
Square Kilometre Array:

Simon Berry, SKAO

AENEAS All Hands Meeting:  11th November 2019

Current status



SKA1-LOW: 50 – 350 MHz
Phase 1: ~130,000 antennas 
across 65km 

SKA1-Mid: 350 MHz – 24 GHz
Phase 1: 200 15-m dishes across 
150 km

SKA: HQ in UK; telescopes in AUS & RSA
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SKA: A global Research Infrastructure
May 2018

July 2018

April 2019

March 2019Potential Future Members

+…..



Convention signing – 12th March



5

Treaty signing: Rome, 12 March 2019

Similar to ESO, CERN, ITER, ESA……

19 August: NL ratified

9 October: key ZA parliamentary cmte approves;
Ratification expected Nov/Dec

14 October: AU Joint Standing Committee On Treaties 
discussing.

Progressing well in other countries also
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Status of design activities



77

System CDR
Events
- 13 September 2019: 

- Internal publication of CDR 
documentation

- 21 October 2019: 
- Publication of CDR 

documentation
- Kick-off teleconference

- 18 November 2019:
- OAR status 

update/finalisation of agenda
- 09-12 December 2019:

- CDR Meeting
- March 2020: Target CDR 

closeout



Review Panel composition

8

Review Panel
Adrian Russell ESO Review Panel Chair arussell@eso.org
L. Stringhetti SKAO Panel Secretary

SKAO Project Engineer

L.Stringhetti@skatelescope.
org

Chuck Gessner LSST Project Management cgessner@lsst.org

Alison Peck Gemini 
Telescope Project Management apeck@gemini.edu

Jeff Kantor LSST Design JKantor@lsst.org
Gie Han Tan ESO Design ghtan@eso.org
Heather 
Marshall NSO Design hmarshall@nso.edu

Jaap Baars Consultant Design jacobbaars@arcor.de
Larry D'Addario Caltech Design ldaddario@caltech.edu
David DeBoer Berkeley Design ddeboer@berkeley.edu

James Fanson GMT Project Management jfanson@gmto.org

Rafael Hiriart NRAO Design rhiriart@nrao.edu

mailto:ldaddario@caltech.edu


Document Tree (from: CDR reading guide)

9

Key Document: Design

    (Level 1 Reqs): 
        SKA-TEL-SKO-0000008-Rev11_SKA1SystemRequirementSpecification (1).pdf
        SKA-TEL-SKO-0000008 Rev12_(DRAFT) SKA1 System Requirement document
        SKA-TEL-SKO-0000496 SKA1 Specification tree

    (Compliance)
        SKA-TEL-SKO-0001020 SKA1 Compliance Matrix Report
        SKA-TEL-SKO-0000982 SKA1 MID EMI/EMC compliance report (TBC)
        SKA-TEL-SKO-0000983 SKA1 LOW EMI/EMC compliance report (TBC)
        SKA-TEL-SKO-0001059 SKA1 Design Safety Compliance Report

    (Design documents)
        SKA-TEL-SKO-0000038 System Baseline Design
        SKA-TEL-SKO-0000793 Signal Chain for the LOW telescope
        SKA-TEL-SKO-0000793 Signal Chain for the MID telescope

    (Calibration)
        SKA-TEL-SKO-0001640 SKA1 Calibration plan    
        SKA-TEL-SKO-0001088 Report on the Station Calibration Task (AAVS1.5 Phase1)

Key Document: Project

• SKA-TEL-SKO-0001100 SKA1 Project Execution Plan
• SKA-TEL-SKO-0001101 SKA1 WBS Dictionary
• SKA-TEL-SKO-0001103 SKA1 Integrated Project Schedule
• SKA-TEL-SKO-0001102 SKA1 Project Management Baseline Cost Book
• SKA-TEL-SKO-0001150 SKA1 Project Safety Management Plan
• SKA-TEL-SKO-0001201 SKA1 Engineering Management Plan
• SKA-TEL-SKO-0001300 SKA1 Project Management Control System

• SKA-TEL-SKO-0001090 SKA1 MID and LOW Verification flow block diagrams
• SKA-TEL-SKO-0001031 SKA1 EMI/EMC Management Plan
• SKA-TEL-SKO-0001305 Science Commissioning Plan
• SKA-TEL-SKO-0001104 Construction Risk Register

KEY Common Documents

    SKA-TEL-SKO-0001022 SKA1 System Design Reading Guide
    SKA-TEL-SKO-0001069 SKA1 System Adoption Review Report

