pump total run time with an associated reset button and run time since last 
changeover shall be displayed on the system graphic. 

9.23.6.2 Pump Monitoring and Failure 
Pump running status shall be determined by the status of a differential pressure 
switch installed across the pump. 

In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off.  A failed flag for that pump shall be set.   

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.23.7 Rainwater Tank 
The rainwater tank is split into two sections. The BMCS shall monitor level 
switches, raise alarms and carry out control functionality according to the 
following table:  

Alarm Reference Description BMCS Operation 

A-RW-OF-1 Overflow alarm section 1. Alarm on BMCS 

A-RW-OF-2 Overflow alarm section 2. Alarm on BMCS 

A-RW-HL-01 High level alarm section 1. Alarm on BMCS 

A-RW-HL-02 High level alarm section 2. Alarm on BMCS 

A-RW-RW-01 40% capacity alarm section 1 Close motorised valve RW-
MV-03  

A-RW-RW-02 40% capacity alarm section 2 Close motorised valve RW-
MV-03 
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Alarm Reference Description BMCS Operation 

A-RW-LL-01 20% capacity alarm section 1 Close motorised valve RW-
MV-01 Open motorised 
valve RW-MV-03 

A-RW-LL-02 20% capacity alarm section 2 Close motorised valve RW-
MV-02 Open motorised 
valve RW-MV-03 

A-RW-ULL-01 10% capacity alarm section 1 Stop pumps 

A-RW-ULL-02 10% capacity alarm section 2 Stop pumps 

9.23.8 NPCW Buffer Tank 
The NPCW buffer tank is split into two sections. The BMCS shall monitor level 
switches, raise alarms and carry out control functionality according to the 
following table:  

Alarm Reference Description BMCS Operation 

A-RW-OF-1 Overflow alarm section 1. Alarm on BMCS 

A-RW-OF-2 Overflow alarm section 2. Alarm on BMCS 

A-RW-HL-01 High level alarm section 1. Alarm on BMCS 

A-RW-HL-02 High level alarm section 2. Alarm on BMCS 

A-RW-RW-01 40% capacity alarm section 1 Close motorised valve RW-
MV-03  

A-RW-RW-02 40% capacity alarm section 2 Close motorised valve RW-
MV-04 

A-RW-LL-01 20% capacity alarm section 1 Close motorised valve RW-
MV-01 Open motorised 
valve RW-MV-03 

A-RW-LL-02 20% capacity alarm section 2 Close motorised valve RW-
MV-02 Open motorised 
valve RW-MV-04 

A-RW-ULL-01 10% capacity alarm section 1 Stop pumps 

A-RW-ULL-02 10% capacity alarm section 2 Stop pumps 

9.23.9 NPCW Transfer Pumps 
The NPCW transfer pumps shall be monitored by the BMCS for a fault alarm via 
a volt free contact. 

9.23.10 NPCW Tank 
The level 33 non-potable cold water tank is split into two sections. The BMCS 
shall monitor the following level switches in the cold water storage tank and raise 
the relevant alarm if level is exceeded: 

Alarm Reference Description Operation 

A-NPCW-T-OF-01 Overflow alarm section 1. Alarm on BMCS 

A-NPCW-T-OF-02 Overflow alarm section 2. Alarm on BMCS 
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Alarm Reference Description Operation 

A-NPCW-T-HL-01 High level alarm section 1. Alarm on BMCS 

A-NPCW-T-HL-02 High level alarm section 2. Alarm on BMCS 

A-NPCW-T-LL-01 40% capacity alarm section 1 Open motorised valve 
CW-MV-01 

A-NPCW-T-LL-02 40% capacity alarm section 2 Open motorised valve 
CW-MV-02 

A-NPCW-T-ML-01 50% capacity alarm section 1 Close motorised valve 
CW-MV-01 

A-NPCW-T-ML-02 50% capacity alarm section 2 Close motorised valve 
CW-MV-02 

9.23.11 NPCW Booster Set 
The flush water booster pump set shall be monitored by the BMCS for a fault 
alarm via a volt free contact. 

9.23.12 Cooling Tower Transfer Pumps 
The cooling tower transfer pumps shall be monitored by the BMCS for a fault 
alarm via a volt free contact. 

9.23.13 Rain Water Storage Tanks 
There are two rain water storage tanks. The BMCS shall monitor the following 
level switches in the rain water storage tank and raise the relevant alarms: 

Alarm Reference Description 

RW-T1-100%F Tank 1 at 100% capacity 

RW-T2-100%F Tank 2 at 100% capacity 

RW-T1-30%F Tank 1 at 30% capacity 

RW-T2-30%F Tank 2 at 30% capacity 

RW-T1-5%F Tank 1 at 5% capacity (suppress operation of RW-
MV-03) 

RW-T2-5%F Tank 2 at 5% capacity Tank 1 at 5% capacity 
(suppress operation of RW-MV-04) 

9.23.14 Rainwater Chlorination Equipment 
The NPCW chlorination equipment shall be monitored by the BMCS for a fault 
alarm via a volt free contact. 

Upon receipt of a fault alarm the BMCS shall disable the chlorination equipment. 

Motorised valves MV-01 and MV-02 on the emergency fill line shall be 
open/closed under the dictates of the level switches. 
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9.23.15 Cooling Tower RO Equipment 
The cooling tower RO equipment shall be monitored by the BMCS for a fault 
alarm via a volt free contact. 

Upon receipt of a fault alarm the BMCS shall disable the cooling tower RO 
equipment and open motorised valves MV01 and MV02 on the emergency fill 
line under the dictates of the level switches. 

9.23.15.1 Leak Detection Software  
In order to achieve Green Star point Water Meter (Wat-2), the BMCS shall be 
programmed to generate an alarm upon a sudden increase in water consumption or 
new trend in water consumption sensed by the Incoming Cold Water Meters and 
Domestic cold water sub-meters, which indicates the likelihood of a leakage. 

9.23.16 Sanitary Waste Pump Out Units 
The sanitary waste pump out units shall be monitored by the BMCS for a fault 
alarm via a volt free contact. 

9.23.17 Waste Water Pump Out Units 
Each waste water pump out unit shall be monitored by the BMCS for a fault alarm 
via a volt free contact. 

9.23.18 Black Water Balance Tank 
The black water treatment plant shall be monitored by the BMCS for a fault alarm 
via a volt free contact. When a fault is received the BMCS shall disable transfer 
pumps BW-ST-01 and 02. 

The recycled water day tank is split into two sections. The BMCS shall monitor 
level switches, raise alarms and carry out control functionality according to the 
following table:  

Alarm Reference Description Operation 

A-BW-OF-01 Overflow alarm section 1. Alarm on BMCS.  

A-BW-OF-02 Overflow alarm section 2. Alarm on BMCS.  

A-BW-HL-01 High level alarm section 1. Alarm on BMCS Suppress 
operation of pumps Ref: 
BW-SMP-01 and 02 

A-BW-HL-02 High level alarm section 2. Alarm on BMCS Suppress 
operation of pumps Ref: 
BW-SMP-01 and 02 

A-BW-PS-01 70% capacity alarm section 1 Pumps Ref: BW-SMP-01 
and 02 stop 

A-BW-PS-02 70% capacity alarm section 1 Pumps Ref: BW-SMP-01 
and 02 stop 
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Alarm Reference Description Operation 

A-BW-LL-01 50% capacity alarm section 1 Pumps Ref: BW-SMP-01 
or 02 start provided low 
level alarm in rainwater 
tanks RW-T- 01 and 02 are 
at 5%  

A-BW-LL-02 50% capacity alarm section 2 Pumps Ref: BW-SMP-01 
or 02 start provided low 
level alarm in rainwater 
tanks RW-T- 01 and 02 are 
at 5% 

A-RW-ULL-01 10% capacity alarm section 1 Open motorised valve RW-
MV-01 

A-RW-ULL-02 10% capacity alarm section 2 Open motorised valve RW-
MV-01 

9.23.18.1 Transfer Pumps 
The duty transfer pump shall always run unless a tank low level cut out is active. 

9.23.18.2 Pump Sequencing 
Each pair of pumps (transfer and sewer mining) shall operate in a duty/standby 
manner with changeover based on hours run and failure.  

The pumps shall rotate their duty/standby sequence each time the duty pump is 
disabled. 

An operator shall have the facility to manually select the pump sequence via the 
system graphic. 

Pump total run time with an associated reset button and run time since last 
changeover shall be displayed on the system graphic. 

9.23.18.3 Pump Monitoring and Failure 
Pump running status shall be determined by the status of a differential pressure 
switch installed across the pump. 

In the event of a pump failure as detected by a mismatch between the command to 
the pump and the pump status, an alarm shall be raised on the operator’s station 
and that pump commanded off.  A failed flag for that pump shall be set.   

Pump failure alarms shall be inhibited for {10} seconds after pump starting. 

The failed pump shall not re-enter the normal automatic control sequence until the 
operator resets the pump failed flag at the operator’s station. 

9.23.19 Sprinkler Storage Tank 
The sprinkler storage tank is split into two sections. The BMCS shall monitor the 
following level switches in the cold water storage tank and raise the relevant 
alarm if level is exceeded: 
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Alarm Reference Description 

A-FS-OF-1 Overflow alarm section 1. 

A-FS-OF-2 Overflow alarm section 2. 

A-FS-HL-01 High level alarm section 1. 

A-FS-HL-02 High level alarm section 2. 

9.23.20 Hydrant Storage Tank 
The hydrant storage tank is split into two sections. The BMCS shall monitor the 
following level switches in the cold water storage tank and raise the relevant 
alarm if level is exceeded: 

Alarm Reference Description 

A-FH-OF-1 Overflow alarm section 1. 

A-FH-OF-2 Overflow alarm section 2. 

A-FH-HL-01 High level alarm section 1. 

A-FH-HL-02 High level alarm section 2. 

9.23.21 Over Pressure indication 
There are 3 separate pressure reducing zones in each of the water services 
systems.  The BMCS shall monitor the pressure in each of the pressure reducing 
zones (pressure sensor to be provided by the BMCS Subcontractor). The BMCS 
shall record the pressure in each zone at midnight and calculate the average over 
the first 3 months post PC. This average shall be used to determine abnormal 
pressures. The following table details the pressure sensors and associated BMCS 
alarm requirements: 

Reference  Alarm Pressure 

PRV-PW-HP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 

PRV-PW-MP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 

PRV-PW-LP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 

PRV-NPW-HP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 

PRV-NPW-MP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 

PRV-NPW-LP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 
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Reference  Alarm Pressure 

PRV-DHW-HP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 

PRV-DHW-MP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 

PRV-DHW-LP When the sensed pressure at midnight 
has increased by 10% above the 
trended average. 

9.24 Electrical Services Control and Monitoring  
Refer to BMCS equipment schedule for Electrical Services points that require 
monitoring on the BMCS. The BMCS Subcontractor shall coordinate with the 
Electrical Subcontractor to ensure all interfaces are compatible. 

9.25 Fire Detection & Alarm System Monitoring 
The BMCS shall monitor the fire detection & alarm system via a high level 
interfaces for the following: 

• Fire Panel Healthy/Fault 
• Fire Alarm Active (individual monitoring for each fire zone) 
• Zone Fault (e.g. detector) 

In the event of a fire alarm, the BMCS shall mimic all hard wired logic such that 
any consequential alarms as a result of the fire alarm system shall be inhibited. 

9.26 Lift System Monitoring 
The following lifts shall be monitored by the BMCS: 

• 4 x low rise passenger lifts; 
• 4 x high rise passenger lifts; 
• 1 x car park shuttle passenger lift; 
• 1 x dedicated goods lift. 

The BMCS shall monitor the following points via a low level interface at the top 
floor machine area for each lift :   

• Lift failed to start;  
• Lift on fire service;  
• Alarm button pressed;  
• Emergency recall operation; 
• Stop button pressed;  
• Lift on independent service; 22 
• Lift on maintenance control; 
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• Lift machine room high temperature alarm.  

The BMCS shall monitor each lift circuit breaker/meter via a high level interface 
at the top floor machine area, for up to 10 points. 

9.27 Security System Monitoring 
The BMCS shall interface with the access control and CCTV system via a high 
level interface for two way communication.  

9.28 Energy and Water Monitoring System 

9.28.1 General 
A dedicated Energy and Water Monitoring software package shall be provided 
with in built energy/water management and targeting functions. 

Data manipulation shall be straight forward and user friendly such that data from 
a particular meter for different time periods, or data from different meters over a 
particular time period, can be displayed graphically and compared. 

It shall be possible for the operator to easily create virtual metering points which 
shall store the result from summation of selected energy meters. It shall be 
possible for the BMCS operator to select any energy meter to be included for 
summation into a virtual meter. 

The system shall trend water consumption for each water meter and have the 
ability to detect an unusual trend in consumption that may be indicative of a leak 
in order to raise an appropriate alarm to the building manager. The leak detection 
software shall be time of day specific i.e. small uses overnight may set off an 
alarm whilst greater uses during the day do not. The contractor shall provide a 
written description detailing the leak detection capability of the system. 

The system shall have the facility for the user to configure virtual meters i.e. 
addition or subtraction of real meters. 

The following electrical energy meters, provided and installed by the Mechanical 
Contractor, shall be monitored:  

9.28.2 Mechanical Services Electrical Energy Meters 
Refer to the MCC schedules in the Mechanical Services specification for numbers 
and locations of energy meters. The BMCS Contractor shall interface with each 
meter via a modbus HLI. 

9.28.3 Electrical Services Electrical Energy Meters 
The following electrical energy meters, installed by the Electrical Contractor, 
shall be monitored via a high level interface: 

• MSB 1 
• MSB 2 
• GSB 
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• GSB-CB-G1 
• GSB-CB-G2 
• GSB-CB-G3 
• GSB-ACB-C2 

The BMCS shall monitor all meters connected to the SCADA system via a single 
HLI to the SCADA system. 

 

9.28.4 Hydraulic Services Water and Gas Meters 
The following water and gas meters, installed by the Hydraulic Contractor, shall 
be monitored via a pulse input signal. Refer to Hydraulic Services drawings for 
numbers and locations of equipment. 

Water Meters Number Level 

Incoming water meter WM-01 B1 

Sprinkler tank top up WM-02 B3 

Retail water meter WM-03 B1 

Hydrant tank top up WM-04 L3 

L18 Kitchen water meter WM-05 L18 

Water Meters Number Level 

Hot water supply WM-06 L31 

NPCW top up WM-07 L33 

Cold water tank top up WM-08 L33 

L30 Kitchen water meter WM-09 L30 

Retail water meter WM-10 B1 

Retail water meter WM-11 B1 

   
NPCW meters Number Level 

Treated Rainwater meter NPWM-01 B2 

Treated Black water meter NPWM-02 B2 

NPCW to cooling towers NPWM-03 L33 

NPCW to WCs and Urinals NPWM-04 L33 

L30 Irrigation meter NPWM-05 L30 

L18 Irrigation meter NPWM-06 L18 

B1 Garbage Room meter NPWM-07 B1 

   
Hot water meters Number Level 

Level 18 Kitchen HWM-01 18 

Level 30 Kitchen HWM-02 30 
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Gas meters Number Level 

Incoming meter Cogen GM-01 B1 

Incoming meter building GM-02 B1 

Tenancy retail meter GM-03 B1 

L18 Kitchen meter GM-04 L18 

HW plant meter GM-05 L31 

Mechanical plant meter GM-06 L33 

L30 Kitchen meter GM-07 L30 
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10  Points Schedule 
The points detailed within the following schedules are intended to assist the 
BMCS Subcontractor only, and do not relieve the BMCS Subcontractor of their 
responsibility to include all necessary points to make the entire system fully 
functional in accordance with the scope and Controls Sequences detailed 
elsewhere in this document. 
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Arup
Tender Issue

Office AHUs
AHU-19-1 Low Rise East Internal Zone AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

RAF-19-1 Return Air Fan (VSD) dedicated to AHU-19-1

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Exhaust air damper AO dedicated to AHU-19-1

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Return air temperature sensor AI

Return air humidity sensor AI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Supply air static pressure sensor AI

Mixed air chamber static pressure sensor AI for monitoring only

Level 19 plantroom space temperature sensor AI

Level 19 plantroom space humidity sensor AI

AHU-19-2 Low Rise West Internal Zone AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

located adjacent to AHU outside air intake. Used for economy cycle decision  
for all AHU located in L19 plantroom
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

RAF-19-2 Return Air Fan (VSD) dedicated to AHU-19-2

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO
Outside air damper AO

Return air damper AO

Exhaust air damper AO dedicated to AHU-19-2

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Return air temperature sensor AI

Return air humidity sensor AI

Supply air static pressure sensor AI

Mixed air chamber static pressure sensor AI for monitoring only

AHU-20-1 Low Rise East Villages AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI



Mirvac Projects Pty Ltd 8 Chifley Square
BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

RAF-20-1 Return Air Fan (VSD) common fan for AHU-20-1 and AHU-20-3

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Exhaust air damper AO common damper for AHU-20-1 and AHU-20-3

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Return air temperature sensor AI common sensor for AHU-20-1 and AHU-20-3

Return air humidity sensor AI common sensor for AHU-20-1 and AHU-20-3

Supply air static pressure sensor AI

Return air static pressure sensor AI common sensor for AHU-20-1 and AHU-20-3

Level 20 plantroom space temperature sensor AI

Level 20 plantroom space humidity sensor AI

AHU-20-2 Low Rise West Villages AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

located adjacent to AHU outside air intake. Used for economy cycle decision 
for all AHU located in L20 plantroom
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

RAF-20-2 Return Air Fan (VSD) common fan for AHU-20-2 and AHU-20-4

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Exhaust air damper AO common damper for AHU-20-2 and AHU-20-4

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Return air temperature sensor AI common sensor for AHU-20-2 and AHU-20-4

Return air humidity sensor AI common sensor for AHU-20-2 and AHU-20-4

Supply air static pressure sensor AI

Return air static pressure sensor AI common sensor for AHU-20-1 and AHU-20-3

AHU-20-3 Low Rise East Perimeter Zone AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Supply air static pressure sensor AI

AHU-20-4 Low Rise West Perimeter Zone AHU
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Supply air static pressure sensor AI

RAF-20-3 Low Rise High Level Village Exhaust

Return Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Static pressure sensor AI located 2/3 down the riser, wired directly to the DDC controlling the fan 
speed
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

AHU-30-1 High Rise East Villages AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO



Mirvac Projects Pty Ltd 8 Chifley Square
BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Return air temperature sensor AI common sensor for AHU-30-1 and AHU-30-3

Return air humidity sensor AI common sensor for AHU-30-1 and AHU-30-3

Supply air static pressure sensor AI

Level 30 plantroom space temperature sensor AI

Level 30 plantroom space humidity sensor AI

AHU-30-2 High RiseWest Villages AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

located adjacent to AHU outside air intake. Used for economy cycle decision 
for all AHU located in L30 plantroom
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Arup
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Return air temperature sensor AI common sensor for AHU-30-2 and AHU-30-4

Return air humidity sensor AI common sensor for AHU-30-2 and AHU-30-4

Supply air static pressure sensor AI

AHU-30-3 High Rise East Perimeter Zone AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Supply air static pressure sensor AI

AHU-30-4 High Rise West Perimeter Zone AHU
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Supply air static pressure sensor AI

AHU-31-1 High Rise East Internal Zone AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO
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Arup
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Supply air static pressure sensor AI

AHU-31-2 High Rise West  Internal Zone AHU

Supply Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Minimum outside air damper AO

Outside air damper AO

Return air damper AO

Panel filter differential pressure sensor AI

Bag filter differential pressure sensor AI

Cooling coil control valve AO

Heating coil control valve AO

Supply air temperature sensor AI averaging element temperature sensor

Supply air humidity sensor AI

Supply air static pressure sensor AI

Level 31 plantroom space temperature sensor AI

Level 31 plantroom space humidity sensor AI

RAF-31-3 High Rise High Level Village Exhaust

Return Air Fan (VSD)

Enable DO

Running Status DI

located adjacent to AHU outside air intake. Used for economy cycle decision 
for all AHU located in L31 plantroom
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Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Static pressure sensor AI located 2/3 down the riser, wired directly to the DDC controlling the fan 
speed

SSF-R-1 Smoke Spill / High Rise East Office Exhaust Fan

Exhaust Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Static pressure sensor AI located 2/3 down the riser, wired directly to the DDC controlling the fan 
speed

SSF-R-2 Smoke Spill / High Rise West Office Exhaust Fan

Exhaust Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Static pressure sensor AI located 2/3 down the riser, wired directly to the DDC controlling the fan 
speed

Low Rise - Tenant General Exhaust

GEF-31-1 Exhaust Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Static pressure sensor AI located 2/3 down the riser, wired directly to the DDC controlling the fan 
speed

High Rise - Tenant General Exhaust

GEF-R-1 Exhaust Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Static pressure sensor AI located 2/3 down the riser, wired directly to the DDC controlling the fan 
speed
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Office Floor Controls

Space relative humidity sensor AI 6 no. per office floor, located adjacent to a nominated space temperature 
sensor and used to calculate space dew point temperature.

Carbon Dioxide sensor AI 2 no. per office floor.

Trench Heaters
points required for each duct re-heat, refer to mechanical serviced floor 
layout drawings for number and location of zones

2-port valve AO

Space temperature sensor AI refer to mechanical layout drawings for numbers and locations

Fan enable/disable DO common output for all fans in a zone

Fan trip DI common status for all fans in a zone

Chilled Beam Zone (Typical)
points apply to each chilled beam zone, refer to mechanical serviced floor 
layout drawings for number and location of zones

Control valve output AO

Condensation sensor DI mounted on chilled beam

Space temperature sensor AI refer to mechanical layout drawings for numbers and locations

VAV Box (Typical)
points apply to each CAV box, refer to mechanical services floor layout 
drawings for number and location of zones.

Space temperature sensor AI refer to mechanical layout drawings for numbers and locations

Air flow AI

Damper position AO

CAV Box (Typical)
points apply to each CAV box, refer to mechanical services floor layout 
drawings for number and location of zones
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Type Notes
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Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Air flow AI

Damper position AO

TEF-R-1 East Office Toilet Exhaust

Exhaust Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Isolation damper DO

TEF-R-2 West Office Toilet Exhaust
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Exhaust Air Fan (VSD)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

Isolation damper DO

Carpark Ventilation

CSF-2-1 Supply Air Fan

Enable DO

Running Status DI

Speed Output AO  
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

CEF-B2-1 Exhaust Air Fan

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Broken belt HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Energy (Kwh) HLI

Fault type HLI

Fire Mode "RUN" Active HLI

Fire Mode "STOP" Active HLI

High static pressure switch DI

Low static pressure switch DI

Space CO sensors AI refer to mechanical services layout drawings for numbers and locations

Diesel Room Ventilation

SAF-B2-1 Supply Air Fan

Enable DO

Running Status DI

EAF-B2-2 Exhaust Air Fan

Enable DO

Running Status DI

Differential pressure switch DI installed across the supply air fan

Differential pressure switch DI installed across the supply air filter

Differential pressure switch DI installed across the exhaust air fan
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Basement Ventilation & A/C

SAF-2-1 Supply Air Fan

Enable DO

Running Status DI

Fault DI

EAF-B2-1 Exhaust Air Fan

Enable DO

Running Status DI

Fault DI

PAC-B1-1 PAC Unit (Security Room)

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO

Isolation valve DO

PAC-B1-2 PAC Unit (Main Switch Room)

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Isolation valve DO

PAC-B2-1 PAC Unit (Distribution Room)

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO

Isolation valve DO

PAC-B2-2 PAC Unit (Distribution Room)

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO

Isolation valve DO

Basement Toilet Exhaust

EAF-B2-3 Exhaust Air Fan

Enable DO

Running Status DI

Fault DI

Fire Control Room
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

SAF-B1-1 Supply Air Fan

Enable DO

Running Status DI

Fault DI

Lift lobby 

SAF-3-1 Outside Air Fan

Enable DO

Running Status DI

Fault DI

PAC-3-1 PAC Unit

Enable DO

Fault DI

Cooling stage 1 DO
Cooling stage 2 DO

Isolation valve DO

Low Rise Lift Motor Room

EF-20-1 Exhaust Air Fan

Enable DO

Running Status DI

Fault DI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

PAC-20-1 PAC Unit no.1

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO

Isolation valve DO

PAC-20-2 PAC Unit no.2

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO

Isolation valve DO

High Rise Lift Motor Room

EF-31-1 Exhaust Air Fan

Enable DO

Running Status DI

Fault DI

PAC-31-1 PAC Unit no.1

Enable DO
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Description Point 
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BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO

Isolation valve DO

PAC-31-2 PAC Unit no.2

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO

Isolation valve DO

Goods Lift Motor Room

EF-33-1 Goods Lift Motor Room Exhaust Air Fan

Enable DO

Running Status DI

Fault DI

PAC-33-1 PAC Unit no.1

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO
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Description Point 
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Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Isolation valve DO

PAC-33-2 PAC Unit no.2

Enable DO

Fault DI

Cooling stage 1 DO

Cooling stage 2 DO

Isolation valve DO

Black Water Room

EF-31-2 Exhaust Air Fan

Enable DO

Running Status DI

Fault DI

Atruim Natural Ventilation

Louver no.1 open command DO

Louver no.1 closed command DO

Louver no.2 open command DO

Louver no.2 closed command DO

Louver no.3 open command DO

Louver no.3 closed command DO

Louver no.4 open command DO
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Type Notes
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Reference

Louver no.4 closed command DO

Switch in Open position DI local override

Switch in closed poistion DI local override

Primary Chilled Water System
CHR-31-1 Electric Chiller 

enable command DO

lock-out DI

running status DI

Flow temperature setpoint AO

CHW flow status HLI

CDW flow status HLI

CHW entering temperature HLI

CHW leaving temperature HLI

CDW entering temperature HLI

CDW leaving temperature HLI

comms status HLI

chiller running amps HLI

chiller power (Kw) HLI

active cooling capacity HLI

Flow temperature setpoint HLI

manual reset required alarm HLI
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Reference

Fault type HLI

additional monitoring point x 15 HLI

CHR-31-2 Electric Chiller 

enable command DO

lock-out DI

running status DI

Flow temperature setpoint AO

CHW flow status HLI

CDW flow status HLI

CHW entering temperature HLI

CHW leaving temperature HLI

CDW entering temperature HLI

CDW leaving temperature HLI

comms status HLI

chiller running amps HLI

chiller power (Kw) HLI

active cooling capacity HLI

Flow temperature setpoint HLI

manual reset required alarm HLI

Fault type HLI

additional monitoring point x 15 HLI
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Reference

Absorption Chiller

enable command DO

running status DI

lock-out fault DI

CHP-31-1 Primary CHW Pump 

Enable DO

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

CHP-31-2 Primary CHW Pump 

Enable DO

Running Status DI

Speed Output AO

Fault DI
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Reference

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

CHP-31-3 Absorption Chiller Pump 

Running Status HLI

Speed Output HLI

Fault HLI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Chiller No.1 entering temperature sensor AI

Chiller No.1 leaving temperature sensor AI

Chiller No.1 flow meter AI
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Reference

Chiller No.1 flow status DI

Chiller No.2 entering temperature sensor AI

Chiller No.2 leaving temperature sensor AI

Chiller No.2 flow meter AI

Chiller No.2 flow status DI

Absorption chiller leaving temperature sensor AI

Absorption chiller entering temperature sensor AI

Common primary flow temperature sensor AI

Common primary return temperature sensor AI

Primary return temperature sensor AI

Primary return temperature sensor AI

Buffer tank high level temperature sensor AI

Buffer tank low level temperature sensor AI

Primary bypass flow meter AI

Secondary Chilled Water Circuit No.1
LT-CHP-31-1 Secondary CHW Pump

Enable DO
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Reference

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

LT-CHP-31-2 Secondary CHW Pump

Enable DO

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI
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Reference

Differential pressure sensor AI

Flow temperature sensor AI

Return temperature sensor AI

Tertiary heat exchangers entering temperature sensor AI

Tertiary heat exchangers leaving temperature sensor AI

Low flow bypass valve AO

Secondary Chilled Water Circuit No.2
HT-CHP-31-1 Secondary CHW Pump

Enable DO

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

HT-CHP-31-2 Secondary CHW Pump
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Reference

