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From the Desk of the Director-General
Dear Colleagues,
Welcome to 2017; I wish you all a Happy and Prosperous New Year.
Since the last edition of this bulletin there have been two significant events for the SKA. The first was the
System Preliminary Design Review, which took place in early December. The PDR panel was excellently
chaired by Nick Whyborn from ALMA. The panel commented on the immense (their word) amount of work
done by the SKAO staff and consortia since the system review (not PDR), which took place in March of last
year. The panel commented on the maturity of the preliminary design, noting a) the architectural design and
functional analysis are mature; b) the progress in the identification and definition of the interfaces is
remarkable but that a few require further attention; c) there has been significant progress in the compilation
of the L1 requirements; d) the huge effort deployed for the traceability of the L2 to L1 requirements and the
associated risk analysis; e) the progress in the analysis of the compliance and non-compliance of the L2 to
L1 requirements. The panel did note that there were still some gaps in the preliminary design, primarily in
the timing and synchronization budget, some interface control documents, the full end-to-end signal chain
analysis and parts of the software architecture. However, they recommended that the System PDR be
passed subject to the timely implementation of their key recommendations, work towards which is already
underway within the SKA Office.
The second event was the 22nd SKA Board meeting, which took place at the end of November at SKA HQ.
The ‘Notes from the Chair’ have previously been released on the SKA website, so I won’t repeat them here.
The issue which I am sure will be of significant interest is the work being undertaken to identify cost
reduction options for SKA1. The SKAO, assisted by consortia members and SKA Board Science Directors,
is investigating options for reducing the construction and operations costs of the SKA without significantly
impacting the scientific capability of the observatory. A significant part of this is the long-scheduled ‘deep
dive’ on the cost information provided by the consortium, this will take place in February and March. A
second aspect is work identifying possible re-use of technologies and software from the precursor and
pathfinder projects, again with the aim of saving on costs. These will add to the list of cost reduction options
SKAO has already identified. It is planned that the SKA Science and Engineering Advisory Committee will
provide advice on options which should be studied in detail. A preliminary recommendation on the work will
be presented to the SKA Board for discussion at its March Board meeting.
All in all, an intense set of activities for the coming months.
Philip Diamond
Director-General
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Project
By Alistair McPherson, Head of Project

I was really pleased to attend the Engineering Meeting in Stellenbosch during the last quarter of 2016 which
I found to be a very active and busy week. I thought the professional attitude of the attendees was excellent
and there was a great deal of progress made during the many face to face meetings. There was a high
level of information exchange and it was good to see the ICDs finally taking shape. This was important as
we approached the System PDR.
The work within the office has been focussed on the System PDR and ensuring that the project has
progressed to a point where there is sufficient evidence both within the office and within the consortia. The
support has been good overall.
The good news is that we had a good Systems PDR with a conditional pass. The condition, that we all
complete the ICDs and System Budgets. This was anticipated. I would share with you all that the Systems
Review Panel praised us all in the work that has been achieved since the Systems Review 6 months ago.
They believe that the project is now on a much firmer footing. Thanks to all the hard work in the consortia
as well as the office.
One success over the period has been the agreement of the array configuration for SKA-low. Following the
passing of the ECP, the CRB asked if they could investigate improvements. This work has identified some
improvements but at an increase in cost. That said, the improvements provide advantages which may, in
the future, be required for calibration, once that has been developed more. Further deliberation is under
way.
You will all be aware that the costs of the project are still significantly above the cap set by the Board. The
current level is still unaffordable and we must all look at ways in which the costs can be reduced. A paper
has been received by the office making some significant suggestions how, by prudently using existing
precursor parts, we could save funds. This is being investigated and the investigation is being extended into
all areas of the project. You may be aware, at the recent SKA Board Meeting, the office was instructed to
find ways of reducing the cost back to the cap. This work has been planned and work-streams to
investigate cost savings have been initiated. This will include a deep review of the February cost
submissions to help understand what is possible.
You may also be aware that we have issued Revision 10 of the Level 1 Requirements, alongside a set of
agreed ECPs. This will now act as the baseline towards CDR and the office intends to minimise any further
changes prior to CDR. To that end, the Change Control Board will set a very high bar before accepting any
ECPs into the process.
As a result of the SKA Management Review, we are in the process of recruiting additional engineering staff.
We have succeeded in recruiting two software engineers and one telescope engineer. We are continuing
the search for a second telescope engineer and a systems engineer.
I must thank several of our partner countries for seconding staff to the office to support the effort here. We
have received support in cost modelling and the preparation for finances for the transition to an IGO. We
have also been offered an HR transition manager, but we are awaiting visas before she can take up her
role.
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Finally, the EMC/EMI policy has been redrafted and is going through the ECP process. It is currently out
with the consortia for review. The revised document should now act as a good basis for the control plans to
be revised.

