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1. Project Overview 

1.1. Background and Context  
The NCRIS Strategic Roadmap for Australian Research Infrastructure, released in 
August 2008, following extensive consultation with the research community, identified 
the need for additional High Performance Computing (HPC) capability at a national 
level. 

The Australian Government’s Super Science initiative has responded to that need, in 
part, by initiating the establishment of a new HPC Centre in Perth. 

This investment will provide a world-class HPC centre that is well placed to build 
towards meeting the enormous challenges associated with the computing and data 
processing capabilities that the SKA will involve. In addition to making a significant 
contribution to SKA Science, the Centre will constitute a hub for high performance 
computing that will support high-end research in many disciplines, including 
nanotechnology, biotechnology, geoinformatics, engineering, atomic physics, 
chemistry, minerals and mining. 

The Perth-based high performance computing centre project was officially launched 
by Senator Kim Carr, Minister for Innovation, Industry, Science and Research, at a 
ceremony held at the Australian Resources Research Centre (the headquarters of 
iVEC), on 27 August 2009. The Centre was named after Dr Joseph Pawsey – an 
Australian pioneer in the field of radio astronomy.  

iVEC – the hub of advanced computing in WA - is an unincorporated joint venture 
between the CSIRO and all four public universities in Western Australia, whose 
purpose is to allow the State’s industry, science and technology communities to 
access high performance computing, large-scale storage, high-speed communications 
and 3D visualisation in order to meet the demands faced by Western Australia to 
compete effectively on a global basis. The nature of this relationship between iVEC 
and its institutional partners is reflected in the agreed governance and management 
arrangements for the duration of the Centre Project: 

• CSIRO, the Centre Agent for iVEC, has executed the Funding Agreement with 
the Commonwealth Government for the construction of a HPC facility and 
associated infrastructure at its ARRC site in Perth, Western Australia. 

• CSIRO will own and maintain the facility, to be built on land owned by CSIRO. 

• iVEC will manage the operations of the Centre and provide services to the high 
end research user community. 

iVEC has been an enthusiastic supporter of other NCRIS and EIF activities including 
the NCRIS Platforms for Collaboration program. It is the Western Australian Partner in 
the Australian Research Collaboration Service (ARCS), a Partner in the National 
Computing Infrastructure (NCI) and a host for some Australian National Data Service 
(ANDS) staff. 

1.2. Objectives of the Project. 
The Objective of the Project is to construct a national HPC facility comprising a peak 
HPC capability that meets the needs of both the radio astronomy research community 
and high-end researchers in other areas of computational science. 

In order to achieve that objective, the project will: 

• Plan, design and construct a building and associated external infrastructure, 
located in Perth, Western Australia, which will house the petascale High 
Performance Computing (HPC) system. 
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• Design, procure and install a petascale HPC system that meets the needs of 
both the radio astronomy research community and high-end researchers in 
other areas of computational and data-intensive science. 

• Plan for the operation and use of the petascale HPC system. 

Specifically the Pawsey Centre Project will create a new HPC centre, and will: 

• Provide an internationally significant HPC capability, and associated data 
support, to prioritised radio astronomy data analysis and physical sciences 
research endeavours 

• Develop and operate a resource allocation system that gives priority research 
on-demand access to allocated resources 

• Support meritorious research in all fields through the provision of ‘capability’ 
quality computational services which specifically requires petascale HPC access 

• Construct a Data Centre facility able to support system upgrade through the 
proposed lifetime of the SKA, (should Australia host the SKA) 

• Provide a significant boost to national HPC capacity through the extension of 
existing facilities during the Data Centre construction phase and develop 
world-class HPC expertise among the high-end research users 

The achievement of these objectives will lead to outcomes that will: 

• Develop world-class HPC expertise among the high-end research user 
community and staff, through the planned installation of approx 150 TeraFlops 
of HPC capacity at existing iVEC Facilities 

• Provide infrastructure to support research which specifically requires petascale 
HPC access 

• Facilitate the intellectual capability relating to the use of HPC facilities to 
support high-end research 

• Augment opportunities for researchers including WA computational science 
researchers to participate in a National Merit Allocation Scheme. 

1.3. Implementation principles 
The organisations participating in the development of the Pawsey Centre will 
endeavour to establish, operate and provide access to HPC infrastructure in 
accordance with the EIF principles, listed below. 

EIF Principles 

• Principle 1: Projects should address national infrastructure priorities 

• Principle 2: Projects should demonstrate high benefits and effective use of 
resources 

• Principle 3: Projects should efficiently address infrastructure needs 

• Principle 4: Projects should demonstrate they achieve established standards in 
implementation and management. 

iVEC – which will manage the design and operation of the Centre -  will endeavour to 
establish, operate and provide access to the Centre’s facilities in a manner which: 

• takes into account the long-term strategic requirements of relevant research 
disciplines; 

• enhances national and international research collaboration; 

• provides leading-edge research capability for relevant disciplines and seeks to 
support excellence in science; 
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• provides for merit-based access to the facilities in accordance with the norms 
and expectations of the research community; and 

• has a strong emphasis on service provision to the research community. 

1.4. Scope of the Project 
The Centre will be developed (designed, constructed and managed) in Perth by iVEC 
and its Joint Venture partners CSIRO, Curtin University, Murdoch University, Edith 
Cowan University and The University of Western Australia. 

The establishment of the Centre involves the planning and development of four inter-
related components: 

• The expansion of current capabilities through the installation of approx 150 
teraflops of HPC capacity at existing iVEC Facilities in the first eighteen months 
of the project 

• The design and procurement of the computer hardware that constitutes the 
petascale computer 

• The design and construction of the physical building that houses the petascale 
computer 

• The resource allocation processes that determine the use of the HPC capability. 