Enable DO

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Differential pressure sensor AI

Flow temperature sensor AI

Return temperature sensor AI

3-port mixing valve (injection circuit) AO

Low flow bypass valve AO

Tertiary Chilled Water Circuit
HT-CHP-19-1 Tertiary CHW Pump

Enable DO

Running Status DI

Speed Output AO
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Reference

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

HT-CHP-19-2 Tertiary CHW Pump

Enable DO

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

2-port valve AO
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Reference

Differential pressure sensor AI

Flow temperature sensor AI

Return temperature sensor AI

Low flow bypass valve AO

Primary Condenser Water System
CT-33-1 Cooling Tower Fans

Enable DO

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

CT-33-2 Cooling Tower Fans

Enable DO

Disable DO

latching relays required

latching relays required
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Reference

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

CT-33-3 Cooling Tower Fans

Enable DO

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

latching relays required



Mirvac Projects Pty Ltd 8 Chifley Square
BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Fault type HLI

CWP-31-1 Chiller CDW Pump

Enable DO

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

CWP-31-2 Chiller CDW Pump

Enable DO

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI
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BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

CWP-31-3 Tri-Gen CDW Pump

Enable DO

Running Status DI

Speed Output AO

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

CWP-31-4 Tri-Gen CDW Pump

Enable DO

Running Status DI

Speed Output AO

Fault DI
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BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

T-CWP-31-1 Tenant Primary CW Pump

Enable DO

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

T-CWP-31-2 Tenant Primary CW Pump

latching relays required
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BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Enable DO

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

T-CWP-31-3 Tenant Primary CW Pump

Enable DO

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

latching relays required

latching relays required
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

Low temperature bypass valve AO

Tri-generation 3-port mixing valve AO

common off-cooling tower temperature sensor AI located after bypass

common off-cooling tower temperature sensor AI located after bypass

common on-tower temperature sensor AI

Tri-generation entering temperature sensor AI

Tri-generation leaving temperature sensor AI

Tenant common primary return temperature sensor AI

Tri-Generation demand for auxiliaries DI via terminals within tri-gen control panel

Cooling tower running i.e. auxiliaries are active, status to tri-gen 
system DO via terminals within tri-gen control panel

Chiller no.1 flow meter AI ultrasonic or electromagnetic type

Chiller no.2 flow meter AI ultrasonic or electromagnetic type

Tri-gen flow meter AI ultrasonic or electromagnetic type

Cooling tower No.1 inlet isolation valve open command DO
latching relays required
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BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Cooling tower No.1 inlet isolation valve close command DO

Cooling tower No.2 inlet isolation valve open command DO

Cooling tower No.2 inlet isolation valve close command DO

Cooling tower No.3 inlet isolation valve open command DO

Cooling tower No.3 inlet isolation valve close command DO

Cooling tower no.1 high level switch DI

Cooling tower no.1 low level switch DI

Cooling tower no.2 high level switch DI

Cooling tower no.2 low level switch DI

Cooling tower no.3 high level switch DI

Cooling tower no.3 low level switch DI

Chemical Dosing

Fault DI

Tenant Secondary Condenser Water dedicated DDC controller for each tenant secondary circuit

T-CWP-31-3 Tenant Secondary CW Pump serving levels 21 to 29

Enable DO

latching relays required

latching relays required

latching relays required

latching relays required
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

T-CWP-31-4 Tenant Secondary CW Pump serving levels 21 to 29

Enable DO

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

latching relays required

latching relays required
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

T-CWP-19-1 Tenant Secondary CW Pump serving levels 6 to 17

Enable DO

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

latching relays required
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

T-CWP-19-2 Tenant Secondary CW Pump

Enable DO

Disable DO

Running Status DI

Speed Output AO VSD configured to run at set speed upon loss of speed signal

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

High Rise Circuit 

Differential pressure sensor AI

Flow temperature sensor AI

Return temperature sensor AI

3-port mixing valve no.1 AO located on the secondary side of the heat exchangers

3-port mixing valve no.2 AO located on the secondary side of the heat exchangers

latching relays required
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BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Low Rise Circuit 

Differential pressure sensor AI

Flow temperature sensor AI

Return temperature sensor AI

3-port mixing valve no.1 AO located on the secondary side of the heat exchangers

3-port mixing valve no.2 AO located on the secondary side of the heat exchangers

Heating Hot Water
HWH-33-1 Hot Water Heater no.1

Enable command DO

Running status DI

Temperature setpoint reset AO

lock-out fault DI

HWH-33-2 Hot Water Heater no.2

Enable command DO

Running status DI

Temperature setpoint reset AO

lock-out fault DI

HWH-33-3 Hot Water Heater no.3
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BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Enable command DO

Running status DI

Temperature setpoint reset AO

lock-out fault DI

HWH-33-4 Hot Water Heater no.4

Enable command DO

Running status DI

Temperature setpoint reset AO

lock-out fault DI

HWP-33-1 HHW Pump no.1

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI
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BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Fault type HLI

HWP-33-2 HHW Pump no.2

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

HWP-33-3 HHW Pump no.3

Enable DO

Running Status DI

Speed Output AO  

Fault DI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

HWP-33-4 HHW Pump no.4

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

HWP-33-5 HHW Pump (tri-gen heat exchanger)

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

HWH No.1 entering temperature sensor AI

HWH No.1 leaving temperature sensor AI

HWH No.1 flow meter AI

HWH No.1 flow status DI via aux.contact on flow meter

HWH No.2 entering temperature sensor AI

HWH No.2 leaving temperature sensor AI

thermal meter, ultrasonic or electromagnetic type

thermal meter, ultrasonic or electromagnetic type
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

HWH No.2 flow meter AI

HWH No.2 flow status DI via aux.contact on flow meter

HWH No.3 entering temperature sensor AI

HWH No.3 leaving temperature sensor AI

HWH No.3 flow meter AI

HWH No.3 flow status DI via aux.contact on flow meter

HWH No.4 entering temperature sensor AI

HWH No.4 leaving temperature sensor AI

HWH No.4 flow meter AI

HWH No.4 flow status DI via aux.contact on flow meter

Tri-gen heat exchanger leaving temperature sensor AI

Tri-gen heat exchanger leaving temperature sensor AI

Tri-gen heat exchanger flow meter AI

Domestic hot water heat exchanger 2-port valve AO located on the primary HHW side of the heat exchnager

Domestic hot water temperature sensor AI located on the secondary DHW side of the heat exchanger

DHW heat exchanger entering temperature sensor AI

DHW heat exchanger leaving temperature sensor AI
located on DHW side of heat exchanger. thermal meter, ultrasonic or 
electromagnetic type

     

thermal meter, ultrasonic or electromagnetic type

thermal meter, ultrasonic or electromagnetic type

thermal meter, ultrasonic or electromagnetic type
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

DHW heat exchanger flow meter AI

Common flow temperature sensor AI

Common return temperature sensor AI

Low flow bypass valve AO

Secondary Heating Hot Water System serving floors 6 to 17

HHWP-19-1 Secondary HHW Pump 

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

           
 



Mirvac Projects Pty Ltd 8 Chifley Square
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Energy (Kwh) HLI

Fault type HLI

HHWP-19-2 Secondary HHW Pump 

Enable DO

Running Status DI

Speed Output AO  

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

2-port valve AO located on the primary side of the heat exchanger
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Secondary flow temperature sensor AI located on the secondary side of the heat exchanger

Underfloor Heating 
Underfloor Heating Pump 

Enable DO

Running Status DI

Fault DI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI

Motor Current HLI

Power (Kw) HLI

Energy (Kwh) HLI

Fault type HLI

2-Port control valve AO located on secondary HHW side of heat exchanger

Flow temperature sensor AI located on underfloor heating side of heat exchanger
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Space temperature sensor AI

Space temperature sensor AI

Space temperature sensor AI

Space temperature sensor AI

Tri-Generation 

Tri-Generation Gas Engine

Running status DI

Common fault DI

Request for Auxiliaries DI

Auxiliaries run status DO VFC provided for tri-gen control interface

Tri-Generation Ventilation

SAF-32-1 Supply Air Fan control by tri-generation control panel

Running Status HLI

Speed Feedback HLI

VSD Out of Auto Control HLI

Motor Voltage HLI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Motor Current HLI

Power (Kw) HLI

Power (Kwh) HLI

Warning HLI

Alarm HLI

Trip/locked HLI

Hydraulic Monitoring and Control

Cold Water Storage Tank

Overflow section 1 DI level switch provided by others

Overflow section 2 DI level switch provided by others

High level section 1 DI level switch provided by others

High level section 2 DI level switch provided by others

Low level 20% section 1 DI level switch provided by others

Low level 20% section 2 DI level switch provided by others

Low level 10% section 1 DI level switch provided by others

Low level 10% section 2 DI level switch provided by others
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Mains Water Booster Set

Fault DI

Cold Water Booster Set

Fault DI

Domestic Hot Water

HWH-1 Hot Water Heater No.1 

Enable DO

Fault DI

HWH-2 Hot Water Heater No.2

Enable DO

Fault DI

HWH-3 Hot Water Heater No.3



Mirvac Projects Pty Ltd 8 Chifley Square
BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Enable DO

Fault DI

HWH-4 Hot Water Heater No.4

Enable DO

Fault DI

HWH-5 Hot Water Heater No.5

Enable DO

Fault DI

DHWC 01 Low Pressure Pump Set

Pump a enable DO

Pump b enable DO

Pump Status DI via DPS installed across pumps

DHWC 02 Medium Pressure Pump Set
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Pump a enable DO

Pump b enable DO

Pump Status DI via DPS installed across pumps

DHWC 03 High Pressure Pump Set

Pump a enable DO

Pump b enable DO

Pump Status DI via DPS installed across pumps

DHWC 04 High Pressure Pump Set

Pump a enable DO

Pump b enable DO

Pump Status DI via DPS installed across pumps

Rainwater Tank

Overflow section 1 DI level switch provided by others

Overflow section 2 DI level switch provided by others
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

High level section 1 DI level switch provided by others

High level section 2 DI level switch provided by others

40% level section 1 DI

40% level section 2 DI

20% level section 1 DI

20% level section 2 DI

10% level section 1 DI

10% level section 1 DI

Isolation Valve RW-MV-01 DO

Isolation Valve RW-MV-02 DO

Isolation Valve RW-MV-03 DO

Isolation Valve RW-MV-04 DO

NPCW Buffer Tank

Overflow section 1 DI level switch provided by others

Overflow section 2 DI level switch provided by others
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

High level section 1 DI level switch provided by others

High level section 2 DI level switch provided by others

40% level section 1 DI

40% level section 2 DI

20% level section 1 DI

20% level section 2 DI

10% level section 1 DI

10% level section 1 DI

Isolation Valve RW-MV-01 DO

Isolation Valve RW-MV-02 DO

Isolation Valve RW-MV-03 DO

Isolation Valve RW-MV-04 DO

NPCW Transfer Pumps

Fault DI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

NPCW Tank

Overflow section 1 DI level switch provided by others

Overflow section 2 DI level switch provided by others

High level section 1 DI level switch provided by others

High level section 2 DI level switch provided by others

40% level section 1 DI

40% level section 2 DI

20% level section 1 DI

20% level section 2 DI

10% level section 1 DI

10% level section 1 DI

Isolation Valve RW-MV-01 DO

Isolation Valve RW-MV-02 DO

Isolation Valve RW-MV-03 DO

Isolation Valve RW-MV-04 DO
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

NPCW Booster Set

Fault DI

Cooling Tower Transfer Pumps

Fault DI

Rain Water Storage Tanks

Tank 1 at 100% capacity DI level switch provided by others

Tank 2 at 100% capacity DI level switch provided by others

Tank 1 at 30% capacity DI level switch provided by others

Tank 2 at 30% capacity DI level switch provided by others

Tank 1 at 5% capacity DI level switch provided by others

Tank 2 at 5% capacity DI level switch provided by others

Rainwater Chlorination Equipment

Fault DI

Enable DO
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Valve MV 01 DO

Valve MV 02 DO

Cooling Tower RO Equipment

Fault DI

Enable DO

Sanitary Waste Pump Out Units

Fault DI

Waste Water Pump Out Units

Fault DI

Black Water Balance Tank

Fault DI

Low level pump cut out (section A) DI

Low level pump cut out (section B) DI
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Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Transfer pump BW-ST-01 enable DO

Transfer pump BW-ST-01 status DI

Transfer pump BW-ST-02 enable DO

Transfer pump BW-ST-02 status DI

Transfer pump BW-SMP-01 enable DO

Transfer pump BW-SMP-01 status DI

Transfer pump BW-SMP-02 enable DO

Transfer pump BW-SMP-02 status DI

Overflow section 1 DI level switch provided by others

Overflow section 2 DI level switch provided by others

High level section 1 DI level switch provided by others

High level section 2 DI level switch provided by others

Section 1 at 70% capacity DI level switch provided by others

Section 2 at 70% capacity DI level switch provided by others

Section 1 at 50% capacity DI level switch provided by others

Section 2 at 50% capacity DI level switch provided by others
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Section 1 at 10% capacity DI level switch provided by others

Section 2 at 10% capacity DI level switch provided by others

Sprinkler Storage Tank

Overflow section 1 DI level switch provided by others

Overflow section 2 DI level switch provided by others

High level section 1 DI level switch provided by others

High level section 2 DI level switch provided by others

Hydrant Storage Tank

Overflow section 1 DI level switch provided by others

Overflow section 2 DI level switch provided by others

High level section 1 DI level switch provided by others

High level section 2 DI level switch provided by others

Over Pressure Indication

Potable Water High Pressure Sensor AI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Potable Water Medium Pressure Sensor AI

Potable Water Medium Pressure Sensor AI

Non-Potable Water High Pressure Sensor AI

Non-Potable Water Medium Pressure Sensor AI

Non-Potable Water Medium Pressure Sensor AI

Domestic Hot Water High Pressure Sensor AI

Domestic Hot  Water Medium Pressure Sensor AI

Domestic Hot  Water Medium Pressure Sensor AI

Electrical Monitoring and Control
Major Power Plant Alarms

INCOMING POWER SUPPLY 1 Power Failure Relay DI
MSB-1

INCOMING POWER SUPPLY 2 Power Failure Relay DI
MSB-2

MSB-1 ACB DI

MSB-2 ACB DI

MSB-ACB-G1 DI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

GENERATOR SET, MASTER FAULT DI via gen control panel

GENERATOR SET, AUTOMATIC UNAVAILABLE DI

GENERATOR SET, STATUS DI

GENERATOR SET, RUN DI

GENERATOR SET, ON TEST DI

BULK FUEL TANK ROOM LEAKAGE ALARM DI

BULK FUEL TANK LOW LEVEL DI

BULK FUEL TANK HIGH LEVEL DI

DAY TANK LOW LEVEL DI

DAY TANK OVERFLOW DI

BULK FUEL TANK TRANSFER PUMP NO. 1 STATUS DI

BULK FUEL TANK TRANSFER PUMP No 1 ALARM DI

BULK FUEL TANK TRANSFER PUMP NO. 2 STATUS DI

BULK FUEL TANK TRANSFER PUMP No 2 ALARM DI

BULK FUEL TANK TRANSFER PUMP NO. 3 STATUS DI

BULK FUEL TANK TRANSFER PUMP No 3 ALARM DI

GSB Manual Transfer Switch Position DI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

AUTO START 1 DI

Starter Battery DI

Electrical Monitoring and Alarms

Tenant DB-L06 ATS DI

Tenant DB-L07 ATS DI

Tenant DB-L08 ATS DI

Tenant DB-L09 ATS DI

Tenant DB-L10 ATS DI

Tenant DB-L11 ATS DI

Tenant DB-L12 ATS DI

Tenant DB-L13 ATS DI

Tenant DB-L14 ATS DI

Tenant DB-L15 ATS DI

Tenant DB-L16 ATS DI

Tenant DB-L17 ATS DI

Tenant DB-L21 ATS DI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Tenant DB-L22 ATS DI

Tenant DB-L23 ATS DI

Tenant DB-L24 ATS DI

Tenant DB-L25 ATS DI

Tenant DB-L26 ATS DI

Tenant DB-L27 ATS DI

Tenant DB-L28 ATS DI

Tenant DB-L29 ATS DI

House UPS HLI

Light control (interface with DALI system) HLI

Emergency lighting monitoring system HLI

SCADA system interface HLI

Electrical Metering

MSB 1 multi-function meter HLI

MSB 2 multi-function meter HLI
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Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

GSB multi-function meter HLI

GSB-CB-G1 multi-function meter HLI

GSB-CB-G2 multi-function meter HLI

GSB-CB-G3 multi-function meter HLI

GSB-ACB-C2 multi-function meter HLI

Lift Monitoring
Lift Monitoring points required for each lift (10 no. total)

Lift failed to start DI

Lift on fire service DI

Alarm button pressed DI

Emergency recall operation DI

Stop button pressed DI

Lift on independent service DI

Lift on maintenance control DI

Lift machine room high temperature control DI



Mirvac Projects Pty Ltd 8 Chifley Square
BMCS Specification

Arup
Tender Issue

Description Point 
Type Notes

BMS Points Schedule Project: 8 Chifley Square

Revision: Tender Issue Job Number: 220622                                          Date:28/01/11

Reference

Circuit Breaker Monitoring HLI 10 points 
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Appendix A 

Glossary of Terms Used 
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A1  
ADC : Analogue to Digital Converter 

ASD : Automatic Star Delta Starter 

BMCS : Building Management and Control  System 

Buffer : Semi-conductor memory (RAM) used for temporary storage 
of I/O or communications data. 

CDM : Construction Design Management 

Communications Channel : Path along which one or more intelligent devices may 
communicate. 

Communications Controller : Intelligent device which arbitrates one or more 
communications channel. 

Controller : Standalone intelligent control device, fully programmable, 
with peer to peer communications capability, capable of DDC 
control of plant.  Usually with a capacity of more than 16 
input/output points.  Also referred to as an outstation. 

Controller Network : Second highest data communications level associated with a 
BMCS.  Allows the transfer of information between 
controllers and/or communications controllers. 

DAC : Digital to Analogue Converter 

DDC : Direct Digital Control 

DOL : Direct On Line Starter 

EEPROM : Electronically Erasable Programmable Read Only Memory 

EPROM : Erasable Programmable Read Only Memory 

Escrow Agreement : Software source code held by a third party nominated by the 
Client. 

Event Record : Stored historical information detailing a particular alarm 
event, control parameter change, database change, or operator 
logging action. 

FCU : Fan Coil Unit / Air Handling Unit 

Forced Point : The overriding of any input or output to a specific value.  
Forcing is applicable to both digital and analogue points. 

Gateway : Device which allows communications between two separate 
communications channels. 

Global Communication : The transfer of information between devices on a 
communications network. 

HVAC : Heating, Ventilating and Air Conditioning 

I/O : Input/Output 

I/O Module : Printed circuit board which plugs into a controller to provide 
the required BMCS inputs and outputs. 

Intelligent Device : Processor based device including controllers, unitary 
controllers, communications controllers and operators' 
stations. 

ISDN : Integrated Services Digital Network 

MCC : Motor Control Centre 
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On Line : State when a controller on a network is ready to receive and 
transmit data. 

Operator's Station : Computer based colour graphics terminal.  Connected to the 
BMCS network and capable of receiving and displaying real 
time plant information. 

Outstation : See 'Controller' 

PROM : Programmable Read Only Memory 

PSTN : Public Switched Telephone Network 

RAM : Random Access Memory 

RCD : Residual Current Device 

Real Time : Relating to current information obtained from inputs, outputs 
and virtual points or programs.  It does not relate to stored or 
historical data. 

ROM : Read Only Memory 

Scan Time - I/O : The time taken by a BMCS controller to read all its inputs, 
process them, send output signals and be ready to read input 
signals again. 

Scan Time - Alarms : The time taken between the occurrence of the alarm and for it 
to be reported and displayed at the BMCS operator's station 
or nominated output device e.g. a remote printer. 

Schematics : Graphical representation of plant layout, complete with real 
time point information displayed on the operator's station. 

Software Licence : Includes any form of document or agreement which may 
limit the Client's use of the software resident in the BMCS. 

Supervisory Network : Highest data communications level associated with a BMCS.  
Allows transfer of information between outstations and 
operators' stations and between operators' stations. 

Token : Communications flag passed between intelligent devices on a 
common communications channel.  An intelligent device is 
only allowed to initiate communications when it has the 
token. 

Trend Log : A collection of stored data samples relating to either physical 
I/O or virtual points.  Each sample is collected at a fixed time 
interval from the previous sample collected. 

Unitary Controller : Applications specific controller usually with a capacity of 
less than 16 input/output points. 

Unitary : Lowest data communications level associated with a 
Controller Network BMCS.  Allows the transfer of 
information between unitary controllers and/or their 
associated communications controller. 

Universal Point : A physical input/output point which may be used for either 
analogue or digital purposes. 

UPS : Uninterruptable Power Supply 

VAV : Variable Air Volume 

VDU : Visual Display Unit 

VFC : Volt Free Contact 

VGA : Video Graphics Array.  A colour graphics display 
specification 
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Virtual Point : Software point, which may or may not be linked to a physical 
I/O point, used for the internal transfer of information by a 
controller. 

Wild Card Character : Specific alphanumeric character in a point identifier which 
substitutes for any other alphanumeric character when a 
search of points is conducted. 
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A2 Schedule of System Detail 
A schedule of system details shall be returned with the Tender. 

Any variations from the requirements of the Specification shall be listed, 
otherwise it will be assumed that the proposed system is fully in accordance with 
the Specification and as detailed on the drawings and the associated schedules. 

The tenderer's Schedule of System Details shall identify the type of system 
offered, with the manufacturer's complete technical literature and the type, 
location, physical size, finishes and power ratings of all major items of 
equipment.  This shall include the number and location of controllers and details 
of the point address system, data protection arrangements and password/key 
devices.  Any clearly defined and stipulated variations in cable runs and total 
number of controllers which optimises the hardware and wiring costs shall also be 
scheduled. 
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A3 Pricing Schedule 
PRICE SUMMARY 
  

1. Total (excluding converged network 
option) 
  

$ 

2. Total (including converged network 
option) 
 

$ 

3. Converged Network (= 2 -1) $ 

 

A3.1 Contract and Preliminaries Tender Analysis 
Sheet 

ITEM DESCRIPTION QUANTITY RATE $ p 

(a) Project Establishment         

(b) Site Supervision         

(c) Insurances         

(d) Storage         

(e) Other: Tenderer to List         

            

            

            

            

            

            

            

            

            

            

            

            

CONTRACT AND PRELIMINARIES SUM:     

(Carry forward to Tender Analysis Summary Sheet) 
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A3.2 Technical Preambles Tender Analysis Sheet 
ITEM DESCRIPTION QUANTITY RAT

E 
$ p 

(a) Installation and Fabrication 
Drawings 

        

(b) Quality Assurance System         

(c) Formalities         

(d) Protection of Works         

(e) CDM         

(f) Commissioning and Testing         

(g) Performance and Acceptance 
Tests 

        

(h) Operations and Maintenance 
Manuals 

        

(i) Record Drawings         

(j) Client Instruction/Training         

(k) Spare Parts and Tools         

(l) Other: Tenderer to List         

            

ITEM DESCRIPTION QUANTITY RAT
E 

$ p 

            

            

            

            

            

            

            

            

TECHNICAL PREAMBLES SUM:     

(Carry forward to Tender Analysis Summary Sheet) 
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A3.3 BMCS and Controls Tender Analysis Summary 
Sheet 

Provide details where an item price is different for the converged network option. 

ITEM DESCRIPTION QUANTITY RATE $ p 

(1) Items of BMCS Equipment:         

(a) CP enclosures (inc. 
transformer, ups, fuses etc) 

        

(b) Intelligent controllers      

(c) Servers     

(d) Operator's Stations         

(e) Touch screen panels         

(f) Printers     

(g) Printer (Colours)         

(2) Sensors: Tenderer to provide a 
separate list of items. 

        

(3) Valves: Tenderer to provide a 
separate list of items.  

        

(4) Controls Wiring         

(5) BMCS Communications Network          

(6) Containment System         

(7) Contract and Preliminaries Sum 
From Previous Sheet 

        

(8) Technical Preambles Sum 
From Previous Sheet 

        

(9) Any Other Items: Tenderer to 
provide separate list. 

        

TOTAL:     

 
Signed:   

Company:   

  

  

Dated:   
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A4 Provisional Schedule of Rates 

A4.1 General 
The quantities in this schedule are not intended to represent the extent of the 
BMCS/Controls Subcontractor's works and shall be used only as a basis for 
agreement of instructions. 

The total of this schedule of rates shall be expended or deducted in whole or in 
part as instructed. 

The rates entered against each of the individual items shall be those upon which 
the Tender is based and shall be used for variations both before and during the 
course of the BMCS Subcontractor's works. 

The rates for each item shall include the installation (excluding wiring), 
engineering, testing, commissioning and acceptance demonstration costs 
associated with that item and based on normal working hours. 

Particular attention is drawn to the number of each item specified.  These rates 
shall be used for obtaining costs for one of each item as required. 

All equipment detailed in the rates shall comply with the relevant clauses in the 
Specification. 

A4.2 Controls (based on labour being already on site) 
HLI point to third party equipment (assuming HLI hardware/cabling is 
already in place) 

5 No. 

Duct humidity sensor 5 No. 

Pressure switch (for pipework) 5 No. 

Pressure switch (for ductwork) 5 No. 

Water flow switch 5 No. 

Room temperature sensor 5 No. 

Outside air temperature sensor 5 No. 

Dew Point Sensors 5 No. 

Immersion temperature sensor 5 No. 

Duct temperature sensor 5 No. 

Duct temperature sensor (averaging element type) 5 No. 

Duct humidity sensor 5 No. 

Room humidity sensor 5 No. 

Outside air humidity sensor 5 No. 

Pressure sensor (for pipework including tubing) 5 No. 

Pressure sensor (for ductwork including tubing) 5 No. 

Differential pressure transmitter/orifice plate/carrier ring 2 No. 

Electromagnetic flow meter 2 No. 
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Ultrasonic flow meter (water flow 150 l/s in 200mm pipe) 2 No. 

Velocity sensor (probe type) 2 No. 

Velocity sensor (solid state type) 2 No. 

Heat meter comprising electromagnetic flow meter, flow and return 
temperature sensors and controller (water flow 40 l/s in 150mm pipe) 

2 No. 

Natural gas sensor (sensor head and cone) 1 No. 

Carbon dioxide (CO2) sensor 1 No. 

Carbon monoxide (CO) sensor 1 No. 

Nitrogen dioxide (NO2) sensor 1 No. 

Refrigerant gas sensor 1 No. 

Panic button 5 No. 

  Total $ 

A4.3 Actuators 
Modulating, 1m2 damper 5 No. 

Modulating, 2m2 damper 5 No. 

Modulating, 1m2 damper (fail safe) 5 No. 

Two position, 1m2 damper 5 No. 

Two position, 2m2 damper 5 No. 

Auxiliary switch pack (two switches) 5 No. 

  Total $ 

A4.4 Control Valves 
15mm 2-port lift and lay 10 No. 

15mm 3-port lift and lay 10 No. 

20mm 2-port lift and lay 10 No. 

20mm 3-port lift and lay 10 No. 

32mm 2-port lift and lay 5 No. 

32mm 3-port lift and lay 5 No. 

40mm 2-port lift and lay 5 No. 

40mm 3-port lift and lay 5 No. 

50mm 2-port lift and lay 5 No. 

50mm 3-port lift and lay 5 No. 

65mm 2-port lift and lay 5 No. 

65mm 3-port lift and lay 5 No. 

80mm 2-port lift and lay 5 No. 

80mm 3-port lift and lay 5 No. 

100mm 2-port lift and lay 5 No. 

100mm 3-port lift and lay 5 No. 
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125mm 2-port lift and lay 2 No. 

125mm 3-port lift and lay 2 No. 

100mm butterfly valve 2 No. 

125mm butterfly valve 2 No. 

150mm butterfly valve 2 No. 

