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Presentation Overview

* What is the Square Kilometre Array (SKA)?
* Where will the SKA be located?

 What are we powering?

* Technical Challenges in Power

 Industry Engagement

* Roles for Industry

* Practical Engagement
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SKA Overview
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SKA Locations
Distributed Power for SKA
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Dual Site for SKA
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Power demand estimates —

Sparse Arrays 3.36 MW
Dishes 1MW

Dishes with PAFs 0.12 MW
On-site Computing 4.7 MW 1.32 MW
Totals per site 5.7 MW 4.8 MW
But for SKA, .. ~40 MW ~40 MW
Off-site Computing ~ SKA1=30Mw? SKA2 = 40-50 MW?

Source data — SOWG report
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Power Options
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« Power Supply to the SKA

— Economic Analysis of Generation options for the Lifetime of the SKA
— Potential Siting of Generation Systems in Relation to SKA
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SKA Location —

Solar Energy Resource
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Technical Challenges — Power

* Application of ‘Smart Grid’ Technology
— Optimise reticulation at core site

* Development of Remote Station Power Block
— Off Grid Generation Options
— Voltage / Current Conversion / Regulation
— Energy Storage — what forms?
— Maintenance costs
— Scalability SKA; to SKA,
— Supply continuity
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Technical Challenges — Power

 Distribution
— Low EMI and RFI Transmission
— Network Topology — redundancy In design
— Effective Earthing

* Power Monitoring and Control
* Elegant shutdown & startup

* Environmental / Ecological Impact of
Power Provision
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Technical Challenges

— Power and Infrastructure
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Radio Frequency Interference
« EMI Standards need to be examined carefully

« Development of testing technigues and standards may be
necessary for “SKA Compliance”

« The complexity and cost of RFI mitigation on power generation
and reticulation are significant to the project

« Testing and verification will be required
throughout development and
commissioning (RFI / EMI Policeman)

e Continuous RFI monitoring should be used
throughout SKA rollout of infrastructure

« Lightning protection (low soil conductivity)
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Industry Engagement
with the SKA



Overall Aims of SKA Industry

Engagement

The purpose of the Industry Engagement
Strategy Is to:

« establish a framework that sets out the
challenges and opportunities of the SKA project

e encourage engagement and practical
participation with collaborators and industry
(currently for SKA;.)

* to describe how the SKA Office will
communicate opportunities to industry, and
encourage industrial relationships.

- foster and develop longer term industry
capability through specific innovation in SKA-
related areas, and

*maybe leading to ‘spin-off’ benefits
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Why get engaged now?

Sir
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SKA Industry engagement is anticipated to fall broadly into three areas:

 Strategic positioning (specialist exchanges and training, technology
mapping, programmatic information and tools); NOW

* Industry development (business creation, IP generation, teaming,
supply chain development); SOON

* Industry participation; (contracts awarded, jobs and skills maintained
and expanded, industry collaboration with academia). LATER

And there’s real money:

Bxploring the Universe with the world’s largest radio telescope




Domains of Engagement in SKA
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Broadband, active, phased arrays for aperture and focal plane applications

Decade bandwidth feed antennas for dishes

High dynamic range image formation using sparsely-sampled Fourier plane data

High-speed (Tb/s) digital fibre optic links for distance regimes extending from 100 m to >3000 km

High-speed digital signal processing engines (Pb/s) and ultra-fast supercomputing (at exaflop rates)

Low-cost, high-speed (Gs/s) analogue to digital converters

Low-cost, mass manufacturing of small to medium diameter dishes

Low-noise, highly integrated, receivers for both cryogenic and uncooled applications

Outreach and public education

Power design and Engineering

Project Management

Radio-frequency interference mitigation using coherent and incoherent techniques

Site studies and infrastructure engineering

SKA scheduling, operations and maintenance models

Software engineering for robust, intelligent, array control and data processing

System Engineering

Exploring the Universe with the world’s largest radio telescope



Potential Roles for Industry

In the Pre-construction stage
. Managerial
. Project management systems
. Procurement management tools
. Contract execution and consultancy
. Mission & Quality Assurance
. Technical
. Site operations
. Design modelling and proofing
. Carrying out some project management tasks
. Design for manufacture
. Detailed design work
. Verification program components
. Assembly of production data-packs
. Power system consultation

Exploring the Universe with the world’s largest radio telescope



Potential Roles for Industry

By Signal path
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Work Packages (from the Eol) =%¢
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« SKA Project Office (SPO)
1. Management
2. Science
3. System
4. Maint / support

* Anticipated Work Package

5. Dish Array

6. Aperture array

/. Signal Transport, networks and
timing

8. Central Signhal Processing

9. Software and Computing

10. Power

11 Slte engineering (infraStrUCt%ghg the Universe with the world’s largest radio telescope



Where the project is...