The Centre will be co-located with the Australian Resources Research Centre at the 
Western Australian Technology Park, Kensington, WA. 

The project is designed to complement CSIRO’s Australian SKA Pathfinder (ASKAP) 
and the International Centre for Radio Astronomy Research (ICRAR). 

As well as making a significant contribution to SKA science and ASKAP, the Centre will 
support high-end research in many disciplines and help to establish Australia as a 
world hub for high-performance computing. 
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1.5. Participants 
 

Participant Roles & Responsibilities 

Commonwealth 
Government 
(DIISR) 

Provides the funding for the project through an EIF Funding 
Agreement with CSIRO. Monitors and evaluates implementation of the 
project through the Funding Agreement. 

CSIRO Acts as the Centre Agent for iVEC 

Signs the EIF Funding Agreement in its capacity as the Centre Agent 
for iVEC 

iVEC Acts as the Project Client 

HPC Centre 
Steering 
Committee 

Responsible for the establishment and commissioning of the Centre 

Reports to the iVEC Board 

HPC Systems 
Project Control 
Group 

Develops and manages the expansion of the HPC capacity of existing 
iVEC Facilities for the purpose of growing petascale HPC expertise 
among iVEC staff and the high-end user community. 

Responsible for identification, sourcing and procurement of the HPC 
hardware for the Centre. 

HPC Building 
Project Control 
Group 

Responsible for the planning, design and construction of the building 
that will house the Centre 

 

1.6. Funding arrangements 
The total Commonwealth funding for the Project is $80M over four years: $20M per 
year from 2009-10 to 2012-13. Funding is being provided from the Education 
Investment Fund (EIF), which has the authority to fund ‘the creation and 
development of research infrastructure’. 

Funding will be provided through a Funding Agreement to be signed between CSIRO, 
acting as the iVEC centre agent, and DIISR, to enable iVEC's management of the 
Project. 

While the Commonwealth will provide support for the capital cost of the Project, iVEC 
partners and the WA Government, are required to meet operational costs including 
the employment of appropriate staff to manage and sustain the Centre. 

2. Project Infrastructure 
The infrastructure that will result from the EIF funds in accordance with the Funding 
Agreement will comprise two main elements: 

a) The HPC component – the HPC capacity available to users of the Centre will be 
increased to the petaflop scale over the lifetime of the Centre through: 

1) the development of world-class HPC expertise among the high-end 
research user community and iVEC staff, through the installation of approx 
150 teraflops of HPC capacity at existing iVEC Facilities in the first 18 
months of the project – and consequently, enhancement of the intellectual 
capability relating to the use of HPC facilities to support high-end research: 
and 

2) the purchase, installation and commissioning of the petascale computer 
that is housed within the facility, over the last 30 months of the project. 

b) The Building: construction of a purpose-built facility and associated electrical and 
cooling infrastructure, to house a petascale computer. 
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2.1. Infrastructure Components 
EIF Funds will be used to create the following infrastructure: 

2.1.1. HPC Systems Buildout 
An integral part of the overall planning and design of the petascale HPC system is the 
planned expansion of existing iVEC HPC capacity. This expansion will enable the 
assessment of the differing requirements of high-end research user communities with 
regard to the productive exploitation of an eventual petascale computing system. 
Current capacity will be expanded to around 150 teraflops, enabling researchers to 
develop their expertise to ensure their optimal use of another order of magnitude in 
high performance computing. This ‘bridging’ stage is critical to the effective planning, 
implementation and take-up of the petascale computing system. 

• Expansion of current iVEC HPC facilities:   July 2009 – Dec 2010 

• Integration with initial Petascale scoping phase:  Jan 2010 – Dec 2010 

• Indicative value:      $15 million 

2.1.2. Petascale HPC System 
The specification and procurement of the petascale computing system will in effect 
commence with the expansion of the existing iVEC HPC facilities (as outlined above). 
The final configuration will service the current and anticipated needs of both the radio 
astronomy research community and high-end researchers in other areas of 
computational science. 

• Specification of Petascale HPC System:  Jan 2010 – Dec 2010 

• Procurement of Petascale HPC System:  Jan 2011 – Dec 2011 

• Installation & Commissioning:   Jan 2012 – June 2013 

• Indicative Value:    $40 million 

2.1.3. HPC Centre Building  
The Centre building will be located on CSIRO property, adjacent to the Australian 
Resources Research Centre (ARRC), Technology Park, Kensington, WA. It will be 
specifically designed to house the petascale computer, incorporating appropriate 
cooling systems and electrical power supply. 

• Building planning, design & approval Jul 2009 – Dec 2010 

• Building construction:    Jan 2011 – Dec 2011 

• Indicative value:     $25 million 

 

2.2. Infrastructure Development Phases 
The infrastructure components outlined in Section 2.1 will be developed over a four 
year timeframe, in three broad phases. Each phase incorporates Milestones, some of 
which are related to progress payments. 

Phase I (July 2009 – Dec 2010) comprises: 

• Buildout of the existing HPC system 

• Scoping and specification of the petascale HPC system 

• Planning,design and approval of the building to house the petascale HPC 
system 
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Phase II (Jan 2011  - December 2011) comprises: 

• Procurement of the petascale HPC system 

• Construction of the building to house the petascale HPC system 

Phase III (January 2012 – June 2013) comprises: 

• Installation and commissioning of the petascale HPC system 

 

The detailed milestones for Phases II and III will be articulated in more detail in the 
Annual Business Plans.  

Phase II milestones depend on Public Works Committee and other building design 
decisions yet to be determined. The commencement of Phase II is contingent upon 
receiving PWC approval for the building construction by 31 December 2010. 

