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UK SAFEGUARDS SUPPORT PROGRAMME

Report on Activities and Progress during the period
1 April 2013 to 31 March 2014

J W A Tushingham

EXECUTIVE SUMMARY

The UK Support Programme to IAEA Safeguards (UK®R$ established in 1981, to provide
technical support to the Department of Safeguafrdeeointernational Atomic Energy Agency
(IAEA) in verifying the peaceful use of nuclear heoclogy. The UK Support Programme
contributes:

expertise and advice for the further developmensaféguards strategies in new and
existing activities and plant in the nuclear fugdle;

services to support the IAEA in analysing nucleatemial arising from samples taken in
the course of safeguards inspections;

access to facilities and experts for the trainiigAgency personnel in advanced
techniques applied in safeguards inspections aridebycle plants;

development of techniques, methods and procedoresafeguarding facilities in the
nuclear fuel cycle;

development and assessment of equipment, instraraadt methods for application in
safeguarding the nuclear fuel cycle; and

assistance through the provision of expert statfaimplete specialised programmes of
work that cannot be resourced through a permaresitign with the IAEA.

During the period 1 April 2013 to 31 March 2014e iK Support Programme contributed to
30 active tasks within the IAEA Department of Safegls Technical Support Programme,
completing work on 3 of these. 13 task proposaeseveonsidered during the year, of which 5
were accepted and 5 remained pending at the year-Awtivities undertaken included:

continuing support to environmental sampling: witie analysis of 22 inspection
samples; and the preparation of modelling spedidica for six reactor types;
contributions to guidance documents: on consideradf safeguards in the design of
new nuclear facilities; and the implementation afeguards, including input to the
Agency’s development of acquisition path analysis;

provision of open source information, with eighat8tProfiles updated and two ad-hoc
reports issued, and studies related to trade asialys

further support to the new IAEA nuclear materiédeatory, through an extrabudgetary
contribution of €400k to the project ‘Enhancing @hitities of the Safeguards
Analytical Services’ (ECAS);

UK Safeguards Support for the IAEA i
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delivery of nine training courses to IAEA inspestoand analysts, including an
expansion of support in the areas of analytical regbtiation skills whilst retaining a
portfolio of courses utilising UK expertise andifiéies of the nuclear fuel cycle;
assistance through the updating of technical mararad forms used by inspectors and
other personnel within the Department of Safegyards

further development of an advanced neutron measntetachnology within a plant-
scale integrated system for IAEA application; and

provision of expertise relevant to the assessmiedata available to the Department of
Safeguards, including from imagery analysts andiafgts in different components of
the nuclear fuel cycle.

This report provides a summary of the progresshose tasks active during 2013/2014 within
the framework of the UK Support Programme. It edek tasks that were maintained ‘on
standby’ throughout the year at the request oAtency.

UK Safeguards Support for the IAEA
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UK SAFEGUARDS SUPPORT PROGRAMME

Report on Activities and Progress during the period
1 April 2013 to 31 March 2014

J W A Tushingham

National Nuclear Laboratory, Harwell, UK

INTRODUCTION

Nuclear safeguards are technical measures usecerify vhat States comply with their
international Treaty obligations not to misuse eaclmaterials for the manufacture of nuclear
explosives. They are an essential part of thesancion-proliferation regime. The International
Atomic Energy Agency (IAEA) is charged with estahing and administering an international
safeguards system to provide assurances that mimlear material is used for peaceful
purposes.

The United Kingdom Support Programme to IAEA Safedas (UKSP) is part of the UK
contribution to the maintenance of the internati@aéeguards regime, with the aim to assist the
IAEA in ensuring the continued and improved effestiess of its safeguards system.

The UK Support Programme is funded by the UK Deparit of Energy and Climate Change
(DECC) and is administered on its behalf by theidwati Nuclear Laboratory (NNL). A
range of contractors undertake work on behalf ef tiK Support Programme, which was
initiated by the UK Government in 1981 with thedaling formal objectives:

» to assist the IAEA in the provision of efficientcheffective solutions to identified
safeguards needs as set out in the Department fegugads Development and
Implementation Support Programme for Nuclear Vestiion;

» to provide the IAEA with essential services andnirag which are not commercially
available or cannot be provided from the Agencyis @esources;

» to develop techniques and methods for safeguartindities in the fuel cycle,
particularly reprocessing plants and enrichmenttgia

» to develop techniques and methods for the appbicatf safeguards in general
situations; and

» to provide the IAEA with cost-free consultancy, gararly on systems analysis.

Assistance is provided to the IAEA Department ofe§aards in six areas of technical
support:

* Area A, Safeguards Strategies;

* Area B, Support for IAEA Analytical Services;
* Area C, Training Courses;

» Area D, Safeguards Procedures;

UK Safeguards Support for the IAEA 1
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* AreaE, Instrument Development and Assessment; and
* Area F, Consultants and Cost-Free Experts.

This report provides a summary of the progressnagapecific tasks in each of these six
areas during the period 1 April 2013 to 31 Marct40

2 UK Safeguards Support for the IAEA
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SRDP-PR34
AREA A — SAFEGUARDS STRATEGIES

Many of the requests for support to the IAEA arecsmned with novel methods and techniques
aimed at improving the effectiveness and efficieofynuclear safeguards. As part of a
strengthened safeguards system, the IAEA requineseased amounts and types of
information on States’ nuclear and nuclear-relatetvities. This information includes that
provided directly by States (e.g. INFCIRC/540 Adi@ declarations), that collected by the
IAEA (e.g. environmental sampling data) and otlmdorimation available to the IAEA (e.g.
open source literature and satellite imagery). Tifermation is used to identify any
inconsistency between a State’s declaration anornrdtion available from other sources
concerning a State’s nuclear activities, and toinupe the strategy for safeguards
implementation within the State.

Task Area A5 - Environmental Sampling

Environmental sampling was introduced in 1996 aslABA measure to contribute to
safeguards conclusions on the absence of undectatedties at facilities. Collection of
environmental samples at nuclear sites by inspgctmwmbined with techniques for ultra-
sensitive measurement and interpretation of restdis reveal signatures of past and present
activities at locations where nuclear material adled. These signatures can be used to
corroborate the status of declared activities,ooddtect undeclared activities. As such, the
programme directly meets the strengthened safegwdnéctive of increasing the assurance of
the absence of undeclared nuclear material anditesi Results and conclusions from
environmental sampling contribute to the State wat@n process and have an impact upon
revisions to the facility attachments and safeguapproaches.

Task A5(b) - Special Analyses of Environmental Sanigs Supplied by IAEA

IAEA SP-1 No: 96/XXX-010 UK Sub-contractor: AWE Aldermaston
IAEA SPRICS No: UK X01045 UK Task Manager: A J Pidduck
IAEA Task Officer: C Hoffmann

Background to Task

Current implementation of environmental sampling $afeguards focuses primarily on the
collection of swipe samples inside enrichment laartd hot cell facilities. Environmental
swipes are taken by inspectors using 10x10cm cottoound cellulose wipes of around 2.5cm
diameter, the latter designed for use with remoémipulators and used within hot cells. In
either case, the inspector wipes surfaces that maag been exposed to nuclear material,
removing a portion of any surface contaminatiorttawipe for subsequent analysis. Samples
may also be taken by special particulate samplsigguinstalled sample filters (Koshelev
filters). Samples are analysed by either bulkatigde analysis techniques, depending on the
sampling objectives and the activity levels of $hepes. A Network of Analytical Laboratories
(NWAL) for environmental samples has been set uthbyfAEA, consisting of Member States’
laboratories with particular expertise in techngseited to environmental sampling. These
laboratories complement the Agency's own in-houapabilities, with the aim to ensure

UK Safeguards Support for the IAEA 3
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sufficient analytical capacity to service the dsigr of samples and analytical requirements.
The NWAL also fulfils an important role by enablingutine inter-laboratory comparisons and
cross checks on analytical results.

Until 2010, the UK Support Programme provided thaerises of two laboratories within the
IAEA NWAL for environmental samples. AWE Aldermast undertook Fission Track
Thermal lonisation Mass Spectrometry (FT-TIMS) gsial of particles, whilst QinetiQ
provided a particle analysis service using Ressthnode Encoder - Secondary lon Mass
Spectrometry (RAE-SIMS).  Fission-track analysistedis fissile material, making the
technique more sensitive towards particles withighdr fissile content, whilst TIMS can
provide high accuracy in the measurement of botjomaad minor isotopes. This combination
is desirable to the IAEA, because it enables tigbdst uranium enrichment on a swipe to be
identified through measurement by TIMS of only aa¥mumber of particles. Whilst FT-TIMS
is capable of providing greater accuracy in anadytiesults, and a capability to measure minor
isotopes of particular importance for data evahmtRAE-SIMS has the potential for more
rapid turnaround in sample analysis. RAE-SIMS Ines an initial scan, during which particles
of uranium are identified and recorded with theesrelative locations and individual uranium
isotope ratios using specialist software (PSeawm) RAE hardware. More accurate
measurement of individual particles is then undtertausing a tightly-focussed primary ion
beam (microprobe operating mode) and an electrotiipier for the detector. The two
techniques of FT-TIMS and RAE-SIMS are complemsntand both are routinely requested by
the IAEA, whilst a relatively new development inlVB8 — Large Geometry (LG) SIMS — offers
the sample turnaround benefits of SIMS but witlaecuracy approaching that of TIMS.

In November 2010, for commercial reasons, Qineh@oanced that it was closing its analytical
facilities and relinquishing its role as a Netwdr&boratory. The UK Support Programme
subsequently worked with AWE Aldermaston to transfe existing SIMS capability to its
laboratory, consolidating UK particle analysis dajiiges at AWE.

Summary Report on Activities in 2013/2014

AWE Aldermaston continued to provide an FT-TIMS aaipty during 2013/2014, completing
the analysis of 10 samples. Using fission tracklyais, particles containing fissile material
were detected and selected for measurement by TIMf®. procedure involved removal of the
particles from the swipe material, transfer onfoog/carbonate or lexan frame and irradiation
with neutrons in a reactor. Particles containisgile material were identified from the fission
tracks that they produced. Particles selected hen asis of their fissile content were
subsequently placed upon TIMS filaments and théso composition of uranium and/or
plutonium within the particles was determined bysmapectrometry. Up to 20 particles were
measured per sample, with additional information garticle morphology derived from
measurements using Scanning Electron MicroscopW{SE

In parallel with FT-TIMS work, AWE completed the aysis of 12 inspection samples by
RAE-SIMS during the year. Analysis involved theaeery of particles from swipes using an
impactor particle extraction technique, transfer tbé particles to SIMS planchets and
measurement. The measurement included an iri@al sf all uranium-containing particles by
RAE, often providing thousands of results, followbg a more detailed and accurate
measurement of the uranium isotopic compositionndividual particles of interest by ion

4 UK Safeguards Support for the IAEA
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microprobe. A uranium swipe standard and sampalekisl were analysed as part of the quality
control procedure applied to each batch.