200mm butterfly valve 2 No. 

  Total $ 

A4.5 BMCS Equipment 
Controller, excluding I/O cards.  Largest type without extension 
boards. 

1 No. 

Point capacity ...... points:   

Inputs and outputs include any necessary hardware, software, 
graphics, assuming spare capacity on existing cards: 

  

Digital input 10 No. 

Digital output 10 No. 

Analogue input 10 No. 

Analogue output 10 No. 

List of all card types: 

1. 1 No. 

2. 1 No. 

3. 1 No. 

4. 1 No. 

5. 1 No. 

6. 1 No. 

7. 1 No. 

8. 1 No. 

Intelligent Unitary Controller (IUC) 2 No. 

VDU 1 No. 

CPU (keyboard and PC) 1 No. 

Colour printer 1 No. 

Touch Screen Panel 1 No. 

  Total $ 
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A4.6 Cabling 
2 Core 1.5mm2 LSF sheath cable 20m 

6 Core 1.5mm2 LSF sheath cable 20m 

10 Core 1.5mm2 LSF sheath cable 20m 

2 Core 1.5mm2 PVC sheath cable 20m 

6 Core 1.5mm2 PVC sheath cable 20m 

10 Core 1.5mm2 PVC sheath cable 20m 

2 Core 1.5mm2 MICC/LSF cable 20m 

1 Twisted pair Beldon LSF cable, overall screened 20m 

3 Twisted pair Beldon LSF cable, overall screened 20m 

6 Twisted pair Beldon LSF cable, overall screened 20m 

Communications cable to suit system LSF sheath 20m 

2 Core 1.5mm2 XLPE/SWA/LSF cable 20m 

  Total $ 

A4.7 Cable Trunking 
50 x 50 single compartment galvanised trunking 20m 

100 x 150 single compartment galvanised trunking 20m 

  Total $ 

A4.8 Conduit 
20mm diameter galvanised screwed welded 20m 

25mm diameter galvanised screwed welded 20m 

20mm diameter flexible 20m 

25mm diameter flexible 20m 

  Total $ 
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A5 Ongoing Maintenance 

A5.1 Maintenance Levels 
There are three levels of ongoing maintenance, preventative, intermediate and 
comprehensive, that are defined below.  The minimum service for each of the 
three levels of maintenance contract, shall be as detailed below. 

Unless otherwise agreed, emergency call out shall be charged extra to the base 
contract.  

A5.2 Preventative 
Shall include: 

• Preventative maintenance on a 2 visits per year basis.  Duties shall include 
items 1 to 7, 9 to 14 and 16 to 21 from the list below.  Item 21 shall be 
attended to outside of normal working hours at a time agreed with the 
appointed building facilities manager; 

• Report and record faults and calibration of sensors/instrumentation; 
• Rectify faults, excluding main plant faults and recalibrate sensors and 

instrumentation.  Cost of labour and parts to be agreed with the appointed 
building facilities manager/client; 

• Telephone support during normal working day; 
• On site response to emergency call out within 8 working hours; 
• Essential site specific spares held in stock, off site, by the BMCS/Controls 

Subcontractor or use in an emergency call out.  Essential site specific spares 
shall include but not be limited to BMCS controller hardware e.g. input/output 
modules, communications board (where separate), power supply etc.  Spares 
used shall be chargeable to the client.  Stock shall be replenished as used; 

• Loan of BMCS operator's station hardware e.g. PC, monitor, keyboard, printer 
etc. if original equipment removed from site for repair. 

A5.3 Intermediate 
Shall include: 

• Preventative maintenance on a 12 visits per year basis.  Duties shall include 
items 1 to 21 from the list below.  Item 21 shall be attended to outside of 
normal working hours at a time agreed with the appointed building facilities 
manager; 

• Report and record faults; 
• Rectify faults, excluding main plant faults.  Cost of labour and parts to be 

agreed with the appointed building facilities manager/client; 
• Report and record calibration of sensors and instrumentation; 
• Recalibrate sensors and instrumentation where required, cost to be inclusive; 
• Telephone support during normal working day; 
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• On site response to emergency call out within 4 working hours; 
• Essential site specific spares held in stock, off site, by the BMCS/Controls 

Subcontractor or use in an emergency call out.  Essential site specific spares 
shall include but not be limited to BMCS controller hardware e.g. input/output 
modules, communications board (where separate), power supply etc.  Spares 
used shall be chargeable to the client.  Stock shall be replenished as used; 

• Loan of BMCS operator's station hardware e.g. PC, monitor, keyboard, printer 
etc. if original equipment removed from site for repair. 

A5.4 Comprehensive 
• Shall include: 
• Preventative maintenance on an 8 hour, 6 days per week (Monday to 

Saturday) basis excluding bank holidays. Duties shall include items 1 to 24 
from the list below; 

• Report and record faults; 
• Rectify faults, excluding main plant faults, the cost of labour to be inclusive, 

the cost of replacement parts, excluding frequency inverters, to be inclusive 
when they have become faulty through normal wear and tear; 

• Report and record calibration of sensors and instrumentation; 
• Recalibrate sensors and instrumentation where required, cost to be inclusive; 
• Telephone support 24 hours per day; 
• On site response to emergency call out within 2 hours of call on a 24 hours, 

365 days per year basis; 
• Essential site specific spares held in stock, on site, by the BMCS/Controls 

Subcontractor for use in an emergency call out.  Essential site specific spares 
shall include but not be limited to BMCS controller hardware e.g. input/output 
modules, communications board (where separate), power supply etc.  Spares 
used shall only be chargeable to the client if they have become faulty through 
reasons other than normal wear and tear; 

• Loan of BMCS operator's station hardware e.g. PC, monitor, keyboard, printer 
etc. if original equipment removed from site for repair. 

A5.5 Preventative Maintenance Duties 

Item Action 

A5.5.1 BMCS: 
Clean operator's station(s) e.g. monitor screen, housings etc.  Clean and check 
operation of printer(s). 

1. Carry out manufacturer's maintenance procedures i.e. perform diagnostic 
tasks where appropriate, clean filters, clean disc and tape drives etc. 

2. Check all cables and connectors. 
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3. Check integrity of communications network between the operator's station(s), 
controllers and where applicable unitary controllers. 

4. Check standby battery reserves/operation of UPS systems. 

5. Check from the operator's station the operation of all plant e.g. boilers, 
chillers, pumps, fans, electric re-heaters, terminals units, valves and dampers 
in conjunction with associated safety devices by overriding the auto condition 
and forcing plant on/off, open/closed etc. 

6. Software changes to be fully backed-up if any are made e.g. sensor 
calibration off-sets, etc. 

7. Check from the operator's station all controller and PC based software 
programs including control loops, rotational points, control strategies, global 
information etc. 

A5.5.2 Field Equipment/Plant: 
1. Check overall condition of all automatic control valves i.e. check for correct 

stroke/travel, check that valve is not letting by excessively, check for gland 
leakage etc.  Lubricate in accordance with the manufacturer's requirements. 

2. Check overall condition of all damper actuators i.e. check for correct 
stroke/travel, check auxiliary switches and potentiometers, check spring 
return if applicable etc. Lubricate in accordance with the manufacturer's 
requirements. 

3. Inspect, clean and check calibration of all sensors and instruments. 

4. Check power and control wiring connections at plant and control devices. 

5. Check condition and operation of all on/off control devices e.g. thermostats, 
humidistats, differential pressure switches, flow switches, level switches etc. 

6. Check generation of alarms associated with digital inputs by operating field 
equipment. 

7. Visual inspection of condition of main plant i.e. typically pulley belt failure 
etc. 

A5.5.3 Building Performance: 
1. Check space temperatures at start of occupancy and time setpoints achieved.  

Adjust parameters if necessary following consultation and agreement with the 
appointed building facilities manager. 

2. Check space temperature/humidity during occupation.  Adjust parameters if 
necessary following consultation and agreement with the appointed building 
facilities manager. 

3. Submit monthly report of building performance to the appointed building 
facilities manager/client as required. 
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Note: 

a) Operation of plant under fire and fireman's override conditions is covered 
by the building statutory fire alarm/evacuation tests, it is not included 
under Preventative Maintenance. 
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1.0          INTRODUCTION 
 
1.1 Outline of the Proposal 

This Statement of Environmental Effects has been prepared for Mirvac Projects Pty Ltd by City 

Plan Services Pty Ltd for submission to City of Sydney Council in support of a Stage 2 

Development Application (“DA”) seeking approval for the demolition of the existing building, partial 

excavation of the site and the erection of a 30 level commercial building and commercial use on 

land at 8 – 12 Chifley Square, Sydney.  

 

It is noted that the subject land is currently occupied by a 21 level glass and concrete commercial 

building known as the “Goodsell Building” and the Stage 1 Consent has granted approval for the 

demolition of this building. 

 

The Real Property description of the subject land is Lot 10 in Deposited Plan No. 752057. 

 

A detailed description of the proposal is provided under Section 4.0. 

 

1.2 Environmental Assessment 

This application is submitted pursuant to the provisions of Section 83B of the Environmental 

Planning and Assessment Act, 1979 (“EP&A Act”) which relates to Staged Development 

Applications, as follows: 
 
 
83B        Staged development applications 

(1) For the purposes of this Act, a staged development application is a 
development application that sets out concept proposals for the development 
of a site, and for which detailed proposals for separate parts of the site are to 
be the subject of subsequent development applications. The application may 
set out detailed proposals for the first stage of development. 

(2) A development application is not to be treated as a staged development 
application unless the applicant requests it to be treated as a staged 
development application. 

(3) If consent is granted on the determination of a staged development 
application, the consent does not authorise the carrying out of development 
on any part of the site concerned unless:  

(a)   consent is subsequently granted to carry out development on that part of 
the site following a further development application in respect of that 
part of the site, or 

(b)   the staged development application also provided the requisite details of 
the development on that part of the site and consent is granted for that 
first stage of development without the need for further consent. 

(4) The terms of a consent granted on the determination of a staged development 
application are to reflect the operation of subsection (3). 
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This report is a Statement of Environmental Effects (SEE) that assesses the proposal in 

sufficient detail for the Consent Authority to assess the proposal as a Stage 2 DA. 

 

It is noted that a Stage 1 DA Consent was granted by the Central Sydney Planning 

Committee (“CSPC”) on 15 February 2007 (refer Attachment 1).   

 

1.3 Purpose of this Report 

The purpose of this document is to describe the existing improvements on the site and site context, 

detail the proposed development, review the applicable planning regime relating to the proposal, 

assess the degree of compliance and examine the environmental effects of the development when 

measured against the Evaluation Criteria prescribed under the Environmental Planning and 

Assessment Act 1979 (“EP & A Act”). 

 

In respect of the assessment of the proposal, where impacts are identified, measures proposed to 

mitigate any harm to environmental amenity have been addressed in this report. 

 
It is concluded that a new commercial building with a total floor space area of 21,738 sqm (and 

floor space ratio of 13.75 : 1) will contribute significantly to the availability of A – Grade/Premium 

Grade building stock in this important financial district of the Sydney CBD. 

 

It is noted that the Stage 2 proposal seeks the approval of an additional 10% of commercial FSA 

on the basis of demonstrated design excellence and a positive contribution to the public domain 

pursuant to Clause 10(1) of Sydney Local Environmental Plan 2005 (SLEP 2005”). The additional 

10% equates to a floor space area of 1,976.25sqm (being an Floor Space Ratio of 1.25 : 1).  

 

The height, scale and form of the proposal generally complies with the Stage 1 DA consent 

envelope, and Council’s controls, and the “reverse - podium” design contributes positively to the 

spatial character of Chifley Square opposite and the streetscape generally. The reverse – podium 

form provides a public space of 1,120sqm and is of significant architectural merit and will provide a 

high quality of amenity for the public, particularly in terms of solar access. 

 

Where variations to compliance have been identified these matters are separately assessed and 

considered. In terms of the current application, there are variations proposed in respect of 

setbacks and street wall/podium height, and these matters were the subject of consideration as a 

part of the Stage 1 DA process. In particular, the Stage 1 DA Consent identified a need to give 

detailed consideration to the setback of the northern (Hunter Street) façade and this matter was 

the subject of assessment and resolution as part of the Design Competition conducted by the 

Proponent. 
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The development has been assessed in accordance with the Section 79C (1) of the E P & A Act, 

and a summary of this assessment is provided in Section 6.0 of this report.   

 

It is confirmed that this Statement has been prepared pursuant to Section 78A of the E P & A Act 

and Clause 50 of the Environmental Planning and Assessment Regulation, 2000 (the 

“Regulation”).  

 

A summary of the assessment of the proposal and issues identified are contained in Section 7.0. 

 

1.4 Consent Authority 

The subject site is located within the boundaries of the City of Sydney Council, and the proposed 

development has a projected value of greater than $50mill. Accordingly, the Central Sydney 

Planning Committee (“CSPC”) is the consent authority pursuant to the provisions of the City of 

Sydney Act 1988. 

 

The proposal seeks approval for a Stage 2 development consent to be granted pursuant to 

Section 80 (4) of the Environmental Planning and Assessment Act, 1979 (the Act) and meets the 

intent of the Design Excellence provisions of the SLEP 2005. 

 

1.5 Document References  

This report should be read in conjunction with the following plans and reports: 

 

• Stage 1 Development Consent (DA D/02/00282) dated  15 February 2007 (refer 

Attachment 1); 

 

• Jury Endorsement Meeting Minutes dated 17 December 2007 and 27 February 2008 

(refer Attachment 2); 

 

• Two (2) Survey Plans numbered 72419.DGN, Sheet 1 of 2 and Sheet 2 of 2, prepared by 

Rygate and Company Pty Ltd and dated 2/12/06, and, two (2) survey plans numbered 

72890.DGN, Sheet 1 of 2 and Sheet 2 of 2,  prepared by Rygate and Company Pty Ltd 

and dated 16/10/07 (refer Attachment 3); 

 

• Thirty – three (33) Stage 2 DA plans numbered DA-001 A, DA-002 A, DA-010 A, DA-011 

A, DA-013 A, DA-014 A, DA-015 A, DA-016 A, DA-017 A, DA-018 A, DA-019 A, DA-020 

A, DA-021 A, DA-022 A, DA-023 A, DA-024 A, DA-025 A, DA-026 A, DA-027 A, DA-030 
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A, DA-031 A, DA-032 A, DA-033 A, DA-034 A, DA-040 A, DA-041 A, DA-042 A, DA-043 

A, DA-050 A, DA-051 A, DA-100 A and DA-101 A inclusive, prepared by Lippmann 

Associates in association with RSH + P, and Mirvac Design and dated 29 February 2008 

(refer Attachment 4); 

 

• Design Report prepared by Lippmann Associates in association with RSH + P, and 

Mirvac Design and dated February 2008 (refer Attachment 5); 

 

• Two (2) shadow diagrams numbered DA-130 A and DA-131 A, prepared by Lippmann 

Associates in association with RSH + P, and Mirvac Design and dated 29 February 2008 

(refer Attachment 6); 

 

• One (1) Floor Space Area (FSA) and Floor Space Ratio (FSR) plans numbered DA-120 

A, prepared by Lippmann Associates in association with RSH + P, and Mirvac Design 

and dated 29 February 2008 (refer Attachment 7); 

 

• Materials, Finishes and Colour Schedule prepared Mirvac Design (refer Attachment 8); 

 

• Photo - montages prepared by RSH + P (refer Attachment 9); 

 

• One (1) public domain/landscape plans numbered DA 01, prepared by ASPECT Sydney 

and dated February 2008 and Landscape Statement dated 20 February 2008 (refer 

Attachment 10); 

 

• Heritage Assessment and Heritage Impact Statement prepared by Tropman & Tropman 

Architects Pty Ltd, referenced 0736:HA & HIS, dated February 2008 (refer Attachment 
11) 

 

• Geotechnical Assessment prepared by Douglas Partners, referenced 45192-01 and 

dated February 2008 (refer Attachment 12) 

 

• Site and Remediation Assessment prepared by Douglas Partners, referenced 45306 and 

dated December 2007 (refer Attachment 13) 

 

• Transport and Parking Assessment Report prepared by Colston Budd Hunt & Kafes Pty 

Ltd referenced 6343/2 and dated February 2008 (refer Attachment 14); 

• Public Art Strategy prepared by Mirvac Projects Pty Ltd and dated February 2008 (refer 

Attachment 15); 
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• Energy Efficiency (ESD) Report prepared by Arup Pty Ltd, referenced 86427/00, dated 

February 2008 (refer Attachment 16) 

 

• Environmental Management Plan prepared by Mirvac Projects Pty Ltd, referenced Issue 

B and dated 12 December 2007 incorporating Demolition Management Plan and 

Construction Management Plan (refer Attachment 17); 

 

• Place Management Plan and Security Plan (CPTED Assessment) prepared by Mirvac 

Projects Pty Ltd and dated February 2008 (refer Attachment 18); 

 

• Waste Management Plan prepared by J D MacDonald Waste Management Consultants 

and dated February 2008 (refer Attachment 19) 

 

• Existing and Proposed Services Plan prepared DA-002 A, prepared by Lippmann 

Associates in association with RSH + P, and Mirvac Design and dated 29 February 2008 

(refer Attachment 20) 

 

• Concept Stormwater Plan prepared by Arup Pty Ltd, referenced CSK001 and dated 20 

February 2008 (refer Attachment 21) 

 

• Building Services & Energy Efficiency Report prepared by Arup Pty Ltd, referenced 

86427 and dated November 2007 (refer Attachment 22); 

 

•   Building Code of Australia (“BCA”) Report prepared by Philip Chun and Associates 

referenced 07328 and dated 26 February 2008, and, Fire Safety Strategy Concepts 

Report prepared by Arup Pty Ltd referenced 86427-90 and dated February 2008 (refer 

Attachment 23) 

 

• Wind Effects and Wind Tunnel Report prepared by Cermak Peterka Petersen referenced 

07 – 4151 and dated November 2007 (refer Attachment 24);  

 

• Noise Impact Assessment prepared by Renzo Tonin & Associates Pty Ltd, referenced 

TD759-01D02 and dated 20 February 2008 (refer Attachment 25) 

 
 

• Reflectivity Report prepared by Arup Pty Ltd, referenced 86427 – Issue B and dated 

February 2008 (refer Attachment 26) 
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• Accessibility Report prepared by Morris-Goding Accessibility Consulting, referenced V2 

and dated 20 February 2008 (refer Attachment 27) 

 

• Lighting Strategy Statement and Exterior Lighting Concept Plan prepared Arup Pty Ltd 

dated February 2008 (refer Attachment 28). 
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2.0 PLANNING HISTORY 

2.1 Planning History: Stage 1 DA  

A Stage 1 DA was prepared in accordance with the provisions of “Part 5 – Urban form, design 

excellence and environmental design” of SLEP 2005 and lodged with the City of Sydney Council 

on 12 October 2006. The subject application prescribed an envelope for the development of a 

commercial building on the subject land in addition to seeking a consent for the demolition of the 

existing building. The approved envelope is a detailed in Figure 1 below. 

 

 

 

 

 

 

 

 

 

 

 
F I G U R E  1  
Stage 1 DA Consent Envelope   
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The Stage 1 application proposed a commercial building envelope with a height up to 190 metres 

(RL216 metres) and FSR of 13.75:1. The proposed envelope had been designed to fit within the 

Martin Place Sun Access Plane as prescribed by the Sydney LEP 2005 controls. The existing 

building, known as the Goodsell Building, was proposed to be demolished.  

 
The Central Sydney Planning Committee, at the meeting held on 15 February 2007, resolved to 

approve the Stage 1 DA, and a copy of the subject consent and consent plans are provided in 

Attachment 1. 
 

Part (A) of the Consent prescribed the applicable conditions imposed on the consent (refer 

Attachment 1). A summary of compliance with the Stage 1 Part (A) conditions of consent are 

provided in Table 1 below. 

 

Parts (B) and (C) of the Consent identified the requirement that the Design Competition Brief be 

approved by the Director City Planning in consultation with the Central Sydney Planning 

Committee or a sub-committee of the Central Sydney Planning Committee;  

 

Part (D) of the Consent reinforced the strategic importance and unique characteristics of the 

subject development site which is located in the heart of the business core of the CBD, has three 

street frontages and forms the southern edge of the Chifley Square Special Area, and, required 

that the architects partaking in the design competition consider options that maximise the 

opportunities afforded by the approved building envelope to create a landmark building, which may 

include:  

  

 (a) making maximum use of the height available;  

  

(b) excluding the void/’reverse podium’ at the base of the tower;  

 

(c) maximising the opportunities of the site to activate the street and substantially improve 

the public domain  

 

so as to ensure that the resulting building constitutes the best possible outcome for the site having 

regard to the unique characteristics of its context.  

 

In general, with regard to the south elevation of the tower adjacent to the boundary of the Colonial 

Centre site, detailed consideration should be given to the design of the façade to ensure a high 

quality outcome. Such consideration should have regard to the use of high quality materials and 

opportunities for the activation and articulation and/or setback of the façade.  
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The winning design as assessed by the Jury, successfully met the nominated criteria, and satisfied 

the following matters; 

 

• making maximum use of the height available;  

  

• maximising the opportunities of the site to activate the street and substantially improve the 

public domain  

 

• the design of the southern façade, and in particular, the use of high quality materials and 

opportunities for the activation and articulation and/or setback of the façade.  

 

The winning entry, as with all of the design competition entries, saw the merit in the reverse – 

podium concept, and retained the void at the base of the tower, and accordingly, there has been 

no consideration necessary to the deletion of the reverse-podium void. 

 

2.2 Competitive Design Process 

The provisions of “Part 5 – Urban form, design excellence and environmental design” of SLEP 

2005 prescribe that the design of the new building in the circumstances applying to the subject 

proposal be the subject of a competitive design process prior to the preparation of any Stage 2 

DA.  

 

Accordingly, a Design Competition was conducted between March 2007 and July 2007, at which 

time the Jury, by majority decision, resolved to award the design competition to Lippmann + 

Associates (“LA”) and Rogers Stirk Harbour Partnership (“RSH + P”) scheme subject to a number 

of qualifications. 

 
JURY CONSIDERATIONS 

The provisions of Section 7 (l) of the Design Competition Brief prescribe the requirements for the 

Jury’s assessment and determination of a winning entry, and included the weighting to be given to 

each of the main Competition Brief Objectives and the Jury took into account the applicable 

Objectives and weightings in the assessment of each Entry.  

 

It is noted that the Jury had extensive technical assistance from a range of technical experts 

including summaries and presentations at various times during the running of the Competition.  

 

The provisions of Section 6 (c) - Project Budget prescribed a construction budget of $107.5 mill 

(based on a FSR of 13.75 : 1), however, it is noted that all  Competition Entries were assessed to 

be in excess of this budget, and this matter was taken into consideration. 
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WINNING DESIGN 
 
The Jury gave consideration to the five (5) entries submitted, and resolved to short – list two 

Entries for further consideration. 

 

The Jury members subsequently confirmed that the three (3) main determinants for the choice of a 

winning entry between the two short-listed Entrants were as follows; 

 

a)  the quality of the ground plane design and response to the public domain; 

 

b)  the design and amenity of the “reverse podium” space; and, 

 

c)  the design qualities and innovation in the building tower design and facades 

above the reverse podium level. 

 

The Jury further qualified the important parameters for further adjudication of the design as 

follows: 

 

a)  an acknowledgement that the success of the reverse-podium space will in great 

part be determined by the quality of public art installations and that this consideration 

should be an integrated process driven by the architectural design team for the 

building; 

 

b)  further design resolution of the northern façade with a particular consideration of 

the competing demands for solar efficiency, façade appearance and internal amenity 

and views; 

 

c)  some design development of the eastern and western façade may be required along  

the principles setout in (b) above; 

 

d) The ultimate mix of the proposed 3 level villages throughout the building would be 

subject to further input / advice from leasing and marketing experts to determine the 

most appropriate mix. This may result in a combination of successive full floor plates 

interspersed with two level and three level villages with voids and open interconnecting 

stairs. 

 

In respect of the decision to award the competition to the LA + RSHP entry, the Jury had due 

consideration to the requirements of the Design Competition Brief and the requirements of the 

Conditions of Consent to the Stage 1 DA approval, in addition to those matters detailed above. 
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In particular, the Jury were satisfied that the winning LA + RSHP scheme had considered and 

addressed conditions: 

 

 2(b) and 5(b) of the Stage 1 DA, which dealt with the allowable setback along Hunter 

            Street; and 

 

 2(c) and 2(d) of the Stage 1 DA, which dealt with the alignment of the building along 

            Elizabeth and Phillip Street so as to maintain the existing view lines to Chifley Square. 

 

ADDITIONAL FLOOR SPACE AREA PURSUANT TO CLAUSE 10 – SLEP 2005 

 

The Jury were acutely aware of the importance of considering the two (2) short-listed Entries in the 

context of the need to recommend that the additional 10% of FSA available pursuant to “Clause 10 

(1) (a) - Waiver of certain development standards” of SLEP 2005, and that there was a 

requirement to understand the provisions that applied under Clause 10. 

 

In terms of Clause 10, the Jury noted that the relevant objectives of the waiver clause incorporated 

a consideration of the following provisions of SLEP 2005; 

 

 Clause 53 - Objectives for floor space ratio controls; 

 

 Clause 67 – Heritage Objectives; 

 

 Clause 74 - Development within the vicinity of a heritage item; 

 

 Part 7 - Clauses 77 and 78 relating to Special Areas; and, 

 

 The Special Area Character Statement for Chifley Square (Special Area No. 14). 

 

In respect of the 10%, the Jury identified on a number of occasions those aspects of the Entries 

that would be worthy of an award of 10% and these were as follows; 

 

1)   functional high amenity ground plane; 

 

2)   high degree of accessibility and usability for the public at the ground plane in the ratio of 

approximately 33% “private” and 66% “public”; 
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3)   maximise opportunities for ESD with the achievement of a minimum 5 stars Greenstar 

and a possible 6 star Greenstar rating and a minimum 5 Star (+) ABGR rating (which 

exceeds the requirement for the Competition Brief). 

 

It is relevant to note that the area of the ground plane set aside for public use and access is 70%, 

and therefore greater than the 66% recommended by the Jury. 

 

On assessment of the above design aspects, the Jury considered that the winning LA + RSHP 

Entry was worthy of receiving the additional 10% of FSA available.  

 

Further, the Jury made the interesting observation that the Applicant should be given the best 

chance and opportunity to achieve the 10% additional FSA in this case as there were strong public 

interest/efficiency issues arising from the maximization of employment, the generation of floor 

space with good access to public transport and a design which achieves high energy efficiencies 

compared to older, less appropriately located commercial floor space which did not contribute to 

an improved metropolitan environment.  

 
OTHER JURY RECOMMENDATIONS 
 
Importantly, in addition to a final determination of a competition winner, the Jury made two further 

observations/recommendations as follows; 

 

1) That the Council give consideration to widening the Elizabeth Street footpath on the 

alignment of the eastern kerbline along the area south of Hunter Street for form an 

extended footpath “blister” which would contribute to the overall area available to the 

public domain west of the subject development site; and, 

 

2) That the Council give serious consideration to relocating or modifying the existing 

Chifley Square café on Hunter Street as it is assessed to have a negative impact on the 

existing public domain and will be detrimental to the creation of the cohesive and linked 

urban space between the existing Chifley Square and the new public realm contemplated 

by the winning Competition Entry. 

 

The Elizabeth Street footpath kerb alignment in question is situated to the west of the site (refer 

Photo 1 below) and to the south of the Hunter Street intersection. Further discussions relating to 

provision of a kerb protuberance will need to consider the relevant benefits to the public domain 

and the traffic and parking efficiencies of the subject intersection. 
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The existing Chifley Square café structure and wall to the northern alignment of Hunter Street 

does create an unfortunate truncation of the spatial character of the site and the Square (refer 

Photo 2 below), and there are obvious benefits and opportunities for the public domain if the 

subject structure could be moved. 