Phase III milestones depend on tender and procurement decisions and associated 
installation arrangements yet to be determined. The commencement of Phase III is 
contingent upon a successful procurement of the petascale computing hardware and 
the completion of the building by 18 December 2011. 

The high-level project timeline below shows the integration of the phases for the 
development of the infrastructure components detailed above. 
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2.3. Milestones 

2.3.1. Major Project Milestones 
  
 Major Project Milestones Projected 

Completion 
Date 

1 Provide commitment to operating the HPC Systems Buildout 
infrastructure 

30 Nov 2009 

2 Signing of EIF Funding Agreement by CSIRO 4 Dec 2009 

3 Pawsey Centre Project Milestone Report 1 31 Dec 2009 

   

4 Execution of Participants’ Agreement for Pawsey funding 31 Mar 2010 

5 Procurement of first system in HPC expansion complete 31 Mar 2010 

6 Pawsey Centre Project Milestone Report 2 31 Mar 2010 

7 Annual Business Plan 1 31 Mar 2010 

8 Pawsey Centre Project Milestone Report 3 30 Jun 2010 

9 Building PWC process completed/Parliamentary Approval 31 Aug 2010 

10 Pawsey Centre Project  Annual Report 1 (incl Milestone Report 4)  30 Sep 2010 

11 HPC expansion procurements completed 31 Dec 2010 

12 Pawsey Centre Project Milestone Report 5 31 Dec 2010 

   

13 Annual Business Plan 2 31 Mar 2011 

14 Pawsey Centre Project Milestone Report 6 31 Mar 2011 

15 Pawsey Centre Project Milestone Report 7 30 Jun 2011 

16 Pawsey Centre Project  Annual Report 2 (incl Milestone Report 8)  30 Sep 2011 

17 Completion of Pawsey Centre Building 31 Dec 2011 

18 Contract let for installation of petascale system 31 Dec 2011 

19 Pawsey Centre Project Milestone Report 9 31 Dec 2011 

   

20 Annual Business Plan 3 31 Mar 2012 

21 Pawsey Centre Project Milestone Report 10 31 Mar 2012 

22 Pawsey Centre Project Milestone Report 11 30 Jun 2012 

23 Delivery of petascale HPC system 30 Jul 2012 

24 Pawsey Centre Project  Annual Report 3 (incl Milestone Report 12) 30 Sep 2012 

25 Pawsey Centre Project Milestone Report 13 31 Dec 2012 

   

26 Annual Business Plan 4, including science case for further funding 31 Mar 2013 

27 Pawsey Centre Project Milestone Report 14 31 Mar 2013 

28 Acceptance of petascale HPC system 30 Mar 2103 

29 Commissioning of petascale system 30 Jun 2013 

30 Pawsey Centre Project Milestone Report 15 30 Jun 2013 

31 International review of service quality and research outcomes 30 Sep 2013 

32 Pawsey Centre Project  Final Report 30 Sep 2013 
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2.3.2. Quarterly Milestones – Phase I  
 
 
 Milestones to 30 Sept 2009 Projected 

Completion 
Date 

1 Submit Interim Project Plan Draft to DIISR 20 Aug 2009 

2 Establish and convene the HPC Systems Project Control Group 20 Aug 2009 

3 Commence analysis of HPC parameters & requirements for building 
capability of existing HPC nodes  

20 Aug 2009 

4 Commence Site/Infrastructure/Environmental/Energy Generation 
Studies, etc 

20 Aug 2009 

5 Submit Interim Project Plan (final) to CSIRO 30 Sep 2009 

6 Advertise for Project Director  30 Sep 2009 

7 Establish and convene the HPC Centre Steering Committee 30 Sep 2009 

8 Commence environmental studies & analysis (Issue identification) 30 Sep 2009 

9 Complete preliminary topographical survey of site  30 Sep 2009 

   

 
 Milestones to 31 December 2009 Projected 

Completion 
Date 

1 Initiate first procurement of HPC components for the expanded iVEC 
Facilities 

30 Oct 2009 

2 Evaluate Project Director applications  30 Oct 2009 

3 Advertise for HPC Systems Architect  30 Oct 2009 

4 Establish and convene the HPC Building Project Control Group 30 Oct 2009 

5 Commence identification of functional requirements & specialized 
needs for the facility  

30 Oct 2009 

6 Commence audit of site services (internal & external) infrastructure 
capacity  

30 Nov 2009 

7 Commence exploration of block diagram & siting options 30 Nov 2010 

8 Commence development of a preliminary building Project Brief & 
Costing Plan 

30 Nov 2009 

9  Submit Final Project Plan to CSIRO  30 Nov 2009 

10 Provide commitment to operating the HPC Systems Buildout 
infrastructure 

30 Nov 2009 

11 Evaluate HPC Systems Architect applications 30 Nov 2009 

12 Signing of EIF Funding Agreement by CSIRO 4 Dec 2009 

13 Advertise Building Project Manager contract 10 Dec 2009 

14 Evaluate Building Project Manager Tender Responses 17 Dec 2009 

15 Develop brief for planning and design consultants  18 Dec 2009 

16 Appoint Project Director 18 Dec 2009 

17 Appoint Building Project Manager (firm)  24 Dec 2009 
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Milestones to 31 March 2010 Projected 

Completion 
Date 

1 Advertise Planning and Design consultants contract 7 Jan 2010 

2 Evaluate Planning and Design consultant Tender Responses 21 Jan 2010 

3 Engage planning and design consultant 22 Jan 2010 

4 Appoint HPC Systems Architect 31 Jan 2010 

5 CSIRO/iVEC user consultations (initially by PM and then with planning 
and design consultants upon appointment at end of Jan) 