The number of samples analysed was lower than istsibally the case, as AWE continued to
consolidate and refurbish its analytical facilitiesAWE commenced the installation and
commissioning of its own LG-SIMS instrument duri2@l3/2014, expected in the long-term to
enhance UK support to environmental sample anabydisvith a short-term impact upon the
resources available to support the IAEA.

The IAEA will continue to require the analysis afve@onmental swipe samples by both FT-
TIMS and SIMS in 2014/2015, and is looking to AWHEl&rmaston to maintain a full particle
analysis service.

Task A5(i) — WIMS Reactor Calculations

IAEA SP-1 No: 09/IDS-002 UK Sub-Contractor: Amec
IAEA SPRICS No: UK A01853 UK Task Manager: B Matthews
IAEA Task Officer: A Kochetkov

Background to Task

Neutronics codes are used by the Department ofyBafds in the evaluation of results from
inspection samples. Sample analysis results ampaed with results from calculations, to
judge whether they are consistent with declaredxpected irradiation scenarios. In 2010,
the UK Support Programme agreed to the provisiolibodries of isotopic data for different
reactor and fuel types, based upon calculationset@erformed using the state-of-the-art
WIMS9A in combination with the FISPIN fuel invenyorcode. Series of calculations,
covering isotopic compositions of fuel and claddstigictural materials for a range of fuel
enrichments under various irradiation scenariosiwiten types of power reactor and eleven
plutonium production or research reactors, weresagbently completed. In each case,
completed files were transmitted to the Agency tioge with details of the modelling
parameters including: core and fuel geometry; Ared moderator temperature and density;
specific power; and the application of burnablespos. Additional calculations were
completed to estimate uncertainties (due to gegnfatitors) for uranium and plutonium
isotopes generated/depleted in power reactor fuethfe examples of PWR and CANDU
reactors.

Further work commenced in December 2012, targetexdrange of fast reactors and more
complex research reactors. In comparison to thetoe physics calculations that are required
to derive flux, cross section and inventory datatf@rmal reactor fuels, those required for
fast spectrum systems are more complex, with redctel and breeder elements often
irradiated in regions where both the magnitude twedenergy spectrum of the neutron flux
can change rapidly. Therefore, it was importarrtwvide an accurate representation of both
resonance shielding and burn-up effects; which beagignificant.

To enable the geometry and material propertiesach @eactor core to be defined, and to
propose a calculation method for each reactor, workmenced with the development of a

UK Safeguards Support for the IAEA 5
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modelling specification for each of the ten reat¢ypes. Modelling specifications for the first
four reactors were completed by end-March 2013.

Summary Report on Activities in 2013/2014

Modelling specifications for the remaining six reme were completed by July 2013.
Following on from this study, work commenced toedetine the optimum modelling route
for calculating isotopic compositions and one gragpinide (Th — Cm) cross sections using
WIMS-PANTHER-FISPIN for some burn-up steps for aactor as a finite core model with
critical rod positions. A WIMS model was producegénerating irradiation-dependent cross-
section data for use in the PANTHER whole core codda PANTHER model was
established, employing cluster geometry fuel assiemkwithin a hexagonal lattice. Suitable
data and dependencies for the treatment of comtrd$é and core reflector materials in
PANTHER were developed, and verified against adsttome MONK model of the reactor.
PANTHER whole-core fluxes, dependent upon core laamal radial location as well as
irradiation and control rod insertion, were thenl feack to WIMS in order to generate
appropriate data for the FISPIN fuel inventory aédton. This study was completed during
December 2013, with the conclusion that the WIMSNFAER-FISPIN combination
provided a feasible route for whole core fuel bgrmodelling of the reactor.

The Agency’s priority within this task is now fourther modelling of the reactor, to
accommodate different fuel types and core locatiovith two other reactor types also of
interest. Work commenced on a definitive and 1eatitWIMS-PANTHER-FISPIN model of
the first reactor type, and is expected to be ceteglby September 2014.

Task A5(j) — Analysis Results and Metadata for th&pringfields UOC
Sample Collection

IAEA SP-1 No: 12/IFC-002 UK Sub-Contractor: AWE
IAEA SPRICS No: UK D01968 UK Task Manager: P Turner/P Thompson
IAEA Task Officer: M Penkin

Background to Task

Under a UK-US initiative, 2006 saw the transfer aithive samples of uranium ore
concentrate (UOC) from Springfields to USDoE, IThidasAWE Aldermaston laboratories,
for use in studies to develop capabilities to fipget nuclear materials and verify their
declared origin. A substantial body of work wabsequently undertaken, to characterise the
samples through a range of analytical measuremamds also to research their origins,
associated geology and the processes involveceinghoduction. Data was reviewed during
a meeting in Karlsruhe, in October 2011, which va#s0 attended by Agency staff with
responsibilities for the measurement of data framirenmental sampling and destructive
analysis for safeguards purposes.

Following the Karlsruhe meeting, the Agency souyhtigreement whereby the data obtained
could be used by the Department of Safeguardsk Fesposal 12/IFC-002 was subsequently
issued to the Support Programmes of the EC, USUdseeking support in populating the

6 UK Safeguards Support for the IAEA
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Department of Safeguards’ own database of traceezieand isotopic signatures of UOC of
various origins, along with the relevant informatiqmetadata) about ore geological
characteristics, time of UOC production and detaisthe concentration process. The
datasets of UOC signatures and associated metadald then be used by safeguards data
analysts, for reference in safeguards evaluatiovslving assessment of provenance of UOC
samples collected by IAEA inspectors.

Summary Report on Activities in 2013/2014

Task Proposal 12/IFC-002 was accepted by the thtesmber State Support Programmes
(MSSPs), as a collaborative effort between the B&® and UK laboratories. Within the UK,
AWE liaised with the other laboratories, reviewitige available metadata and seeking to
combine the spreadsheets of data into a singlé¢ diErence document. In parallel, AWE
progressed its measurement of certified referenatemal and compiled current analytical
data. Arrangements commenced for a coordinatiogtinge between the parties, to progress
the task to a conclusion.

Task Area A6 - Satellite Imagery in Support of Safguards

The UK Support Programme has provided assistancidandevelopment of techniques
employing satellite imagery for safeguards purposesrticularly for the identification of
undeclared facilities and the identification of oba in activities within facilities. This work,
in addition to that carried out by the US, Germamd Canada, has proven a range of
techniques and has confirmed the availability ofafle images on the commercial market
for safeguards use. Studies have shown thatpiossible to develop sophisticated methods
for detection of undeclared facilities or activitiand to detect a change in activities in a
declared facility.

Task A6(d) - Commercial Satellite Imagery Analysisand Photo
Interpretation Support

IAEA SP-1 No: 00/11S-002 UK Sub-Contractor: -
IAEA SPRICS No: UK D01329 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: S Robb

Background to Task

On the basis of studies by the MSSPs, the IAEAd#gtito develop an in-house technical
capability for satellite imagery analysis. The efldge Imagery Analysis Unit (SIAU)
commenced operation during 2001, using commerciligilable satellite images to gain
information in support of safeguards.

The UK supported the work of the SIAU initially dugh the provision of an analyst
experienced in the interpretation of satellite iemgertaining to nuclear facilities. From
2003, the UK Support Programme assisted in theupeotent of commercially available

UK Safeguards Support for the IAEA 7
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satellite images and equipment, whilst further supfrom imagery analysts was provided
under Task Area F.

Summary Report on Activities in 2013/2014

In October 2013, the UK Support Programme offeredoluntary contribution to the

Department of Safeguards for the procurement ofllgat images and equipment, or to
support other open source information collectiomdlgh tasks placed with King's College
London (KCL). The Agency responded by requesthmag the funds be retained by the UK
and directed towards maintaining support from KGCL the collection of open source
information under Tasks A8(e) and A8(f). Fundsevduly utilised for this purpose during
2014. The UK Support Programme anticipates thatirthdér contribution to open source
information collection/satellite imagery will befefed in 2014/2015.

Task Area A7 - Strengthening/Integration of Safeguils

Strengthening safeguards has aimed at providingdildee assurance of the absence of
undeclared activities in States. Once an assurbasebeen gained, all of the measures
available to the IAEA through traditional and stydrened safeguards systems can be
reviewed and combined to produce an integratedysafds regime. Integrated Safeguards is
defined as the optimum combination of all safegsandasures available to the IAEA under
a Comprehensive Safeguards Agreement, includingetdimm Additional Protocols, that
achieves the maximum effectiveness and efficiendyimvavailable resources in fulfilling the
Agency’'s safeguards obligations. Once under lategr Safeguards, IAEA safeguards can
evolve further to a State Level Approach, whereegafrds implementation includes
comprehensive evaluation of all safeguards-relevwafarmation taking account of State-
specific factors within a process that is consisséera non-discriminatory.

Task A7(e) — Conceptual Development Support for Ir@grated Safeguards

IAEA SP-1 No: 99/PSS-006 UK Sub-contractor:  Wind River Consulting
IAEA SPRICS No: UK C01265 Inc
IAEA Task Officer: J Cooley UK Task Manager: R Hooper

Background to Task

Strengthened and integrated safeguards has chahgeadhature of safeguards and the
knowledge required of those responsible for itslenpentation. An appreciation is required
of safeguards concepts and how these conceptsbieaeene manifest in the legal framework
and Agency practice. In 2004, a need was idedtifee provide a paragraph-by-paragraph
commentary on INFCIRC/153, and an article-by-agticbommentary on INFCIRC/540. The

commentaries were intended to draw from negotiatigjories, but would also include

Secretariat assertions to the Board on how the unesisncluded in agreements should be
interpreted after 30 years of practice. The Taslhdyer commenced work to compile the
extensive reference material needed for the dewsdop of the commentaries. In 2009, the

8 UK Safeguards Support for the IAEA
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task continued as a joint undertaking with the IAfpAincipally the Section Head for Non-
Proliferation and Policy Making within the Officé begal Affairs (OLA).

The INFCIRC/153 and /540 commentary is intendetda highly accessible description of
the evolution of safeguards concepts, legal instnisy and Agency practice: an internal
working document to assist safeguards implementéfsrk on the commentary progressed,
including research of Agency archives and inteoactvith OLA during month-long periods
at IAEA Headquarters in October 2011 and 2012othictory and background material was
completed, addressing: the IAEA safeguards systewh itgs evolution; the nature of
safeguards conclusions; and the negotiation ofctiraprehensive safeguards requirement
contained in the NPT. Sections dealing with theplementation of Comprehensive
Safeguards Agreements and the process of stremgghssfeguards were also completed, and
work commenced on a number of overarching impleatent issues. By end-March 2013,
work on the overarching issues was completed, anauwuline of the steps involved in
implementing a Comprehensive Safeguards Agreemedtam Additional Protocol was
prepared. This outline provided the organisatidreis for identifying the implementation
issues/problems that have accompanied the implet@mtprocess.