Document For Reference

SKA1 Budgets

MID System Budgets 

SKA-TEL-SKO-0000629
SKA-TEL-SKO-0000630
SKA-TEL-SKO-0000633
SKA-TEL-SKO-0000950
SKA-TEL-SKO-0000977
SKA-TEL-SKO-0001038

LOW System Budgets
 

SKA-TEL-SKO-0000634
SKA-TEL-SKO-0000635
SKA-TEL-SKO-0000823
SKA-TEL-SKO-0000949
SKA-TEL-SKO-0001038

SKA System Budgets
 

SKA-TEL-SKO-0000035
SKA-TEL-SKO-0000102 

LOW Product Interfaces
100-000000-002
100-000000-003
100-000000-004
100-000000-020
100-000000-021
100-000000-022
100-000000-023
100-000000-024
100-000000-025
100-000000-026
100-000000-028
100-000000-029
100-000000-032

MID Product Interfaces
300-000000-002
300-000000-020
300-000000-021
300-000000-022
300-000000-023
300-000000-024
300-000000-025
300-000000-026
300-000000-027
300-000000-029
300-000000-032

SKA-TEL-AIV-2310001
SKA-TEL-AIV-2310002
SKA-TEL-AIV-2310003
SKA-TEL-AIV-2310004
SKA-TEL-AIV-2310005
SKA-TEL-SKO-0000115
SKA-TEL-SKO-0000116
SKA-TEL-SKO-0000124
SKA-TEL-SKO-0000150
SKA-TEL-TM-0000201
SKA-TEL-SKO-0000484
SKA-TEL-SKO-0000153

Organizational Standards 

SKA-TEL-SKO-0000202
SKA-TEL-SKO-0000293
SKA-TEL-SKO-0000661

[..]

Block Diagrams

100-00000-010
300-00000-010

SKA-TEL-SKO-0001017
SKA-TEL-SKO-0001018
SKA-TEL-SKO-0001019
SKA-TEL-SKO-0001035
SKA-TEL-SKO-0001036
SKA-TEL-SKO-0001077
SKA-TEL-SKO-0001076
SKA-TEL-SKO-0001090

Engineering Analysis 

SKA-TEL-SKO-0000792
SKA-TEL-SKO-0000794
SKA-TEL-SKO-0001037
SKA-TEL-SKO-0001038

Other Plans

SKA-TEL-SKO-0001305

Element Executive 
summaries

SKA-TEL-SKO-0001029
SKA-TEL-SKO-0001030
SKA-TEL-SKO-0001070
SKA-TEL-SKO-0001079
SKA-TEL-SKO-0001080
SKA-TEL-SKO-0001082
SKA-TEL-SKO-0001085
SKA-TEL-SKO-0001086
SKA-TEL-SKO-0001087
SKA-TEL-SKO-0001091

INFORM

Document For Reference

New ECPs from design on 
Element’s Baselines not 

implemented 
CSP Baseline SADT Baseline SDT Basliene TM Baseline LFAA BAseline DSH Baseline

AIV plans and procedures

SKA-TEL-AIV-1420003
SKA-TEL-AIV-2410001
SKA-TEL-AIV-2430001
SKA-TEL-AIV-4410001
SKA-TEL-AIV-4430001
SKA-TEL-SKO-0000857

Support

INFRAs
Baseline MeerKAT Baseline

    Level 0 Reqs : Not under Review
       SKA-TEL-SKO-0000007 SKA1_Level0 Science Requirements 
       SKA-TEL-SKO-0000307 SKA1 Operational Concept Document

32 Tier 1 Documents under review

85 Tier 2 Documents for reference

~2200 Documents for design baseline



Examples of System Artefacts
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Functional

Power

Verification

Timing and frequency

Networking



Many more….
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WBS and cost bookOrganisation

Systems Engineering

Schedule

Risk Management



• Antenna handover to MPI. 
• Pointing measurements underway.
• Preliminary photogrammetry 

completed
• Elevation Drive redesign in progress 

and pole jack will be replaced with a 
rack and pinion drive

Dish Structure update
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Photo: Enrico Sacchetti
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Low Station calibration

AAVS 2.0 deployment, completed Checking the LNA 
on top of the 
antenna. Note the 
SMART box

• Power and Signal Distribution 
week Nov 4th

• 2 new servers deployed for MCCS 
system and data recording

• Data from full station SKALA4.1 
expected before Dec. 1st



Design 
Baseline

October 2019 
snapshot

Provided through annual contributions

Total Value
(€M)

(Dec 2017 
euros)

Capital cost
of 

construction
(€M)

Construction 
Support 
Budget

(€M)

Observatory Operations
&

Business-Enabling Functions
(€M)

Observatory
Development
Programme

(€M)

Funding 
Period

(760 + 180) 
= 940

(140 + 26) 
= 166

1697 1106 591 (TBD) 2021-2030

SKA1 Design Baseline Cost
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Construction Proposal Milestones
• System CDR

• 09 - 13 DEC 2019: SKA1 System CDR
• 31 MAR 2020: SKA1 System CDR close-out critical actions

• Deployment Baseline
• OCT-MAR 2020: Deployment Baseline Development

• SKAO developing detailed scenario based on 2017 process
• Comments solicited from SWG chairs
• Town Halls to be arranged for community comment.

