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time where the Plant’s availability is less critical, in order to provide resilience for when the Plant is 
required.  

Options Considered 

KBR were engaged to assess the options to provide a pumping solution, that in the event of one of 
the existing pumps being unavailable, would allow the Plant to maintain a 250 ML/d average supply.  

The following options were identified and considered: 

Option 1 – Extensive Inventory of Spares 
Option 2 – Identical Spare Replacement Pump 
Option 3 – A New Additional Supplemental Flow Pump within Existing Building 
Option 4 – Two (2) New Pumps with Full Flow Capability within the Existing Building 
Option 5 – A New Additional Supplemental Flow Pump within a Building Extension 
Option 6 – A New Additional Identical Pump within the Existing Building 
Option 7 – An Additional Identical Pump within Building Extension 
Option 8 – Larger Impellers in Existing Pumps 
Option 9 – Two (2) New Pumps with Full Flow Capability and Ultimate Uprating Option 

A number of aspects for each discipline of Electrical, Civil, Mechanical, Structural and Piping were 
considered in each option and the options were assessed against the following criteria: 

 Supply Security - ability to provide a minimum 266 ML/d @58m head with one pump offline, 
so that the 94% up time of the plant as a whole is not impacted by the DWPS. 

 Low Flow ability – this figure is provided to show the lowest possible flow from the 
arrangement. 

 Max Flow – this figure is provided to show the maximum possible flow from the 
arrangement with one pump not operational. 

 Relative Cost – this figure is provided to give relative order of magnitudes and the values 
should not be considered absolute. 

 The impact of the option on the 550 ML/d expansion – this only provides information on 
how the option impacts the expansion and not how retained existing installation might 
impact on or be impacted on by the expansion. 

KBR’s recommendation considered that option 3 would be the most advantageous and most likely to 
provide the best benefit as this option was deemed most efficient whilst providing the required 
availability and reliability. It was further recommended, as a subset of this option, that the impeller 
be modified to allow for greater flexibility in flow rates. 

Full details are available on request in KBR Options Report - SEG850-0005-TD-WE-REP-0001 _0. 

Proposed Scope 

An additional pump will be installed in the existing pump hall. The pump will be of the same size as 
the existing pumps, utilising the existing spare rotor and the existing spare VSD to implement the 
design. 

As part of the design it will be necessary to install the VSD in the existing electrical building in a 
similar manner to the current installations. A new high voltage (HV) switchgear and contactor panel 
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will also be required, and they will be to the same design as the existing. There is enough space to 
complete this alteration utilising existing trenches and cable trays. 

A new pump control panel will be required, interfacing with the existing SCADA system. The current 
Functional Design Specification (FDS), which is the basis of the control system architecture for the 
process area, requires modification to determine any changes to the operational philosophy. It is 
expected this philosophy will be similar to the existing, with single pump operation, or only two 
pumps possibly running at once. Therefore, the FDS is expected to be changed to incorporate an 
additional pump, and to allow any combination of one or two pumps to operate simultaneously 
aligned to the existing control philosophy. 

The design has considered measures to minimise the time and effort required to implement the 
changes. Where possible, existing infrastructure has been utilised to incorporate the modifications in 
an effort to minimise time and costs. 

In order to fit the new pump into the existing building, one of the drinking water pumps (PMP11) 
would need to be modified by changing the side on which the motor sits. This requires that: 

1. The motor has the fan reversed to allow for the changed operating direction. 
2. The heat exchanger piping be altered to utilise the opposite side. 
3. The terminal box on the opposite side of the motor be used. 
4. A smaller coupling be used for the coupling of the motor to the pump. 
5. The pump impeller be turned around on the shaft so that it alters the side on which the 

pump sits. 
6. A new plinth be installed for the motor. 
7. Alterations are made to the access ways. 
8. A new cooling water pump is installed. 

In addition to the changes to the existing pump, the following changes will be required for the 
existing spare motor: 

1. The motor has the fan reversed to allow for the changed operating direction. 
2. The heat exchanger piping be altered to utilise the opposite side. 
3. The terminal box on the opposite side of the motor be used. 
4. The existing motor would need the base support altered to fit on the existing anchor bolts 

that would remain behind after PMP11 motor is moved. 
5. The existing PMP11 cooling water pump is utilised. 

The new transfer pump will require: 
1. A new plinth for the pump. 
2. New access platforms. 
3. New piping. 
4. The direction of rotation and driven side nominated to suit the installation. 

The key structural scope will require: 
1. Penetrations in the concrete wall for the suction and discharge piping. 
2. Additional footings for the existing pump PMP11 motor. 
3. Additional footings for the new pump. 
4. Additional footings for the support of the suction and discharge piping. 
5. Minor footings for structure and cooling water pump. 
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Additional considerations include: 
1. The piping arrangement for the pumps would reuse the existing piping design as much as 

possible to enable use for the expansion, and to make components identical for spares 
compatibility. 

2. The piping tie-ins to the existing suction and discharge headers were located to align with 
one of the intended tie-in points for the expansion of the plant. 

3. The layout of the structural walkways requires significant alteration. 
4. Modification required to existing cable routes and trays, along with additional power and 

control cables. 

Full details of the project are documented in the KBR Basis of Design Report & Concept Drawings and 
are available on request. 

Cost Estimate 

Estimated Capital Project Cost is  based on a mix of budget quotations from suppliers and 
estimated values. The project cost is subject to change based on a competitive tender process and is 
intended to be an indicative value only. 

Estimated Opex Cost is  per year. 
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Proposed Layout 

 