Summary Report on Activities in 2013/2014

In October 2013, the Task Manager completed a tlicdr-week period at IAEA
Headquarters: progressing the Commentary to thenexthere only two chapters remained
outstanding. These would address in detail thdeamentation of Comprehensive Safeguards
Agreements and Additional Protocols, and were fichiog the Task Manager but required
detailed input from OLA. Completion of the Commermyt is now dependent upon the
continued availability of staff within OLA.

Task A7(h) - Support for Novel Technologies (Umbrdh Task)

IAEA SP-1 No: 06/TDO-007 UK Sub-Contractor: -
IAEA SPRICS No: UK A01599 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: J Whichello/J Kocjan

Background to Task

Following the 2004 IAEA General Conference, Proj8&TS-08, “Novel Techniques and
Instruments for Detection of Undeclared Nuclearilfes, Materials and Activities”, was
established within the Department of Safeguards to:

* monitor and address observed deficiencies or valkires in safeguards approaches,
equipment and technology;

* acquire new, or improved, equipment or technolobene appropriate; and

» develop and/or use new concepts, approaches, tgeewiand technology for
information analysis and verification activities, particular with regard to enhanced
capabilities to detect undeclared nuclear matandlactivities.

UK Safeguards Support for the IAEA 9
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In 2006, the UK Support Programme agreed to canteilbo the project through an umbrella
task, initially to provide a contact point for thdentification of appropriate expertise and
resources. Since then, the task has enabled U&rteparticipation in a number of technical
meetings associated with novel technologies, t@gethth preliminary evaluation of such
technologies.

Summary Report on Activities in 2013/2014

The UK Support Programme engaged the Office forldardRegulation (ONR) in facilitating
testing of a prototype robust plastic-based antieu detector, developed by University of
Liverpool, in the vicinity of a UK gas-cooled nualereactor.

The UKSP Coordinator liaised with the Agency anteptal UK contributors to a workshop

on “Scanning the Horizon: Novel Techniques and Mdghfor Safeguards”, subsequently
held from 21-24 January 2014 at IAEA Headquartéfee UK Support Programme funded
the participation of an expert, from Cranfield Uersity, to talk on the subject of “A

systematic approach to realise phenomena for eedasensing of nuclear materials and
radiation”.  Additional participation was provideiftom AWE Aldermaston and the

University of Newcastle.

The UK Support Programme also assisted in seekimgributions from UK commercial
companies to an Agency technology evaluation o @@mponents of an autonomous indoor
positioning system for safeguards. UK supplierssdociated technology were encouraged to
consider participation, with three companies exgngsinterest. Selected participation in a
workshop on the subject, to be held in April 2004| be funded through the UK Support
Programme.

The Agency continues to encourage MSSPs to proswikntific and technical information
concerning techniques and instruments of poteapalication to the effective and efficient
implementation of nuclear safeguards. Equally, Algency requests that the provision of
diverse advanced technologies undergo a prelimiajuation for potential safeguards use by
the MSSPs as a prerequisite for sharing techndogi¢h the IAEA. The UK Support
Programme will continue to provide a point of camtevith the Agency, to liaise with the
Task Officer to identify appropriate UK expertisadato consider specific requests for
support within the framework of this task.

Task A7(j) — Guidance for Designers and OperatorsroDesign Features
and Measures to Facilitate the Implementation of Saguards
at Future Nuclear Fuel Cycle Facilities

IAEA SP-1 No: 08/CCA-002 UK Sub-Contractor: -
IAEA SPRICS No: UK C01755 UK Task Manager:  J Tushingham, NNL
IAEA Task Officer: J Sprinkle
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Background to Task

In June 2007, the Standing Advisory Group on Safetgiimplementation (SAGSI) advised the
Department of Safeguards that it should developthentation that can serve as guidance for
the inclusion of safeguards considerations at dg stage of nuclear technology designs. This,
and needs arising from the International Projedhanvative Nuclear Reactors and Fuel Cycles
(INPRO); the Generation IV International Forum (Holiferation Resistance and Physical
Protection (PR&PP) Expert Group; and the IntermaioFramework for Nuclear Energy
Cooperation (IFNEC), led the Agency to propose sk to provide concise guidance for
Member States.

This task was accepted by the UK Support Programndeine 2008, initially to support the
development of basic guidance to encourage Stawmmsider safeguards during the conceptual
planning for nuclear facilities. Mr S Francis, NNparticipated in a technical workshop,
convened by the Agency in October 2008, that famliss facility design and plant operation
features that facilitate the implementation of effee and cost efficient IAEA safeguards. The
workshop was viewed by the Agency as an importasburce and input for drafting an
overview report describing the basic principlesliAEA safeguards and fundamental design
features and measures that facilitate the implesient of international safeguards. The
document “International Safeguards in Nuclear FRgciDesign and Construction” was
subsequently prepared and published in the IAEAl@dudEnergy series.

Further workshops were held in September 2012 araiiciv 2013, to commence the
preparation of facility-specific documents. Thecdse of the first meeting was nuclear
reactors, and a draft document, “International @adeds in the Design of Nuclear Reactors”,
was subsequently prepared by the Agency. DECCtlamdJK Safeguards Office reviewed
the document and provided feedback, before it wadised within the Agency for issue in
2013. During the second meeting, three new gueladocuments addressing the
consideration of safeguards in the design procassdnversion, fuel fabrication and spent
fuel management facilities were drafted.

Summary Report on Activities in 2013/2014

During May 2013, a draft of the document “Internaal Safeguards in the Design of Fuel
Fabrication Plants” was reviewed by Mr S Johnsaorjngfields Fuels Ltd, who provided
additional illustrations for use by the Agency.sécond document, “International Safeguards
in the Design of Conversion Plants”, was reviewgdvlo S Johnson and Mr S Francis, NNL,
during the following month, with feedback providedthe IAEA Task Officer.

Mr A Homer, Sellafield Site Ltd, participated imerkshop, convened by the Agency to draft
guidance for reprocessing plants, in September .2 subsequently continued to support
the Agency’s initiative by assisting with reviewdarevision of the draft guidance document
“International Safeguards in the Design of ReprsicgsPlants”.

At the beginning of 2014, the MSSPs input to theehfacility-specific guidance documents
dealing with long-term spent fuel management, regssing and enrichment, was being
assembled by the Agency with the intention thay the made available for peer review by
summer-2014.
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The Agency is now considering a follow-on task,ptomote the guidance and to identify
potential safeguards measures for innovative fygkedacilities and processes.

Task A7(K)- Acquisition Path Analysis Methodology ad Software Package

IAEA SP-1 No: 10/CCA-004 UK Sub-Contractor:  Tessella plc
IAEA SPRICS No: JNT C01871 UK Task Manager: D Dungate
IAEA Task Officer: S Munoz

Background to Task

The IAEA is continuing to enhance the effectivenasd efficiency of safeguards by further
developing and applying a holistic approach thau$es on the nuclear programme of the
State as a whole, rather than the sum of its detlanclear facilities: the so-called State-level
concept. Development of the State-level conceppdssible due to the availability of
increased quantities and quality of safeguardsrasle information.  Acquisition Path
Analysis is an essential element of the State-lewatcept, to determine whether a proposed
set of safeguards measures would provide sufficileméction capability with respect to a
specific acquisition path or acquisition strategyuch analysis must be based on accepted
safeguards methodology, to ensure the objectivaarebsonsistency of State evaluations, and
should factor in expert judgements and State-Spdeiftors for the evaluation.

The Agency proposed a task to provide a coordinfitedework for Member State Support
Programmes to work together within a dedicated IAkérk group to produce an accepted
methodology, enhanced safeguards knowledge andnoisgtd software tools. Tessella, a UK
technology and consultancy company, provided input workshop on acquisition path
analysis methodology, convened by the Agency ireR011. An outcome from the meeting
was a proposal that the UK prepare a report desgribbjective techniques for combining
different sources of information into measuresikdélinood or confidence in data that can be
used in acquisition path analysis. Tessella wagiged with example data on a fictitious State
by the Agency, prior to a meeting between Tesgeltanical staff and Agency personnel in
October 2012. During the meeting, Tessella preseits work to date, focusing on cognitive
biases that affect people’s ability to combine infation, and candidate techniques that may
help with these problems. These techniques weprised with the Agency, and usability tests
were carried out to see how comprehensible anduluseé candidate techniques were.
Following this feedback, priorities were agreedth@ remaining part of the study.

Tessella’s draft report was forwarded to the Agdncyeview in January 2013. A meeting was
held with the Agency the following month, duringialinthe Task Manager gave a presentation
on the contents of the draft report and conductegbikshop to illustrate the recommended
techniques, using some example scenarios provigdtedAEA.

Summary Report on Activities in 2013/2014

Feedback from the Agency was incorporated intovesed report, which was submitted for
final review by the Task Officer in April 2013.
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From 24-25 February 2014, the lead author of theréfi¢rt, Mr T Pattenden, participated in an
Agency workshop on the subject of acquisition @athlysis. The purpose of the workshop was
to:

« Promote better understanding of the process ofisiiqn path analysis as it is
performed within the Department of Safeguards;

» Share the outcomes of the various studies perfounddr the joint MSSP task;

 ldentify how methodologies developed under thetjtask could be applied to or help
improve the Department’s acquisition path analgsixess; and

« Discuss and identify directions of future work unttee task.

Mr Pattenden provided an overview of the work dondhe subject by Tessella and outlined
potential further work including trial sessions lwiarger focus groups at the IAEA. He also
suggested the potential to assist in defining ussds for possible software to support
acquisition path analysis. These suggestions weder consideration within the Department
of Safeguards at the year-end.

Further support may be provided during 2014/204%ssist the Agency in reconciling views,
training and roll-out of techniques.

Task A7(l) — Member State Contributions to IAEA Topical Guidance on
Safeguards Implementation

IAEA SP-1 No: 12/CPC-001 UK Sub-Contractor:  Sellafield Site Ltd
UK Safeguards Office
IAEA SPRICS No: JNT C01959 UK Task Manager: J Tushingham, NNL

IAEA Task Officer: C Mathews

Background to Task

Task Proposal 12/CPC-001 sought the participatfaxperts from Member States and their
input into the development of IAEA guidance docutsean various topics relevant to
safeguards implementation. Guidance was requinedrder to assist States in better
understanding safeguards obligations and to shaoel gractices that have resulted from
experience and evolution over years of implememtati These detailed topical guidance
documents would build upon the Guidance for Stdteplementing Comprehensive
Safeguards Agreements and Additional ProtocolseyTdre intended for use by regulatory
authorities; facility operators and licensed usénsuclear material; nuclear facility designers;
safeguards students and practitioners; and profealsi of the IAEA.