Mission Assurance
by Tim Stevenson, Head of Mission Assurance

Representing the maturity of a complex design and development project in a simple way is a challenge.
Progress towards a workable design takes place mostly silently when development work is distributed all
over the world and emphasis is placed on local activity and day-to-day communications to the Project are
difficult to sustain. Indeed, progress is made as a series of wavelets rather than the single tidal rise of a
simple, well co-ordinated project – at any given time, some parts of the design are very mature and ready
for integration, whilst others still carry considerable risk.
A number of measures of maturity are being used by the Office so as not to rely solely upon formal
deliverables for progress indications. Some of these are well known such as TRL (Technology Readiness
Assessment) and others have been developed specifically for use in the SKA. Whilst these measures are,
of necessity, simplifications, they are still difficult to present in a useful way.
Shanqing Li of the Mission Assurance group has been working on maturity measures and has created tools
to represent them in an informative way. This acknowledges that even a measure such as TRL, traditionally
given as a scalar, is not truly reflective of technology maturity which has a number of dimensions. The
result of this work is a system of ‘rosette’ diagrams which show the state of development of several maturity
aspects which, when combined, give rise to a Maturity Level. An example of a rosette for TRL is given
below.

At a glance, a critical technology whose TRL is arguably 4-5 can be represented more meaningfully, and
the weaknesses of a simple measure highlighted.
The underlying system of criteria and weightings is in the final stages of development. Soon, a simple
series of questions will be regularly asked of developers to build the maturity picture – this will then obviate
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the need to wait for document deliverables before making the assessment.

Operations Planning
by Gary Davis, Director of Operations Planning

One of the major achievements of the Operations Planning group in 2016 was the definition of a set of
operational requirements. These appeared in Rev 08 of the Level-1 Requirements, following an extensive
process of consultation with the design consortia (February), an external review (April), and an ECP process
(July). The last remaining task in this area was to revise the Operational Concept Document to reflect
feedback received through these activities. This was completed in December and Rev 02 of this document
has just been issued. We welcome inquiries if any aspects of this document are unclear.
Rev 08 of the Level-1 Requirements also contained the allocation of inherent availability to the elements. All
consortia are required to deliver two engineering analyses as part of their CDR packages (FMECA and
Logistics Engineering) and we have asked for drafts of these to be submitted to the Office 6 months before
CDR submission (dates are specified on the Logistics Engineering Confluence page). We welcome
engagement with the consortia in this critical area.
I reported in Stellenbosch that the annual, steady-state operations budget had been estimated at €132M/yr;
this number includes a 25% contingency and €20M/yr for the SKA Observatory Development Programe. A
revised estimate, based on element estimates submitted by the consortia in September, was slightly lower at
€128M/yr. Although this estimate appears reasonable relative to the current capital estimate, it represents a
challenge for the current partnership and we have therefore initiated a Cost Control Project, led by the Head
of Project and described by him elsewhere in this Bulletin. We will be engaging with the consortia on this
between now and the next Board meeting at the end of March.

Science
by Robert Braun, SKA Science Director

The 2016 SKA Science Meeting and Key
Science Project Workshop took place in
Goa, India from 7 to 11 November. The
post-event survey of participants indicates
that it was a major success. Some 200
participants took part in the meeting. The
first three day’s program consisted of about
60 science talks, some 54% of them being
given by early career researchers, who had
been specially targeted for their
contributions. There were also about 60
posters presented, both on poster boards
and highlighted in a 1 minute duration oral
contribution. This was followed by one day
of KSP break-out sessions organised by
science area and a final plenary wrap-up day in which overviews of KSP planning were provided as well as
an extended Q&A session with senior SKAO staff.
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Upcoming Science meetings for 2017 will include a symposium in conjunction with the European Week of
Astronomy and Space Science (EWASS)-2017 meeting in Prague, Czech Republic, from 26 to 30 June.
The symposium is entitled “Scientific Synergies enabled by the SKA, CTA and Athena” and the organisation
is being undertaken by Andrea Possenti (INAF), Evan Keane (SKAO), Xavier Barcons (Athena) and Emma
de Ona (CTA).
Another science event for 2017 will be an “SKA Session” at the URSI (Union Radio Science International)
General Assembly in Montreal, Canada that is taking place from 19 to 26 August. The organisation for this
session is being undertaken by Douglas Bock (CSIRO), Justin Jonas (SKA-SA) and Robert Braun (SKAO).
The “SKA-Athena Synergies Workshop” that was announced in the previous Bulletin will take place at SKAHQ, Jodrell Bank on 24 and 25 April.
Other recent activities of the Science Team include Anna Bonaldi giving an SKA presentation at the Pietro
Baracchi Conference in Perth and Robert Braun speaking at the UK SKA Science Meeting in Bath.