 

 

P H O T O  1  

Elizabeth Street footpath  south of Hunter Street 
 

 

P H O T O  2  

Relationship between the Site and the Chifley Sq Café across Hunter Street   
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Ultimately, the Jury recognised that these are matters for the City of Sydney Council as both the 

Elizabeth Street Road reserve and Chifley Square are under the care, control and management of 

the Council and any future arrangements will be the subject of a separate Voluntary Planning 

Agreement. 

 

2.3 Planning History: Stage 2 DA  

The proposed Stage 2 DA has been the subject of a number of Pre – DA meetings held with 

Council Officers conducted on 21 September 2007, 8 October 2007 and 26 November 2007. 

 

At these meetings, the proposed Stage 2 scheme was generally supported, subject to a number of 

considerations and specific requests for information, and all relevant matters have been addressed 

in this DA. 

 

Subsequently, on 17 December 2007 and 27 February 2008, the original Design Competition Jury 

met and gave consideration to the Stage 2 design and resolved to endorse the Stage 2 

Application.  

 

A summary of the considerations at that meeting are contained in the Jury Endorsement Meeting 

Minutes contained in Attachment 2. 
 
 

2.4 Compliance with the Stage 1 DA Consent 

 
The Central Sydney Planning Committee, at the meeting held on 15 February 2007, resolved to 

approve the Stage 1 DA for 8 Chifley Square, Sydney by unanimous vote subject to various 

conditions of consent. 

Part (A) of the Consent prescribed the applicable conditions imposed on the consent (refer 

Attachment 1), and prescribed the sixteen (16) conditions of approval to be addressed as a 

requirement of preparing and submitting a Stage 2 DA. 

 

A summary of the compliance with the Stage 1 DA conditions of consent are provided in Table 1 
below. 
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TABLE 1:  Conditions & Compliance with Stage 1 DA Consent 

 
Part (A) Conditions 

 
Compliance 

 
Comment 
 

 
- CONDITION (1) 

(1) APPROVED DEVELOPMENT 
 
Stage 1 development consent is granted 
only for: 
 
(a) The building envelope, but no building 
works; 
 
(b) The general arrangement of uses 
within the development being; 
 

(i) basement level car parking and 
servicing accessed via Elizabeth 
Street; 
 
(ii) office tower foyer and publicly 
accessible open space with a 
minimum height of 15 metres to the 
underside of the tower; 
 
(iii) office tower with service core and 
plant located along the south 
boundary; and 
 
(iv) ground level retail use. 

 

 

 

 

 

Yes 

 
 
 
 
 
 
 
The Stage 2 DA is consistent 
with the Stage 1 DA as detailed 
in Part (1) of the consent. 
 
Refer Stage 2 DA plans 
(Attachment 4) 
 
 

- CONDITION (2) 

(2) DESIGN MODIFICATIONS  

The building envelope must be modified as 
follows:  

(a) The tower building envelope shall be 
reduced in height so as to fully comply with 
the Martin Place sun access plane;  

(b) The tower building envelope shall be 
set back from the northern boundary of the 
site to the alignment of the existing 
Goodsell building so as to maintain the 
existing street alignment along the south 
side of Hunter Street and to maximise 
daylight and sun light access into the 
publicly accessible open space at the base 
of the building;  

 

 

 
 

 

 

 

 

 

 

Yes 

 

Yes 

 

 

 

 

 

 
 
 
The Stage 2 DA building is 
within the Stage 1 DA approved 
envelope and below the Martin 
Place Sun Access Plane. 
 

The northern (Hunter Street) 
elevation has been extended 
beyond the existing building 
alignment pursuant to the 
consideration and decision of 
the Design Competition Jury 
(refer Condition 5 (b) below 
and as further discussed with 
Council’s Planning Officers at 
Pre Stage 2 DA meetings. 
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(c) The building alignment at lower levels 
on Elizabeth and Phillip Streets shall 
maintain the predominant street alignment 
of the existing Goodsell Building and the 
adjoining Colonial Centre; and  

(d) The basement and ground level retail 
spaces shall be designed to retain views 
northwards to Chifley Square and provide 
active street frontages.  
 

 

Yes 

 

 

Yes 

 
 
Refer Stage 2 DA plans 
(Attachment 4) 
 
 
 
 
 
Refer Stage 2 DA plans 
(Attachment 4) 
 

- CONDITION (3) 

(3) STAGE 2 DEVELOPMENT 
APPLICATION/COMPETITIVE DESIGN 
PROCESS  

(a) The detailed design of the whole 
development shall be the subject of a 
Stage 2 development application;  

(b) The detailed design of the whole 
development shall be the subject of a 
competitive design process in accordance 
with the provisions of Chapter One Part 5 
of the Sydney Local Environmental Plan 
2005 and Section 12 of the Central Sydney 
Development Control Plan 1996; and  

(c) The competitive design process must 
be held prior to the lodgment of the Stage 2 
development application for the 
development.  
 

 

 

 

Yes 

 

 

 

 

 

 

 
 
 
 
 
 
A Design Competition has been 
undertaken and endorsed. 

- CONDITION (4) 

(4) DESIGN EXCELLENCE  

The detailed design of the whole 
development shall exhibit design 
excellence in accordance with the 
provisions of Chapter One Part 5 of the 
Sydney Local Environmental Plan 2005. 
 

 

 

 

 

Yes 

 

 

 
A Design Competition has been 
undertaken and endorsed. 

- CONDITION (5) 

(5) STAGE 2 - BUILDING  

(a) The Stage 2 design for the whole 
development shall be wholly contained 
within the approved building envelope 
except as may be allowed by this consent.  

 

 

 

 

Yes 

 

 

 

 
 
The Stage 2 DA building is 
within the Stage 1 DA approved 
envelope and below the Martin 
Place Sun Access Plane. 
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(b) The consent authority may consider a 
Stage 2 design resulting from a competitive 
process that exhibits design excellence 
which may result in limited minor 
projections beyond the approved envelope. 
Any projection beyond the alignment of the 
existing north facing elevation of the 
Goodsell building will only be considered 
subject to the proposed development 
clearly satisfying the intent of the approved 
set back being to maintain an appropriate 
alignment with the existing buildings along 
south side of Hunter Street and to 
maximise daylight and sun light access into 
the publicly accessible open space at the 
base of the building. 
 
Design Competition Brief 
6. COMPETITION OBJECTIVES 
(b) Design Objectives 
iii. Setback Along Hunter Street 

 In cognisance of the above two noted 
conditions it is noted that design 
submissions may achieve a setback from 
the Hunter Street boundary which is less 
than what presently exists, on the proviso 
that 
such design meets the objectives of: 

 
 Maintaining an appropriate alignment 

with neighbouring buildings along 
southern side of Hunter Street; and 

 
 Maximise daylight and sun light access 

into publicly accessible open space at 
the base of the new building. 

 

 

 

Yes  

 

 

 

 

 

 

 

 

 

Yes 

 
 
 
 
The northern (Hunter Street) 
elevation has been extended 
beyond the existing building 
alignment pursuant to the 
consideration of the Design 
Competition Jury considerations 
of the Winning Scheme, and has 
met the “Design Competition 
Brief”. 
 

 
 
 
 
 
 
 
 
 

Refer to assessment in  
NOTE A below. 

 

- CONDITION (6) 

(6) FLOOR SPACE RATIO - CENTRAL 
SYDNEY  

The following applies to Floor Space Ratio: 

(a) The maximum Floor Space Ratio (FSR) 
for the whole of the development site must 
not exceed 12.5:1 calculated in accordance 
with the Sydney Local Environmental Plan 
2005. For the purpose of the calculation of 
this FSR, the maximum Floor Space Area 
of the development is to be 19,762.5sqm.  

(b) The floor space in excess of a FSR of 
8:1 shall be subject to a requirement to 
purchase heritage floor space (HFS) in 
accordance with the requirements of 
Clause 62 of the Sydney Local 
Environmental Plan 2005.  

 

 

 

 

Yes 

 

 

 

 

 

The Stage 2 DA is seeking the 
additional 10% permissible 
pursuant to Clause 10 (1) (a) – 
“Waiver of certain development 
standards” of SLEP 2005 – refer 
to Section 5.2 below. 
 
 
Noted 
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(c) The amount of HFS to be purchased 
may be reduced in accordance with Clause 
62 of the Sydney Local Environmental Plan 
2005 if the consent authority is satisfied 
that the resulting Stage 2 development 
exhibits design excellence and is the result 
of a design competition. 
 

 
Noted 
 
 

- CONDITION (7) 

(7) ECOLOGICALLY SUSTAINABLE 
DEVELOPMENT  

The detailed Stage 2 design for the whole 
development shall incorporate ESD 
initiatives consistent with attaining an 
Australian Building Greenhouse Rating 
(ABGR) of 5 stars and 5 star Green Star 
rating.  

(a) Notwithstanding the above minimum 
criteria the Stage 2 development should 
strive to achieve the highest possible ESD 
targets consistent with current best 
practice.  

(b) The Stage 2 DA shall be subject of a 
sustainability report that demonstrates 
compliance with the above.  
 

 

 

 

 

 

 

 

 

Yes  

 

 

Yes 

 
 
 
 
 
 
 
 
 
 
 
Refer ESD Report (Attachment 
16) 
 
 
 
 
 
Refer ESD Report (Attachment 
16) 

- CONDITION (8) 

(8) WIND  

(a) The Stage 2 DA scheme shall be 
subject to wind tunnel testing to ascertain 
the impacts of the development on the 
ground level wind environment and the 
wind conditions within the proposed 
podium void. Sole reliance on street tree 
planting to ameliorate adverse wind effects 
is not appropriate.  

(b) The design of the building shall be such 
that it satisfies the wind criteria contained in 
Section 4.2 of the Central Sydney 
Development Control Plan 1996.  

(c) A wind report shall be submitted with 
the Stage 2 DA demonstrating compliance 
with the above. 
 
 
 
 
 

 

 

 

Yes 

 

 

Yes 

 

 

Yes 
 

 
 
 
 
 
 
Refer Wind Effects Report and 
Wind Tunnel Test Results 
(Attachment 24) 
 
 
 
 
Refer Wind Effects Report and 
Wind Tunnel Test Results 
(Attachment 24) 
 
 
 
Refer Wind Effects Report and 
Wind Tunnel Test Results 
(Attachment 24) 
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- CONDITION (9) 

(9) TRAFFIC AND ACCESS 
REQUIREMENTS  

(a) A maximum of 32 off-street car parking 
spaces and 6 service and delivery spaces 
are to be provided. The design, layout, 
signage, line marking, lighting and physical 
controls of all off-street parking facilities 
must comply with the minimum 
requirements of Australian Standard 
AS/NZS 2890.1 - 2004 Parking facilities 
Part 1: Off-street car parking and Council’s 
Development Control Plan.  

(b) Accessible parking for people with 
mobility impairment shall be provided and 
designed in accordance with Australian 
Standard AS/NZS 2890.1 - 2004 Parking 
facilities Part 1: Off-street car parking and 
the City of Sydney Access Development 
Control Plan 2004.  

(c) Where a car park is serviced by lifts, 
accessible spaces for people with mobility 
impairment are to be located to be 
proximate to such lifts. Where a car park is 
not serviced by lifts, accessible spaces for 
people with mobility impairment are to be 
located at ground level, or accessible to 
ground level by a continually accessible 
path of travel, preferably under cover.  

(d) The on-site car parking spaces, 
exclusive of service car spaces, are not to 
be used by those other than an occupant or 
tenant of the subject building.  

(e) Service, delivery, courier spaces and 
loading docks must be located close to the 
service entrance and away from other 
parking areas.  

(f) Precise design details of the layout of 
the car parking areas shall be submitted for 
approval as part of the Stage 2 
development application. These details 
shall include:  

(i) Adequate space to allow manoeuvring 
and turning of the different sized service 
vehicles; (ii) Provision of parking facilities 
for motorcycles and bicycles; and  

(iii) Provision of a cyclists changing room 
which is to be located close to bicycle 

 

 

 

 

Yes 

 

 

 

Yes 

 

 

Yes 

 

 

 

 

Yes 

 

 

Yes 

 

Yes 

 

 

 

 

 
 
 
 
 
 
 
 
Refer Transport and Parking 
Report (Attachment 14) 
 
 
 
 
 
 
 
Refer Transport and Parking 
Report (Attachment 14) 
 
 
 
 
 
Refer Transport and Parking 
Report (Attachment 14) 
 
 
 
 
 
 
 
 
 
Refer Transport and Parking 
Report (Attachment 14) 
 
 
 
 
Refer Transport and Parking 
Report (Attachment 14) 
 
 
 
Refer Transport and Parking 
Report (Attachment 14) 
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parking and is to include showers with 
clothes change area and personal 
lockers;  

(iv) Appropriate sign(s) must be provided 
and maintained within the site at the 
point(s) of vehicular egress, compelling 
drivers to stop before proceeding onto the 
public way.  

 
 
 
- CONDITION (10) 

 
(10) SECTION 61 CONTRIBUTIONS 
PAYABLE  
 
The whole development shall be the 
subject of a cash contribution comprising 
1% of the total cost of the development. 
The contribution is payable to the City of 
Sydney pursuant to section 61 of the City 
of Sydney Act 1988 and the Central 
Sydney Contribution (Amendment) Plan 
2002.  
 

 

 

 

 

Yes 

 
 
 
 
 
 
 
 
 
Noted 

- CONDITION (11) 

(11) SIGNAGE STRATEGY  
  
A detailed signage strategy for the 
development shall be submitted with the 
Stage 2 DA. The signage strategy must 
include information and scale drawings of 
the location, type, construction, materials 
and total number of signs proposed for the 
building.  
 

 

 

 

 

No 

 
 
It is considered that the 
proposed Stage 2 design 
provides appropriate 
opportunities for signage at both 
ground level and at roof level (in 
respect of potential naming 
rights for the building), and, 
these can be detailed under a 
separate DA. 

- CONDITION (12) 

(12) PUBLIC ART  

The Stage 2 DA shall incorporate:  

(a) Detailed concepts for the provision of 
high quality art work within the 
development in publicly accessible 
locations eg. near main entrances, lobbies 
and street frontages, in accordance with 
the Central Sydney DCP 1996 and the 
Public Art Policy; and  

(b) Detailed concepts for the design and 
treatment of the construction hoardings to 
be used to incorporate artworks so as to 
make a positive contribution to the public 

 
 

 

 

 
 

 

 

 

 

Yes 

 

 

Yes 

 
 
 
 
 
 
 
Refer Public Art Strategy 
(Attachment 14) and Section 
5.6 below. 
 
 
 
 
Refer Public Art Strategy 
(Attachment 14) and Section 
5.6 below. 
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parking and is to include showers with 
clothes change area and personal 
lockers;  

(iv) Appropriate sign(s) must be provided 
and maintained within the site at the 
point(s) of vehicular egress, compelling 
drivers to stop before proceeding onto the 
public way.  

 
 
 
- CONDITION (10) 

 
(10) SECTION 61 CONTRIBUTIONS 
PAYABLE  
 
The whole development shall be the 
subject of a cash contribution comprising 
1% of the total cost of the development. 
The contribution is payable to the City of 
Sydney pursuant to section 61 of the City 
of Sydney Act 1988 and the Central 
Sydney Contribution (Amendment) Plan 
2002.  
 

 

 

 

 

Yes 

 
 
 
 
 
 
 
 
 
Noted 

- CONDITION (11) 

(11) SIGNAGE STRATEGY  
  
A detailed signage strategy for the 
development shall be submitted with the 
Stage 2 DA. The signage strategy must 
include information and scale drawings of 
the location, type, construction, materials 
and total number of signs proposed for the 
building.  
 

 

 

 

 

No 

 
 
It is considered that the 
proposed Stage 2 design 
provides appropriate 
opportunities for signage at both 
ground level and at roof level (in 
respect of potential naming 
rights for the building), and, 
these can be detailed under a 
separate DA. 

- CONDITION (12) 

(12) PUBLIC ART  

The Stage 2 DA shall incorporate:  

(a) Detailed concepts for the provision of 
high quality art work within the 
development in publicly accessible 
locations eg. near main entrances, lobbies 
and street frontages, in accordance with 
the Central Sydney DCP 1996 and the 
Public Art Policy; and  

(b) Detailed concepts for the design and 
treatment of the construction hoardings to 
be used to incorporate artworks so as to 
make a positive contribution to the public 

 
 

 

 

 
 

 

 

 

 

Yes 

 

 

Yes 

 
 
 
 
 
 
 
Refer Public Art Strategy 
(Attachment 14) and Section 
5.6 below. 
 
 
 
 
Refer Public Art Strategy 
(Attachment 14) and Section 
5.6 below. 
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domain during construction shall be 
provided.  

The public art concepts shall be prepared 
by a person with expertise in public art. 
With regard to the construction hoardings 
the concepts shall incorporate the provision 
of existing recognised art works and/or the 
provision of specifically commissioned 
artworks and shall not just consist of the 
provision of commercial retail images.  

Funding of the public art shall be in addition 
to Section 61 contributions and public 
domain upgrades.  
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
Noted 
 

- CONDITION (13) 

(13) PUBLIC DOMAIN PLAN  

A. detailed Public Domain Concept Plan for 
the improvement of the public domain 
adjoining the site and publicly accessible 
areas within the site shall be submitted with 
the Stage 2 Development Application. The 
plan shall detail the relationship of the 
proposed podium void to the surrounding 
streetscape, with sufficient information on 
access, materials, levels, finishes, lighting, 
landscaping and the like to illustrate the 
design and operation of all publicly 
accessible areas and surrounding 
footpaths, and their consistency with City 
policies and standards. Such details shall 
be prepared in accordance with the City if 
Sydney’s Public Domain Manual.  

The improvement of the public domain 
shall be in addition to Section 61 
contributions. 
 

 

 

 

 

 

Yes 

 
 
 
 
 
 
 
 
 
Refer Public Domain 
Plan/Landscape Plan and 
Statement (Attachment 10) 
 
 
 
 
 
 
 
 
Noted 

- CONDITION (14) 

(14) STREET TREES  
 
Any Stage 2 Development Application must 
be accompanied by a construction method 
statement including a methodology 
prepared by a qualified arborist for the 
protection and retention of existing street 
trees. Alternatively, the public domain plan 
may propose removal/replacement of street 
trees as part of a detailed landscape 
proposal for the site.  

 

 

 

 

Yes 

 
 
 
Refer Demolition Management 
Plan (DMP) and Construction 
Management Plan (CMP) in the 
Environmental Management 
Plan (Attachment 17), and, 
refer to Public Domain 
Plan/Landscape Plan and 
Statement (Attachment 10) for 
street tree planting. . 
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- CONDITION (15) 

(15) CONSTRUCTION MANAGEMENT  
 
The Stage 2 Development Application for 
the whole development shall be supported 
by a detailed construction management 
plan for the development. 
 

 

 

 

Yes 

 
 
Refer Demolition Management 
Plan (DMP) and Construction 
Management Plan (CMP) in the 
Environmental Management 
Plan (Attachment 17) 
 

- CONDITION (16) 

(16) NO DEMOLITION PRIOR  
TO STAGE 2 APPROVAL  
 
Demolition or excavation must not 
commence until a Construction Certificate - 
after Stage 2 approval - has been issued 
for construction of a substantive building.  
 

 

 

 

Yes 

 
 
 
 
 
 
Noted 

 

NOTE A: Hunter Street Setback 

Condition (5) of the Stage 1 DA Consent states, in part, the following;  

“(a) The Stage 2 design for the whole development shall be wholly contained within 

the  approved building envelope except as may be allowed by this consent.  

   (b) The consent authority may consider a Stage 2 design resulting from a competitive 

process that exhibits design excellence which may result in limited minor 

projections beyond the approved envelope. Any projection beyond the alignment 

of the existing north facing elevation of the Goodsell building will only be 

considered subject to the proposed development clearly satisfying the intent of 

the approved set back being to maintain an appropriate alignment with the 
existing buildings along south side of Hunter Street and to maximise 

daylight and sun light access into the publicly accessible open space at the 
base of the building.” 

 
Accordingly, the two key matters relate to maintaining an appropriate streetscape relationship in 

Hunter Street and maximizing sunlight/daylight access to the “reverse – podium” space. 

 

It is worth reiterating that the Jury, in its deliberations, took into consideration this requirement of 

the Stage 1 DA consent and concluded that the winning entry had successfully met these two 

conditions (2(b) and 5(b)) of the approval. 

 
The context of the prevailing setbacks is detailed in Figure 2 below and in Photos 3, 4, 5 and 6 
below. 
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F I G U R E  2  

Exisitng Hunter Street building alignments between No. 55 and No. 126 Phillip Street 
 
 
 
 

 

P H O T O  3  

Existing building alignment and Hunter Street boundary – looking west   
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P H O T O  4  

Deutsche Bank Place Hunter Street alignment – looking west   

 

 

P H O T O  5  

Hunter Street building alignments – looking east (note curved street alignment) 
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P H O T O  6  

Hunter Street building alignments – looking east (note curved street alignment) 
 

 

The proposed Hunter Street setback is detailed in Figures 3, 4 and 5 below, and depict the 

relationship of the glazed building line to the Hunter Street property boundary, and the location of 

the projecting sunshades beyond. 

 

 

F I G U R E  3  

Hunter Street setback of proposal   
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At all locations along the northern street alignment the new building façade is within the site 

boundary, and due to the irregular boundary , this northern façade setback is greater at the 

western end than the eastern end (refer Figures 4 and 5).  

 

 

F I G U R E  4   

Hunter Street setback detail at Elizabeth Street   
 

 
 

 

F I G U R E  5  

Hunter Street setback detail at Phillip Street   
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Accordingly, as can be seen from the location of the glazing line and the sunshading above, the 

western portion of the glazing line is setback behind the average setback line established by No. 

55 Hunter Street and No. 126 Phillip Street(the orange dotted line), while the eastern portion is 

slightly forward of the average setback (the orange dotted line). 

 

It is not considered that the sunshading devices in themselves create a strong visual alignment, 

such as that of a facade, and it is only the small encroachment of the glazing line beyond the 

average setback line (orange line) at the eastern end of the northern façade that requires 

consideration. 

 

There are a number of features of the local streetscape and urban context that require 

consideration. In particular, the “kink” in the alignment of Hunter Street at Bligh Street and the 

significant fall in level from the subject site towards the west means the southern wall of the street 

is highly visible in street-long views (refer Photos 5 and 6).  

 

In particular, due to the curve and fall in the road alignment it is difficult to read the proposed 

facade in line with other facades, and their relationship to ground level, and, it is more a siting of 

the whole elevation within the curved streetscape that is seen from the west.  

 

Further, due to the curved street alignment, the new façade will always appear to be at or new the 

alignment of Deutsche bank Place, and not forward of the main building alignment as seen from 

the west. 

 

This Hunter Street street-wall is clearly defined by strong upright street-aligned buildings of more 

than 80m height. Furthermore, the Hunter St facade of the Deutsche Bank is 160m tall at roof level 

and continues with a spire structure up to 240m.  

 

There are no podia along any portion of the Hunter Street street wall.  

 

It is assessed that, having regard to the character of existing built form in Hunter Street, and 

considering the east/west alignment of Hunter Street, that a building form that sits at and slightly 

over the average building alignment of the two most adjacent buildings is appropriate and meets 

the intent of minimising negative effects relating to daylight access (refer Shadow Diagrams – 

Attachment 6) and wind effects (refer Wind Effects and Wind Tunnel Report – Attachment 24).  

 

In terms of sunlight access, the proposed setback alignment to Hunter Street bears a relationship 

to the height of the “reverse – podium”, which achieves a height to the soffit of 18.75 metres to 

22.03 metres.  
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The ground level of the subject site benefits from this relationship, and in terms of sunlight and 

daylight access to the “reverse – podium”, the Shadow Diagrams (refer Attachment 6) verify that 

the Plaza area will be useable year round. The shadow diagrams in particular demonstarte a 

considerable depth of penetraation of sunlight in mid – winter between 12.00noon and 2.00PM, to 

the extent that between 65% to 80% of the upper an dlower plaza area are in full sunlight between 

12.00noon and 2.00pm mid – winter. In August, notwithstanduing that the increased altitude of the 

sun is higher, between 50% and 60% of the area being predominantly the Lower Plaza is in full 

sunlight between 12.00noon and 2.00pm. 
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3.0 THE SITE AND CONTEXT 

3.1 Local and Regional Context  

The subject site is located on the eastern portion of the City Centre, north of Martin Place in the 

principal commercial, business, legal area of the CBD, and is situated amongst a mix of principally 

commercial offices and retail uses (refer Figures 6 and 7).   

 

A key feature of this locality is the visual and spatial qualities of Chifley Square which is located 

opposite the subject site and is bounded by Hunter Street, Phillip Street and the podium of Chifley 

Tower (No 2 Chifley Square). 

 
Another key built form element in this precinct is the recently completed Deutsche Bank tower, 

located at the corner of Phillip Street and Hunter Street, and known as 126 Phillip Street. This new 

development comprises 34 levels of commercial office space above a 15 metre high atrium void at 

street level. A prominent feature of this building is the roofscape, which is characterised by a 60 

metre high space frame architectural roof feature. 

 

 

 

 

F I G U R E  6  
Context Map   
 
 
 

 

Location of the Site 
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The site is located in the heart of the CBD and as such has a wide choice of public transport 

services. The main public transport services available within close proximity to the site include Rail 

Access in Martin Place, Bus Access along Elizabeth Street, Ferry Services at Circular Quay and 

frequent convenient taxi services.   

 
 
 

 

F I G U R E  7  
Context Aerial Photo   
 

 

3.2 The Site  

The subject land is formally identified as being Lot 10 in Deposited Plan No.752057, being No.8-12 

Chifley Square.  The site accommodates a 21 level commercial building known as the “Goodsell” 

Building.   

 

The “Goodsell” Building comprises a 21 level commercial reinforced concrete and steel building 

with a curtain wall of concrete panels with generally small window penetrations and was 

constructed in 1970.  

 

The ground floor features a deep colonnade constructed from off form concrete which presents a 

rather brutal appearance and character to the adjacent public domain. The colonnade space is 

observed to be deeply shadowed and uninviting. 

 

 

Location of the Site 
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The site features a frontage of approximately 38.534m to Hunter Street (north), 37.563m to Phillip 

Street (east) and 37.545m to Elizabeth Street (west) with a total site area of 1,581sqm (refer 

Attachment 3 – Survey Plans). 

 

The site is situated at the southern alignment of Chifley Square with a main street frontage to 

Hunter Street. The subject site occupies a prominent location having side boundary alignments to 

both Phillip Street to the east and Elizabeth Street to the west. 

 

The site has a high profile position as it has three frontages to the principal streets within the City 

Centre and is part of the Chifley Square Precinct providing useable public domain within a prime 

commercial precinct (refer Figure 8). 

 

The aerial photo at Figure 9 illustrates the sites relationship to Chifley Square and proximity to 

Martin Place which emphasises the sites strategic importance within the City Centre. 

 

 

 

 

 
F I G U R E  8  
Site Plan   
 

 

 

 

 

 

Subject Site 
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F I G U R E  9  
Site Aerial Photo   
 

 

 

3.3 Surrounding Development  

Buildings adjacent to the subject site are mostly mixed use and typically comprise 

commercial/retail activity on the ground floor commercial to the upper floors. 

 

3.3.1   To the north  

Directly opposite the site, being to the north is the open space area known as Chifley 

Square.  Also north of the site are the multi-level retail/commercial buildings known as No. 

2 Chifley Place, the former Qantas Building and “The Sofitel Wentworth” Hotel.   

 

The podium to No. 2 Chifley Square is 33 metres high and the tower is 201 metres.  

 

The maximum height of the Sofitel Building is 65 metres and the former Qantas Building 

features a maximum height of approximately 61 metres and importantly, the parapet line 

of the former Qantas Building is situated at 51 metres.  

 

 

 

Subject Site 
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3.3.2   To the south 

To the south of the site is the Colonial Centre at Nos. 109 - 135 Phillip Street. The Colonial 

Centre building comprises a 35 storey glass and concrete commercial office tower situated 

above a 5 storey podium.  

 

The podium is 23 metres in height and the tower is 145 metres in height. It is also 

apparent that the subject site features a significant setback to the tower element of the 

Colonial Centre due to the width of the Colonial Centre podium abutting the southern 

(rear) boundary of the site (refer Figure 9).  