The IAEA intended to organise two expert meetingsued on each specific topic and
document. The outcome of the first meeting on é¢aplt would be a plan for preparing and
submitting input to the guidance document and arotated skeleton of the document with
the input for each section summarised. Particgpamuld then prepare input as agreed in the
plan, prior to a second meeting to review and imerthe draft document before it was
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finalised by the IAEA. Each document was expediede published approximately 18
months after the first meeting.

Summary Report on Activities in 2013/2014

Mr N Edmonds, Sellafield Safeguards Departmentiigpated in a workshop convened by
the Agency from 16-19 April 2013, providing inpat & guidance document on facilitating
IAEA in-field activities. Given the unique natucé Sellafield site, with a wide range of
inspection activities and scenarios, Mr Edmonds swdssequently tasked to provide advice,
examples and guidance on a number of topics theg weluded within a first draft of the
“SIP Guide on Facilitating Verification Activities” The IAEA distributed and coordinated
selected assignments, and these were completed toridis participation in a second
technical meeting on the subject, held at IAEA Hpedters from 5-8 November 2013.
Subsequently, Mr Edmonds assisted in editing tlaét duide, prior to its review within the
Agency, with publication anticipated for the secdwadf of 2014.

Two additional SIP Guides were proposed for 20blpwing the format of the previous
work and covering:

* Provision of information to the IAEA (nuclear magrreports, Additional Protocol
declarations, design information, import/exporbimmhation etc); and

¢ Collaborative approaches to safeguards implementati

Experts from within the UK Safeguards Office wederitified as being most able to give an
effective UK contribution on these subjects. Capusatly, Mr L Johnson participated in the
first meeting on provision of information, from 2% February 2014, with Mr M Beaman
participating in the first meeting on collaboratiapproaches, from 25-28 March 2014. The
Agency hopes that the same two experts will belaviai to participate in the second meeting
on each subject, to be held in November 2014, atdtheir continued availability will result
in a further substantive and relevant contribufrom the UK to the joint task.

Task A7(m) — Textbook on International Safeguards

IAEA SP-1 No: 10/CCA-007 UK Sub-Contractor: -
IAEA SPRICS No: JNT C01914 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: C Mathews

Background to Task

To address needs associated with anticipated gramvthuclear power and technology
applications, universities around the world areodticing international safeguards and non-
proliferation subject matter into selected courséee Agency proposed the preparation of a
textbook, with input and expert review from MSS#scounter the potential development of
textbooks according to national policies, commérojpportunities and university tenure
considerations. If such works inaccurately portitay IAEA and/or the safeguards system,
the Agency would otherwise be hard-pressed to cbtie message.
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The Support Programmes of Argentina, Australia, B@®& Finland, Germany, Japan, the
Republic of Korea, Sweden, the UK and US expressestest in supporting the task. A
meeting of MSSP Coordinators was held in March 20diing which a draft table of
contents was reviewed, and existing materials apdrése within each State were discussed.
Following the meeting, Australia, the EC, Swedemnl éime UK provided useful material
including the European Safeguards Research and|d@pewent Association (ESARDA)
textbook. However, clarity was still lacking redeng the specific contributions envisioned
by each MSSP and no lead author/editor was idedtifi

Summary Report on Activities in 2013/2014

During 2013, the Agency identified a potential leadhor for the textbook, with the intention
that he be hired directly by the IAEA and for waokcommence in 2014. In September 2013,
the UK Support Programme provided an extrabudgetamyribution to part-fund retention by
the Agency of the lead author, with other MSSPsgiley similar amounts. However, during
the fourth quarter of 2013/2014, it became cledh&oTask Officer that the lead author would
be unlikely to be able to support the project agimally envisaged. A revised approach is
now expected to result in a more succinct ‘printbdt draws upon and references existing
material. Further consideration to the purpose@mdent of the document is expected to be
given over the coming months, with close involvemehthe Department of Safeguards’
Training Section.

Task Area A8 - Information Evaluation in Support of a Strengthened
Safeguards System

In support of the strengthened safeguards systemAEA Department of Safeguards requires
broad access to geographically and linguisticalljerde sources of relevant open source
information. Information is required, in particul@n nuclear dual use technologies relating
to industrial infrastructure and nuclear reseanathi development, as well as information on
security, economics, weapons of mass destructidrttepolitics surrounding such weapons.
Detailed surveys are required of States’ industadl nuclear research infrastructure and
issues that may induce a State to proliferate. chflection and analysis of such information,
on scientific, technical, economic, political andclear-related developments, is now an
integral component of the State evaluation process.

Task A8(e) — Regional Information Collection Centre- 1

IAEA SP-1 No: 08/ICA-003 UK Sub-contractor:  King’'s College London
IAEA SPRICS No: UK D01730 UK Task Manager: J Kidd
IAEA Task Officer: C Eldridge

Background to Task

In November 2001, the UK Support Programme initlatiee development of a Regional
Information Collection Centre (RICC) within the émbational Policy Institute, King'’s
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College London (KCL). The RICC subsequently esthbd methodologies for the collection
of information to support the production of detdilgurveys of States’ industrial and nuclear
research infrastructures. The KCL RICC, estabtistieder Task UK D01569, extended the
Agency’s ability to identify relevant informatiowithout which the Agency’s confidence in

safeguards conclusions would be reduced.

Upon completion of Task UK D01569, the Agency predaa new Task Proposal for the
provision of open source information, to includentidy provision of scientific and technical
original language abstracts, updated country @®filad-hoc reports and regular political
updates on the security situation and associasegss Work commenced under the new task
in April 2008.

Summary Report on Activities in 2013/2014

Collections of abstracts of open source informatonnuclear-related issues in the region,
gathered from both English and regional languageces, were sent monthly to the IAEA
during 2013/2014.

Four State Profiles were updated, covering spesifigjects requested by the Agency. In

addition, an ad-hoc report on the subject of re$ean nuclear technology development was

prepared. Updates on political issues in the regiere researched and sent to the Agency on
six occasions during the year.

Activity will continue through 2014/2015, includingxpansion of existing information
collection capabilities; the update of a furthemnrf&tate Profiles; the continued provision of
abstracts and political updates; and an ad-hocrtrepo a subject to be specified by the
Agency.

Task A8(f) — Regional Information Collection Centre— 2

IAEA SP-1 No: 08/ICA-002 UK Sub-contractor:  King’'s College London
IAEA SPRICS No: UK D01728 UK Task Manager: J Kidd
IAEA Task Officer: C Eldridge

Background to Task

From 2003 to 2008, a second RICC collected operceanformation on a second region. As
a successor to this task, the Agency proposed & RdGocus primarily on emerging nuclear
programmes within an expanded region, whilst ajstating existing reports for some States.
In addition, the RICC would continue the regularnmaring of open sources, providing

abstracts of new information on a monthly basise Task of providing this expanded RICC
was accepted by the UK Support Programme, and emrknenced in April 2008.
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Summary Report on Activities in 2013/2014

Collections of abstracts of open source informatanmuclear-related issues, gathered from
both English and regional language sources, werd senthly to the IAEA during
2013/2014.

Three State Profiles were updated, together witlisa edition of a new State Profile. In
addition, an ad-hoc report was prepared that peavidn open source assessment from
English language sources of indigenous capabiliissociated with nuclear technology.
Reviews on political issues were researched antiteetihe Agency during the year. This
particular activity was undertaken with a financ@ntribution provided under separate
contract between KCL and the Agency.

The work will continue through 2014/2015, to incduthe updating of four State Profiles and
preparation of an ad-hoc report; in addition to thgular research and issue of scientific
abstracts and political updates.

Task A8(h) — Improving the Analysis of Trade Data 6r Safeguards-
Relevant Proliferation Activities

IAEA SP-1 No: 09/ICA-012 UK Sub-contractor:  King’'s College London
IAEA SPRICS No: UK D01916 UK Task Manager: | Stewart
IAEA Task Officer: M Ardhammar

Background to Task

To assist the process of information collection adhlysis within the Department of
Safeguards, support is required from Member Statedevelop methods and skills to find
indications of non-declared safeguards-relevantifpration activities. The UK Government
has an existing open-source project on proliferapoocurement, established within King’s
College London, providing new insights into pralggon risks and how to enhance
proliferation risk analysis and awareness. Thgeptancludes engagement with companies
and trade associations involved in dual-use ingasstrgathering and analysing input on
compliance and non-proliferation and highlightihg tole of the private sector in countering
proliferation. Task Proposal 09/ICA-012 was acedpby the UK Support Programme in
December 2011, initially to enable the Agency todsi from the research carried out under the
UK project.

During 2011 and 2012, work included the preparatainproliferation briefs, detailing
proliferation concerns and compliance requiremaatess themes including metals; machinery;
and control systems. A paper and presentatiotliahtrade were prepared and shared with the
Agency during a conference in October 2012, poopublication of the paper in an academic
journal. The paper provided a net assessment 8tate’s nuclear-related procurement
requirements based upon open source and illidetdata. Work was also undertaken on the
proliferation risks associated with proliferatioensitive composite materials. Data drawn from
the UK Government project’'s work on illicit tradeagvcombined with knowledge drawn from
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experts in the manufacture of certain technologied materials, and the information was
shared with the IAEA.

Summary Report on Activities in 2013/2014

The Agency has a need for trade and manufacturatg dn both proliferation-sensitive
materials and technologies. In particular, the fdgehas an interest in knowing which firms
manufacture the specific grades of materials oplguthe technologies that are sought by
proliferators. In January 2014, agreement washeshto provide the first eight Manufacturing
Base Reports (MBRs) from a list of 25 proposed rietbgies. Each MBR would involve
analysis, conducted by technical experts, to peodetailed and comprehensive reports on the
global manufacturing bases of the most sensitiviemads and technologies.

Six MBRs were completed by the end of the finanggr, providing open source information
including: suppliers/manufacturers and/or produagfrsnanufacturing equipment; uses and
control status; and aspirants and prospects fardugxpansion of the supply base. Four illicit
procurement case studies were also prepared, \gbit&t progress was made on a report on the
topic of “Open Source and the State Evaluation é3sic

Work is expected to continue in 2014/2015, inclgdine completion of additional MBRs on
priority subjects and a report on trends in illmibcurement.