31 Mar 2010 

6 Complete building options development and analyses 31 Mar 2010

7 Complete Schematic Design 31 Mar 2010 

8 CSIRO briefs DoFD, & PWC Secretariat 31 Mar 2010

9 Initiate procurement of remaining HPC components for the expanded 
iVEC Facilities  

31 Mar 2010 

10 Finalise first HPC procurement 31 Mar 2010 

11 Execution of Participants’ Agreement 31 Mar 2010 

Milestones to 30 June 2010  

1 Commence consultative process for the definition of the requirements 
and parameters of the petascale HPC system 

30 Apr 2010 

2 CSIRO prepares PWC Evidence (must be available for Referral 
Motion) based on Schematic design 

30 Apr 2010 

3 Dry Run PWC Hearing 17 May 2010 

4 Referral Motion (by Minister for Finance and Deregulation)  May 2010 

5 PWC Public Hearing Jun/Jul 2010 

Milestones to 30 Sept 2010  

1 PWC advertises for public submissions/comments Jun/Jul 2010 

2 PWC Report  Aug 2010 

3 PWC Report Tabled in Parliament Aug/Sep 2010 

4 PWC Expediency Motion Aug/Sep 2010 

Milestones to 31 Dec 2010  

1 Complete building approvals process Nov 2010 

2 Complete procurement of expanded HPC equipment 31 Dec 2010 

3 Complete tender documents for petascale HPC system procurement 31 Dec 2010 

 

2.3.3. Quarterly Milestones – Phase II 
Detailed quarterly milestones for Phase II will be provided in the Annual Business Plan 1 
that will be consistent with building plans approved by PWC and the result of the design 
activities completed in Phase I.  

2.3.4. Quarterly Milestones – Phase III  
Detailed quarterly milestones for Phase III will be provided in the Annual Business Plan 2 
that will be consistent with the outcomes of the tender process for the petascale HPC 
systems. 
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2.4. Project Resources  
The key resources for the project comprise: 

• Financial contributions - outlined in Table 1 provided in Item C3 of Schedule 1 
– comprising funding of $20 million per financial year, 2009-10 to 2012-13, 
through the EIF Funding Agreement. 

• the technical and project management skills of: 

 the Project Director 

 the HPC Systems Architect 

 the Building Project Manager 

• the technical expertise and experience of staff located within existing iVEC HPC 
Facilities. 

• Additional support in the following areas will be drawn where possible from 
existing CSIRO capabilities and resources. Further project resources in the 
form of contracted services may be identified subject to agreement as per the 
Funding Agreement.  

 Project Officer 

 Costing Construction Officer 

 Contract & HR Support (CSIRO) 

 Procurement & Probity Support (CSIRO) 

 Legal Support (CSIRO) 

Note: iVEC personnel involved in the Steering Committee, Project Control Groups and 
other governance structures are not regarded as costed project resources. 

 

3. Access and Pricing  

3.1. General Principles 
The systems and services supported by the Centre will be part funded by the 
Commonwealth and part funded by other participants.  These contributions will result 
in underlying shares of the systems and services based on the respective proportion 
contributed towards the total costs of the Centre from July 2009 through to the 
expected decommission of the systems, defined here as June 2016. 

In anticipation of prospective contributions by iVEC, the parties agree to assign 60% 
and 40% as the respective shares of the Commonwealth and iVEC, and agree to 
refine those shares prior to the operation of the petascale HPC, using updated iVEC 
budgets in January 2012 and as reported in Business Plan 3 (March 2012). 

The parties further agree that in respect of the total systems and services funded 
under this project, that: 

a) A proportion will be made available to the radio astronomy community to 
support SKA related research.  

b) A proportion will be allocated to accommodate meritorious use and the 
national priority data-intensive research requirements of NCRIS and Super 
Science investment. 

In respect of a), the radio astronomy use shall have first call on up to 25% of the 
systems and services. iVEC will consult with the Australian radio astronomy 
community to allocate the components of this proportion including its potential to 
contribute to the base line data processing for MWA and ASKAP. All astronomy 
researchers may in addition participate in the merit and data-intensive priority 
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processes.  The Commonwealth and iVEC will support this use by equal allocations 
from their underlying shares. 

In respect of b), iVEC will establish a Pawsey Allocation Committee to advise it 
concerning the development and management of allocation processes. Details of 
these allocation processes and selection criteria will be agreed with the 
Commonwealth and included in each Annual Business Plan.  In general, allocations 
will be made to the best research proposals against the selection criteria from any 
researcher eligible for support through EIF infrastructure investment. 

The proportional use shall be reported monthly with the intention that these 
guidelines should be targets for each quarter, and unused proportions are not carried 
forward. 

The use of shares arising from funding contributed outside of this agreement to the 
expansion of the Centre, shall be determined by agreement with iVEC.  It is expected 
that further contributions from additional investments in the Centre by astronomy or 
other Super Science developments or any other research interest, would be converted 
to shares allocated at the discretion of the contributing parties. 

3.2. Access Charges 
In addition to the access principles outlined in 3.1 above, there will be provision for 
any organisation to purchase a portion of the systems for their priority use at full 
operating cost. The cost to research organisations will be the annual cost of the 
facility in that year factored by the share made available. The cost of access to non-
research and commercial users must take account the requirement for Competitive 
Neutrality and may take into account other market factors. 

3.3. Information Management  

3.3.1. Information Management 
iVEC will use CSIRO’s established project management methodology to document 
project processes, decisions and deliverables, and keep records appropriate to enable 
scrutiny of its decisions and outcomes.  

The use of this methodology will ensure that: 

• There is a structured, consistent approach to managing the project (initiation, 
planning, execution, handover, review). 

• There are tools and guides provided for the initiation, planning, execution, 
monitoring, control and completion of the project, to minimise project 
management effort and maximise effectiveness. 