 

This arrangement result in the office tower having a 20 metres setback to the southern 

boundary of the subject site The setback area on top of the Colonial Centre podium 

features a garden with sculptural elements, and a small outdoor passive recreation space 

for the use of the buildings occupants (refer Photo 16 below).  

 

3.3.3   To the west  

To the west, on the opposite site of Elizabeth Street, is located a 21 storey glass and 

concrete commercial building which is generally constructed to the boundary alignments, 

and is known as No. 55 Hunter Street. No. 55 Hunter Street is between 68 and 83 metres 

in height. 

 

Further west, beyond No. 55, the street alignment of Hunter Street curves in alignment 

and falls significantly to the west towards the intersection with Bligh Street and beyond. 

 

3.3.4   To the east  

To the east, on the opposite alignment of Phillip Street, is located the recently completed 

Deutsche Bank Place tower, known as 126 Phillip Street. The Deutsche Bank Place 

building comprises 34 levels of commercial office space above a 15 metre high atrium void 

at Hunter Street level.  

 

The street wall height of the Deutsche Place building is 156 metres, and a prominent 

feature of this building is the roofscape, which is characterised by a 60 metre high space 

frame architectural roof feature. 

 

The set of eight (8) photos below detail the context and features of the site and locality as 

described above. 
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P H O T O  7  
View from northern end of Phillip Street looking south across Chifley Square to the subject building  
 

 

 

 

P H O T O  8  
Distant view from northern end of Phillip Street looking south to the subject building  
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P H O T O  9  
View north along Elizabeth Street   
 

 

 

 
P H O T O  1 0  
The view north along Phillip Street towards Chifley Square    
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P H O T O  1 1  
Looking east up Hunter Street with the Deutsche Bank building in the background   

 

 

 
P H O T O  1 2  
Looking north along Elizabeth Street toward the heritage-listed former Qantas Building  
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P H O T O  1 3  
Looking towards Chifley Square from Elizabeth & Hunter Streets 
 
 
 
 

 
 
P H O T O  1 4  
Looking north along Phillip Street towards Chifley Square 
 
 
 
 
 



 
 
 
 

Stage 2 DA : 8 Chifley Square, Sydney 

Statement of Environmental Effects – March 2008                                                                                    38 

4.0 DESCRIPTION OF THE DEVELOPMENT 
 

 
 

4.1 General Description 

 

The proposal seeks a consent for a 30 level commercial building which accommodates 21 levels 

of commercial floor space, and with two full basement levels and a part third level basement for 

the provision of car parking spaces and parking for delivery vehicles and loading/unloading in 

basement levels. In addition, the basement levels are designed to accommodate plant rooms, a 

new substation and bicycle parking with change room facilities.  

 

The 21 levels of commercial floor space are grouped together in a unique “commercial village” 

concept, incorporating twelve (12) “villages”, varying in height between one storey and three 

storeys. Each “village” comprises one, two or three levels and the two and three storey 

“commercial villages” are interconnected floors, which is a strong emerging trend in modern office 

design (refer Table 2 and Figure 13). 

 

The ground plane of the tower comprises a large void area of 5 levels known as the “reverse – 

podium”, and at the mid-level, a second volume comprising 3 levels is provided and is known as 

the “mid – level sky garden”. The ground plane is split into a Lower Plaza and Upper Plaza and is 

to be open space available to the public. A small retail tenancy is proposed at the Lower Plaza 

level fronting Elizabeth Street. 

 

The top-most level of the building features a roof terrace with architectural roof feature above, and 

to the south are 4 levels of plant rooms. 

 

The external appearance of the building form is in the “functional – style” and the main structural 

elements in steel and the “mega” columns in high quality prefabricated concrete give the proposal 

a very distinctive character.  

 

Further, the cantilevered fire stairs clad in metal provide a dynamic articulation to the eastern and 

western elevations. 

 

The proposed floor space area comprises a total of 21,738 sqm of commercial office and retail 

floor space and achieves a Floor Space Ratio of 13.75 : 1. A set of Floor Space Area Calculation 

plans is contained in Attachment 7. The FSA has been measured in accordance with the 

definitions contained in Clause 6 “Dictionary” of the Sydney Local Environmental Plan 2005. 

 
A summary of the proposed floor space area and floor space ratio is provided in Table 2 below.  
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Table 2: Level by Level Description and Floor Space Area (FSA) 

 
FLOOR SPACE AREA (FSA) 

3 – Level Village 

2 – Level Village 

1 – Level Village 

 
 
 

   LEVEL 
 

 
 
 
DESCRIPTION 

Open Space/Plaza Area 

LEVEL 34 Plant  
LEVEL 33 Plant  
LEVEL 32 Plant Roof  & Architectural Roof Feature  
LEVEL 31 Plant  
LEVEL 30 Plant & Roof Terrace  56 
LEVEL 29 Commercial Floor/Lifts & Services 918 
LEVEL 28 Commercial Floor/Lifts & Services 937 
LEVEL 27 Commercial Floor/Lifts & Services 1,098 
LEVEL 26 Commercial Floor/Lifts & Services 1,098 
LEVEL 25 Commercial Floor/Lifts & Services 937 
LEVEL 24 Commercial Floor/Lifts & Services 1,098 
LEVEL 23 Commercial Floor/Lifts & Services 1,098 
LEVEL 22 Commercial Floor/Lifts & Services 937 
LEVEL 21 Commercial Floor/Lifts & Services 1,098 
LEVEL 20 Commercial Floor/Lifts & Services 1,098 
LEVEL 19 Commercial Floor/Lifts & Services 937 
LEVEL 18 Commercial Floor/Lifts & Services 1,098 
LEVEL 17 Void over, Lifts & Services   
LEVEL 16 Void over, Lifts & Services  
LEVEL 15 Mid – Rise Sky Garden, Lifts & Services 30 
LEVEL 14 Commercial Floor/Lifts & Services 914 
LEVEL 13 Commercial Floor/Lifts & Services 1,095 
LEVEL 12 Commercial Floor/Lifts & Services 1,095 
LEVEL 11 Commercial Floor/Lifts & Services 914 
LEVEL 10 Commercial Floor/Lifts & Services 1,095 
LEVEL 9 Commercial Floor/Lifts & Services 1,095 
LEVEL 8 Commercial Floor/Lifts & Services 914 
LEVEL 7 Commercial Floor/Lifts & Services 914 
LEVEL 6 Commercial Floor/Lifts & Services 1,095 
LEVEL 5 Void over/Lifts & Services/  
LEVEL 4 Void over/Lifts & Services/  
LEVEL 3 Void over/Lifts & Services/  
LEVEL 2 Void over/Lifts & Services/  
LEVEL 1 Plaza /Lobby, Lifts & Services 151 

 

LEVEL B1 Access off Elizabeth Street, car parking, 
motorcycle spaces, loading/unloading 
bays and courier parking, lifts, plant and 
garbage rooms.  
Retail/Café Tenancy 

 
 
 
 

18 
LEVEL B2 Car parking, lifts, change rooms and 

showers, bicycle parking and plant. 
Substation. 

 

LEVEL B3 Black-water recycling plant and Grease 
Arrestor Room. Access stairs, 

 

 
• TOTAL FSA (sqm) 
 

 
21,738 
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The key considerations in respect of the context and assessment of the Stage 2 DA proposal are 

summarised below under relevant sub-sections, and together, these considerations inform the 

Consent Authority of the issues that have been recognised and addressed by the proposal;  
 

 Development Statistics 

 Design Philosophy 

 Heritage Considerations 

 Building Form, Character and Height 

 Materials and Finishes 

 Wind Effects and Reflectivity 

 Noise Impact Assessment 

 Transport and Parking Assessment 

 Public Domain  

 Energy Efficiency and Building Services 

 Place Management and Security 

 Waste Management 

 Building Code of Australia Assessment and Fire Safety Strategy 

 
 
4.2      Development Statistics 

             
            A numerical summary of the proposal is provided in Table 3 below.  

            
          Table 3: Development Statistics 

Component Proposal 
Site area 
 

 
1,581sqm 

 
Floor Space Area (“FSA”) 

 
21, 738sqm 
 

 
Floor Space Ratio (“FSR”) 
 

 
13.75:1 

 
Building Height  
 

 
136.3 – 139.9 metres (max) 

 
Reverse - Podium Height 
 

 above Hunter Street 
 

 above Elizabeth Street 
 

 above Phillip Street 
 

 
 
 
18.75 – 22.03 metres 
 
22.03 metres 
 
18.75 metres 

 
No. of Commercial floors 
 

 
21 floors  
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Mix of Commercial Villages 
 

 One Level 
 Two Level 
 Three Level 

 
Total No. of  Commercial Villages 
 

 
 
 
5 
5 
2 
 
12 

 
Car parking spaces 
 
Disabled parking 
 
Loading/Unloading spaces 
 
Courier Spaces 
 
Motorcycle spaces 
 
Bicycle spaces 
 

 
32 
 
1 
 
1 x Medium Truck & 1 x Small Truck 
 
4 
 
4 (equivalent to one car space) 
 
128 + 28 visitor (total = 156) 

 
 
4.3 Design Philosophy 

The winning architects have collaborated to complete the Stage 2 DA design and have 

summarised their approach and desired outcomes for this building in the “Design Report” contained 

in Attachment 5. A key to the successful design outcome is the relationship between the builtform 

and streetscape context of the subject site and in particular, the important relationship to Chifley 

Square to the north (refer Figure 10 below). 

 

 
 
F I G U R E  1 0  
Existing Site Context and adjacent Public Domain   
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The common theme running thought the Stage 1 DA application and approval, the Design 

Competition and now the Stage 2 DA, is the “reverse – podium”, which creates an important 

spatial and functional connection with Chifley Square to the north as detailed in Figure 11 below. 

 

 

F I G U R E  1 1  
“Reverse – Podium” Principle from Stage 1 DA Approval   
 

 
The soffit to the “reverse – podium” is situated at RL 46.85 metres, and is consistent with the 

Stage 1 DA consent which prescribed a nominal height to this space of between RL 43 metres and 

RL 48 metres. 

 

4.4 Heritage Considerations 

 

The proposal has been considered in detail in the Heritage Assessment/Impact Statement Report 

prepared by Tropman & Tropman (refer Attachment 11), and recognises the significance of the 

townscape, adjacent heritage items, and Chifley Square, as an area of historic significance and 

public benefit.  

 

The key summary and recommendations are extracted below. 

 
“12.0 CONCLUSION 
 
12.1 Chifley square is a relatively young architectural environment and it can be said that 
the heritage significance of the square and the surrounding buildings is still evolving. 
 
12.2 The existing Goodsell Building at 8-12 Chifley Square appears to have reached the 
end of its life cycle for its use as a building providing safe, good quality office 
accommodation and accessible. 
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12.3 The proposed re-development which includes demolition of the existing building 
provides the opportunity for design outcomes that continue to support and enhance the 
good quality urban and civic townscape which have recently been generated at Chifley 
Square. The proposal has the 
potential to be a good quality adaptive development supporting and enhancing the 
Square’s significant cultural values. 
 
12.4 The re-development will support the 1957 former Qantas House and recent good 
quality commercial architecture. The proposed tall building has a raised level entry podium 
that is level to Phillip Street, an enclosed setback lobby space facing north and a tall 
commercial tower structure reinforcing the Square’s alignment at a high level. 
 
12.5 This re-development also provides the opportunity to detail a façade that respects 
and reinforces the southern alignment, reflects light into Chifley Square and provides a 
significant community space for the people who work and occupy places in the area. 
 
12.6 The level podium and setbacks of the entrance lobby of the re-development have the 
opportunity of extending Chifley Square’s spatial context. The proposed new entry podium 
at 8-12 Chifley Square will allow overlooking of the Square and reinforce the historic and 
culturally significant streetscape. 
 
12.7 The re-development has been designed to achieve a minimum 5 star Green Star & 
ABGR rating. This rating signifies a best practice rating and is consistent with other 
aspects of the building design in relation to its international credentials and global 
significance. 
 
12.8 This is an acceptable redevelopment, provided the recommendations listed are 
undertaken. Tropman and Tropman Architects believe the design outcome would continue 
to support and enhance the good quality urban and civic townscape which have recently 
been generated at Chifley Square. The proposal has the potential to be a good quality 
adaptive development supporting and enhancing the Square’s significant cultural values.” 

 

 
4.5 Building Form, Character and Height 

 
Building Form and Character 

 
The LA & RSH + P scheme presents a traditional square floor plate design with a single skin 

glass external façade to the north beyond which is cantilevered a series of horizontal sunshades. 

Similar sunshade screens are provided to the eastern and western elevations and detailed 

design drawings are provided at DA– 100 A and DA– 101 A (refer Attachment 4).  

 

The overall appearance of the proposal is one of high quality finishes including prefabricated 

concrete “mega” columns and painted steel structural elements which present a “functional – 

style” building (refer Figure 12). The side elevations present a “skeletal” form with expressed 

steel trusses and clear glazing, and a glazed presentation to the rear elevation completes the 

creation of a light transparent appearance (refer Figure 12).  
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F I G U R E  1 2  
Structural Expression   
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The structural system accommodates a minimal column layout within each floor plate and loads 

are carried outwards to the external masonry frame which is given added stiffness by the 

buildings main core.  

 

The form of the ground plane adopts a split level fronting Elizabeth Street and a series of steps 

provide for pedestrian access from east to west. The main building lobby is at grade with the 

Phillip Street level.  

 

Commercial “Villages”, Floor Plates and Levels 
 

Typical floor plates comprise a lettable area of approximately 1,000 sqm, with an additional area of 

approximately 400 sqm as services zone along the southern alignment of each floor. 

 

Accordingly, each two – storey village comprises a maximum of 2,035sqm of FSA and each three 

storey village comprises a maximum of 2,953 sqm. The interconnectivity is provided via stairs as 

detailed in Figure 13 below. 

 

 
 
F I G U R E  1 3  
One, Two and Three Level Commercial Village Configurations in section   
 

11
22  

33  
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Each “village” floor plate is built to the external walls, and features a void cut-out in the middle to 

provide a visual connectivity (and physical connection via stairs) between each of the levels of the 

2 and 3 level villages. 

 
Height 

 
The proposal complies with the Stage 1 DA approved envelope and the “Martin Place Sun Access 

Plane”. The relevant Reduced Levels and actual height for the envelope are detailed in Table 4 

below. 

 
Table 4:  Maximum building height  
 

 
Site Boundary 

 

 
Maximum Height of 

Approved Stage 1 DA 
Envelope  

(RL in metres to A.H.D.) 
 

 
Proposed Maximum 

Height  
(RL in metres to 

A.H.D.) 
 

 
Proposed Height  

(in metres)  
 

 
Phillip Street 
 

 
173.50 – 216.80 

 
164.4  

(plant & roof feature) 
 

 
136.3 (min) 

 
Hunter Street 
 

 
214.50 – 216.80 

 
164.4 

(roof feature) 
 

 
136.3 – 139.9 

 
Elizabeth Street 
 

 
170.55 – 214.50 

 
164.4 

(plant & roof feature) 
 

 
139.9 (max) 

 
Southern (rear) 
Elevation 
 

 
170.55 – 173.50 

 
164.4 
(plant) 

 

 
136.3 – 139.9 

 

 
4.6 Materials and Finishes 

  
A summary of the proposed palette of Materials, Finishes and Colours is detailed in Attachment 8 
and are expressed in the Photomontages provided in Attachment 9. 
 

The main features of the expressed structure are off – form prefabricated concrete with a high 

quality finish, and the steel elements are to be coated with a high – performance finish in red and 

yellow (refer Figure 12 above). 

 

The glazing is a curtain wall system of high performance clear glazing, and the expressed 

sunshading devices are constructed in clear finish anodised aluminium. 
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The cantilevered fire stairs to the east and west are the other significant external feature, and are 

to be clad in perforated aluminium balustrade panels with a hight of 1500mm. 

 

4.7 Wind Effects and Reflectivity 

 

Wind Effects 
 

A Wind Effects and Wind Tunnel Report report has been prepared by Cermak Peterka Petersen 

Pty. Ltd (refer Attachment 24) and the findings of this analysis conclude as follows;  

 
“EXECUTIVE SUMMARY 
A wind-tunnel study of the 8 – 12 Chifley Square, to be located in Sydney, 
Australia, was conducted to assess pedestrian wind comfort. A plastic model of 
the project was fabricated to a 1:300 scale and centered on a turntable in the 
wind tunnel. Replicas of surrounding buildings within a 430-m radius were 
constructed and placed on the turntable. 
 
The wind-tunnel testing was performed in the natural boundary-layer wind tunnel 
of CPP, Inc., Fort Collins, Colorado. Approach boundary layers representative of 
a built-up environment were established in the test section of the wind tunnel. 
The boundary-layer mean wind speed profiles had a power-law exponent of 0.22 
and 0.23. These correspond to Terrain Category 3 approach profiles in 
AS/NZ1170, with appropriately varying turbulence characteristics for flows 
over the park or not (see Figure 4). The wind flow had appropriate turbulence 
characteristics. Measurements of winds likely to be experienced by pedestrians 
were made with a hot-film anemometer at 24 locations for 16 wind directions 
each. These measurements were combined with wind statistics to produce 
graphs of wind speed versus the percentage time that wind speed is exceeded 
for each location. Comparison of wind speeds to published acceptability criteria 
are shown in Tables 5 and 6.  
 
The wind environment at ground level around the tower was found to be 
generally reasonable and should not require mitigation. The Upper and Lower 
Plaza were found suitable for their intended purposes. The pedestrian accessible 
sky garden and rooftop on level 30 should be suitable for long term activities. A 
glass screen wall was also tested around the Upper Plaza level and the wind 
conditions were compared with the previous configuration without the screen 
wall. The screen wall slightly improved the wind conditions on the west end of the 
plaza. However, the wind accelerating between the plaza and the screen walls 
could cause slightly windier conditions, on the east end of the plaza, than those 
without the screen wall.” 

 

The conclusions above have meant that the “reverse – podium” and mid – rise skygarden do not 

require wind – screens/wind – shields to be erected, thus ensuring that the open transparent 

appearance is maintained and enhanced. 

 

Accordingly, it is concluded that the proposed development is unlikely to adversely impact upon 

the existing streetscape and use of public open space. Importantly, it confirms that the reverse – 

podium area will achive an acceptable environmental performance for use by the public. 
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Reflectivity 
 

A reflectivety report has been prepared by Arup Pty Ltd (refer Attachment 26) and the findings of 

this analysis conclude as follows;  

 

“3  Conclusions 
The proposed building generally performs well in terms of solar reflectivity, and glare is 
unlikely to exceed the limits of acceptability of the Hassall methodology that could affect 
drivers on surroundings streets in most of the cases. The only exception would be from 
the north façade towards point 3. Around the 15th of March at 7.15am the lower reflected 
solar angle will be lower than 20° (car windscreen cut-off), and the luminance is likely to 
exceed 500 Cd/m² meaning that disability glare could be produced towards driver’s eyes. 
Proposed external shading devices might be able to reduce that, and no major glare 
impacts on drivers are expected. 
 
From the perspective of building occupants and pedestrians, in any possible location 
where unwanted reflections are received, the observer is easily able to adjust their view, 
reducing the impact of the reflections. Pedestrians move at a rate significantly slower than 
that of a vehicle. It is for this reason that is acceptable to assume that it is safe to divert 
their vision in order to avoid glare.” 

 

4.8 Noise Impact Assessment  

 

A Noise Impact Assessment report has been prepared by Renzo Tonin Pty. Ltd (refer Attachment 
25) and concludes as follows; 

 
“8. CONCLUSION 
Renzo Tonin & Associates have conducted a noise impact assessment from activities 
associated with the proposed commercial building at 8 Chifley Square, Sydney. 
 
Noise emissions from mechanical plant, car park activities and additional traffic on public 
roads have been addressed and were assessed in accordance with relevant noise 
requirements from DECC and the City of Sydney Council. In-principle noise control 
recommendations have been provided to aid in reducing noise to acceptable levels.” 

 
 
4.9 Transport and Parking Assessment 

 

A traffic and carparking assessment of the subject development has been undertaken by Colston 

Budd Hunt & Kafes Pty Ltd (refer Attachment 14) which has determined that the proposed 

development is satisfactory for this site and as follows : 

 

“Summary 
3.22. In summary, the main points relating to the transport implications of the proposed 
development are as follows:- 
 

(i) the proposed development provides some 21,740m2 of commercial floor space; 
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(ii) the site is highly accessible to public transport services; 
 
(iii) the proposed parking provision is considered appropriate; 
 
(iv) access and internal layout arrangements are considered appropriate; and 
 
(v) the surrounding road network will be able to cater for the traffic generated by 
the proposed development.” 

 
 

4.10 Public Domain 

 

The key elements forming the response to the “Public Domain” are considered and addressed in a 

variety of reports and plans generally as follows; 

 

 Public Domain/Landscape Plan and Statement (Attachment 10) 

 Accessibility (Attachment 27) 

 Public Art (Attachment 15) 

 Lighting Strategy and Exterior Lighting Concept Plan (Attachment 28) 

 Exisitng and Proposed Services (Attachment 20) 

 

 

Public Domain/Landscape Concept 
 

The ground plane within the “reverse – podium” comprises two Plaza levels, the Lower Plaza and 

the Upper Plaza, and together provide 1,120sqm of “Public Domian” which is open to and fully 

accessible to the public (refer Figures 14 and 15 below).  

 

The area of 1,120sqm compares favourably with the passive use area of Chifley Square to the 

north which features an area of approximately 1,200sqm (excluding adjacent public footpaths). 

 

This area of 1,120sqm equates to approximately 70% of the total site area of the development site 

and in itself makes a very clear statement about the intent of the reverse – podium space. The 

area is contiguous with the adjacent “public domain” and is intended to be a place for the public 

and tenants alike to passively recreate and enjoy the urban landcape and urban vistas over Chifley 

Square available from the elevated position particularly the Upper Plaza.  

 

Further, the Lower Plaza incorpoates a small retail tenacy adjacent to Elizabeth Street, providing 

additional activation of this street domain. 
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F I G U R E  1 4  
Public Domain/Landscape Plan with publicly accessible/useable area shaded Red   
 

 

 

F I G U R E  1 5  
“Reverse – Podium” Public Space seen from Hunter and Elizabeth Streets 
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Importantly, one of the main functions of this space is all year round useablity, and the 

accompanying Wind Effects and Wind Tunnel Report (refer Attachment 24) and the Shadow 

Diagrams (refer Attachment 6) verify that the Plaza area will be useable year round. The shadow 

diagrams in particular demonstarte a considerable depth of penetraation of sunlight in mid – winter 

between 12.00noon and 2.00PM, to the extent that between 65% to 80% of the upper and lower 

plaza area are in full sunlight between 12.00noon and 2.00pm mid – winter. 

 

In August, notwithstanduing that the increased altitude of the sun is higher, between 50% and 60% 

of the area being predominantly the Lower Plaza is in full sunlight between 12.00noon and 

2.00pm. 

 

The proposal directly responds to the provision of a large public domain area to compliment the 

existing Chifley Square open public domain area with the “reverse – podium” space to a height of 

generally 18m to 22m high along Hunter Street and extending around into Phillip and Elizabeth 

Streets.   

 

A number of photo – montages have been prepared to explain and express the unique attributes 

of this site and the relationship to the public domain, as detailed in Attachment 9. The concept 

provides for an open podium which would provide cover for it’s users and opportunities for 

activities to be undertaken, as does presently happen in Chifley Square.  

 

Accessibility  
 

Morris-Goding have prepared an accessibility assessment (refer Attachment 27) which states in 

summary as follows; 

 

            “ 1. EXECUTIVE SUMMARY 
 
The Access Review Report is a key element in design development of 8 Chifley Square, 
Sydney an appropriate response to the AS1428 series, Building Code of Australia (BCA), 
and City of Sydney Access DCP. Morris-Goding Accessibility Consulting has prepared the 
Access Report to provide advice and strategies to maximise reasonable provisions of 
access for people with disabilities. The development has been reviewed to ensure that 
ingress and egress, paths of travel; circulation areas, toilets, lifts and car parking comply 
with relevant statutory guidelines. In general, the development has accessible paths of 
travel that are continuous throughout. In line with the reports recommendations, the 
proposed development has demonstrated a reasonable degree of accessibility.  
 
The Development Application drawings indicate that compliance with statutory 
requirements, pertaining to site access, common area access, accessible parking and 
accessible sanitary facilities, can be readily achieved. The recommendations in this report 
are associated with the building design. These recommendations should be addressed 
prior to construction certificate.” 

 



 
 
 
 

Stage 2 DA : 8 Chifley Square, Sydney 

Statement of Environmental Effects – March 2008                                                                                    52 

Public Art Policy 
 
 
Public Art Strategy prepared by Mirvac Projects Pty Ltd and dated February 2008 (refer 

Attachment 15) and public art installations will be an integral outcome for the success of the 

reverse – podium space. A contribution of artwork to the public domain needs to take into account 

a number of factors if it is to be successful and valued by the public. These factors include the 

following: 

 

• Context; 

• Views & Experience; 

• Sculptural Opportunities; 

• Lighting 

 

It is proposed that a detailed Public Art Brief will be formulated in consultation with Council and 

implemented prior to the commencement of construction of the reverse – podium.  

 

Exterior Lighting Strategy 
 

The proposed lighting strategy has been developed having regard to the City of Sydney’s Lighting 

Strategy and a Lighting Strategy Statement and Exterior Lighting Concept Plan has been prepared 

by Arup Pty Ltd (refer Attachment 28). The key considerations have naturally been the reverse – 

podium space, and the roof feature of the building, and these and other matters have been 

addressed by Arup.  

 
 
4.11 Energy Efficiency (ESD) and Building Services  

 
The proposed development is designed and configured to achieve a minimum 5 – star ABGR and 

5 – star Green Star ratings, and the methodologies for meeting both criteria are addressed in the 

ESD Report prepared by Arup Pty Ltd (refer Attachment 16). 

 
“1 Introduction and Executive Summary 
 
This report outlines the proposed design intent for the building services (mechanical, 
electrical and hydraulic) and Ecologically Sustainable Development of the proposed new 
building at 8 Chifley Square, Sydney CBD. The report has a bias on energy efficiency 
measures within the design. 
 
In accordance with good practice it is intended that sensible and appropriate levels of 
technology and design be applied to reduce energy wastage and carbon dioxide 
emissions arising from the operation of the facility both for financial and environmental 
reasons without reducing the functional standards necessary.  
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The design is targeting a 5 star energy performance as measured by the Australian 
Building Greenhouse Rating (ABGR) scheme. 
 
The air conditioning system will be a modern, passive chilled beam system and under floor 
air supply. The underfloor supply is a low pressure drop system to minimise fan energy 
use and increase opportunities for free cooling. A well sealed high performance facade is 
essential for the proper operation of the chilled beam and underfloor system. 
 
The new HVAC systems are to be adaptable to respond to a range of environmental 
standards which can vary depending on area function. Systems will, where appropriate, 
make use of free cooling and differing operating modes in response to external climatic 
conditions. Where feasible, this will provide an improved level of indoor environmental 
control as well as improved energy consumption performance. The key energy efficacy 
initiatives of the mechanical plant are: 
 

• Central cooling and heating plant and controls systems will be new, efficient 
systems; 
• New low energy light sources will be specified; 
• Co-generation plant generating electricity and cooling will be used to minimise 
carbon emissions; 
• High performance facade; 
• Low pressure drop fans and chilled beams 
In addition, the following initiatives are also being investigated; 
• Potential for PV cells on roof; 
• Ability to naturally vent lift lobbies on all floors when outside conditions are 
adequate; 

 
Overall, based on preliminary energy analysis of a typical office floor, the predicted energy 
consumption performance will be 50% less than the ‘typical’ performance of Sydney CBD 
offices. The project has targeted a design building energy performance of 5 star ABGR. 
The design of the building is also achieving a high degree of overall sustainability through 
water reduction, reduced emissions of items such as CFCs, improved indoor 
environmental quality and the use of more environmentally friendly materials. A balanced 
approach to these issues where appropriate leads to a minimum 5 Star Green Star target.” 