18 UK Safeguards Support for the IAEA
Annual Report 2013/14



SRDP-PR34
AREA B - SUPPORT FOR IAEA ANALYTICAL SERVICES

Destructive Analysis (DA) provides the most acoeina@eans to assay nuclear materials, and
the methods play an essential role to verify theladations of facility operators at bulk
handling plants. For this purpose, safeguardsertsps take samples of process material for
analysis of elemental and/or isotopic compositidrhe samples are sent for analysis to the
IAEA’s own laboratory, or to an accredited membkthe IAEA NWAL in a Member State.
Since its inception, the UK Support Programme hesssted with all aspects of destructive
analysis, from on-site sampling trials through tlevelopment of analytical techniques and
provision of equipment and standards to the assgsof processes for the treatment of
analysis waste residues. More recently, suppartfd@ussed primarily on the Agency project
Enhancing Capabilities of the Safeguards AnalytBatvices (ECAS), and also continued
support to the development of environmental sargatapabilities.

Task Area B1 - Analytical Services

As bulk handling plants become larger, and matéhiedughput increases, so there is a need
for greater accuracy of analysis in order that i of material cannot be hidden within the
uncertainty of measurement. The destructive aisalyethods employed, and the standards
used in their calibration and quality control, mtistrefore keep pace with developments in
the fuel cycle. Safeguards inspectors are alsvasted in taking advantage of any advances
in analytical techniques, so that independent icatibn of the operator’s declaration can be
carried out more effectively. In particular, tleplementation of strengthened safeguards and
environmental sampling requires the developmentianpdementation of new and improved
methodologies for sample collection, preparatioth amalysis.

Task B1(t) — Implementation Support to SGAS

IAEA SP-1 No: 08/TTS-004 UK Sub-Contractor:  NNL
IAEA SPRICS No: UK C01742 UK Task Manager: J Tushingham
IAEA Task Officer: C Mansoux

Background to Task

In 2006, the Task Manager chaired a workshop, aoecvedoy the Agency’'s Department of
Nuclear Science and Applications, to consider thiaré requirements for analytical support
to the Department of Safeguards and the need favegion, replacement or substitution of
the Agency’s existing Safeguards Analytical Laboratfor nuclear materials. One of the
main recommendations of that workshop was thatdpency should explore the possibility
of expanding the existing NWAL for nuclear matesiahalysis.

Under the current task, the UK Support Programniseguently explored the possibilities
and practicalities of expanding the NWAL, and thegree of expansion required under
different scenarios to provide the Department de@aards with sufficient analytical support
to satisfy the timeliness and performance crittnasafeguards. The Task Manager chaired a
Panel of Consultants, convened by the Agency teigeorecommendations on the current
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and future requirements for analytical servicesl provided further input to the Agency in
respect of advice on the draft plans for a new dlrcMaterial Laboratory (NML) and the
constraints on its mission that could be envisdgéddwing the development of appropriate
support from the NWAL. He completed a report otians for the utilisation of an NWAL
for nuclear materials analysis, with emphasis ow ho maintain a sustainable resource to
supplement the Agency’s in-house capabilities amyate against a single point of failure.
In addition, he chaired further Experts’ Meetingsnvened by the Agency to review the
design of the proposed new NML, and participated warkshops on progress and
developments in the ECAS project that drew sigaifity on the earlier UK Support
Programme contributions.

Additional advice and support was provided on regideom within the UK. In each of
January 2012 and February 2013, extrabudgetaryntaoly contributions of €500,000 were
provided through the UK Support Programme, for @ggibn by the Agency in support of the
ECAS/NML project. Meanwhile, the scope of the tasis broadened during 2012, to enable
the provision of ad-hoc implementation support be Safeguards Office of Analytical
Services (SGAS) and to facilitate technical exclesngpetween UK experts and SGAS
analytical laboratories.

Summary Report on Activities in 2013/2014

In December 2013, the Agency identified additiorgjuirements for financial support to the
ECAS project. These were associated with the ittansof analytical services from the old

Safeguards Analytical Laboratory to the new NMLysgpksome additional construction work
and supporting infrastructure. The Agency notedghrticular practical value of earlier UK

contributions and, with this in mind, the UK Suppdfrogramme offered a further

extrabudgetary voluntary contribution to be utilises the Agency saw fit to maximise its
benefit to the ECAS project, without the need fdobibe applied to a specific work package.
A €400k contribution was subsequently transferredtite Agency’s bank account, and
formally accepted by the IAEA in March 2014.

Following discussions between SGAS, the UKSP Coatdr and staff from the UK'’s
National Physical Laboratory (NPL), the Agency resged by letter that the UK Support
Programme enable the production of the followingitted reference materials by NPL:

« A highly-enriched **®U spike, for determination of uranium amounts inipav
samples;

« A ?*Am spike, for use in age determination of plutonjamd

« A ®Np spike, for use in determination of neptunium amtain spent nuclear fuel
samples for flow sheet verification on reprocesglamts.

The letter request for the above materials, plssteof five mixed Np/Pu isotopic reference
materials, was accepted by the UK Support ProgramA@vever, commencement of work
was delayed beyond the financial year-end, pendigigement of contractual terms and
conditions between the UK parties involved.
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Support will continue to be required by the Depaminof Safeguards, as it completes
transition arrangements to the new NML and commetice analysis of inspection samples
within its new facility.

Task B1(v) — Evaluation of Ultra-High Sensitivity condary lon Mass
Spectrometry for Environmental Samples

IAEA SP-1 No: 08/IDS-002 UK Sub-Contractor: AWE
IAEA SPRICS No: UK A01776 UK Task Manager: A J Pidduck
IAEA Task Officer: L Sangely

Background to Task

The Agency requires an independent capability taguee minor isotopes in environmental
samples. In the absence of FT-TIMS, as descrilmei@uTask A5(b), a more sophisticated
large-geometry SIMS instrument, LG-SIMS, was coesed. This new instrument offers
improvements in ion transmission, mass resolutimh imultaneous multiple ion counting,
resulting in data of higher quality, optimal foragning safeguards conclusions. QinetiQ had
access to an existing LG-SIMS instrument at Edigbudniversity, in addition to its own
conventional SIMS instruments. During 2008/200@& UK Support Programme undertook
comparative trials of conventional and LG-SIMS iinstents, presenting the initial results at
an IAEA Particle Analysis Consultants’ Group Megtin October 2009. Trials continued in
2010/2011, and work commenced on the preparatioa @ill report on the UK SIMS
comparison trials. This was subsequently revisedprovide updated information on LG-
SIMS and the status of the NWAL, and issued in ARA12. Meanwhile, the Agency
procured its own LG-SIMS instrument, with instalat completed during 2011.

With the cessation of support to environmental dargprom QinetiQ in 2010/2011, and
pending the transfer of instrumentation and regrerit of some of QinetiQ’s former staff by
AWE Aldermaston, the Agency sought expert suppoomf QinetiQ’'s former staff in
commissioning and operation of its LG-SIMS instrumie The UK Support Programme
provided funding to secure the services of Dr A @iswunder a Special Service Agreement,
running from December 2011 to February 2012 ingkisi During this period, Dr Simons
assisted in developing the Agency’s in-house cédipabi Two SIMS experts from AWE
subsequently participated in an informal meetindNé#AL members on the subject of LG-
SIMS uranium particle analysis in October 2012 daibr that month, AWE hosted a visit by
two staff members from SGAS. This enabled presiemtaf the results from AWE'’s SIMS
re-validation exercise and provided the opportutotydiscuss AWE'’s capabilities and visit
laboratories utilised in support of low-level arsdy.

Summary Report on Activities in 2013/2014

The Agency’s LG-SIMS instrument is now in routingegation, and AWE has procured its
own LG-SIMS instrument, delivered in November 2018is hoped that this can be utilised,
in part, in support of Agency environmental samg@halysis. Meanwhile, AWE’s activity
under this task was limited to participation in exhnical meeting on particle analysis,
convened by the Agency and held in November 2013.
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The Agency wishes to continue to utilise the experof AWE staff, as it continues the
development of its in-house LG-SIMS capability, IshAWE will validate its own LG-SIMS
instrument for safeguards work during 2014/2015.

22 UK Safeguards Support for the IAEA
Annual Report 2013/14



SRDP-PR34
AREA C - TRAINING COURSES

The IAEA has a long-term requirement for a widegerof safeguards-related training

courses. New safeguards inspectors require tpiand practical experience on fuel cycle

plants and the techniques and procedures to beéedpgliring inspections. More advanced

courses are required for senior inspectors, whjstcialised courses are desirable for other
key personnel. To undertake this training, the AABeeds access to appropriate nuclear
facilities, which can only be made available by MemStates.

Task Area C1 - Inspectors’ Training Courses

The UK Support Programme has provided training sesiron a cost-free basis since its
inception in 1981. These courses are constantivienygg to meet the changing needs of the
Agency and are tailored to meet their specific nespents.

Task C1(c) - DIV Exercise at Bulk Handling Facilities

IAEA SP-1 No: 06/TTR-003 UK Sub-Contractor:  NNL
IAEA SPRICS No: UK B01618 UK Task Manager: S M Francis
IAEA Task Officer: G Berthelot

Background to Task

Courses on safeguards at bulk-handling facilitiasehbeen run for the benefit of IAEA

inspectors by the UK Support Programme since 199&ing this period, approximately 360

inspectors (usually recent recruits) have recegetkral training and familiarisation aimed at
providing an enhanced understanding of operatibasvariety of bulk handling facilities.

Prior to 2001, the course included a simulated iehlytnventory Verification (PI1V) exercise,
using Non-Destructive Analysis (NDA) instrumentatiat Springfields. In 2001, the course
was reviewed and, at the request of the IAEA, thmu$ changed to performing a Design
Information Verification (DIV) exercise. The coersvas of three weeks duration, the first
week being conducted by the IAEA in-house; the sdcand third weeks being hosted by
BNFL, at Springfields and Sellafield in the UK, amgluding one day at Capenhurst hosted
by Urenco (Capenhurst) Ltd. Consolidation oversggioient years led to the visit to the
Urenco enrichment plant being removed and the dwiueation of the course being reduced
to two weeks.

Summary Report on Activities in 2013/2014

The course on safeguards and design verificatidsulkt handling facilities was successfully

delivered to eleven IAEA inspectors from 29 Aprib-May 2013. Some changes were made
from the 2012 course, to provide additional timetfaining in the understanding and use of
engineering drawings and to consolidate some afadliese exercises. Introductory days at both
Springfields and Sellafield included lectures amdcpcal exercises, but were dominated by
preparation time for the plant exercises. The @gugr was to allow the participants to be more
independent and responsible for the preparationcanducting of the exercises, with the UK
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site staff requested to be “less helpful” than cevpus courses, to require the participants to
drive the exercises more as a real inspection wbeldarried out. To support the exercises,
training materials were distributed that includadgeneral description of the main processes
relating to conversion, fuel fabrication and regssing operations; notes relating to Design
Information Evaluation/Verification (DIE/V) conceptand a large collection of plant drawings,
layouts and schematics. The participants weredaskeheck the accuracy and completeness of
design information and to look for possible routasthe diversion of nuclear material. They
were expected to identify inconsistencies and aomsdn the information.