3.3.2. Intellectual Property 
The majority of the funds in this project will be spent on building a state-of-the-art 
datacentre and a petascale computer, where it is anticipated that there will be no 
intellectual property generated.  

Intellectual Property included in Project Materials will be owned by CSIRO and held for 
the benefit of the iVEC partners in accordance with the Intellectual Property 
arrangements that iVEC may adopt from time to time. 
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Ownership and Management  

3.4. Ownership  
iVEC is an unincorporated joint venture between the CSIRO and all four public 
universities in Western Australia, whose purpose is to allow the high-end research 
communities to access high performance computing, large-scale storage, high-speed 
communications and 3D visualisation facilities. 

The CSIRO, as the Centre Agent for iVEC, is the signatory to the EIF Funding 
Agreement. As such, CSIRO will own and maintain the Centre, with iVEC managing 
the operations of the Centre and providing services to the high-end research user 
community. 

The Centre will physically house the bulk of the HPC equipment acquired as part of 
the project. Other existing HPC, located within iVEC’s partner institutions, will be 
upgraded in Year 1 of the project to provide researchers with access to a mid-range 
HPC system that will be used to inform the HPC Systems Project Control Group of the 
parameters that are critical to the acquisition of an appropriately configured petascale 
HPC system. Ownership of these upgraded assets will be vested in the hosting 
institution. 

3.5. Governance Framework 
As outlined in section 1.1 above, the relationship between iVEC and its institutional 
partners is reflected in the agreed governance and management arrangements for the 
duration of the Centre Project: 

• CSIRO, the Centre Agent for iVEC will execute the Funding Agreement with the 
Commonwealth Government for the construction of an HPC facility and 
associated infrastructure at its ARRC site in Perth, Western Australia. 

• CSIRO will own and maintain the Centre, to be built on land owned by CSIRO. 

• iVEC will manage the operations of the Centre and provide services to the high 
end research user community. 

The iVEC Board has established an HPC Centre Steering Committee, supported by an 
HPC Systems Project Control Group and an HPC Building Project Control Group, to 
provide the Board with strategic and operational inputs. 

3.5.1. iVEC Membership 
iVEC membership comprises the following organisations: 

• CSIRO 

• Curtin University 

• Edith Cowan University 

• Murdoch University 

• University of Western Australia 

3.5.2. iVEC Board 
iVEC is governed by a Board of Management comprised of an independent 
Chairperson and representatives from iVEC’s partners. As at Sep 30 2009, the Board 
was comprised of:  

•  
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•  

  

  

3.6. Management Structure  
The proposed project management structure comprises a Steering Committee with 
overall responsibility for the planning and execution of the project, and a Project 
Control Group for each of the two project components (HPC Systems and HPC 
Building). 

The management structure diagrammed below and outlined in the sections that 
follow, is designed to ensure that the Centre is planned and developed in an efficient 
and effective manner. The structure and associated project management roles will 
exist only for the life of the project (approximately four years).  

The governance and management of the Centre, once established, will be determined 
by the iVEC Board prior to the commencement of operation of the Centre. 
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At the day to day operational level, the Project Director reports directly to the iVEC 
CEO. The Systems Architect and the Building Project Manager report to the Project 
Director. These relationships are outlined in the diagram below. 
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3.6.1. CSIRO 
The CSIRO (an iVEC Partner) has the following responsibilities during the life of the 
Centre project: 

• Executes the EIF Funding Agreement with the Commonwealth Government 

• Holds ultimate contractual responsibility 

• Acts as the Centre Agent for iVEC 

3.6.2. iVEC Board 
Acting within the Terms and Conditions of the EIF Funding Agreement, the iVEC Board 
endorses the governance and project management structures required for the 
efficient planning and execution of the Centre project. 

In its role as the project Client, the iVEC Board specifies its requirements concerning 
the nature of the HPC system and the purpose-built building that will house the HPC 
equipment. 

3.6.3. Pawsey HPC Centre: Steering Committee 
The Steering Committee has overall responsibility for the establishment and 
commissioning of the Centre (building construction and HPC hardware acquisitions). 

The Committee provides regular Progress Reports to the iVEC Board. 

A key position within the Steering Committee is the HPC Centre Project Director. This 
person will have overall responsibility for the planning, execution and management of 
the Centre project (ie including the HPC systems identification and the building 
construction). The Project Director reports at the operational level to the CEO. 
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The Steering Committee comprises: 

Chair    

Project Director (to be appointed) 

iVEC CEO   

iVEC Board Representative  

CSIRO Executive Representative tba 

Aust SKA Coordination 
Committee Chairman 

 

DIISR Observer (non-voting)   
 

3.6.4. HPC Systems: Project Control Group 
The HPC Systems Project Control Group is responsible for identification, sourcing and 
procurement of the high performance computing hardware for the Centre. 

The specialised nature of the technology necessitates the appointment of an HPC 
Systems Architect 

The Systems Architect will be responsible for expert liaison with all relevant 
stakeholders, to identify the particular technical needs of specific future user groups. 

The Systems Architect will provide regular status reports to the Project Control Group 
and make final recommendations to the Project Control Group concerning the 
requirements and parameters for the purchase of HPC equipment. At the operational 
level, the Systems Architect reports to the Project Director. 

The Systems Project Control Group will submit reports and recommendations to the 
Steering Committee for sign-off. 

 

The HPC Systems Project Control Group comprises: 

Chair  

Project Director 

HPC Systems Architect 

ICRAR representative 

ASKAP representative 

NCI Representative 

iVEC Board representative 

iVEC Facility Directors’ Representativ

Computational Science representative

Computational Science representative

 

3.6.5. HPC Building: Project Control Group 
The HPC Building Project Control Group is responsible for the planning, design and 
construction of the building that will house the Centre. 