Policy Development
by Simon Berry, SKA Director of Policy Development

It has been some time since our last update, with good progress. The Policy team’s focus over the northern
summer and through autumn has continued to be in supporting the IGO negotiation process, leading to the
fourth Plenary meeting that took place at the end of September. In August, SKA HQ hosted a three-day
meeting where the expert lawyers from the various country representatives got together to work through the
language and wording of the current Convention text and associated documents. This work, combined with
the activities of the Convention Task Force, which has tackled a range of outstanding issues in the
negotiation process, delivered an updated Convention and Protocols to the Plenary for discussion. That
meeting took place in Rome between the 27th and 29th September, again kindly hosted and chaired by the
Italian government. The meeting was very successful, with open and constructive discussion on all the main
issues. The next steps will feature continued work on the remaining text and policy issues, and discussions
on potential financial arrangements for the initial establishment of the IGO and then SKA1 construction. It
remains the hope that the whole negotiation can be complete in early 2017 and preparations then turn to
signing the Convention later in the year.
In parallel, in the Office, we are working hard to develop a detailed transition plan that will start to take us
into the IGO. With our legal advisors, we are looking at how we will wind up the current SKA Organisation
company and transfer its assets (physical items and, more importantly, people) into the IGO. These, and
the processes of planning and organising the new structure are all intricate and tricky challenges to address
by themselves and internal and external teams are being established to take on the work. Managing the
process alongside the completion of the Convention and its timeline will be our focus now in early 2017.
Another highlight since the last update was in October: All members of the Policy team were in South Africa
earlier this month for the Engineering meeting, and a parallel event that took place in Cape Town; the
International Conference on Research Infrastructures (ICRI). At the Engineering meeting, Phil Crosby
organised an expert industry discussion session, which was well attended and received, and we held a
dedicated session on the current challenges of managing IPR in the design phase (and how the situation
may evolve in the IGO era). Meanwhile at ICRI, the profile of the project was impressive, held up as beacon
of excellence in the global research project world. Let’s all work together over the coming months and years
to ensure we deliver on the promise!
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SKA Board Matters and Administration
by Colin Greenwood, SKA Head of Administration and Legal

SKA Governance
The 22nd meeting of the SKA Board of Directors was held at SKA HQ, Jodrell Bank, UK on 24-25
November 2016. The main topics of discussion were the Director-General’s Report, Finance Committee’s
Report, Engineering Report, Pre-Construction Schedule, Cost Update for SKA-1 Construction and
Operations, Staged Construction Plan, SKA Observatory Development Programme, and a report on the
latest negotiations to establish SKA as an intergovernmental organisation. A full report on this meeting is
available on the SKA website at https://www.skatelescope.org/notes-from-the-chair.
The 8th Members Meeting of SKA Organisation was held by video-conference on 15 December 2016. The
meeting was chaired by Prof. Giovanni Bignami, who noted that Prof. Jos Engelen had stepped down as
NWO’s Nominated (Voting) Member (Netherlands), effective from 1 December 2016. Prof. Stan Gielen was
welcomed as NWO's new Nominated Representative. The main item of business was to discuss the SKA
Business Plan.
SKA HQ
The RIBA Stage 4 (Technical Design) Report for the permanent SKA HQ at Jodrell Bank was received by
the SKA Office on 2 November 2016. It has been reviewed by the SKA Office and work is currently
underway with The University of Manchester to ensure that the project proceeds within the cost cap of
£16.5 M. Stage 4 is expected to be endorsed by the SKA Office early in 2017Q1 and the project is
expected to be completed by 2018Q1.