At Springfields, a new day-long exercise in the dexFuels Complex targeted an initial DIV
visit to a “newly-declared facility” whilst the sewed exercise, in the Enriched Uranium
Residues Recovery Plant, concentrated on the cagrdn of detailed process flow diagrams
across a diverse and complex facility. At Selldfieexercises based in the Thermal Oxide
Reprocessing Plant (THORP) allowed the participsmisse their own initiative in identifying
where they wished to go, with site guides instrictet to volunteer advice but only to provide
information when requested. Finally, a Design fimfation Questionnaire (DIQ) exercise was
held within NNL's Central Laboratory, providing albnce between large and small-scale
facilities. Based upon the participants’ preseatst that followed the exercises, each group
demonstrated an understanding of the facilitiessarodessfully completed each exercise.

In January 2014, following a periodic review of tbeurses offered under the UK Support
Programme, the Agency submitted a new Task Proppesking the continued provision of a
DIV training course. The intention was to buildoapthe training offered under the existing
task, but to expand the participant base and toirmse in-field practical activities. In
addition to the training of safeguards inspectdl® replacement course would target
members of State Evaluation Groups (SEGs) whoderpgince within such groups requires
them to make full use of DIV at bulk handling faods when performing State evaluation
and preparing safeguards implementation plans. THs& Proposal was accepted in February
2014 and preparations commenced for the first epuesbe held in May 2014.

Task C1(f) - Training on the Nuclear Fuel Cycle andProliferation
Pathways

IAEA SP-1 No: 07/CTR-004 UK Sub-contractor:  NNL
IAEA SPRICS No: UK B01698 UK Task Manager: S M Francis
IAEA Task Officer: S Pickett

Background to Task

A principal objective of the IAEA strengthened gafards system is to provide assurance of
the absence of undeclared nuclear activities in MamStates. Under the Additional
Protocol, the Agency has wider access to informa#éind facilities, intended to enhance its
capability to detect such clandestine activitiel preparing for this extended role, the
Agency developed a ‘Physical Model’ of the nuclieal cycle, drawing out a comprehensive
set of indicators of nuclear fuel cycle activities.
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In 1995, a training need was identified for morpeagienced inspectors, subsequently addressed
by this task, to increase their awareness of teedycle indicators and show them the items
concerned, either in photographs or as modelss Wwhuld assist them in identifying signs of
any illicit activity during inspections. A courseas subsequently developed with the aim to
provide:

* A high level of knowledge of process technologissagiated with many fuel cycle
facilities;

 An understanding of nuclear weaponisation processa$ associated facilities,
equipment and activities; and

* An understanding of the most typical technical @atiors of possible undeclared
activities that would be observable (either vispatlr analytically) during the
implementation of safeguards at such fuel cycldifies.

Over the next eighteen years, the course was rurBloroccasions by the UK Support
Programme.

Summary Report on Activities in 2013/2014

Two Nuclear Fuel Cycle and Proliferation PathwaysiGes were run in 2013, in June and
November. These concentrated on the safeguaslsrel elements of the nuclear fuel cycle
and on the nuclear proliferation pathways assatwaith its more ‘sensitive’ activities, such as
enrichment, fuel reprocessing, MOX fuel fabricatiand power generation from reactors
capable of unreported plutonium production.

The 32° Proliferation Pathways Course was delivered tpddicipants from Operations and

Support Divisions, with introductory lectures atHA Headquarters followed by a week-long

residential course at Puchberg. The introduct@gtures covered an introduction to

proliferation indicators and the nuclear fuel cy@ded integrated safeguards and information
review. The course that followed provided for alay of presentations and exercises per fuel
cycle stage, with the UK Support Programme progdive experts who gave lectures on

subjects including conversion, enrichment, reprsiogsand reactors. For the June course,
modified reactor and reprocessing modules weredntred, together with a final exercise

intended to support development of a consistent dyele scenario through the week’s

exercises.

A further 16 participants attended thé“roliferation Pathways Course in November 2013.
The course followed the same format as the prevomgs with the UK Support Programme
providing four experts supplemented by one expenhfwithin the Agency.

In January 2014, the Agency submitted a new Taslppd3al, incorporating experience and
lessons learned from the earlier courses but \wighaim to increase interactivity in the course
and enable a more effective evaluation of the @pénts’ performance. The course would
continue to consist of lectures, individual andugrexercises, addressing:

» General principles and process technologies asedamth conversion, fuel fabrication,
enrichment, nuclear power generation and fuel cgssing;
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» Basic technologies indicative of nuclear explosdevice manufacturing processes
involving nuclear material and the associatedifasl equipment and activities; and
» Practices useful for identifying indicators throoghthe nuclear fuel cycle activities.

The Task Proposal was accepted in February 2014 anmangements commencing for the first
course to be held under the new task in June 2014.

Task C1(t) — Revision to Nuclear Fuel Cycle Trainig Manuals

IAEA SP-1 No: 07/CTR-010 UK Sub-Contractor:  NNL
IAEA SPRICS No: UK B01727 UK Task Manager: S M Francis
IAEA Task Officer: S Pickett

Background to Task

The Department of Safeguards requires up to d&semation on all parts of the fuel cycle, to
train inspectors and to provide information andhireg to Member States. In 1985, a series
of training manuals was prepared that describedtebbnical aspects of fuel fabrication,
research reactors, critical assemblies, nucleaepgants and reprocessing plants. In 2007,
the Agency requested support in preparing updataduals, to reflect developments in the
fuel cycle, plus expansion of the range to incltlte front end of the fuel cycle, waste and,
most importantly, enrichment.

Individual Member State Support Programmes wereeebepl to take responsibility for
preparation of the different manuals, with the Ulpfort Programme agreeing to provide the
revised Fuel Fabrication and Power Reactor volunv#erk was subsequently undertaken on
both manuals, with the Fuel Fabrication manual deted during 2010 and published the
following year. However, the Power Reactor mameguired further work, to broaden the
scope to a worldwide focus, and this was subsetjuentiertaken together with the revision
of sections that dealt with gas-cooled and boilivager reactors. Input from the Agency’s
Department of Nuclear Energy provided additionahdlewith the UK Support Programme
completing further revision to ensure a safeguérdss.

The Agency subsequently requested additional stippoa number of areas, including
preparation of a Reprocessing manual. A first tdveds completed during a week-long
session in Vienna, in December 2011, and an additisection on pyroprocessing prepared
by the Agency was incorporated into the manualkegond request involved the core physics
section of the Research Reactors manual, authgrédaebUS Support Programme, to review
and potentially re-characterise the ‘types of regeaeactor’ section and to edit the TRIGA
reactor section. This work was completed and pbissthe Agency during 2012.

A more extensive review was required of the remsicgy manual, and this was undertaken
by an expert from Sellafield Ltd. Following reviewth the Task Officer in November 2012,
revisions were completed, and the revised versias provided to the Agency in March
2013.
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Meanwhile, the Task Manager was requested to reaed provide comments on the
Australian-authored Mining, Milling and Conversiomanual, initially with emphasis on the
conversion section but later expanded to consideraif the whole manual. This activity
was also completed in March 2013.

Summary Report on Activities in 2013/2014

Additional support was provided to development lid Reprocessing and Power Reactor
volumes during the year. Input to the Power Reactmlume was provided by two UK
experts, taking the opportunity of their presenté&/ienna prior to the June and November
2013 Proliferation Pathways courses to facilitatéatded review and discussions. This was
followed by further input and review from the UKBy the end of the financial year, the
Power Reactor manual was considered to be wellradeh but with further illustrations
required. This need can be met through use ofrrabtdready collected to support existing
UKSP training activities.

As with the Power Reactor volume, the opportunigswaken for a reprocessing expert from
Sellafield to support development of the Reprocessiolume immediately before the June
2013 training course. He reviewed the manual whih Task Officer, selecting the most
appropriate images from a range of material pravidg the Agency and advising on the
revision of flow diagrams and plant layouts.

It is anticipated that the Power Reactor manual kel finalised during the first quarter of
2014/2015, with the UK Support Programme then phog further input to the Mining and
Milling manual.

Task C1(u) — Limited Frequency Unannounced Acces&fUA) Training

IAEA SP-1 No: 08/CTR-004 UK Sub-Contractor:  Urenco Capenhurst
IAEA SPRICS No: UK B01797 UK Task Manager: D Williams/M Peers
IAEA Task Officer: D Lacey

Background to Task

Enrichment plants are some of the most proliferaiensitive nuclear facilities, and it is
important for inspectors to be able to implemenmhitéd Frequency Unannounced Access
(LFUA) activities in an efficient and effective maar.

In 2008, the Agency requested access to the UK& gmtrifuge enrichment plants at
Capenhurst, including their cascade halls, to enabkitu training. Representatives from
Urenco participated in a two-day workshop, convebgdhe Agency, on the feasibility and
practicalities of Enrichment LFUA training. Appralvwas subsequently given by the
Quadripartite Committee Safeguards Working Groop,IAEA and DG-TrEn Inspectors to
have access to cascade areas during an LFUA immpecburse, subject to certain
restrictions. A pilot LFUA course was held at Calparst in December 2009, providing the
necessary information and experience to estabhdHfiaalise the course content for a regular
LFUA course. Subsequent courses followed a simdanedule of lectures, exercises
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including visual observation and swipe samplingnglahe agreed LFUA routes, and
demonstrations of sampling and mailbox interrogatmocedures. Courses were run at
Almelo (September 2010), Capenhurst (January 28td)Gronau (October 2011) under the
respective Support Programmes of the Netherlards,UK and Germany, with the UK
Support Programme facilitating additional suppadni Urenco Capenhurst to the Almelo
and Gronau courses.

A fourth course, at Almelo in October 2012, waseiegned with the intention that the course
continue on an annual basis with a focus on prac@feguards at an enrichment plant.

Summary Report on Activities in 2013/2014

No training in practical safeguards at gas cergafenrichment plants was conducted during
2013/2014.

The next training course is provisionally schedut@dOctober 2014, at Urenco Deutschland
Gronau. The UK Support Programme anticipates oaimg to facilitate support from
Urenco (Capenhurst) staff to this and future caurse

Task C1(v) — Training in Negotiation Skills

IAEA SP-1 No: 10/CTR-006 UK Sub-Contractor:  Ambassador Partnership
IAEA SPRICS No: UK B01874 UK Task Manager: P Jenkins
IAEA Task Officer: G Berthelot

Background to Task

To deal confidently with awkward situations arisiingm disagreements with local, regional
and State authorities and facility personnel implag, conducting and reporting safeguards
inspections and other activities based on Safeguagieements, inspectors need to develop
specific listening and negotiation skills. Theselude direct/positive speaking, careful
listening, open questions, impartiality, confidafity, emotions, self-esteem and face-saving
strategies, handling values, differing ethnic/adtwalue systems and dealing with ‘spoilers’
and ‘bad leaders’.