The Project Manager for the Control Group will have expertise and experience in 
building construction management. 
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The Project Manager (Building) will have oversight of all matter relating to the 
planning, design, approval, procurement and construction stages of the building 
project. 

The Project Manager is also responsible for liaison with all relevant stakeholders, to 
identify particular technical needs of specific future user groups. 

The Project Manager will provide status reports to the Project Control Group at 
regular intervals. At the operational level, the Project Manager reports to the Project 
Director. 

The Project Control Group will provide regular status reports to the Steering 
Committee concerning the progress of the building planning and construction. 

The Building Project Control Group will submit reports and recommendations to the 
Steering Committee for sign-off. 

 

The HPC Building Project Control Group comprises: 

Chair  

Project Director 

Project Manager (Building) 

iVEC Board representative 

iVEC Facilities Representative 

CSIRO Representative (Facility Agent) 

CSIRO Representative (Property) 
 
 

3.7.  Project Goals and Evaluation 

3.7.1. Goals 
The primary goal of the Centre is to establish a world-class hub for high performance 
computing that will support high-end research in different areas of computational 
science, including Radio Astronomy. In so doing, the Centre will complement and 
support CSIRO’s Australian SKA Pathfinder (ASKAP) and the International Centre for 
Radio Astronomy Research (ICRAR). 

The intention of the Project is to create the infrastructure that will: 

• Grow HPC expertise among the high-end research user community and iVEC 
staff, through the installation of approx 150 teraflops of HPC capacity at 
existing iVEC Facilities in the first 18 months of the project. 

• Provide infrastructure to support research which specifically requires petascale 
HPC access 

• Facilitate the intellectual capability relating to the use of petascale HPC 
facilities to support high-end research 

3.7.2. Evaluation 
Project evaluation criteria will reflect the demands of both designing and constructing 
the building to house the petascale computer, and designing, procuring, installing and 
commissioning the actual petascale computer system. The performance indicators 
outlined below will be refined following the appointment of the Systems Architect and 
the Project Director. 
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Indicative Evaluation Criteria: 

Provision of Research Infrastructure 

• Value of new infrastructure by location 

o Cost and description of facilities and equipment 

• Value of all infrastructure made available under EIF  

o Cost and description 

Performance against EIF Principles 

• Principle 1: Projects should address national infrastructure priorities 

• Principle 2: Projects should demonstrate high benefits and effective use of 
resources 

• Principle 3: Projects should efficiently address infrastructure needs 

• Principle 4: Projects should demonstrate they achieve established standards in 
implementation and management 

Quality of Research Infrastructure 

• Benchmark against other Australian and overseas infrastructure.  

o Specific comparisons against facilities or instruments where available 

o Independent reviews 

• Quality of the intended services provided by the research infrastructure to meet 
the needs and demand of the targeted communities 

Collaborative Infrastructure Provision 

• Extent and duration of collaborative agreements / relationships established for 
managing and developing research infrastructure 

o Type of agreement and parties involved 

• Extent and prospect of sustainability of the research infrastructure beyond the life 
of the Project. 
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4.  Risk Management 
The key risks for iVEC (and CSIRO) in executing the Centre EIF Project and the risk 
management strategies to be employed, can be grouped into four major categories: 

• Financial 

• Building Construction 

• HPC Procurement 

• Relationships 

Key risks in each area, and the related mitigation strategies, are detailed below: 

Risk Area 1: Financial 

 Risk Mitigation 

1.1 Construction of the Pawsey 
HPC Centre & procurement of 
HPC Systems: potential for 
cost overruns 

Refer Risk Area 2 (Construction) and Risk Area 3 
(Procurement) for mitigation strategies relating to 
costing 

1.2 Ongoing Western Australian 
Government support for iVEC 
– iVEC has yet to secure 
ongoing Western Australian 
Government support for the 
venture beyond the term of 
the current Funding 
Agreement, which expires in 
June 2010. 

Detailed discussions have already been held between 
Troy Buswell, the Minister for Science and Treasurer and 
the iVEC CEO and iVEC Board Chairperson.  Whilst not 
committing to a quantum of ongoing funding from the 
Government, the Minister has indicated that the State 
Government will continue to support iVEC’s activities, 
including those of the Centre 

1.3 Provision for meeting ongoing 
operating costs associated 
with the Centre (estimated at 
approx $4 million/year), for 
building and related costs.  At 
this stage, there is no 
agreement between the iVEC 
members (and potentially 
other users) as to how these 
costs will be met/shared.   

Discussions between the iVEC members are at an early 
stage in terms of potential cost sharing arrangements to 
meet recurrent operating expenses associated with the 
Centre. 

Preliminary investigations suggest that cooling costs 
(which may represent up to one third of total electricity 
demand) could be met by establishing the Centre as a 
geothermal energy demonstration site, alongside the 
main ARRC facility, tapping into shallow hydrothermal 
aquifers.  However, this will require significant, up-front 
capital investment.  CSIRO is in the process of engaging 
a consultant to quantify the costs/benefits of pursuing 
this opportunity. 

1.4 Capacity to meet depreciation 
costs associated with 
computing equipment. Those 
iVEC members with ownership 
of computing equipment 
provided through the Funding 
Agreement will incur 
depreciation charges for the 
life of the equipment. For 
CSIRO, these charges will be a 
significant expense, as it will 
own the petascale computing 
equipment located in the data 
centre at ARRC. Estimated 
depreciation charges are $8 
million/annum 

CSIRO will investigate opportunities to cover 
depreciation costs within the Commonwealth 
Government’s financial management framework. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Released under the FOI Act - DISER 67623

Page 22 of 27



 

20091202 Final Pawsey Centre Project Plan to send to CSIRO.doc 
 23 

 
 

 

Risk Area 2: Building Construction 

 Risk Mitigation 

2.1 Insufficient funding to meet 
requirements – there could be 
insufficient provision made for 
construction costs.   

The indicative split between building and HPC costs is 
$25m and $55m respectively.  This amount is considered 
adequate to meet HPC Centre construction costs.   