Stage 4 Visualisation of the SKA HQ Council Chamber and Auditorium
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Staff
We are pleased to welcome Warren Bax and Natasha Hurley-Walker, who are both based at SKA HQ
under the AU SKA Fellowship programme. Warren has been seconded from CSIRO to the SKA Office for
the period 1 December 2016 to 31 March 2017. During this time he will be assisting with finance and
procurement planning activities as part of the SKA Organisation’s transition to an Inter-Governmental
Organisation. Natasha is visiting from Curtin University for the period 12 December 2016 to 28 February
2017 to support the Science team in the development of calibration strategies for SKA-Low.
On 17 November 2016, Tracy Cheetham (SKA SA) and Ant Schinckel (CSIRO) took up their seconded
positions as Head of Construction Planning for South Africa and Australia respectively. Both of these
secondments are for a term of two years.
On 4 December 2016, Professor Toshihiro Handa (Kagoshima University) completed his month long
secondment to the SKA Office to help the Science team look at ways to further the scientific utility of the
SKA for Galactic lSM studies. This secondment followed on from that of Dr Hiroyuki Nakanishi (Kagoshima
University), who worked with the Science team at SKA HQ from May to November 2016. We thank our
colleagues from Japan for their support in helping the project to engage with the Japanese radio astronomy
community.

Communications and Outreach
by William Garnier, SKA Director of Communications, Outreach and Education

First of all, I would like to wish you all a fantastic and inspiring Gregorian New Year on behalf of the SKAO
Comms team.
In the comms office, we ended 2016 with great news that I’m happy to share with you here. Our SKA video
trailer, that most of you will have seen, has won the European Excellence Award in Public Relations in the
category “Corporate Film & Video” (beating Facebook among others!). These awards take place every year
for each region of the globe and recognise outstanding achievements in our industry (Communication and
Public Relations). Big international brands and small agencies alike participate. And indeed in the past,
ESA have participated with their Rosetta campaign and CERN have won for their First Physics event in
other categories. We’re of course absolutely thrilled, and we’d like to acknowledge everyone who’s made
the video possible, both on and off screen. We’ve got a lot of raw material available still, and plan to edit
this and produce short interviews that we’ll promote in this bulletin in the coming months.
The main activities of the last quarter of 2016 for the comms office have been reported in the December
issue of the SKA eNews, that I encourage you to read here. They include the support of the organisation of
the SKA science and engineering conferences, the participation at the ICRI conference, the production of
the 2017 SKA calendar (that all of you should have now received; if not, please get in touch with your
respective SKACON representative), or the online events calendar highlighting the main milestones,
activities and progress within the project in 2016.
We’re now already in full swing to prepare for 2017, which will come with its lot of exciting projects. In
particular, a great deal of effort will be focused this year on visually documenting relevant activities across
the consortia, including the manufacturing of the SKA Dish Prototypes and the deployment of AAVS1 in
Australia. One of the aims will be the production of videos telling the SKA-low and SKA-mid stories from
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their inception and highlighting all the partners involved. Collaboration with all the teams involved in such
activities around the globe will be critical to ensure a successful delivery of these projects. Significant efforts
will also be put on documenting the ground-breaking ceremony and construction activities of the expanded
SKA HQ, as well as the communication around the IGO signature ceremony. Preliminary work with the
Comms Steering Committee colleagues has already started on these various projects.
Last but not least, the SKAO Comms team is currently busy gathering some stats for 2016 on online
presence, news coverage, level of engagement with our publications, etc. More in the next issue of the
bulletin…

The SKA booth present at the 229th meeting of the American Astronomical Society which took place in
Grapevine, Texas.
Selection of SKA in the News
We’ve read the news for you and are happy to provide this selection of media articles relevant for the SKA.
Note that the appearance of articles in this selection is not synonymous of endorsement by SKA
Organisation. Enjoy!
•
•
•
•
•

SKA on BBC Radio4 Today Programme (at 1:21:35 here)
Source of Fast Radio Burst discovered for the first time
CNN Chile (Spanish language)
The radio-survey of the Southern Sky made by MWA made Nature News’ list of Best science images of
the year! Congrats to MWA colleagues!
Nice article about our Shared Sky exhibition, and how such initiatives can help establishing the dialogue
between local communities and international scientists and allow both groups to better understand each
other
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•
•

Congratulations to Rebecca Wheadon, Infra Australia Project Manager, on her award from the
Australian National Association of Women in Construction
SKA listed as exemplar of global collaboration in this BBC news article of more funding to UK Science

Connect with us
For any enquiries, requests or feedback please write to ska-outreach@skatelescope.org
You can also find the SKA Organisation on Facebook, Twitter, Google+ and YouTube.
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