Late in 2010, the UK Support Programme was reqdesteprovide training to senior

inspectors in diplomatic negotiation skills, ufiig a team of former diplomats with high-
level experience in negotiation and professionatliateon. During May 2011, the former

Permanent Representative of the United Kingdomh&IAEA conducted a detailed needs
assessment based on interviews and consultatibnAggncy staff. A course was developed
with the purpose to help experienced negotiatars-fune their skills, with an emphasis on
providing insights and guidance applicable in ahlustured negotiating situations, and
specific tips for dealing with inflexible interlotrs and for handling issues arising from
cultural differences and difficult personality taai Four consecutive half-day training
sessions were subsequently provided in June 20ididjormer UK Ambassadors to twelve
senior inspectors and section heads, including-plalgs based on real-life professional
challenges typically encountered by the participamh second diplomatic negotiation skills
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training course was held in Vienna in April 201@lldwing a period of further research and
fine-tuning of the course content. Two former Ukpldmats provided training in core

negotiation skills; asking and listening; and adexh negotiation to an audience of
inspectors, and led role-plays targeting IAEA sc@sa Feedback from the course was
extremely positive, and the Agency proposed thatcthurse be held on an annual basis.

Summary Report on Activities in 2013/2014

A Diplomatic Negotiation Skills course was held frol — 4 October 2013 at IAEA
Headquarters. The course was successfully detiveyegwo UK ex-diplomats, with a third
participating as an observer and sharing his additiexperiences with the group. Through a
combination of presentations, discussion and rdég, phe participants learnt about and
practised a range of negotiation techniques intgridesnable them to prepare and conduct
negotiations with regional or State authoritiesheTcourse was well-received, with the
Agency requesting that it be repeated in the sammedt in September 2014.

A priority was identified early-2014, to provideining in negotiation skills in the context of
managed access to a specific group of Agency peetonThe development of appropriate
training was completed, with the first three-dayrse subsequently held in March 2014. A
second course was scheduled for April 2014.

The UK Support Programme was also requested tditéaei additional support to the
Agency's existing Communication Skills Course. wiis subsequently agreed that the UK
would assist the Agency with the negotiation slatlsnponent of the course through:

» Revising four existing role plays and developing twew scenarios;
» Presenting a lecture on basic negotiation techsicared
» Facilitating course exercises.

Two UK trainers are expected to contribute to th@m@wunication Skills Course in May
2014, following a period of research that commert@ihg 2013/2014.

The UK Support Programme expects to continue teigeotraining in negotiation skills and
related topics during 2014/2015.

Task C1(w) — Advanced Training on NFC Facilities toAssist State
Evaluation

IAEA SP-1 No: 11/CTR-004 UK Sub-contractor:  NNL
IAEA SPRICS No: UK B01903 UK Task Manager: S M Francis
IAEA Task Officer: S Pickett

Background to Task

Arising from the Agency’s strengthened and integtadafeguards approach, advanced training
was required: to provide increased knowledge ofptioeess technologies associated with fuel
cycle facilities; and an improved understanding amdognition of the equipment and
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processes, particularly proliferation indicatorsdadual use equipment and activities.

Because a proliferator may choose to adopt oldnt&olgy, the scope of any training course
was required to cover both new and old equipméttysical access to reactors, conversion,
enrichment and reprocessing facilities on threéescéaboratory, pilot plant and commercial,

were specific requirements. From 2000 to 2011KeSupport Programme provided training

in the process technologies associated with fugedwcilities and the equipment employed.

Following the March 2011 course, agreement washezhto replace the existing course with
one that would provide the opportunity for safegsastaff, in particular inspectors and analysts
with significant responsibilities in State Evalaatj to apply knowledge gained and
competencies acquired during the Proliferation \Ways course. Physical access to conversion
and fuel fabrication plants, reactors and repracggsants would still be required, but the new
course would not require access to an enrichmant.plFollowing development of a detailed
course schedule, a pilot course was deliveredrte participants in October 2011. Feedback
from the course was generally positive, althougmesoimprovements were identified.
Revisions were then made before the first full seuwhich was delivered to a group of twelve
inspectors and analysts in March 2012. A furtiaer tourses were held, in October 2012 and
March 2013, but with nine participants on each seur

Summary Report on Activities in 2013/2014

The fifth course ‘Advanced Training on NFC Faodgito Assist State Evaluation’ was held
during October 2013, for the benefit of nine coupseticipants: six inspectors and three
analysts. This followed the format of the previaosirse, with an introduction in Vienna that
included presentations on the sites to be visitedgery analysis techniques and open source
analysis, followed by more detailed study of siteagery and schematics and examination of
a package of open source information related totwee sites. There followed a week of
detailed technical visits to sites, plant and emdpt at Sellafield and Springfields.

At Sellafield, detailed tours over a three-day @etrincluded: Calder Hall; the Fuel Handling
Plant; MAGNOX and THORP Reprocessing Facilitiesteolfacilities including the Windscale
Piles and separation plants; laboratory areas;aasatellite imagery and open source analysis
exercise based at the low-level waste facility agj@@ At Springfields, a similarly detailed level
of visits encompassed: main line chemical plahis;@xide Fuels Complex; Enriched Uranium
Residues Recovery Plant; and fuel fabrication areas

A sixth course was held to a similar format durif@rch 2014, again for nine course
participants, but with some changes enforced hyt @aailability. Feedback from both courses
was very positive, and will be used to fine-tuneter courses anticipated for October 2014 and
March 2015.

Task C1(x) — Developing Analytical Skills for Safegards
IAEA SP-1 No: 12/CTR-001 UK Sub-contractor: -

IAEA SPRICS No: UK B01940 UK Task Manager: J Moore
IAEA Task Officer: J M Crété
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Background to Task

Within the State-level approach to integrated sadeds, consistency analysis of declared
nuclear capabilities of States, using availableraesu of information; nuclear material

acquisition path analysis; and preparation of @hevinformation collection and processing
plans, requires strong individual as well as catabve analytical skills.

In 2011, the Department of Safeguards sought tengthen the level of professional

analytical capability within its work. The US Sugp Programme already ran a two-day
workshop, providing familiarisation with a range teichniques, whilst a three-day course
through the Australian Support Programme considéred application. A five-day course

was requested from the UK, to provide greater dapthrigour than could be achieved in the
brief coverage within the US workshop, whilst coerpénting the Australian course.

Following a series of meetings in Vienna, UK expeprepared a detailed draft of the
proposed course content, which was subsequendiysia in consultation with the Agency. A
‘dry run’ of the course was held in the UK in Oatol2012, followed by a pilot course at IAEA
Headquarters the following month, delivered byehtK experts to 13 inspectors and analysts
from the Department of Safeguards. The pilot veagdly based upon material taught in the
UK, with some adjustments to provide new exercisgenmal focussed on a nuclear issue.
Feedback from the Agency was very positive andiestito the availability of the UK experts,
the UK Support Programme was requested to faeilsaturther two training courses in 2013.
These were to be presented in the context of aeghtaansition towards presentation of the
training in-house by the Agency, the intention geio embed specialised analytical skills and
appreciation within the Agency.

Summary Report on Activities in 2013/2014

The first full analytical skills training course wauccessfully delivered to selected Department
of Safeguards inspectors and analysts by threexpiéres from 6 - 10 May 2013. The course
provided participants with a range of techniqueshigothesis generation and testing, scenario
generation and evaluation, data organisation, camuating uncertainty and capturing expert
judgement.

Although the course was extremely well receivesinall number of adjustments to the training
material were sought, together with a request ByAbency to include information on audit
trails. These revisions were implemented priath®second course, held from 28 October — 1
November 2013. A more focused approach to sefgthie course attendees was implemented,
with 15 inspectors and analysts from two SEGs @pédiing in the course. This assisted in
building a more complete understanding of a strattanalytical approach; and in resolving
some of the issues in terms of inspectors driviregassessment process over the analysts who
have the wider picture.

In a continuation of agreed transition arrangemesgme modules of the second course were
presented by an Agency training team, with UK paoétion reduced to two trainers. The
training material was transferred to the Agencysnfat, to further strengthen Agency
ownership of the course. The opportunity was &&en to facilitate participation of two SEG
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members, identified to assist in further courses December 2013 ‘Train the Trainers’ course
within theUK.

The Task Manager has accepted a commitment todadwio more weeks’ training in 2014,
with courses to run during July and November. Abency is then expected to provide course
trainers from in-house by 2015, although furtheppsut may be provided in terms of
consultancy from the UK.

Task C1(y) — Specialised Training and Visit to Nudar Facilities

IAEA SP-1 No: 12/CTR-006 UK Sub-contractor: -
IAEA SPRICS No: UK B01936 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: K Dinov

Background to Task

Agency staff require specialised skills and compegs to implement effectively international
safeguards. The Training Section of the DepartraEB8afeguards provides systematic training
for staff performing safeguards functions, andittemtified training needs are addressed within
the annual Safeguards Departmental Training PrageanHowever, urgent training needs may
emerge that are not covered by planned trainingsesu These needs go first through the
IAEA’s internal committee, which overseas the olleteaining programme, to ensure
consistency with the programme. A new course rhag be designed at short notice, possibly
requiring support from experts or access to nudkealities, laboratories or sites from Member
States.

This task, functioning as an umbrella task, aimgite the required flexibility, reactivity and
capacity for the Training Section to organise stmlrses under a formal arrangement with the
UK Support Programme but with the minimum delayis lintended to provide flexibility for
the Safeguards Training Section to request sugpor UK experts or access to UK nuclear
facilities, laboratories or sites in order to pdwitraining on a short timescale, to meet
operational needs and deadlines. It was first tsetable a UK contribution to the training of
a specific group of inspectors in Vienna, in DecentD12.

Summary Report on Activities in 2013/2014

Discussions were held over the possibility to haltbespoke training event, to provide four
imagery analysts and two inspectors with a detdd®olwledge of particular plants and their
associated infrastructure. An itinerary was dgwetbfor September 2013 but, subsequently,
resource issues within both the IAEA and UK leadthte conclusion that training on this
schedule was impractical. The site visits are moyected to take place during September
2014.