Here. Eol ended, RfP to come for Stage 1
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Who are the ‘players’? a

SiKr

SAUARE KILOMETRE ARRAY -

Member Country
Participating
Organisations ‘ ‘
(POs)

ndustry or Industry)
Consortia I | B B |

o
II}—[ Work Package

m 1 m
A Project Site(s)

PEP phase

Funding

-_(_Pmcurement
Transaction
- H Goods/Services

Work )
Package{:nn sortia

Local
funding

A




Principles & Assumptions for SKA

Pre-Construction Phase

The main activities of the SKA Office will be:
* Design authority for the SKA

* Interaction channel between SKA Project, Member Institutions, and
industry;

* Run project management, system engineering design, risk
management, and schedule and budgetary control
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* Integration of the project activities and Work Package deliverables; and

* Definition of procurement arrangements for SKA design and pre-
construction, conducted by the WPCs.

* The PO & Industry hold the best knowledge to build the SKA

* Requirements will be developed collaboratively

 Contractual procurements will be between the POs & Industry
* The SKA demands rigorous quality, and best-of-breed design

* Procurement will be transparent, fair, and consistent with world

Exploring the Universe with the world’s largest radio te
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‘Plugging in” at the /
Pre-Construction Phase
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gl Strategic Engagement:
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 Contact the SKA Office — niche capability,
specialist placements, tools, joining-up requests

| Regional Collaborations:

o ° Make contact with local POs, joining local
el industry groups, pre-teaming for capacity (self-
| assembly)

e Akh
AN

bl L

"""" S8 Project Participation:

""" Bl © Porticipate in Eols, & RiPs.
S - Position for winning, and executing contracts
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Practical Participation in Pre-

Construction Phase

Participating
Organisation (or
consortium with industry
under Agreement)

|

SAUARE KILOMETRE ARRAY

SKA Office defines Work

Bid(s) prepared for Work

Funding
Agency

—

v

The SKA
Organisation assigns
Work Package by multi-
lateral agreement (MLA)

-

Explorin

Package(s) ‘value’, —— ————_—-— - — — —) Package(s).
detailed requirements, Submitted to the
and bid judging criteria. SKA Office

Any
required Contractors,
negotiations partners, supply
chains, etc

PO or Work Package

executes the WP.

%LConsortium (WPC)

PO/WPC completes
the Work Package

Funding
Agency

Regional
Industry
Group




Communicating Opportunities
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The SKA Organisation’s main communications are via:
» Reqgular updates posted on the SKA Organisation website (www.skatelescope.orq)
» Promotion through newsletters, and media releases
* Posting of public tenders on appropriate websites
* Direct emails

And the SKA Office may also use...
* Project briefings to industry
« Early release of indicative technical specifications to guide R&D
» Support of meetings and workshops with industry groups
» General communication via this Industry Engagement Strategy.

Industry should keep in touch via:
* Regular contact with local SKA POs
*Attendance at a local, or SKA Office organised, briefings
Announcements in an SKA newsletter or website material
*Public advertising of business opportunities (Eol, RfP, etc)
*Direct approach by an SKA stakeholder, PO, or person,;
Membership of an industry group, e.g. SKA industry consortium; and
*Encouragement by your local Government agencies.
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http://www.skatelescope.org/

34

Canadian
Industry

Canada

Greenland

E‘M\fa Hirangel Eland

Yictoria Baf fii
Idand Ikand

The
SKA
Office

Dutch
Industry
Alliance

Russia

German/ Spain
/ Portugal ‘Green
Energy’ alliance
Industry

SKA Korea
Industry
Working

Group

Aleutiah ldands
[US4)

Gletey % 5 Consortia Mong i Japanese
 igo. | . SKA
b . ooty Uzbekistan
United \ States perh 5 A v B
= Atlantic Tumetisan qogicy
oF AM Ocean 5
USA Aahoriaan China NOlﬂlh
Industry " £l Pacific
e Alliance ﬁ‘%ar:ts Weral 0
ustry f Pakidan e cean
The Consortia
! Meti Bahamss L Bang T
Haiaijan A Doriricen Sawl  UAE Indla Myt et Chinese
(, larcs bl g B gov
LA n us_ry
- International g 0 Bl Yermgp Tlerd - Pilgives Collective
Halemala. .
Bt N MoU for SKA e - Canbhdis
Ind Guinea-Biszai, Guinea Batit Dibat i Warshall
Ke 3 ndustry ] e Nigei . 7 Fedetsied ©  Staes Isands
y Pars Engagement Sraleot g CAR. Ethiopa B Gy s
Collaboration T el ol Vi e
; Ey G Uprs Sirgepond
0 Gabon  Pvands,  Remva Indian
Ecuador gamgsf’ - \_‘__B 7 GOVITATA Indonesia
alre LRl Consortium Pagua
Conggd Targafie  Seyhelks Nlw anes =, 300
Brazil Makd
Peru gk .
p Mozambique
Bolivia
Harmibia
Managed 4 N
Cohort Botstana Inclian ok
g Australia
Swaziland
0 South Lesotho
! Africa
Loose Miguiay
Alliance Chile Argentma SOUth New
Aflantic Tl
Ocean Name Tasmatiia.
Fatnd bt TBA
Vendor [rg.”bxwﬂf], chined s Cozet
Listing by Argenting) [France] . .
Compiled by P. Crosby (SKA Office, and J.
SouthemEa
fadin Y b:(me%m,‘a] chined Humphreys (ASKAIC). 2012




Thank you
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