 

A part of the strategy in achieving industry best practice for energy efficiency is employing state of 

the art building systems, and the Building Services Report prepared by Arup Pty Ltd (refer 

Attachment 22) summarises the key features of the building services for the proposed 

development and considers the following matters; 

 
“1 Introduction 
 
Arup has been commissioned by Mirvac AS to provide a multidisciplinary services design 
for the new commercial office building located at 8 Chifley Square. The services 
disciplines comprise: 
 
• Mechanical Services; 
• Electrical Services; 
• Fire and Hydraulic Services; 
• Vertical Transportation Services; 
 
The proposed development is a new multi-storey commercial office tower.  
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The buildings targeted energy performance is five (5) Star in accordance with the 
Department of Energy, Utilities and Sustainability’s (DEUS) Australian Building 
Greenhouse Rating (ABGR) scheme.  
 
In addition the building is to achieve a minimum five (5) Star Green Star Rating in 
accordance with Green Building Council of Australia. 
 
The building is being targeted towards premium tenants particularly those in financial and 
legal professions. The development is therefore being designed in accordance with the 
Property Council of Australia’s (PCA) Premium grade guidelines for commercial office 
buildings as a minimum benchmark. Review of the typical requirements of the targeted 
tenant market for the building has identified areas where the design can be improved, 
providing services at a level over and above the Premium grade requirements of the 
PCA.” 
 
 

Part 9 of the report has given particular consideration to the “Stage 1 DA Conditions” and to the 

“City of Sydney Major DA Document Services Requirements”. 

 

4.12 Place Management and Security 

 

The Place Management and Security (CPTED) Report considers practical polices for management 

of the place in particular the plaza and CPTED design principles as detailed in the report (refer 

Attachment 18) are summarised below; 

 
“The amount of open public space at Ground floor, coupled with the transparent nature of 
the entry lobby enclosure, allows maximum surveillance by security personnel, as well as 
tenants who may be exiting the building late at night.  
 
Similarly, the openness at Ground floor allows significant surveillance from outside the site 
and on approach to it. Areas that may not be under natural or technical (CCTV) 
surveillance, or other areas that should not have unauthorised public access have 
controlled access. 
 
Public and private space is clearly distinguished on the ground floor by glass walls and 
security entry points to the main lift lobbies. Although this is designed to be transparent 
and open in nature quasi public space, it still provides a clear separation between the 
public and private domains. 
 
It is anticipated that the public domain areas will be maintained by the building 
management, and be kept in an inviting and clean manner in order to minimise the 
potential for crime and to maintain safety and security.” 

 

 
4.13 Waste Management 

 
The Waste Management Report considers waste management practices for the new development 

(refer Attachment 19) and has ensured that on – site storage areas are correctly sized and 

appropriately accessible. 
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4.14 Building Code of Australia Assessment and Fire Safety Strategy 

 

An assessment of the compliance of the proposed development against relevant BCA assessment 

and Fire Safety Strategy Concepts report have been undertaken by Phillip Chun & Associates and 

Arup Pty Ltd (refer Attachment 23) and present an integrated approach where all potential design 

scenarios have been understood and incorporated into the final DA plans. 

. 

BCA Assessment 
The BCA assessment notes that the development is to utilise the performance provisions of the 

Building Code of Australia (BCA) and notes that where an alternate fire engineered approach for 

compliance is required, Arup Pty Ltd have confirmed the suitability of this approach. 

 

Fire Safety Strategy Concepts 
The Arup Pty Ltd Fire Safety Strategy (refer Attachment 23) concludes as follows;  

 
“5 Conclusion 
The concept fire safety strategy has been developed with the input of the design team and 
the Certifier. It is considered that the strategy for the villages and other fire engineered 
strategies outlined in this report can be developed to meet the performance requirements 
of the BCA 2007. As such there are no fire safety reasons to prevent Council from issuing 
development consent.” 
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5.0 STATUTORY PLANNING CONSIDERATIONS AND       
ASSESSMENT OF COMPLIANCE 

 

5.1      Overview 

 

The Environmental Planning and Assessment Act 1979 (the Act) sets the legislative framework for 

planning in NSW. The Act prescribes those requirements to be considered in respect to the 

development of land, and in particular, Section 79C (1) of the Act sets out those matters to be 

assessed as follows; 

 

 Section 79C (1) (a) - the provisions of: 
(i) any environmental planning instrument; and 

(ii) any draft environmental planning instrument that is or has been placed on 

public exhibition and details of which have been notified to the consent 

authority; and 

(iii) any development control plan; and 

(iv) any matters prescribed by the regulations, 

              that apply to the land to which the development application relates. 

 

 Section 79C (1) (b) -  the likely impacts of the development, including environmental 

impacts on both the natural and built environments, and social and economic impacts in 

the locality 

 
 

 Section 79C (1) (c) -  the suitability of the site for development 

 

 Section 79C (1) (d) - any submissions made in accordance with this Act or the regulations 

(being the E P & A Regulations 2000) 

 
 Section 79C (1) (e) -  the public interest 

 

Section 79C (1) (a) is an important assessment consideration, and prescribes the environmental 

planning instruments and policies that are to be considered in respect to the assessment of 

development.  

 

Those environmental planning instruments (“EPI’s”) and policies (ie Development Control Plans) 

that are relevant to the subject land are detailed in Section 6.0 below.  
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The statutory and strategic planning instruments, which guide this proposal, are: 

 

 State Environmental Planning Policy No. 55 - Remediation of Land & City of Sydney 

Contaminated Land DCP 2004 

 Sydney Local Environmental Plan 2005 

 Central Sydney Development Control Plan 1996 

 City of Sydney Heritage Development Control Plan 2006 

 City of Sydney City of Sydney Access Development Control Plan 2004 

 

Other Development Control Plans and Council Policies 

 
 Public Art Policy 
 City of Sydney Exterior Lighting Strategy 

 
 
 
5.2 State Environmental Planning Policy (SEPP) No.55 – Remediation  

           of Land and City of Sydney Contaminated Land DCP 2004 

 

The object of this State Policy is to provide for a state-wide planning approach to the remediation 

of contaminated land.  It is noted that any such works on site would be classified as “Category 1” 

(pursuant to Clause 9 of SEPP 55) and accordingly, the Council is required to grant consent to 

those remediation works.  

 

The Council’s “City of Sydney Contaminated Land DCP 2004” provides a comprehensive 

understanding of the appropriate matters for review and the necessary procedures to be followed 

in circumstances where any remediation may be required.   

 

A “Site and Remediation Assessment” has been undertaken by Douglas Partners (refer 

Attachment 13) and the subsequent report summarises the potential contamination and 

remediation issues as follows; 

 
“EXECUTIVE SUMMARY 
 
This report presents the findings of a Phase 1 Contamination Assessment conducted by 
Douglas Partners Pty Ltd (DP) at the Goodsell Building, 8-12 Chifley Square, Sydney. 
 
The site fronts Hunter, Elizabeth and Phillip Streets. The project was commissioned by 
Mirvac Limited, the developers of the proposed construction of a new high rise office 
tower, for development application purposes. 
 
The site covers a rectangular area of approximately 0.152 ha and is currently occupied by 
the Goodsell Building. The entire site is covered with the building footprint/car park. 
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The objective of this assessment was to assess whether the site is suitable for continued 
commercial use. The current assessment comprises a study of available site history and 
other relevant information, supplemented by a site inspection. The scope of works does 
not include intrusive soil or groundwater sampling and hence no detailed comments can 
be made regarding the subsurface conditions. 
 
As the site has been of commercial office land use since at least 1905 when it was used 
for Police Offices, the history of the site does not indicate an elevated potential for 
contamination. The excavation undertaken for the construction of the current basement 
levels when Goodsell Building was constructed would have resulted practically in the 
removal of all filling from the site. The test bore logs provided further evidence that the site 
is founded on sandstone bedrock, with only a veneer of gravel base course filling placed 
beneath the floor slabs. 
 
On the basis of the available site information, some of the known previous onsite activities 
(diesel ASTs, cafeteria cooling system and sewerage sump) may theoretically present 
some potential for localised contamination, however due to the good condition of the 
concrete basement floor slabs, and the presence of sandstone bedrock immediately 
beneath the slab, the risk of soil/groundwater contamination is low, as the potential 
contaminants would have effectively been contained above/sealed by the concrete slab. 
 
From site observations and available information, the overall potential for contamination 
on-site is considered to be insignificant, given that: 
 

• The past land use of commercial offices are of low risk; 
 
• The practical removal of all filling during the construction of the existing building, 
which is founded immediately on sandstone bedrock; 
 
• Substantial depth to groundwater table such that the potential for contamination 
migration will be insignificant; 
 
• the majority of the site is sealed beneath the concrete basement floor; and 
 
• The concrete floor slabs were noted to be in good condition. 

 
In summary, the site is considered to be suitable for its proposed redevelopment as 
a high rise office tower.” 

 
 
 
5.3 Sydney Local Environmental Plan (LEP) 2005 

 

The Sydney Local Environmental Plan 2005 (LEP 2005) was gazetted on 9 December 2005, and 

prescribes the main land use zoning and development standards applicable to the subject site. 

 

• Zoning and Permissibility 

 
The subject land is zoned “City Centre” pursuant to Clause 32 of LEP 2005 (refer Figure 16) and 

the properties on immediately adjacent boundaries and in the vicinity are also zoned “City Centre”, 

apart from Chifley Square which is zoned “Parks & Community Places”.    
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F I G U R E  1 6  
Zoning Map  
 

 

Within the City Centre zoning commercial development is permissible on the subject land with 

consent pursuant to Clause 37 of LEP 2005.  

 

The relevant objectives are prescribed under Clause 36 of LEP 2005 as follows; 

 

36 Objectives of the City Centre zone 
 
The objectives of the City Centre zone are: 

 
(a) to encourage Central Sydney's role and growth as one of the Asia-Pacific region's 
principal centres for finance, commerce, retailing, tourism, cultural activities, entertainment 
and government, 
(b) to permit a diversity of uses which reinforce the multi-use character of Central Sydney, 
 
(c) to facilitate the development of buildings and works that are of a scale and character 
consistent with achieving the other objectives of this zone, 
 
(d) to provide for increased residential development with appropriate amenity and to 
ensure the maintenance of a range of housing choice, 
 
(e) to enhance the amenity of parks and community places by protecting sun access, 
 
(f) to ensure wind levels are consistent with pedestrian comfort and the amenity of the 
public domain, 
 
(g) to ensure satisfactory sky exposure, levels of daylight and ventilation to the public 
areas of Sydney, including the parks, places, streets and lanes, 
 
(h) to recognise and enhance the character of Special Areas, 

 

 

Location of the Site 
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(i) to facilitate the conservation of items and areas of heritage significance, 
 
(j) to protect the fine-grained urban fabric of Central Sydney, especially the existing 
network of streets and lanes, and to provide for high quality development that contributes 
to the existing urban form, 
 
(k) to extend retail uses on frontages to retail streets, 
 
(l) to provide active frontages to streets. 

 

 

The proposal for redevelopment of this land is consistent with the intent of the Zone Objectives as 

 

1. The development concept will provide modern, high amenity, energy efficient office 

accommodation within the city core; 

 

2. The building is to be designed to comply with envelope controls and thus will achieve 

appropriate solar access to public lands; 

 

3. The building design will be compatible in scale and bulk to other buildings in the 

locality, including the Deutsche Bank Building, Qantas Building and Chifley Plaza 

Tower; 

 

4. The design of the proposal has had due regard to the principals of the SLEP 2005 

Special Area -  “Chifley Square” and, 

 

5. The building design will add to the built form in the City Centre. 

 

On the basis of this advice it is considered that the proposed building will be consistent with the 

zone objectives. 

 

• Height 

 

The consideration of the objectives of height for development on the subject land is set down 

under Clause 47 of the LEP and identifies a number of considerations as follows;  

 

47 Objectives for control of the height of buildings 

The objectives for control of the height of buildings in Central Sydney are:  
(a)   to allow sunlight access to key areas of the public domain by ensuring that:  
(i)   further overshadowing of certain parks and community places is avoided or limited 

during nominated times, and 
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(ii)   existing overshadowing of certain parks and community places is reduced in the long 
term, and 

(b)   to provide a transition of building heights between localities and street blocks, and 
(c)   to provide high quality urban form for all buildings, while maintaining satisfactory sky 

exposure and daylight:  
(i)   to the public areas of Central Sydney, including the parks, places, streets and lanes, 

and 
(ii)   to existing buildings and to the sides and rear of tower forms, and 
(d)   to confine ground level wind speeds to velocities which ensure pedestrian comfort 

and amenity of the public domain, and 
(e)   to allow for and promote the ventilation of the City by the free movement of air around 

and between tower structures, and 
(f)   to provide sun access to significant sandstone buildings in Special Areas in order to 

improve the ground level environmental quality of public spaces, and 
(g)   to ensure that tower development occurs on sites capable of providing appropriate 

urban form and amenity, and 
(h)   to nominate heights that will provide a transition in built form and land use intensity 

between the City Centre zone and adjoining lower scale localities within and adjacent 
to Central Sydney, and 

(i)   to provide for view sharing along the edges of Central Sydney, and 
(j)   to ensure an appropriate height transition between new buildings and heritage items 

or Special Areas. 
 

In terms of this particular land, height is controlled by a sun access plane, which is established by 

Clauses 48 and 49 of LEP 2005, with the intent of minimizing any impact of overshadowing on 

Martin Place between 12.00noon and 2.00PM, as demonstrated in the plans and schedule at 

Figures 17 and 18 below. 

 

 

 

F I G U R E  1 7  
Height Plan   
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(ii)   existing overshadowing of certain parks and community places is reduced in the long 
term, and 

(b)   to provide a transition of building heights between localities and street blocks, and 
(c)   to provide high quality urban form for all buildings, while maintaining satisfactory sky 

exposure and daylight:  
(i)   to the public areas of Central Sydney, including the parks, places, streets and lanes, 

and 
(ii)   to existing buildings and to the sides and rear of tower forms, and 
(d)   to confine ground level wind speeds to velocities which ensure pedestrian comfort 

and amenity of the public domain, and 
(e)   to allow for and promote the ventilation of the City by the free movement of air around 

and between tower structures, and 
(f)   to provide sun access to significant sandstone buildings in Special Areas in order to 

improve the ground level environmental quality of public spaces, and 
(g)   to ensure that tower development occurs on sites capable of providing appropriate 

urban form and amenity, and 
(h)   to nominate heights that will provide a transition in built form and land use intensity 

between the City Centre zone and adjoining lower scale localities within and adjacent 
to Central Sydney, and 

(i)   to provide for view sharing along the edges of Central Sydney, and 
(j)   to ensure an appropriate height transition between new buildings and heritage items 

or Special Areas. 
 

In terms of this particular land, height is controlled by a sun access plane, which is established by 

Clauses 48 and 49 of LEP 2005, with the intent of minimizing any impact of overshadowing on 

Martin Place between 12.00noon and 2.00PM, as demonstrated in the plans and schedule at 

Figures 17 and 18 below. 

 

 

 

F I G U R E  1 7  
Height Plan   
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F I G U R E  1 8  
Sun Access Plane Diagram – “Plane E :  Martin Place”    
 

 

The proposal complies with the permissible envelope identified for this site as defined by the 

Martin Place Sun Access Plane. 

 

The maximum permissible height pursuant to the “Sun Access Plane” is to RL 216.8 metres at the 

intersection of Phillip and Hunter Streets and varies around the other alignments of the site as set 

out above but to a maximum of 190 metres. 

 

The Stage 2 DA proposal achieves a maximum height to RL 164.4 metres, with two exhaust 
stakes rising a further 4.5 metres above this level. 
 

It is relevant to note that whether the FSR was 12.5 : 1 or the 13.75 : 1 as sought, the allowable 

building height would be well below the maximum permitted by the Sun Access Plane, and 

accordingly, there can be no  adverse impact in terms of overshadowing by virtue of the additional 

floor space. 

 
 

• Floor Space Ratio  

 
Controls for Floor Space Ratios within the City Centre are set down in the Map for permissible FSR 

(refer Figure 19)  where the subject land is identified as being within the “A1 Area” with a permissible 

maximum FSR of 12.5 : 1 for commercial uses (being 8.0 : 1 + 4.5 : 1) as prescribed under Clause 54 

of LEP 2005. 

 

Location of the Site 
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It is noted that pursuant to Clause 29(5) of SLEP 2005, 50% of the Floor Space Area (FSA) above 

8 : 1 (to the maximum allowable of 12.5 : 1) must be purchased as Heritage Floor  Space (HFS). 

 
 

 
 

F I G U R E  1 9  
Floor Space Ratio Plan  : A1 zone under LEP 2005 
 

 
 
• Floor Space Ratio Variation & Assessment 

 
The provisions of Clause 10(1) of LEP 2005 allow  
 
 

10 Waiver of certain development standards  
 

(1) Consent may be granted to development of land in Central Sydney, or of land 
in Ultimo-Pyrmont that is not in a master plan area, even though the proposed 
development contravenes a maximum height or maximum floor space ratio for a 
building, or a maximum vehicle parking requirement, imposed by a development 
standard, but only if the consent authority is satisfied that:  
 

(a) all the objectives of the development standard will be fulfilled, and 
 
(b) the contravention will not:  
 

(i) create an undesirable precedent for other development, or 
 
(ii) diminish the overall effect of the development standard for 
development in the vicinity of the site, and 
 

(c) the particular physical attributes of:  
 

(i) the site, in terms of location, context, slope, site configuration 
and the like, and 

 

 

Location of the Site 
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(ii) the proposed development, in terms of urban form, bulk, 
height, floor space ratio, carparking, and the like, 
 

will render the strict application of the development standard 
unreasonable or unnecessary in the circumstances, and 
 
(d) the proposed development will improve or contribute positively to the 
public domain and would achieve design excellence. 

 

The relevant matters required to be considered to allow the waiver are addressed below; 

 

(a) all the objectives of the development standard will be fulfilled, and 
 
The relevant objectives under LEP 2005 state as follows; 

 
53 Objectives for floor space ratio controls  
 
The objectives for the control of floor space ratios in Central Sydney are: 
 

(a) to ensure a degree of equity in relation to development potential for 
sites of different sizes and for sites located in different parts of Central 
Sydney, and 
 
(b) to ensure that proposals for new buildings are assessed with due 
regard to the development plan, design excellence, urban design and built 
form provisions of this plan, and 
 
(c) to provide a framework for the award and allocation of heritage floor 
space, and 
 
(d) to provide sufficient floor space for high quality development for the 
foreseeable future, and 
 
(e) to encourage the provision of residential and visitor accommodation, 
and 
 
(f) to encourage the provision of certain uses and facilities that provide a 
public benefit, and 
 
(g) to regulate the density of development and generation of vehicular and 
pedestrian traffic. 

 
 

The development intensity of the Stage 2 DA proposal, at a FSR of 13.75 : 1, is well within 

the approved building envelope which is in compliance with the sun access plane and is 

consistent with recent development and Stage 2 approvals in the locality.  

 

The potential impacts with reference to overshadowing, wind effects, traffic volumes are all 

within acceptable parameters, specifically considering that the additional floor space is 

effectively only 1,976.25 sqm or approximately 2 floors.  
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The applicable amount of heritage floor space will be purchased to facilitate the additional 

10% of FSA. 

 

The subject application adopts the spirit and intent of the design excellence process 

articulated by LEP 2005, and the Stage 1 DA approval has successfully completed a 

Design Competition process (refer Section 2.0 above). 

 

The development generates significant public benefits with regard to the amenity of the 

public domain and the spatial character of Chifley Square, which is a Townscape Item and 

within a Special Area as detailed under Section 4.10 above. 

 

(b) the contravention will not:  
 

(i) create an undesirable precedent for other development, or 
 
(ii) diminish the overall effect of the development standard for development 
in the vicinity of the site, and 
 
 

The variation will not set a precedent as the particular circumstances of this case, 

having read to the location and relationship to Chifley Square and generous 

compliance with the building height and car parking requirements under LEP 2005 

means the site is unique. 

 
In this regard, the effectiveness of the FSR standard will not be diminished. 

 
(c) the particular physical attributes of:  
 

(i) the site, in terms of location, context, slope, site configuration and the 
like, and 
 
(ii) the proposed development, in terms of urban form, bulk, height, floor 
space ratio, carparking, and the like, 
 

will render the strict application of the development standard unreasonable or 
unnecessary in the circumstances, and 

 

The variation will not set a precedent as the particular circumstances of this case, 

having regard to the location and relationship to Chifley Square and generous 

compliance with the building height and car parking requirements under LEP 2005 

means the site is unique. 

 

In this regard, strict application of the FSR standard is unnecessary. 
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 (d) the proposed development will improve or contribute positively to the public 
domain and would achieve design excellence. 

 

The subject application adopts the spirit and intent of the design excellence process 

articulated by LEP 2005, and the development generates significant public benefits with 

regard to the amenity of the public domain and the spatial character of Chifley Square, 

which is a Townscape Item and within a Special Area. 

 

In urban design terms, the subject site has a substantial capacity, being within a generous 

visual catchment, and the additional 2 floors will enhance the appreciation of the urban 

environment through the achievement of a higher more substantial building which is 

necessary to form a strong urban edge to Chifley Square. 

 

In fact, subject to compliance with the sun access plane, which is achieved, a higher more 

robust building form is seen as desirable. 

 

On the basis of the assessment above, is considered that the subject site merits the waiver of 

strict compliance with the FSR control of 12.5 : 1, and accordingly, the Stage 2 DA merits the 

award of a maximum FSR of 13.75 : 1. 

 

• Heritage  

 
Part 6 of LEP 2005 address heritage matters in the City centre, and the objectives are prescribed 

at Clause 67 as follows; 

 
“67 Objectives  
The objectives of the heritage provisions are: 
 

(a) to conserve the heritage of Central Sydney, and 
(b) to integrate heritage conservation into the planning and development 
control processes, and 
(c) to provide for public involvement in heritage conservation, and 
(d) to ensure that any development does not adversely affect the heritage 
significance of heritage items, and 
(e) to provide greater certainty in the management of the heritage of 
Central Sydney, and 
(f) to encourage high quality design and the continued use or adaptive re-
use of heritage items.” 

 

 

The subject site is situated adjacent to an Item of Townscape Heritage, being Chifley Square 

(CSHI 8078) as detailed in Figure 20 below. 
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F I G U R E  2 0  
Heritage Townscape Plan  
 

     
 
 

In addition, the subject site is situated in the vicinity of an Item of Heritage being the former Qantas 

Building at No 1 Chifley Square, as detailed below in Figure 21. 
 

 

F I G U R E  2 1  
Heritage Items  
 

 

 

 

 

Location of the Site 

 

Location of the Site 

 

Former Qantas Building 
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The relevant assessment criteria in respect of these items of heritage are prescribed in Clause 74 
of LEP 2005 as follows; 

 
 

“74 Development within the vicinity of a heritage item  
The consent authority, when considering an application for development within the 
vicinity of a heritage item, must take into account the impact of the proposed 
development on the heritage significance of the heritage item.” 

 

The Heritage Statement (refer Attachment 11 and Section 4.4 above) supports the design and 

contextual contribution made by the new building which will have a positive reinforcement role of 

the urban townscape of Chifley Square. 

 

Further, the Heritage Assessment undertaken as a part of the Stage 1 DA and the Stage 1 DA 

consent have approved the demolition of the exisitng building on the site. 

 

• Special Area – Chifley Square 

 

Part 7 of the LEP 2005 refers to Special Areas and details a number of specific elements which 

characterise a Special Area.  

 
“78 Identification of Special Areas  
Special Areas are considered to be of significance in terms of the heritage conservation, 
urban design and planning management of Central Sydney and are shown on the Central 
Sydney Special Areas Map.” 

 
The Special Area for Chifley Square (No. 14) is detailed in Figure 22 below. 
 
 

 

F I G U R E  2 2  
 
Special Area Plan – “(14) Chifley Square” 

 

 

Location of the Site 
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Part 7 - Clause 77 of LEP 2005 prescribes the relevant objectives for all Special Areas as follows;  

 
“Part 7 – Special Areas 
 
77 Objectives for the controls for Special Areas  
 
The objectives for the controls for Special Areas are: 
 

(a) to protect Special Areas from development incompatible with the particular 
character and significance of each Special Area and to retain and enhance its 
unique character, and 
 
(b) to reinforce the distinctive attributes and qualities of the built form of Special 
Areas by ensuring that development has regard to the fabric and prevailing 
character of each Area in scale, proportions, street alignment, materials and 
finishes, and 
 
(c) to conserve and protect heritage items and their settings, and 
 
(d) to maintain a high level of daylight access to streets, lanes, parks and other 
public domain spaces, and 
 
(e) to encourage active street frontages to the public domain, and 
 
(f) to conserve, maintain and enhance existing views and vistas to buildings and 
places of historic and aesthetic significance within Special Areas.” 

 
Clause 79 of LEP 2005 prescribes the relevant objectives for the Chifley Square Special Area as 

follows;  

 

“79 Objectives for each Special Area  
 
The consent authority, in considering a development application for land in a Special Area, 
must have regard to the following matters: 
 

(a) the development plan provisions of this plan, 
 
(b) the objectives for the controls for Special Areas set out in clause 77, 
 
(c) the character statement and the specific objectives for the Special Area, as set 
out in Schedule 6, 
 
(d) the Central Sydney Heritage Inventory maintained by the Council, and any 
conservation management plan, heritage impact statement or urban design study 
required by the consent authority, 
 
(e) any plan of management required by the consent authority, 
 
(f) the provisions of any relevant development control plan or policy adopted by 
the Council.” 

 

With reference to the Chifley Square Special Area Character Statement, this states that: 
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Schedule 6 Character statements and objectives for Special Areas 
 
(Clause 79 (c)) 
 
14 Chifley Square  
 
Character Statement  
 
The original concept of the semi-circular form was first proposed by John Sulman in 1908. 
The same concept resurfaced in 1937 and was proposed by City Engineer Garnsey, as a 
means of relieving traffic congestion at the junction of Hunter and Elizabeth Streets. The 
scheme was implemented in 1947. The completion of Qantas House, with a curved form, 
in 1957 made a major contribution to the creation of Chifley Square. The place was 
officially named "Chifley Square" in 1961 in honour of the late Hon J.B. Chifley, former 
Prime Minister of Australia, and a year later Elizabeth Street was extended creating a 
public square with a traffic island in the middle. The final semi-circular form of the Square 
was formed with the completion of Chifley Tower in 1993 to the east of the Square, which 
completed the curved form of Qantas House to the west. The building was designed by an 
international designer and follows the picturesque romantic skyscraper style of the early 
20th century American office towers. The detailed elements of the building, whether at 
street or upper levels exhibit a rather lofty and imposing presence, expressing the 
corporate nature of the building, which is entirely appropriate by virtue of its 
location in the financial core of the city. Further public domain works were 
implemented in 1996-1997 to reclaim the Square, improve its quality and create a 
sophisticated public plaza. The area is characterised by large-scale high rise tower 
buildings interspersed with lower scale development. Despite the fact that the majority 
of the towers at the edges of the Square are seen as individual elements within the 
cityscape, they follow the street alignment at lower levels, with a curved alignment to the 
north creating a distinct sense of enclosure for the Square. The curved form of the Square 
and the recent Aurora Place to the east, visible within this setting, create a unique urban 
landscape within the Sydney CBD and provide a visual relief and break in the intensely 
built up area of the financial centre. 

 
 

The highlighted extracts above are particularly relevant to the current proposal, and the demolition 

of the existing building will make way for a new development which will better articulate the 

important character of Chifley Square and its environs. 

 

In terms of the Chifley Square Special Area, the relevant objectives are as follows: 

 
 
“Objectives  
 
The objectives for this Special Area are as follows: 
  

(a) to recognise and enhance Chifley Square as one of the major public 
open spaces in the heart of the financial centre of the city, 
 
(b) to promote and encourage the use of the space as a destination and 
meeting place for people, 
 
(c) to interpret the history of the place and its evolution in the design of 
both public and private domain and create a distinct sense of place 
inherent in the character of Chifley Square, 
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(d) to reinforce the urban character and distinct sense of enclosure of 
Chifley Square by emphasising and reinforcing the semi-circular geometry 
of the space, requiring new buildings to be integrated with the form of 
existing buildings and limiting the height of new buildings, 
 
(e) to protect and extend sun access to the Square during lunchtime hours 
from mid-April to the end of August, 
 
(f) to unify the Square and improve the relationship between the space 
and the buildings forming it.” 