• Construction Proposal
• MAY 2020: External Gateway Cost Audit of Deployment Baseline
• MAY 2020: SKA Board (BD-32) progress report on CP/OP
• JUN 2020: SKA Observatory Council (1st mtg) see advanced draft of CP/OP
• JUL 2020: Submit fully reviewed, deployment baseline construction proposal to SKA 

Board (BD-33); Board releases to SKA Observatory Council
• NOV 2020: SKA Observatory Council (2nd mtg) approve construction and operations 

plan



Pre-Construction Roadmap from S-CDR to T0
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Q4 2019 Q1 2020 Q2 2020 Q3 2020 Q4 2020

Transition to 
IGO

System CDR 
(Design 

Baseline)

Prototyping/C
DR Activities

Construction 
Proposal 

(Deployment 
Baseline)

Procurement 
Preparation

Ratification 1st 5

1st Council Mtg

CP Approval &  
Release of Funds (T0)

Close-out*

Low AAVS1.5

WBS, cost, schedule and risk updates 

Review

Deployment Baseline analysis

Mid Dish

Software
External Gateway Cost Audit

CP & OP Submission (advanced drafts)

Dish Element CDR Mtg & Close-out (1 band)

Panel Mtg (9-13 Dec)

Submission *Implementing 
actions incl. ECPs for 
Rev 12 + unfinished 
work on ICDs etc.

Technical document updates 
CP doc 

AA0.5 integration into planning

CP Review

Prep. for AA0.5 contracts

Prep. for other contracts 

Hardware down-select

PI5 PI7 PI8 PI9PI6

Entry into Force
Ratification others 

Staff transition

2nd Council Mtg

Science consultation 

CP & OP Submission (final following BD-33)
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Planning for Operations



• Rev01 was presented to the Board at BD-29 and to SEAC 
in June 2019

• Rev02 presented to SEAC end October
• The work in moving from Rev01 to Rev02 has focused in 

the following major areas

1

Rev01 ⟶ Rev02

Improving staffing and budget estimates

Engineering operations and maintenance

Role descriptions



• Staffing profile projected for 10-year period from 2021-
2030 from Construction and into the Operations phase

Summary

Item Total (€M)

LOW Power 11.8

MID Power 6.3

Data Transport 6.2

Mid O&M 6.1

LOW O&M 6.0

Staff travel 4.2

DG Contingency 2.5

MID Running 2.5

LOW Running 2.2



• Review timetable for further revisions of the Operations Plan remains 
unchanged

• External review panel:

• Andreas Kaufer (ESO, Chair)
• Stuartt Corder (ALMA)
• Claire Chandler (NRAO)

• Doug Simons (CFHT)

2
0

Review process
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Other matters



• Convention signing established the Council Preparatory 
Task Force (CPTF)

• CPTF’s job:  prepare everything to start up the SKA 
Observatory as an international organization

• Policies, procedures, oversee preparation for staffing and 
transition from company

• Funding construction of the telescopes, procurement etc etc

• We run the secretariat:  members are government officials
• Intense period of activity to mid 2020

Council preparatory task force
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‘Internal’ documents for the IGO: largely internally developed, focussed on day-to-day operations

Background policy documents (developed through Board, StratCom and others) – needed by the IGO negotiation 
process as background to enable agreement of top-level documents

Founding documents for the future IGO – need Parliaments to approve and ‘ratify’

Treaty (Convention)

Privileges and Immunities 
Agreement

Financial Protocol

Procurement 
policy Access policies

Hosting 
Agreements × 3

IPR policy

Staff procedures 
rules and regulations

Operational rules on 
procurement etc

Purchasing and 
financial regulations

Council rules of 
procedure etc.

...etc...

Tier 1

Tier 2

Tier 3



‘Internal’ documents for the IGO: largely internally developed, focussed on day-to-day operations

Background policy documents (developed through Board, StratCom and others) – needed by the IGO negotiation 
process as background to enable agreement of top-level documents

Founding documents for the future IGO – need Parliaments to approve and ‘ratify’

Treaty (Convention)

Privileges and Immunities 
Agreement

Financial Protocol

Procurement 
policy Access policies

Hosting 
Agreements × 3

IPR policy

Staff procedures 
rules and regulations

Operational rules on 
procurement etc

Purchasing and 
financial regulations

Council rules of 
procedure etc.

...etc...