2.2 General construction delay 
risks - potential building delay 
risks could include initial lack 
of scope definition, changes in 
functional brief and scope of 
works during 
design/construction phases, 
errors in brief and contract 
documentation, equipment 
supply problems, latent site 
conditions (eg unexpected 
discovery of site 
contamination, flora and 
fauna, archaeological or 
heritage items), failure in 
performance of design or 
construction contractors, 
changes in legislation or in 
building & construction 
standards.   

The timeframe for the design and construction of a 
project of this size and complexity is relatively tight.  
The building component can be constructed within this 
timeframe but fit-out and timely commissioning of the 
building may provide challenges if definition of user 
requirements and the scope of fit-out are delayed.   The 
risk of construction-related delays will be mitigated 
though thorough site investigations and planning, 
established quality control systems and procedures, and 
experienced project management within an effective 
governance structure.  CSIRO has managed similar 
building projects within this timeframe. Delay allowances 
will be incorporated in the building construction program 
to address site conditions (minimal), weather, industrial 
action, etc. 

2.3 Compliance with local zoning 
requirements – compliance 
will be required with any 
applicable requirements. 

The 4.3 hectare developed ARRC site is subject to a 99 
year Ground Lease with the WA Government.  
“Advanced computing” is a “Permitted Use” in the Lease.  
There is no specific requirement in the lease for CSIRO 
to obtain any planning approvals for any use or 
development of the leasehold land.  Notwithstanding, 
the building will be designed to ensure it is consistent 
with local planning requirements (height, plot ratio, site 
coverage, street frontage and boundary setbacks, 
landscape and carparking). 

2.4 Capacity to comply with any 
applicable environmental and 
heritage requirements. 

A formal application will to be lodged under the EPBC 
Act.  Environmental and heritage assessments will be 
required.  Although the site is within an area that in the 
pre-World War II era was used as a military and civilian 
rifle range, there are no known heritage issues.  There is 
also no known unusual vegetation or threatened fauna 
associations present on the site.  The building will be 
designed and constructed to minimise impact on the 
local environment.  Sustainability principles will be 
incorporated in the building design, eg energy 
conservation and site generation (geothermal, solar), 
water conservation measures. 
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2.5 Approval by the Parliamentary 
Standing Committee on Public 
Works (PWC) of the proposed 
building 

CSIRO works closely with iVEC partners and DIISR to 
prepare necessary documentation addressing PWC 
requirements and possible concerns for presentation to 
the PWC of the proposed building of the HPC Centre. 
CSIRO has considerable expertise in the preparation and 
submission of projects to the PWC. 

2.6 Governance – an effective 
project governance 
arrangement will be required  

A Project Governance Structure will be established to 
ensure appropriate management of the project 
throughout its design and construction.  The project will 
be overseen by a Steering Committee consisting of 
senior representatives from CSIRO, ASKAP and iVEC and 
an observer from DIISR, who will identify collaborative 
research strategies and provide overall direction to the 
project.  A Building Project Control Group, comprising 
iVEC, CSIRO and property representatives with extensive 
experience in managing large construction projects, will 
provide oversight and management of the day- to-day 
design and construction activities and report to the 
Steering Committee.  

2.7 Financial – the potential for 
cost increase is present in any 
construction project.  
 

Once the scope of work is defined, the budget estimate 
will be developed by experienced Cost Planners and 
costings will be refined as part of the detailed planning 
phase and reviewed by independent Cost Planners.  
Unexpected cost increases once the budget is 
established will be controlled through management of 
scope, budget and costs of respective components to 
achieve offsetting savings.   

2.8 Resourcing – the potential for 
engagement of sub-optimal 
contractors and personnel  

Resources for the planning, design and construction of 
the facilities will be sourced from the private sector 
through open tender processes.  Experience has shown 
there are many competent firms available to undertake 
the project.  The proposed project team will consist of 
people with the relevant expertise to manage the project 

2.9 Procurement – capacity to 
manage procurement 
procedures effectively  

It is expected that the project will be constructed using a 
traditional lump sum contract form of construction 
delivery, consistent with CSIRO’s preferred approach.  
The procurement will be managed by CSIRO using 
normal tendering processes.  A Building Project Manager 
will be appointed to manage the day-to-day activities by 
design consultants and contractors.  The Project 
Manager will be directed by the Project Control Group 
and also be supported by a quantity surveyor who will 
provide independent cost advice.  The Project Control 
Group will meet regularly throughout the design and 
construction phases, and members will have 
responsibility for communicating with and involving staff 
as appropriate.  CSIRO Property Services will also 
appoint an in-house Project Director to coordinate 
CSIRO’s input for the briefing, design and construction 
phases of the project.  The CSIRO Project Director will 
be a member of the Project Control Group along with 
CSIRO Business Unit representatives.  

The selection criteria for evaluation and appointment of 
design and construction contractors will be based on the 
relevant experience, past performance, technical, 
resource and managerial capabilities and financial 
capacity of such contractors to undertake the project 
within the value and complexity range. 
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Risk Area 3: HPC Procurement 

 Risk Mitigation 

3.1 Objectives and benefits – clear 
information will be required on 
the required objectives and 
benefits of the HPC 
equipment.  