 

 

The subject application adopts the spirit and intent of the design excellence process articulated by 

LEP 2005, and the development generates significant public benefits with regard to the amenity of 

the public domain and the spatial character of Chifley Square, which is a Townscape Item and 

within a Special Area. 

 

The height, scale and form of the building envelope is compliant with Council’s controls, and the 

“reverse – podium” design contributes positively to the spatial character of Chifley Square opposite 

and the streetscape generally. The “reverse - podium” form provides public domain of significant 

architectural merit and will provide a high quality of amenity for the public. 

 

There are no adverse impacts arising from the absence of a setback above street wall height, and 

the resultant building form is consistent with similar forms evident in adjacent and nearby 

development, particularly the Deutsche Bank Place building to the east.  

 

The site forms an important part of the streetscape vistas from the north and along Phillip Street 

from the south, and the reverse – podium void extending between Elizabeth Street and Phillip 

Street will enhance the public domain, and provide a visual connection to the open space of 

Chifley Square opposite. 

 

Accordingly, all relevant requirements for the Chifley Square “Special Area” are assessed as being 

met, and indeed, it is concluded that this important civic space will be enhanced by the proposal. 

 

• Car Parking  

 
Clause 65 - Tenant car parking provisions of SLEP 2005 applies to the subject site and requires 

that parking provided in relation to a use or a building must not exceed the maximum set out in the 

following formula;  

 
Commercial/Retail Development = Site Area 
                                                             50 
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Sub-Clause (9) is relevant and states as follows; 
 

 
“(9) A maximum number of car spaces set by this clause is to be rounded up to the 
nearest whole number if it is not a whole number.” 

 

Accordingly, the maximum number of car parking spaces permitted on the subject site is 32 cars. 
 
 
It is noted that parking for service and delivery vehicles, motorcycle parking, bicycle parking and 

car parking for people with mobility impairment are in addition to the requirement for 32 cars and 

the relevant requirements have been met (refer Table 5). 
 
 
 
• Summary of Assessment under LEP 2005 

 

The degree of compliance as assessed above is summarised in Table 5 below. 

 

TABLE 5:  Consideration of the Sydney LEP 2005 

 
Matter to be considered 

 
Compliance 

 
Comment 
 

 
CHAPTER ONE 
 
Part 5 – Urban Form & Design 
Excellence 
Clause 26 – Design Excellence 

 

Yes 

 
The Stage 2 DA has been prepared in 
accordance with the provisions of Part 
5 of LEP 2005, and has successfully 
completed a Design Competition 
process. 
 
 

 
CHAPTER TWO 
 
City Centre Zoning 
Clause 36 – City Centre Zone 
Objectives 

 

 

 

 
 

 

 

Yes 
The proposed development satisfies 
the relevant objectives of this zone.  In 
this regard, the development: 
 
 Proposes an appropriate building 

form and use that provides 
business opportunities in the area; 

 
 Improves the safety and security 

of the site with increased 
surveillance;  and 

 
 Activates the street frontages  
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Clause 37 – Use & Development Yes The proposal is permissible with 
development consent. 

Part 3 – Height of Buildings  
Clauses 48 & 49 – Height  
 

 

 

Yes 
The Stage 2 DA height complies with 
the height control as prescribed by the 
Sun Access Plane. 

Part 4 – Floor Space Ratio  
Clause 54 – Maximum FSR 
Maximum FSR is 12.5:1 (A1)  

 

 

Yes  

 
The development proposes a total 
FSR of 12.5 : 1. 

CHAPTER ONE – Part 1 
 
Clause 10 - Waiver of certain 
development standards  
 
(1) Consent may be granted to 
development of land in Central 
Sydney, or of land in Ultimo-Pyrmont 
that is not in a master plan area, even 
though the proposed development 
contravenes a maximum height or 
maximum floor space ratio for a 
building, or a maximum vehicle 
parking requirement, imposed by a 
development standard, but only if the 
consent authority is satisfied that:  

 

 

 

 

 

Yes 

 
 
 
 
 
 
 
 
An additional 10% of 1.25 : 1 of FSR 
is sought under the waiver provisions 
as addressed previously. 

Part 6 – Parking  
On-site basement parking. 
Maximum of 32 spaces 
 

 

 

 

Yes  
Refer to the Traffic and Parking 
Assessment Report by Colston Budd 
Hunt & Kafes Pty Ltd at Attachment 
14. 
 

Part 6 - Heritage 
Clause 67 – Objectives 
 
Clause 74 – Development in the 
vicinity of heritage Items 
 

 

 

 

 

 

 

Yes  

Yes  

 
A Heritage Statement has been 
prepared by Tropman & Tropman and 
is provided in Attachment 11. 
 

Part 7 - Special Areas 
 
Clause 77 – Objectives 

 
 

Clause 79 : (14) – Chifley Square 
 

 

 

 

 

 

 

 

 

 

 

Yes  

 

Yes  

 
A Heritage Statement has been 
prepared by Tropman & Tropman and 
is provided in Attachment 11. 
 
A Heritage Statement has been 
prepared by Tropman & Tropman and 
is provided in Attachment 11. 
 

 

 

It can be seen from the table that the replacement development achieves full compliance with the 

statutory provisions under the LEP 2005. 
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5.4      Central Sydney Development Control Plan (DCP) 1996 

 

The Central Sydney DCP has been prepared to provide more detailed provisions relating to 

assessment of development than are contained within the Central Sydney LEP 1996.   

The provisions contained within the DCP support development that will: 

 
• protect and enhance the public domain; and 

• contribute to the prosperity and character of Central Sydney. 

 

The proposal has been assessed against the provisions of the Central Sydney DCP 1996 and the 

degree of compliance is summarised in Table 6 below: 

 
TABLE 6:  Consideration of the Central Sydney DCP 1996 

 
Matter to be considered under 
CSDCP 1996 
 

 
Compliance 

 
Comment 
 

SECTION 2 – BUILDING FORM AND CHARACTER 
Clause 2.1 – Building to the 
street alignment 
 
Provisions 
2.1.1 New buildings are to have 
street frontages built 
predominantly to the street 
alignment (see Figure 2.3). 
 
2.1.2 Circumstances where 
building predominantly to the 
street alignment may be 
inappropriate include development 
where: 
 

 
 
 
 
 
 
 

Yes 
 
 
 

 
 

 

 

 

 
The main building envelope is aligned 
with all 3 street frontages except at 
ground where the “reverse – podium” 
provides for areas of public domain 
and activation. 
 

 

Clause 2.2 – Street Frontage 
Heights 
 
2.2.1 The street frontage height 
of a new building is to be 
between 20 metres and 45 
metres above street ground 
level (see Figure 2.4), except in 
certain Special Areas where 
specific street frontage heights are 
nominated – see Section 2.4.  
 
Within this range, the street 
frontage height should have 
regard to: 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
  
 

It is assessed that, having regard to 
the character of existing built form in 
Hunter Street, and considering the 
east/west alignment of Hunter Street, 
that an envelope with a zero setback 
above street wall height is appropriate 
and meets the intent of minimising 
negative effects relating to daylight 
access and wind effects (refer Note A 
– Section 2.4 above).  
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(i) the street frontage heights of 
adjacent buildings, 
 
(ii) the predominant street 
frontage height in the vicinity of 
the proposed building, 
 
(iii) the location of the site in the 
street block, ie., corner sites can 
generally include special design 
emphasis, such as increased 
street frontage height of one or 
two storeys compared with 
adjacent sites (see Figure 2.7), 
 
(iv) site size. ie. small sites (less 
than 1,000 square metres) may 
attain a street frontage height of 
45 metres regardless of the above 
criteria. 
 

Yes 
 

Yes 
 
 

Yes 
 
 
 
 
 

N/A 
 
 
 

No less, there are strong urban 
design arguments in favour of a zero 
setback above a street wall height as 
articulated below; 
 
(a) The site forms an important part 

of the streetscape vistas from the 
north and along Phillip Street 
from the south, and the reverse – 
podium extending between 
Elizabeth Street and Phillip Street 
will enhance the public domain, 
and provide a visual connection 
to the open space of Chifley 
Square opposite. 

(b) While the building will be less 
prominent looking north along the 
alignments of Elizabeth and 
Phillip Street, the unique street 
level environment created by the 
reverse – podium of generally 18 
to 22 metres will be seen as 
being contiguous with the spatial 
environment of Chifley Square 
from the closer view.   

(c) The height, scale and form of the 
building is compliant with 
Council’s controls, and the 
“reverse – podium” design 
contributes positively to the 
spatial character of Chifley 
Square opposite and the 
streetscape generally. The 
“reverse - podium” form provides 
public domain of significant 
architectural merit and will 
provide a high quality of amenity 
for the public. 

 
Clause  2.3 – Front Setbacks 
 
2.3.1 Above the street frontage 
height, buildings are to be set 
back a weighted average of 8 
metres. This setback may be 
reduced in part by up to 2 
metres (to achieve architectural 
variety) provided the weighted 
average setback from the street 
frontage alignment is 8 metres 
(see Figure 2.8). No part of the 
building is to be set back less 
than 6 metres. 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
The southern alignment of the subject 
site is the “rear” boundary and the 
applicable control is ambiguous. 
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Side and rear setbacks 
 
2.3.6 Above a height of 45 metres, 
windows or balconies of 
commercial buildings are to be set 
back at least 3 metres from side 
boundaries (see Figure 2.11). 

 
 

Yes/No 
 
 

 
 
 
This issue is assessed further in 
NOTE 1 BELOW. 

 

Clause  2.3 – Front Setbacks for 
Special Areas 

N/A There is no special front setback 
requirement prescribed for the Chifley 
Square Special Area (refer to Clause 
2.3) 
 

Clause 2.5 – Street frontage 
activities 
 
2.5.2 Buildings with frontages 
to major pedestrian streets (see 
Figure 2.27) are to contribute to 
the liveliness and vitality of those 
streets by providing one or more 
of the following at ground level: 
 
(i) retailing, food/drink outlets, 
customer counter services or 
other activities which provide 
pedestrian interest, (ii) enclosed 
shopfronts with window displays 
of goods and services within, 
and/or artworks (see Figure 2.28), 
(iii) open shopfronts to food 
outlets and/or interiors with tables 
and chairs for diners,  
(iv) indoor queuing space for 
activities that may involve queuing 
(including automatic teller 
machines) so that footpaths 
remain free for pedestrian 
movement. Recesses in the street 
alignment for these activities are 
inappropriate. 
(v) a high standard of finish for 
shopfronts. Non-retail uses at 
street level may not be approved 
in major pedestrian streets if the 
consent authority considers that 
there would be an over 
concentration of such uses or a 
fragmentation of the retail frontage 
 
2.5.3 Buildings with frontages 
to all other streets and lanes are 
to contribute to the liveliness and 
vitality of these streets by: 
 
(i) providing visual interest, 
(ii) providing well designed and 
attractive entrances, lobbies and 

 
 
 
 
 
 

Yes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Yes 

 
 
 
 
 
The main building form is aligned 
with all 3 street frontages except 
at ground level where the podium 
– void provides for areas of public 
domain and activation.  
 
Elizabeth Street is identified as a 
major pedestrian street, and the 
design of the ground plane (Lower 
Plaza) provides an activated 
inviting space which is to be 
anchored by a small retail 
tenancy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Phillip Street and Hunter 
Street alignments fall within 
Clause 2.5.3 and rely upon the at 
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commercial uses at ground level,  
(iii) incorporating, where 
practicable, either open or 
enclosed shopfronts with window 
displays of merchandise or 
services within, and/or artworks, 
(iv) providing enclosure on corner 
sites to define the corner. 
 
2.5.4 Ground floor uses are to be 
at the same level as the footpath. 
Split level arcades or open retail 
forecourts at a different level to 
the footpath are inappropriate 
because they separate the 
activities within them from the 
street. 
 
2.5.5 The ground floor of all 
development is to be flush with 
the street footpath for the 
predominant level of the street 
frontage and at the main entry to 
the building. 

 
 
 
 
 
 
 

Yes 
 
 
 
 
 

Yes 
 
 
 

– grade access to the Upper and 
Lower Plaza levels to maintain an 
interaction and activation of the 
adjacent street alignments. 

 
 
 
 
 
 
Refer Public Domain/Landscape Plan 
and Statement – Attachment 10. 
 
 
 
 
 
 
 
Refer Public Domain/Landscape Plan 
and Statement – Attachment 10. 

Clause  2.6 – Building Bulk 
 
Commercial buildings 
2.6.1 Above a height of 120 
metres, the size of the floorplate 
of commercial buildings is not to 
exceed 1,400 square metres FSA, 
or 25% of the site area, whichever 
is greater (see Figure 2.29). 
 

 
 
 

Yes 
 

 
 
 
 
Building height is 136 metres 
(max) and complies with the max 
floor plate areas (refer Table 2 
above). 

Clause  2.7 – Building exteriors 
 
2.7.1 Adjoining buildings 
(particularly heritage buildings) 
are to be considered in the design 
of new buildings in terms of: 
 
(i) building to the street alignment, 
(ii) street frontage heights (see 
Figure 2.5), 
(iii) setbacks above street frontage 
heights, 
(iv) facade proportions including 
horizontal or vertical emphasis 
and 
(v) the provision of enclosed 
corners at street intersections. 
 
2.7.2 Building exteriors are to be 
designed with regard to the 
following criteria: 
 

 
 
 
 

Yes 
 
 
 
 
 
 
 
 
 

Yes 
 

 
 
 
 
Refer Architects Design 
Statement and Schedule of 
Materials and Finishes 
(Attachments 5 and 8). 
 
 
 
 
 
 
 
 
 
 
Refer Materials and Finishes 
Schedule (Attachment 8) and the 
Photo-montages (Attachment 9). 
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(i) the predominant masonry 
character and articulation of 
Central Sydney is to be 
reinforced, particularly at lower 
levels of buildings, 
(ii) materials used (including 
glass) are to be predominantly 
light in colour to gain better quality 
reflected light into the streets and 
to reflect the characteristic light 
colours of Central Sydney, 
(iii) extensive expanses of blank 
glass or solid wall are to be 
avoided. Where development 
exposes the blank side of an 
adjoining building, a visually 
interesting treatment should be 
applied to that wall. 
 
2.7.3 Minor projections from 
building walls (beyond those 
permitted by the Building Code of 
Australia) that extend into the 
public space are permitted 
providing there is a public benefit 
and that the projections do not 
detract from significant views and 
vistas. Examples of such 
projections are (see Figures 2.33 
and 2.34): 
 
• expressed cornice lines that 
assist in enhancing the 
streetscape, 
• other projections such as entry 
canopies and bay windows that 
give visual interest. 
 
2.7.4 Balconies and terraces 
should be provided, particularly 
where buildings overlook parks 
and on low rise parts of buildings. 
Gardens on the top of setback 
areas of buildings are 
encouraged. 
 
2.7.5 The tops of buildings are to 
be designed so that they: 
 
(i) integrate with the design of the 
building and conceal plant and 
equipment (see Figure 2.36), 
(ii) provide a minimum step height 
of two storeys (see Figure 2.37), 
(iii) promote a visually distinctive 
and interesting Central Sydney 
skyline. 

 
Yes 

 
 

Yes 
 
 
 

Yes 
 
 
 
 
 
 

Yes 
 
 
 
 
 
 
 
 
 
 
 

N/A 
 
 
 
 
 
 

Yes 
 

N/A 
 

Yes 

 
Refer Materials and Finishes 
Schedule (Attachment 8) and the 
Photo-montages (Attachment 9). 
 
 
Refer Materials and Finishes 
Schedule (Attachment 8) and the 
Photo-montages (Attachment 9). 
 
 
Refer Materials and Finishes 
Schedule (Attachment 8) and the 
Photo-montages (Attachment 9). 
 
 
 
 
 
 
The sunshading screens to the 
northern alignment will project 
over the boundary to a small 
extent on the Hunter Street 
alignment. 
 
The sunhading screens to the 
western and eastern alignments 
are within the adjacent street 
boundaries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The proposal has been design to 
feature an architectural element at 
roof level which will contribute to 
the City skyline (refer Montages – 
Attachment 9), and all plant is 
concealed within the 4 level small 
– plate areas to the south of the 
roof terrace at Level 30. 
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SECTION 3 – PEDESTRIAN AMENITY 
 

Clause 3.3 – Restriction of 
vehicle access and footpath 
crossings 
 
Location of Vehicle Access 
 
3.3.1 New vehicle access points 
are restricted in retail streets and 
are not favoured in pedestrian 
priority places (see Figure 3.5). 
Where practicable, vehicle access 
is to be from lanes and minor 
streets rather than major 
pedestrian streets. 
 
3.3.2 Service vehicle access is to 
be combined with parking access 
and limited to a maximum of one 
access point per building. 
 
3.3.3 Where practicable, adjoining 
buildings are to share or 
amalgamate vehicle access 
points. Internal on-site signal 
equipment is to be used to 
allow shared access. Where 
appropriate, new buildings should 
provide vehicle access points so 
that they are capable of shared 
access at a later date. 
 
3.3.4 Vehicle access may not be 
required or may be denied to 
some heritage buildings, subject 
to a Conservation Plan. Design of 
Vehicle Access 
 
3.3.5 Wherever practicable, 
vehicle access is to be a single 
crossing with a nominal width of 
2.7 metres over the footpath, and 
perpendicular to the kerb 
alignment. In exceptional 
circumstances, a double crossing 
with a nominal width of 5.4 metres 
may be permitted for safety 
reasons (see Figure 3.6). 

 

 
 
 
 
 
 

Yes 
 
 
 
 
 

Yes 
 
 
 
 

N/A 
 
 
 
 
 
 

N/A 
 
 
 

Yes 
 
 

 
 

 
 
 

 
A Traffic and Parking Assessment 
Report, prepared by Colston Budd 
Hunt & Kafes can be found in 
Attachment 14. 
 
 
 
 
 
A Traffic and Parking Assessment 
Report, prepared by Colston Budd 
Hunt & Kafes can be found in 
Attachment 14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A two way access ramp system is 
proposed off Elizabeth Street and is 
addressed in the Traffic and Parking 
Assessment Report, prepared by 
Colston Budd Hunt & Kafes can be 
found in Attachment 14. 
 

Clause 3.5 - Awnings & 
Colonnades 
 
Awnings 
3.5.1 Awnings are to be provided 
to the full extent of the street 
frontage of buildings in the 
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locations nominated in Figure 3.9, 
except in cases where: 
 
(i) there is no existing continuity of 
awnings on buildings within the 
same block on the same side of 
the street, (ii) there would be a 
major adverse impact on a 
heritage  streetscape. 
 
3.5.2 Awnings may be considered 
on other streets subject to urban 
design and heritage 
considerations. 
 
3.5.3 All awnings are to be 
designed and provided in 
accordance with the Council's 
Policy and Guidelines for 
Awnings. 
 

 
 
 

N/A 
 
 
 
 

Yes 
 
 
 

Yes 
 
 
 

 
 
 
 
 
 
 
 
 
 
Partial awnings are provided to 
the Elizabeth Street alignment and 
the Phillip Street alignment. 
Otherwise extensive weather 
protection is provided to the 
ground plane by virtue of the 
reverse – podium void and 
accessibility. 

Clause  3.6 – Artworks 
 
3.6.1 High quality artworks in new 
development are to be provided in 
publicly accessible locations such 
as near main entrances, lobbies 
and street frontages (see 
Council's Public Art Policy and 
Figure 3.10). 
 

 
 
 

Yes 
 

 
 
The reverse podium plaza and 
building lobby will accommodate 
artwork in accordance with the 
Public Art Strategy (refer 
Attachment 15) 
 
 
 

Clause  3.7 – Footpath Paving 
 
3.7.1 Footpath paving is to be 
provided in accordance with 
Council's Footpath Paving Design 
Policy in the following paving 
types (see Figure 3.11): 
 
 

 
 
 

Yes 
 
 

 
 
The footpath will be suitably 
paved according to pavement type 
as nominated in the DCP. (refer 
Public Domain/Landscape Plan in 
Attachment 10).  

Clause  3.8 – Easy access 
 
3.8.1 All buildings are to be 
designed in accordance with 
Council's Access Policy. 
 
3.8.2 The main entry to new 
buildings for the general public is 
also to be the entry designed and 
identified for use by people with 
mobility impairments. For this 
reason main entries consisting 
only of revolving doors will be 
discouraged. 
 
 

 
 
 

Yes 
 
 
 

Yes 
 
 
 
 

 
 
 
 
The main pedestrian entry points 
are located on Elizabeth and 
Phillip Streets to the Lower and 
Upper Level Plazas respectively 
and meet required standards. 
(Refer Accessibility Statement in 
Attachment 27) 
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3.8.3 The main entry is to be level 
with the street footpath where 
practicable, and should be located 
in a continuous level path of travel 
to the lift core (see Figure 3.12). 
 

 
Yes 

 

 
Refer Accessibility Statement 
(Attachment 27) 
 
 
 

SECTION 4 – ENVIRONMENTAL MANAGEMENT 
 
Clause 4.1 – Sunlight to 
publicly accessible spaces 
 
4.1.1 Shadowing effects of new 
buildings on publicly accessible 
space are to be considered for the 
hours of 12 noon to 2 pm between 
14 April and 21 June. 
 
4.1.2 Depending on the nature 
and use of a particular space, 
periods outside 12 noon to 2 pm 
may also be required to be 
considered under Section 90 of 
the Environmental Planning and 
Assessment Act 1979. This 
consideration may result in the 
need for modification of shadow 
impact outside the 12 noon to 2 
pm period. 
 
 

 
 
 
 

Yes 
 
 
 
 
 

N/A 

 
 
 
The site is not situated in close 
proximity to any significant 
public places and meets the 
Martin Place Sun Access Plane 
requirements as setout in LEP 
2005. Refer Shadow Diagrams 
in Attachment 6. 
 
 

Clause 4.2 – Wind Standards 
 
4.2.1 To ensure public safety and 
comfort (see Figure 4.2) the 
following maximum wind criteria 
are to be met by new buildings: 
 
• 10 metres/second in retail 
streets (see Figure 2.27), 
• 13 metres/second along major 
pedestrian streets, parks and 
public places (see Figure 2.27), 
• 16 metres/second in all other 
streets. 
 
4.2.2 Building design should 
minimise adverse wind effects on 
recreation facilities on open 
terraces within developments. 
 
4.2.3 A Wind Effects Report is to 
be submitted with the DA for all 
buildings taller than 45 metres 
above street level. 

 
 
 
 

Yes 
 
 

Yes 
 
 
 
 

Yes 
 
 

Yes 
 

 

 
 
 
 
Refer Wind Effects Report and 
Wind Tunnel Test results 
contained in Attachment 24. 
 
 
 
Refer Wind Effects Report and 
Wind Tunnel Test results 
contained in Attachment 24. 
 
 
Refer Wind Effects Report and 
Wind Tunnel Test results 
contained in Attachment 24. 
 
 
The Wind Effects Report 
prepared by CPP (Refer 
Attachment 24.) 
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Clause 4.3 – Energy efficiency 
of buildings 
 
4.3.1 An Energy Efficiency Report 
is required to accompany the DA 
for any new building with a 
construction cost of $1 million or 
more. 
 

 
 
 

Yes 
 

 

 
 
 
A building services/energy 
efficiency report has been 
prepared by Arup Pty Ltd and is 
provided in Attachment 16. 

Clause 4.4 – Noise reduction 
 
4.4.1 All residential buildings and 
serviced apartments are to be 
constructed so that the repeatable 
maximum L Aeq (1 hour) level 
does not exceed the maximum 
noise levels specified in Clauses 
6.1.14, 6.1.15 and 6.1.16 
 
4.4.2 The consent authority may 
require a Noise Impact 
Assessment Report to accompany 
a DA. 
 

 
 
 
 
 

N/A 
 
 
 

Yes 
 

 

 
 
 
 
 
 
 
 
 
 
Renzo Tonin Pty Ltd have 
prepared a Noise Impact 
Assessment - Refer 
Attachment 25. 

Clause 4.5 – Reflectivity  
 
4.5.1 New buildings and facades 
should not result in glare that 
causes discomfort or threatens 
safety of pedestrians or drivers. 
 
4.5.2 Visible light reflectivity from 
building materials used on the 
facades of new buildings should 
not exceed 20%. 
 
4.5.3 A Reflectivity Report that 
analyses the potential solar glare 
from the proposed new 
development on pedestrians or 
motorists may be required. 
 

 
 
 

Yes 
 
 

Yes 
 

 
 

Yes 
 

 
 
Arup Pty Ltd have prepared a 
Reflectivity Report - Refer 
Attachment 26 and any 
identified glare or reflectivity is 
within appropriate limits. 
 
Refer Attachment 26. 
 
 
 
 
Arup Pty Ltd have prepared a 
Reflectivity Report - Refer 
Attachment 26. 
 
 

Clause 4.7 – External lighting of 
buildings 
 
4.7.1 Any external lighting of 
buildings is to be considered with 
regard to : 
 
(i) the integration of external light 
fixtures with the architecture of the 
building (for example, highlighting 
external features of the building), 
(ii) the contribution of the visual 
effects of external lighting to the 
character of the building, 
surrounds and skyline, 

 
 
 
 
 
 
 
 

Yes 
 

Yes 
 
 

 
 
 
 
 
 
 
 
 
Refer Lighting Strategy Report 
and Exterior Lighting Concepts 
Report in Attachment 28 
prepared by Arup Pty Ltd. 
 
 



 
 
 
 

Stage 2 DA : 8 Chifley Square, Sydney 

Statement of Environmental Effects – March 2008                                                                                    83 

(iii) the energy efficiency of the 
external lighting system, 
(iv) the amenity of residents in the 
locality, 
(v) the impact on the night sky, 
having particular regard to 
observed effects from Sydney 
Observatory. 

Yes 
 

N/A 
 

Yes 
 
 

 

SECTION 5 – ON-SITE PARKING 
 

Clause  5.1 – Design and 
location of on-site parking 
 
 
Traffic and Parking Report 
 
5.1.1 Where any proposed 
development includes on-site 
parking, a Traffic and Parking 
Report is required. 
 

 
 
 
 
 
 
 

Yes 
 
 

 
 
The basement car parking is 
designed to comply with the 
Council’s parking requirements with 
the maximum entitlement of 32 car 
parking spaces.  The Traffic and 
Parking Assessment Report by 
Colston Budd Hunt & Kafes Pty Ltd 
at Attachment 14. 

 
5.3 Parking for people with 
mobility impairment 
 
5.3.1 Car parking for people with 
mobility impairment is to be 
provided in accordance with 
Australian Standard 2890.1 This 
requires a minimum of 1-2% of 
parking spaces to be provided and 
appropriately designated for use 
by people with mobility 
impairments. 
 

 
 
 
 
 
 

Yes 
 
 

 
 
 
 
 
One (1) disabled parking space 
has been provided in accordance 
with relevant requirements – Refer 
Traffic and Parking Assessment 
Report by Colston Budd Hunt & 
Kafes Pty Ltd at Attachment 14. 

5.4 Delivery and service 
vehicles 
 
5.4.1 The following requirements 
apply to new development for the 
provision of parking spaces for 
delivery and service vehicles: 
 
(i) Commercial premises 1 
space/3,300 sqm FSA or part 
(ii) Retail 1 space/350 sqm FSA or 
part 
(iii) Residential buildings 1 space 
for first 50 dwellings/ and Serviced 
Apartments serviced apartments 
0.5 spaces for every 50 
dwellings/apartments thereafter. 
(v) Hotels 1 space/50 hotel 
bedrooms 
(vi) Wholesale, industrial 1 
space/700 sqm FSA or part 

 
 
 
 
 
 
 
 
 

Yes 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

The basement car parking is 
designed to comply with the Council’s 
parking requirements with the 
maximum entitlement of 2 truck 
loading/delivery vehicle spaces and 
4 courier spaces – Refer Traffic and 
Parking Assessment Report by 
Colston Budd Hunt & Kafes Pty Ltd at 
Attachment 14.  
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(vi) Other uses 1 space for 1,750 
sqm FSA or part 
 
 
5.4.4 Provision is to be made for 
courier parking spaces (including 
bicycle parking facilities) near 
vehicle entry points and near lifts. 
 