Tier 1

Tier 2

Tier 3



‘Internal’ documents for the IGO: largely internally developed, focussed on day-to-day operations

Background policy documents (developed through Board, StratCom and others) – needed by the IGO negotiation 
process as background to enable agreement of top-level documents

Founding documents for the future IGO – need Parliaments to approve and ‘ratify’

Treaty (Convention)

Privileges and Immunities 
Agreement

Financial Protocol

Procurement 
policy Access policies

Hosting 
Agreements × 3

IPR policy

Staff procedures 
rules and regulations

Operational rules on 
procurement etc

Purchasing and 
financial regulations

Council rules of 
procedure etc.

...etc...

Tier 1

Tier 2

Tier 3



‘Internal’ documents for the IGO: largely internally developed, focussed on day-to-day operations

Background policy documents (developed through Board, StratCom and others) – needed by the IGO negotiation 
process as background to enable agreement of top-level documents

Founding documents for the future IGO – need Parliaments to approve and ‘ratify’

Treaty (Convention)

Privileges and Immunities 
Agreement

Financial Protocol

Procurement 
policy Access policies

Hosting 
Agreements × 3

IPR policy

Staff procedures 
rules and regulations

Operational rules on 
procurement etc

Purchasing and 
financial regulations

Council rules of 
procedure etc.

...etc...

Tier 1

Tier 2

Tier 3 Detailed process documents/policies 
to be developed
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CPTF workplan
Workstream1

Funding
Workstream2
Membership

Workstream3
Tier2 Docs

Wk stm4
Transition

Workstream5
Tier3 Docs

W
ho

Lead: SKA Board/ Member 
Chair – Director General
Participation: 
Members who initial 
and/or intend to sign in the 
founding group, potential 
Members, Observers.

Lead: Chair of CPTF
Participation: CPTF 
and entities who 
have expressed in 
accession as 
Members or 
Associate Members.

Lead and participation: SKA Office 
with specialist Tier 2 working group.  
Inputs provided by:
• HA: Policy team UK, AUS, RSA
• Procurement/IPR; SKAO-led –

working group on IP; 
procurement discussions 
ongoing

• Ops/Access: SKAO with 
expert groups

Lead: TOC/ JWGT:
Support by 
Transition Working 
Group (TWG) of 
SKA Office

Lead: SKAO
• Preparatory 

work by SKAO
• Overseen by 

TOC/JWGT
• CPTF plenary 

endorses 
overall 
framework

Ho
w

Pre-signing: Bilateral 
interaction on Funding 
Schedule context via DG 
and Board Chair.
Post-signing: Continuation 
of dialogue then 
multilateral activity

SKA Office supports 
developing draft 
documents
Specific negotiation 
team from CPTF 
engages with 
prospective member 
individually

Pre-CPTF supports any 
requirements for signing process;  
then, CPTF works on finalizing 
documents

Activity report for 
discussion at CPTF 
plenary and keep 
the Board 
informed then 
agreed.

Support by TWG of 
Office
External expertise:
• SPB on legal
• iSRP on HR
• Specialists in 3 

Hosts for 
HR/Finance

Ti
m

e

Q1 2019- Q3/4 2019
Then frozen for Council 

approval

Q1 2019- Q4 2019
Ready for formal 

accession discussions

Preparation of policies Q1 2019- Q4 
2019

Approval by Council as soon as 
practicable

Prep Q1 2019- Q1 
2020

Council endorse 
and implements 

transition

Q4 2018- Q2 2020
Preparing for 

Council Approval



• Council Preparatory Task Force. Chair: Patricia Kelly
• Members: countries who have signed Convention and have 

declared bona fide intention to do so (India, Sweden)
• Purpose: prepare policies required for SKA Observatory Council

• CPTF1 (13 Mar): establishing CPTF, outline workplan
• CPTF2 (8 Apr): work schedule
• CPTF3 (20 Apr): Intellectual Property
• CPTF4 (24 May): Organisational Design
• CPTF5 (11 Jun): Procurement
• CPTF6 (8-9 Jul): Plenary: Tier 2 docs, funding, Assoc membership
• CPTF7 (5 Sep): Procurement, Infrastructure Weighting
• CPTF8 (23-24 Sep): Plenary: Procurement, funding, IP
• CPTF9 (23 Oct): Tier 2 documents
• CPTF9a (8 Nov): Tier 2 documents
• CPTF10 (21-22 Nov): Plenary: funding, procurement, etc

• 2nd round of bilaterals undertaken – offering opportunity for 
more open, informal discussion on key issues, namely Initial 
Funding Schedule and Procurement

CPTF meetings





Procurement: Conditional Allocations

Proposals due from identified Tier 1 leads by Friday





SKA Jobs

New 3-year postdoctoral position

100% FTE research in area of Fast Radio Burst science

Project: “Studies Using Pulses of Extragalactic Radiation 
for Helium Reionization Observation” (SUPERHeRO)

Funded by grant from Fondation MERAC (PI: Keane)

recruitment.skatelescope.org
Application Deadline: Jan 5th

http://recruitment.skatelescope.org/
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