The HPC Systems Project Control Group, through the 
expertise of the HPC Systems Architect, has the role of 
determining the specific structure and parameters of the 
HPC system. The research user community will be widely 
consulted in the determination of these parameters. 

3.2 Insufficient funding to meet 
requirements – there could be 
insufficient provision made to 
meet high-end HPC acquisition 
costs.  

The indicative split between building and HPC costs is 
$25m and $55m respectively.  This amount is considered 
adequate to meet high-end HPC needs.   

3.3 General procurement delay 
risks - potential procurement 
delay risks could include initial 
lack of scope definition, 
changes in functional brief, 
lack of effective stakeholder 
consultation and agreement, 
inadequate tender 
documentation and responses 
from tenderers, probity issues, 
terms and conditions 
unacceptable to tenderers, 
variations in price and foreign 
exchange, and delays in 
supply of selected equipment.   

The procurement process will be subject to CSIRO 
procurement policy/procedures and will be oversighted 
by the Procurement Unit.  The general procurement risks 
are routinely addressed in procurement exercises.   

Both iVEC and the CSIRO have previous experience in 
high-end HPC procurement exercises. The experience 
and learnings from these exercises will be drawn on as 
part of risk mitigation.   

3.4 The procured systems do not 
meet the requirements of the 
radio astronomy and other 
data-intensive sciences 

The Pawsey Steering Committee has direct 
representation from the radio astronomy community, 
providing oversight for this very important community. 
The HPC Systems Project Control Group has two 
representatives from the radio astronomy community 
and two from the wider computational science and 
engineering community.  One of the latter is Dr Alf 
Uhlherr, Senior Manager, Advanced Scientific 
Computing, who has access to researchers across all of 
the communities within CSIRO. Finally, the Director of 
NCI has significant experience in providing a system (the 
National Facility) that has to meet the requirements of 
many stakeholders. This combined experience that will 
be involved in every stage of the specification process 
will greatly minimise the risk associated with meeting 
the requirements. 
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5. Implementation Strategy & Financial Information 

5.1. Implementation Strategy 
Key tasks to be completed by 30th Sept 2009: 

• Submission of Interim Project Plan to CSIRO as part of the project 
endorsement process  

• Review and refinement of the Interim Project Plan, in consultation with CSIRO 
and DIISR. Areas to be addressed include: 

o Project participants details 

o Project Resources details 

o Detailed Milestones summary by Quarter 

o Financial projections data 

o Pricing and Access 

• Negotiation of a Funding Agreement between CSIRO, as lead agent of iVEC, 
and DIISR 

• Submission of the Interim Project Plan to DIISR for approval. 

Tasks to be completed by 18th Dec 2009: 

• Initiation of procedures to appoint a Project Director, Systems Architect and 
Building Project Manager 

• Completion and submission of Final Project Plan to DIISR for approval. 

 

Risk Area 4: Relationships 

 Risk Mitigation 

4.1 Lack of effective engagement 
between Project personnel 
and external stakeholders 

Key stakeholder representatives will be included in the 
membership of the Steering Committee and both Project 
Control Groups. 

Wide and ongoing consultation with stakeholders will be 
a key role of the Project Director, Systems Architect, 
Building Design Consultant and Building Project 
Manager. 

iVEC will ensure ongoing strong engagement with the 
research user community & other stakeholders through 
forums, newsletters and regular communication 
activities. 

4.2 Potential difficulty in meeting 
the demands of different user 
communities for access to the 
HPC Centre 

Key user communities will be consulted concerning their 
particular requirements of an HPC system. 

A HPC Centre Access Policy will be developed and 
distributed to user communities. This policy will re-
iterate and refine existing policy governing access to 
current HPC facilities at iVEC Nodes. 

An induction-development program will form part of the 
initial phase of the HPC system expansion, providing 
researchers with the opportunity to develop their 
expertise in preparation for their eventual access to 
another order of magnitude in HPC. 
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5.2. Financial Projections  
Summary of EIF contributions to the Project (GST exclusive) 
(Reference: EIF funding Agreement, Schedule 2, AA Funding – Clause 3). 
 

2009-10 2010-11 2011-12 2012-13 TOTAL 

$10 Million on 
acceptance by 
DIISR of a letter 
of commitment to 
operating the 
infrastructure 
described in 
Section 2.1.1 of 
Attachment A, as 
determined by the 
Program Delegate. 

 

$10 million on 
the execution of a 
Participants’ 
Agreement, 
acceptable to 
DIISR, to give 
effect to clause 7A 
of this Funding 
Agreement. 

$20 Million on 
receipt of written 
advice from 
CSIRO of approval 
of the Public 
Works Committee 
for construction of 
the Pawsey Centre 
and associated 
petascale HPC 
procurement. 

$20 Million on 
receipt of written 
advice from 
CSIRO that the 
petascale HPC 
procurement 
negotiations have 
been successfully 
concluded. 

$15 Million on 
receipt of written 
confirmation of 
the delivery of the 
petascale HPC 
system. 
 

 

 

 

 

 

$5 Million on 
receipt of written 
confirmation from 
CSIRO that the 
petascale HPC 
system has passed 
acceptance testing 

$80 M 

 
The Budget for the full-term of the Project, including the co-investments needed to 
underpin the work will be provided in the March 2010 Business Plan. 

5.2.1. Financial Management 
iVEC is subject to the financial management arrangements at CSIRO, and disburses 
funds on the basis of these arrangements. 

5.2.2. Source of Co-Investment and nature of expenditure  
Confirmed co-investment details and processes for expenditure will be provided in the 
Final Project Plan. 

Annex 1: Description of Project Infrastructure to be initiated in 2009 – 2010 

 

Infrastructure Expenditure 

Capability development of HPC capacity at existing iVEC Nodes $15 million 
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