5.4.5 Well positioned signs to 
parking facilities are to be 
provided for all couriers, including 
bicycle couriers. 
 

 
 
 
 

Yes 
 
 
 

Yes 
 
 

 
 
 
 
 
Refer Traffic and Parking 
Assessment Report by Colston 
Budd Hunt & Kafes Pty Ltd at 
Attachment 14. 
 
 
To be complied with per 
conditions of consent. 

5.5 Bicycle parking 
 
5.5.1 Facilities for cyclists are to 
be provided in all buildings that 
provide onsite car parking. 
Facilities include parking for 
bicycles and at least one readily 
accessible shower change room. 
 
5.5.2 Bicycle parking space 
should equal at least one car 
parking space for every 100 car 
parking spaces or part thereof. 
 

 
 
 

Yes 
 
 
 
 

Yes 
 
 

 
 
Bicycle parking has been provided 
for 128 spaces (for tenants) in the 
basement level B2 together with 
change rooms and showers, and 
28 visitor bicycle spaces are 
provided at Upper Plaza level off 
Phillip Street in accordance with 
Council controls – Refer Traffic 
and Parking Assessment Report 
by Colston Budd Hunt & Kafes Pty 
Ltd at Attachment 14. 
 

5.6 Motorcycle parking 
 
5.6.1 Motorcycle parking is to be 
provided in all buildings that 
provide on-site car parking, and is 
to be equal to at least one car 
parking space for every 100 car 
parking spaces or part thereof. 
 

 
 
 

Yes 
 
 

 
.  
A total of 4 spaces have been 
provided in the basement – Refer 
Traffic and Parking Assessment 
Report by Colston Budd Hunt & 
Kafes Pty Ltd at Attachment 14. 
 

 

The proposal generally complies with the development standards of the Central Sydney DCP 1996 

except as addressed below. 

 

NOTE 1: Clause  2.3 - Building setbacks 
 
The relevant provisions relating to boundary setbacks are contained in Clause 2.3 of CSDCP 

1996, and the stated objectives are as follows; 

 
“Side and Rear Setbacks 
 
Side and rear setbacks, where provided, allow ventilation, daylight access and 
view sharing, increase privacy, and reduce adverse wind effects. 
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In residential buildings and serviced apartments where windows are provided on 
side and rear facades, separation between such windows and other buildings is 
particularly important for privacy. However, in a major urban centre such as 
Central Sydney, the levels of privacy achievable for residential units may be less 
than in lower density suburban areas. 
 
Separation between commercial buildings is less important because of a reduced 
requirement for privacy. Separation between mixed use buildings and other 
buildings will be in accord with relevant distances for component uses. 
 
Objectives 
 
• To enhance the amenity of building occupants in terms of daylight, outlook, view 
sharing, ventilation, wind mitigation, and privacy in residential buildings and 
serviced apartments. 
 
• To enhance the quality of the public domain in terms of wind mitigation and 
daylight access.” 
 

 

The relevant numerical control is found in Clause 2.3.6 of the DCP as follows; 

 
“Side and rear setbacks 
 
2.3.6 Above a height of 45 metres, windows or balconies of commercial 

buildings are to be set back at least 3 metres from side boundaries (see 
Figure 2.11).” 

 

 
 

The CSDCP 1996 prescribes further controls in relation to setbacks at Clause 2.3.8 and notes that 

“Walls without windows do not need to be set back.” 
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Accordingly, Clause 2.3.6 refers only to commercial building being setback from “side boundaries”. 

It is debatable that the southern boundary of the subject site is actually a “side boundary”, as it 

would be logical to regard the Phillip and Elizabeth Street alignments as the side boundaries, 

Hunter Street as the front, with the south being the “rear”. 

 
 CONTEXT 

 
The existing building on the development site is setback approximately 5 metres from the 

common rear/side boundary with the “Colonial Centre”. 

 

The “Colonial Centre tower” in turn features a setback of approximately 20 metres from the 

common boundary at podium level, and therefore well in excess of the 3 metres prescribed by 

Clause 2.3.6.  

 

The Colonial Centre is a commercial building and does not contain any residential or 
serviced apartment floor space.  

 

Further, it is noted that the Colonial Centre podium is mostly non – trafficable as it has been 

gated – off except for a small area abutting the northern alignment of the tower where doors 

provide access to tenants.  

 

This area is not a publicly accessible space (refer Photo 15 below). 

 

 

P H O T O  1 5                   
Colonial Centre – Northern Podium                  
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 PROPOSAL 
 
It is noted that the approved Stage 1 DA envelope was located on the southern (rear) 

boundary. 

 

The proposed Stage 2 building proposes a small office conference room with balcony terrace 

and at four (4) levels only, (Levels 19, 22, 25 and 28), and these are expressed to the 

boundary setback as glass louvred walls and glass balustrades (refer Attachment 4 – Plan 
No. DA – 043, and, Figure 23 below).  
 

Overall, the proposed building provides for a 1.5 metre setback to the rear boundary as 

detailed in Plan No. DA – 025 (refer Attachment 4), and is consistent for the full height of the 

tower where the high rise office conference rooms are located. It is noted however, that at the 

most south – westerly corner of the core, the setback reduces to 1.2 metres due to the 

deviation in the rear boundary alignment at this point.  

 

  
F I G U R E  2 3                   
Southern Setbacks                                         Windows/balustrade within 3 metres      

 

 

 CONSIDERATION OF CLAUSE 2.3.6 
 

Clause 2.3 – Building Setbacks of CSDCP 1996 and Clause 2.3.6 states that “Above a height 

of 45 metres, windows or balconies of commercial buildings are to be setback at least 3 

metres from side boundaries (refer Figure 2.11).” 

 

As stated above, it is debatable whether the subject southern boundary of the development 

site is a “rear boundary” or a “side boundary”.  
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It is the Applicants position the subject boundary is a “rear” boundary, and Clause 2.3.6 may 

not apply at all.  

 

However, it is noted that the Council assessment report to the CSPC dated on 15 February 

2007 stated as follows; 

 
78. Above a height of 45 metres, windows or balconies of commercial 
buildings are to be set back at least 3 metres from side or rear boundaries. 
Where no windows or balconies are proposed, no setback is prescribed. The 
proposed envelope is to the southern (rear/side) boundary. Should windows 
and balconies be proposed at this elevation, it would require compliance with 
the DCP controls. Any variation would need to demonstrate that a 
reduced setback would not result in unreasonable impacts to the 
Colonial Centre. 

 

Accordingly, despite the doubt, the context of the existing and proposed setbacks is important 

and the potential impacts of the lesser setback to the four conference rooms/balconies have 

been assessed. 

 

Notwithstanding the lesser setback than 3.0 metres, any reduction to access to light and 

ventilation is minimal, and any such effect will not have a significant effect upon the amenity of 

the podium roof of the Colonial Centre considering the actual limited extent of the rear area 

used as accessible outdoor space and the setback of that area from the rear boundary of No. 

8 Chifley Square. 

 

In terms of privacy to the existing Colonial Centre tower, the overall commercial – to – 

commercial separation distance is approximately 21.5 metres, and sufficient to mitigate any 

privacy impacts or concerns. 

 

In terms of a future redevelopment of the Colonial Centre site, it is noted that the subject 

property has an area of 3,558 sqm, and has extensive boundary dimensions to the south 

(Martin Place), the east (Phillip Street) and to the west (Elizabeth Street), and any 

residential/serviced apartment redevelopment would not be unreasonably constrained by the 

reduced setback of the windows and balustrades to the 4 office conference rooms/terraces.  

 

Considering the poor access to solar access to the north in any event considering the Stage 1 

DA envelope approved for the subject site, it is highly unlikely that a residential/serviced 

apartment redevelopment of the Colonial Centre would orientate “principal” windows and 

balconies to the north.  
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In terms of the potential for the Colonial Centre site to be redeveloped with blank walls 

constructed to the common boundary there will be no adverse effect on the use or amenity of 

the subject conference rooms except for the loss of outlook up Phillip Street to Hyde Park. The 

subject rooms do not rely on natural light or ventilation, and no less, in any event would 

receive some ventilation and daylight through the 1.2 metre setback albeit minimal. 

 
 CONCLUSION 

 

Accordingly, it is concluded that there are no adverse impacts arising from the lesser “rear – 

side” setback with the Colonial Centre site. 

 

5.5      City of Sydney Heritage Development Control Plan 2006 

 

The Heritage DCP 2006 applies to all of the land within the City of Sydney local government 

whether the City of Sydney or Central Sydney Planning Committee is the consent authority, and 

includes the subject site. 

 
The DCP commenced operation on 2 January 2007.  
 
 
The relevant DCP 2006 provisions in respect of “Development in the vicinity of Heritage Items” are 

as follows; 

 

“2 Vicinity controls 
 

2.1 Objectives 
 
The objective of these provisions is to ensure that development in the vicinity of heritage 
items is designed and sited to protect the heritage significance of the item. 
 
2.2 Provisions 
 
(1) Alterations and additions to buildings and structures, and new development of sites in 
the vicinity of a heritage item are to be designed to respect and complement the heritage 
item in terms of the: 
 

(a) building envelope; 
 
(b) proportions; 
 
(c) materials, colours and finishes; and 
(d) building and street alignment. 

 
(2) Development in the vicinity of a heritage item is to minimise the impact on the setting of 
the item by: 
 

(a) providing an adequate area around the building to allow 



 
 
 
 

Stage 2 DA : 8 Chifley Square, Sydney 

Statement of Environmental Effects – March 2008                                                                                    90 

interpretation of the heritage item; 
 
(b) retaining original or significant landscaping (including plantings 
with direct links or association with the heritage item); 
 
(c) protecting (where possible) and allowing the interpretation of 
archaeological features; and 
 
(d) retaining and respecting significant views to and from the 
heritage item.” 

 

 

The relevant DCP 2006 provisions in respect of “Heritage Streetscapes” are as follows; 

 
 
“4 Heritage conservation areas and heritage streetscapes 
 

4.1 Objectives 
 
The objectives of these provisions are to ensure that development within heritage 
conservation areas and heritage streetscapes: 
 
(i) takes into consideration the contribution of the building as indicated by the Building 
Contributions Map; 
 
(ii) enhances the character and heritage significance of the heritage conservation area or 
heritage streetscape by: 
 

(a) maintaining the positive contribution of contributory buildings to 
the area or streetscape; 
 
(b) retaining and improving the contribution of neutral buildings to 
the area or streetscape; and 
 
(c) improving the contribution of detracting buildings to the area or 
streetscape. 

 
(iii) is consistent with policy guidelines contained in the Heritage Inventory Assessment 
Report. 
 
 
4.2 Provisions 
 
(1) Development within a heritage conservation area or heritage streetscape is to be 
compatible with the surrounding built form and pattern of development by responding 
sympathetically to: 
 
(a) existing form, massing, setbacks, scale and architectural style; 
 
(b) site topography and landscape; 
 
(c) views to and from the area; 
 
(d) surrounding neighbourhood character and streetscape, including buildings; and 
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(e) existing subdivision patterns. 
 
(2) Development should not project in front of the established building line towards the 
street. 
 
(3) Alterations and additions are not to dominate or detract from the original building. 
 
(4) Large expanses of solid walls are to be broken up by recesses, bays and modulations, 
vertical elements and/or the use of appropriate materials. 
 
(5) Alterations and additions are to respect the uniformity of properties which form part of a 
consistent row, semi-pair or group of buildings. 
 
(6) Development is to respect and minimise the impact on any significant public domain 
features. 
 
(7) Any applications for development within heritage conservation areas or heritage 
streetscapes are to demonstrate consistency with the area’s Heritage Inventory 
Assessment Report, in particular the Recommended Management provisions.” 

 
 

The proposal has been considered in detail in the Heritage Assessment/Impact Statement Report 

prepared by Tropman & Tropman (refer Attachment 11).  

 

5.6      City of Sydney Access Development Control Plan 2004 

 

The Access DCP provides guidance to Council, building owners and applicants in providing a 

barrier free environment for all persons, including those with a disability. The objectives of this 

Access DCP are: 

 

• To provide equitable access within all new developments and ensure that substantial 
building work carried out on or intensified use of existing buildings provides upgraded 
levels of access and facilities for all people. 

 
• To ensure that the public domain of new development provides permeability, legibility, 

flexibility, consistency, integration and clarity to allow for equitable and safe access for all 
people. 

 
• To provide a reasonable proportion of residential units in multi-unit developments which 

are designed to be flexible and easily modified to cater for occupants with existing 
disabilities or progressive disabilities. 

 
• To implement the principles and fulfil the objectives established in the City of Sydney 2002 

- 2005 Action Plan for People with Disabilities. 
 
• To encourage consideration of access issues early in the development design process. 

 
• To raise awareness and understanding of access issues for people with disabilities 

through investigation of best practice. 
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The main issues for consideration are as follows; 

 
 INGRESS & EGRESS 

 PATH OF TRAVEL 

 AMENITIES & FACILITIES 

 LIGHTING 

 SIGNAGE 

 
In addition, the policy advises that there are other statutory requirements that require assessment 

as follows; 

- AS 1428.1 - (80% of people with disabilities accommodated) 

- AS 1428.2 - (90% of people with disabilities accommodated) 

- AS 1428.4 - (Tactile Ground Surface Indicators) 

- AS 1735.12 - (Lifts, walkways) 

- BCA - Building Code of Australia 

- City of Sydney Access DCP 2004 

 

In respect of the application of this DCP to existing development (Clause 1.9), compliance with this 

plan is required where substantial alterations or works to an existing building are proposed, and 

Morris-Goding have prepared an accessibility assessment (refer Attachment 27). 

 

5.7      Other relevant Development Policies 

 
Public Art Policy 
 
 
The City Council has an adopted Public Art policy dated 19 December 1994, and seeks to 

encourage an appreciation and understanding of art through the implementation of a strategy 

which includes the installation of public art works as a part of major redevelopments. 

 

A Public Art Strategy has been prepared by Mirvac Projects Pty Ltd (refer Attachment 15) and 

acknowledged that a major contribution of artwork to the public domain will be made as a part of 

this development and that this “work” needs to take into account a number of factors if it is to be 

successful and valued by the public. These factors include the following: 

 

• Context; 

• Views & Experience; 

• Sculptural Opportunities; 

• Lighting 
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It is intended that a detailed public art brief will be prepared as a part of implementing the 

installation of public art within the reverse – podium space and Plazas, and will be the subject of a 

condition of consent to be met by the applicant. 

 

City of Sydney Exterior Lighting Strategy 
 

The proposed lighting strategy has been developed having regard to the City of Sydney’s Lighting 

Strategy. This Strategy was adopted by Council in July 2000, and seeks to establish appropriate 

objectives, strategies and standards for the lighting of the public domain including the lighting of 

new buildings within then public domain. 

 

A Lighting Strategy Statement and Exterior Lighting Concept Plan has been prepared by Arup Pty 

Ltd (refer Attachment 28), and prescribes a lighting strategy for the important elements of the 

proposed building and its public domain including proposed art works as follows; 

 
(1) Interior Lighting 

(2) Escape Stair 

(3) Exterior Accent Lighting 

(4) Roof Structure 

(5) Building Entrance/Public Space 

(6) Public Art 
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6.0 SUMMARY OF SECTION 79C ENVIRONMENTAL    
PLANNING ASSESSMENT  

 
6.1    Overview 

 
In determining the current application, the consent authority is required to consider those relevant 

matters listed in Section 79C (1) of the Environmental Planning and Assessment Act, 1979 as 

follows; 

 

 Section 79C (1) (a) - the provisions of any environmental planning instrument; any 

draft environmental planning instrument, any development control plan; and, any 

matters prescribed by the regulations, that apply to the land to which the development 

application relates. 

 

 Section 79C (1) (b) -  the likely impacts of the development, including environmental 

impacts on both the natural and built environments, and social and economic impacts in 

the locality 

 
 Section 79C (1) (c) -  the suitability of the site for development 

 

 Section 79C (1) (d) - any submissions made in accordance with this Act or the 

regulations (being the E P & A Regulations 2000) 

 
 Section 79C (1) (e) -  the public interest 

 

The following assessment summarizes the environmental effects of the proposed development as 

described in the preceding sections of this Statement, and identifies any mitigation measures 

recommended or proposed to address any potential impacts. Sections 2.0, 3.0, 4.0 and 5.0 of this 

Statement effectively forms the “Site Analysis” for the subject Stage 2 DA, and provide a detailed 

understanding of the opportunities and constraints applying to the land as demonstrated in the 

Stage 1 DA. 

 

The subsequent Design Competition “sharpened” the understanding of these constraints and 

opportunities, but significantly, the key principles established for the development of this site as the 

reverse – podium void, the extensive public domain space (now presented as an Upper Plaza and 

a Lower Plaza), the achievement of good sunlight and wind conditions achieved within these 

public spaces, and, a sustainable design in terms of energy efficiency, have all be maintained and 

indeed enhanced in the final Stage 2 design. 
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6.1 Section 79C (1)(a)(i) the provision of any environmental planning 

instrument 

 

Consideration of Sydney LEP 2005 is discussed in Section 5.2 and includes an assessment of 

the additional 10% of FSA being sought by this application. It is noted that the subject Stage 2 DA 

complies with the provisions of LEP 2005. 

 

6.2 Section 79C (1)(a)(iii) any development control plan 

 

Consideration of the Central Sydney DCP 1996, Sydney Heritage DCP 2006 and the City of 
Sydney Accessibility DCP 2004 are discussed in Sections 5.3, 5.4 and 5.5. 
 
The only variation being sought to any DCP control is that relating to Clause 2.3.6 of DCP 1996 
relating to the side – rear setback with the Colonial Centre to the south. 

 

In al other respect, the Stage 2 DA complies with the relevant DCP controls. 

 

6.3 Section 79C (1)(a)(iv) any matters prescribed by the regulations 

 

Not relevant to this application. 

 

6.4 Section 79C (1)(b) the likely impacts of the development, including 

environmental impacts on both the natural and built environments, and 

social and economic impacts in the locality 

 

Section 79C (1) (b) requires the consent authority to consider: 

 

(b) the likely impacts of that development, including environmental impacts on 

both the natural and built environments, and social and economic impacts in 

the locality 

 

Overshadowing 

An analysis of the additional overshadowing caused by the proposed development has been 

undertaken in shadow diagrams numbered DA-130 A and DA-131 A (refer Attachment 6). The 

diagrams have been prepared for August 14th at noon, 1pm and at 2pm; and June 21st at noon, 

1pm and at 2pm. 
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The shadow diagrams identify that additional overshadowing will occur along parts of the 

neighbouring streets and footpaths. Limited additional overshadowing will occur on Macquarie 

Street in the PM period; otherwise, any additional overshadowing created by the proposed 

development complies with the relevant overshadowing controls and with the shadowing assessed 

under the Stage 1 DA Consent envelope, and, is therefore considered to be acceptable. 

 

Wind Effects 

A Wind Effects and Wind Tunnel Report report has been prepared by Cermak Peterka Petersen 

Pty. Ltd (refer Attachment 24) and the concludes that the proposed development is unlikely to 

adversely impact upon the existing streetscape and use of public open space. Importantly, it 

confirms that the reverse – podium area will achive an acceptable environmental performance for 

use by the public. 

 

Reflectivity 

A reflectivety report has been prepared by Arup Pty Ltd (refer Attachment 26) and that the 

proposed building generally performs well in terms of solar reflectivity, and glare is unlikely to 

exceed the limits of acceptability.  

 

Public domain 

It is considered that the proposal will contribute a building of refined and well considered 

architectural design that will be well integrated into the public domain as a positive contribution to 

the streetscape. 

 

The key elements formimng the resposne to the “Public Domain” are considered and addressed in 

a variety of reports and plans generally as follows; 

 

 Public Domain/Landscape Plan and Statement (Attachment 10) 

 Accessibility (Attachment 27) 

 Public Art (Attachment 15) 

 Lighting Strategy and Exterior Lighting Concept Plan (Attachment 28) 

 Exisitng and Proposed Services (Attachment 20) 

 

Heritage 

The heritage values of the subject land has been addressed through a Heritage Assessment 

Statement prepared by Tropman & Tropman, Architects, whom are suitably qualified to provide 

such a statement (refer Attachment 11).  
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Acoustic Assessment 

A Noise Impact Assessment report has been prepared by Renzo Tonin Pty. Ltd (refer Attachment 
25), and subject to various recommendations, there are no adverse impacts identifed.  

 

Access, parking and transport  

The proposal complies with the parking and access requirements for the site and will not create 

any adverse traffic impacts. A Transport and Parking Assessment Report, is submitted with this 

DA and can be found in Attachment 14. 
 

Utilities 

All installations will meet the requirements under the Australian Standards and the Building Code 

of Australia. The existing and proposed services diagram and plan in Attachment 20 and the 

Stormwater Concept Plan in Attachment 21 demonstrate that all utility requirements can be met. 

The Basement B2 plan identifies the location and sizing fior the installation of a new substation. 

 

Waste Management  

A Waste Management Plan, prepared by JD MacDonald, is submitted with this report at 

Attachment 19, and demonstrates that all waste can be appropriately collected and stored on site 

for disposal. 

 

Energy  

The proposal will incorporate energy efficient design to reduce the energy usage of the operating 

building (refer Attachment 16). 

 

Safety, security & crime prevention  

The proposed activation of the site with ground level “plazas” will encourage pedestrian activity 

with improved surveillance and illumination, thereby improving security and deterring crime. A 

CPTED assessment has been undertaken and identifies strategies for maintaining a safe public 

domain (refer Attachment 18). 

 

Social Impact in the locality  

The proposed development will provide a site population and visual interest to produce a sociable 

and inviting appearance to the building.    

 

Economic impact in the locality  

The proposed development will provide a positive economic impact presenting an attractive and 
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appropriate commercial image to potential tenants, clients and the public and making a valueable 

contribution to the A1 building stock in the Sydney City financial district.   

 

Site design and internal design  

It is considered that the design is responsive to the changing character of the area and that will 

encourage more pedestrian activity around the site.   

 

Construction  

It is presumed that the standard Council construction requirements will be applied. An 

Environmental management Plan (“EMP”) incorporating a “Construction Management Plan” and a 

“Demolition Management Plan” prepared by Mirvac is provided at Attachment 17, and addresses 

issues such as; Traffic Management, Noise & Vibration Management, Waste Management, 

Erosion & Sediment Control and Site Management. 

 

The construction phase of the development will generate large volumes of waste which is to be 

managed efficiently. Reuse of demolition and excavation material should be considered wherever 

possible. Areas will be allocated for construction waste, including containers for recycling and 

reuse. In recycling materials, the objective is to recycle and/or reuse at least 70% of construction 

waste as well as source operation to facilitate reusing and prevent cross contamination.  

 

Cumulative Impacts 

The proposal is generally compliant with the development standards for the site. This is also 

demonstrated by the lack of any environmental impact on adjoining development.   

 

Accordingly the cumulative impact of the development on the character of the neighbourhood is 

expected to be negligible.   

 

6.5 Section 79C(1)(c) – Site Suitability 

 

The consent authority shall have regard to: 

 

(c) the suitability of the site for the development. 

 

Having regard to the location of the proposal, the site will adequately accommodate the 

development in that: 

 

 sufficient transport services and facilities are in close proximity; 
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 adjacent developments do not pose any prohibitive constraints and will not be 

detrimentally affected by the proposal; and 

 
 it is not subject to any natural hazards that may inhibit its operation in the proposed 

form. 

 

Context and setting 

It is considered that the building’s presentation has been considerate of the built form context of 

Chifley Square and will enhance the public and pedestrian vitality of the area.  

 

6.6 Section 79C (1)(d) – Submissions 

 

The consent authority shall have regard to: 

 

(d) any submissions made in accordance with this Act or the regulations. 

 
The consent authority will need to consider the submissions received in response to the public 

exhibition of the proposal. 

 

6.7 Section 79C (1)(e) – The Public Interest 

 

The consent authority shall have regard to: 

 
(e) the public interest. 

 
The proposal will be in the public interest.  The proposal provides a building of architectural quality 

and attractive presentation to tenants, clients and the public.   

 

The proposal provides for a new “public” space in the heart of the CBD which with an area of 

1,120 sqm and which achieves a high quality of sustainable environmental outcomes and amenity. 

 

The building itself achieves minimum 5 – star energy efficiency targets and will impose a modest 

environmental footprint. 
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7.0 CONCLUSION 
 
This Stage 2 DA proposal has been prepared after taking into account the following key matters: 

 

• The Stage 1 DA envelope and consent conditions; 

 

• The “Design Excellence” controls and objectives and the requirement for a Design 

Competition; 

 

• The key location within the Sydney CBD and the objectives for the “City Centre” 

zoning under the Central Sydney LEP 1996; 

 

• The proximity of the site to public transport, commercial and retail services, public and 

private recreation facilities and employment opportunities;  

 

• The context of the site and cityscape, including the variety of existing built forms which 

predominantly comprises medium and high-rise commercial buildings of varying 

design and character; and, 

 

• The minimal impact of the development on the amenity of the surrounding properties. 

 

The redevelopment of No. 8 Chifley Square presents a unique opportunity to make a significant 

contribution to the architecture and urban design of the Sydney CBD, in one of the key areas of 

the city. Sydney is fortunate in having the heritage significant Chifley Square with not only the 

former Qantas building but also No. 2 Chifley Square, the Renzo Piano “Aurora Place” and the Sir 

Norman Foster “126 Phillip Street" buildings within its vicinity. With its prominent northern elevation 

addressing Chifley Square, the subject Site occupies an even more significant location within the 

visual catchment of the Square and adjacent streets. 

 

The proposed development is entirely consistent with the aims and objectives of the SLEP 2005. A 

well - designed commercial building will contribute greatly to the public interest and help fulfil the 

objectives of the Sydney Central LEP, in particular, the following zone objectives: 

 

(a) to encourage Central Sydney's role and growth as one of the Asia-Pacific region's principal 
centres for finance, commerce, retailing, tourism, cultural activities, entertainment and 
government, 
 
(h) to recognise and enhance the character of Special Areas, 
 
(l) to provide active frontages to streets. 
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It is concluded that a new commercial building with a floor space in excess of 21,000sqm will 

contribute significantly to the availability of A – Grade/Premium Grade building stock in this 

important financial district of the Sydney CBD. 

 

The height, scale and form of the proposal is compliant with Council’s controls, and the podium – 

void design contributes positively to the spatial character of Chifley Square opposite and the 

streetscape generally. The “reverse - podium” form provides public domain of significant 

architectural merit and will provide a high quality of amenity for the public. 

 

There are no adverse impacts arising from the absence of a setback above street wall height, and 

the resultant building form is consistent with similar forms evident in adjacent and nearby 

development, particularly the Deutsche Bank building to the east. Similarly, the small variation to 

the side – rear setback control on the southern boundary has no short or long term impact on 

either the future occupants or the future redevelopment prospects for the Colonial Centre. 

 
The proposed development seeks to utilise the provision of 10% additional FSR permitted under 

Clause 10 of the LEP. Permitting the provision of 10% additional FSR is considered appropriate as 

the proposed development provides a significant contribution to the public domain of Sydney with 

the reverse – podium design and open publicly accessible plaza. A detailed assessment has been 

undertaken of all urban design cues applicable to the site, and likely amenity impacts, and having 

regard to the assessment criteria under Clause 10(1), it is considered that the subject site merits 

the waiver of strict compliance with the FSR control of 12.5 : 1, and accordingly, the Stage 2 DA 

merits the award of a maximum FSR of 13.75 : 1. 

 

The proposal addresses the matters for consideration under Section 79C of the Environmental 

Planning and Assessment Act, 1979.  It will deliver an exemplary and appropriate development to 

the City of Sydney and is worthy of approval. 
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