The UK Support Programme expects to continue teiveaequests for training-related support
outwith the Safeguards Departmental Training Progna. Use of this task for ad-hoc training
will ensure the involvement of the Safeguards TngirSection and should promote training
that meets operational needs and deadlines inedytieffective and efficient manner.
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AREA D - SAFEGUARDS PROCEDURES

A number of large-scale reprocessing plants wehedded to come on-stream from the
1990s in Member States and, in view of the fact sugh plants are capable of producing
high quality separated plutonium, the way in whitley would be safeguarded was the
subject of much discussion. The IAEA continuesi¢ed assistance in areas such as design
information verification, authentication and sotutimonitoring, if fully effective safeguards
are to be applied at such plants. Although ainredapily at reprocessing plants, many of the
methods apply equally to other types of facilitythe fuel cycle.

Task Area D2 - Near Real Time Accountancy

Near Real Time Accountancy (NRTA) is a tool foregafarding large-scale reprocessing
plants. Due to the highly complex nature of sutdnis, it can be difficult to determine an

accurate estimate of the account. Anomalies cad te investigations that would impose
substantial burdens on inspectors and plant opsrat®olution monitoring, which tracks the

transfer of solutions through the plant, complemedRTA and can not only enhance the
estimation process, but can also be viewed as tilmator to containment and surveillance.

The methodology of solution monitoring can be addpb other stages of the fuel cycle, such
as enrichment or fuel fabrication, where matet@h$ require monitoring.

Task D2(h) — Development of a Software Tool to Smate the Nuclear
Material Accountancy System for MOX Facilities

IAEA SP-1 No: 10/0A2-001 UK Sub-Contractor:  University of Glasgow
IAEA SPRICS No: UK D01878 UK Task Manager: J Howell
IAEA Task Officer:  C Portaix

Background

A software tool to simulate the nuclear materialcamtancy system for MOX facilities was
required by the Agency, to support review of therapor’'s accountancy system design and
the refinement of safeguards approaches for thenJislixed Oxide plant (J-MOX). The tool
would make it possible to simulate the movememuwflear materials associated with plant
operation parameters and generate simulated a@uyntrecords based upon the design
specifications of the operator's and inspector'soantancy measurement systems. With
such simulated information, the Agency would beeald assess further the properties of
statistics in nuclear material accounting undefed#int diversion scenarios, identify major
contributors to MUF sources specific to the fagiihd compare the effectiveness of different
safeguards approaches.

Glasgow University had previously worked on thealepment of a simulation tool for MOX

facilities, and the Agency sought development pf@otype software written in Python, set
up with model MOX plant parameters for demonstratjpurposes. The UK Support
Programme agreed to fund enhancement of the axidistrete simulation of the movement
of material through a MOX facility. Most movemerase in cans, so the simulation would

UK Safeguards Support for the IAEA 33
Annual Report 2013/14



SRDP-PR34

focus on their filling, emptying, measurement atatage. The aim was to simulate the data
an operator would have available on a day by dasb#together with the true values behind
this data. Accountancy results would then dernenf this data, combined with hold-up
measurements made in the facility.

A number of enhancements to the existing packages wempleted between April and
December 2011, and a draft report and sample stueBee produced. Three further stages of
refinements were subsequently implemented, witmthe, flexible, MOX software installed
and demonstrated at each stage. A close collaborbetween the Task Manager, Task
Officer and an Agency cost-free expert (CFE) ledh® development of a software tool with
a number of features that reflected the likelyistial operation of a MOX plant, as opposed
to its nominal design operation. The simulatiockage - SImMMOX - was now a great deal
more flexible, so that the IAEA could enter propaig information and perform studies.
Improved equations were agreed during a furthaevgvo remove certain assumptions when
performing detailed can calculations that were ket to be valid at J-MOX. Re-
programming commenced, to investigate the implicetiof incorporating these revisions,
with work completed from the UK.

Summary Report on Activities in 2013/2014

A report on the SImMMOX software tool was completadtorporating revisions identified
during a visit to the Agency in March 2013. Theae was issued to the Agency and an
international distribution list on 2 July 2013.

In order to complete the task, the assumptionsniyidg the software tool must be analysed,
and if necessary modified, and a series of sinulatest cases must be defined and run. In
August 2013, the Task Officer informed the UK Supgrogramme that, for the next year,
the resources required at the IAEA to support cetigod of this activity would not be
available. However, it was foreseen that, by 2&4, the necessary support from the side of
the Agency could resume. In light of the impor&at the task with regard to designing an
effective safeguards approach for the J-MOX planthe future, it was agreed that the task
should be placed on standby, to resume in Septepiier.
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AREA E - INSTRUMENT DEVELOPMENT AND ASSESSMENT

New types of nuclear plant, and facilities that dianincreased throughput of nuclear
material, require the development of new instrurmgoh and equipment in order to apply
safeguards in an effective and efficient mannerhe Bpplication of strengthened and
integrated safeguards requires not only new equiprbat improved computer systems in
order to collate and assess data from a range wifce® Nuclear materials and the
instruments used in their verification must be secand not vulnerable to tampering.
Manuals and procedures for the operation of safelguastrumentation require updating on a
regular basis.

Task Area E11 - Technical Documentation

The Agency requires documentation to a standamhdbrfor safeguards instrumentation,

including a Reference Manual for Instrumentatior a&n Checklist Procedure. The UK

Support Programme provides regular assistancest®épartment of Safeguards through the
preparation of technical manuals and procedureblid& instrumentation used by safeguards
inspectors, and considers additional support onast

Task E11 - Technical Manuals and Procedures for Safjuards

Instrumentation
IAEA SP-1 No: 08/TAU-001 UK Sub-contractor: A. Canberra UK Ltd
B. PDQM Ltd
IAEA SPRICS No: UK A01729 UK Task Manager: A. C Wilkins
B. P Doherty

IAEA Task Officer: H Klein/B Munyon
Background to Task

Canberra UK has undertaken the preparation ofeeéer manuals and checklist procedures
for safeguards instrumentation since 1996. Previagks, UK A01031 and UK A01408,
involved the provision of simplified documentatitor instrumentation including the Candu
Spent Fuel Bundle Verification Basket (CBVB), tmwéntory Sample Counter (INVS), the
Passive Neutron Coincidence Collar Detector (PNGh¢ Fork Detector Irradiated Fuel
Measurement System (FDET) and the Fresh MOX Atteiblester (FMAT). A new Task
Proposal, for the preparation of further RefereMamuals and Checklist Procedures, was
accepted by the UK Support Programme in March 2008rk subsequently proceeded with
completion of documentation for the Active Well @oidence Counter (AWCC), High-Level
Coincidence Counter (HLCC), Triangular Load CellT®@MTEX Backpack Radiation
Monitor, ICx Raider, crane weighers and cylindéerence weight.

Summary Report on Activities in 2013/2014

During 2013, the Task Officer requested assistamtiee updating of a set of documents for
measurement applications, including uranium enrgmimand attribute verification, that
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currently used an ageing miniature multichannelysea. A new instrument, the mMCA-
527, was under test and evaluation by the Agendyname documents required updating, by
end-2013, to reflect use of the mMCA-527. Durintamiliarisation visit to the Agency in
September 2013, the equipment was demonstratedingxdocumentation was reviewed and
examples of the equipment and software were haodexdto Canberra’s technical author, for
use during preparation of the documentation.

The first draft reference manual was completed ndurseptember 2013. This manual
contained all of the technical reference matemd#dtng to the hardware and software, and
was used as a reference for the preparation obtther eight manuals. The complete set of
draft documents was submitted to the Task Offioeréview late-November 2013. Further
work, to prepare additional documentation assodiatith use of the multi-channel analyser
for criticality testing, remained pending at theend, awaiting feedback from the Agency
on the earlier manuals.

In a separate initiative on the part of the Agenmy,achieve quality improvements for
safeguards forms and working papers used througtheuDepartment of Safeguards, the
Agency sought an appropriate expert to:

* Review the importance and frequency of use ofalinE and working papers within
the Department of Safeguards;

« Select the most important and frequently used, @wkew their correctness and
completeness;

» Select a common graphical design and rewrite ssldorms and working papers; and

» Draft a guide on form and working paper preparation

By the end of the financial year, 33 forms had bestrewed and transferred to a format that
allowed user-friendly input of data within protetteells and selection from menus. The
forms were circulated to all stakeholders for comtran usability and validity of the fields,
and the process of revising forms according to bee commenced. This activity will
continue into 2014/2015, with completion of the ised forms and a procedure for the
preparation of future forms.

The UK Support Programme anticipates contributothe preparation of further documents,
in response to requests from the IAEA.

Task Area E12 — Development of Remote Monitoring Tehniques and
Equipment

The UK Support Programme provides support to eqgeigndevelopment tasks in areas
where its particular expertise or experience inlifgcapplication is essential, or in cases
where the UK has advanced technologies availahlecinnot be provided from elsewhere.
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Task E12(d) — On-Line Enrichment Monitor (OLEM)

IAEA SP-1 No: 10/TAU-004 UK Sub-contractor: -
IAEA SPRICS No: UK A01868 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: E Smith/J Ely

Background to Task

The concept of an On-Line Enrichment Monitor (OLEMNabling a relative enrichment
measurement on a header pipe, is seen by the Agsreyowerful and direct way to support
the goal of"*U material balance in large-scale enrichment plaffise intention would be to
install OLEM at Gas Centrifuge Enrichment Plants rionitor permanently and accurately
the uranium enrichment of uranium hexafluoride mit lheader pipes through application of
passive gamma spectrometric measurements.

Task Proposal 10/TAU-004 was issued by the AgenciMarch 2010, with the scope to
develop the measurement technology and systentectiime required to measure and record
accurate enrichment of the uranium hexafluorideutated in the three high pressure unit
header pipes (Feed, Product and Tails) of eaclthenant unit. A phased approach was
foreseen, commencing with system design and cosduaion against IAEA user
requirements. This was to be followed, subjecpasitive evaluation, by manufacture and
subsequent demonstration on an appropriate tedabitly.

Following extensive discussions between Urenco,UBeDepartment of Energy (USDOE),
Los Alamos National Laboratory and the IAEA, Ureregreed to allow a field test of an
OLEM of US origin at its Capenhurst enrichment plarContractual arrangements were
agreed late in 2010 and USDoE and Agency partibsexjuently met at Urenco Capenhurst
in January 2011, to enable the US side to gatletinminary analysis data at a product header
pipe location and to discuss the preliminary resulitth meeting participants. An on-site
field trial progressed through 2012/2013 withoull ca the resources of the UK Support
Programme. Urenco (Capenhurst) worked directh whie IAEA and US parties to facilitate
testing.

Summary Report on Activities in 2013/2014

Urenco continued to facilitate the sharing of imfation and lessons learned from the
collaborative Urenco/USDoE testing of enrichmemhtelogies at Capenhurst, without call
on the resources of the UK Support Programme. dtfitian, discussions were facilitated

with Urenco LES regarding the possibility of OLEMI@ trials at the Eunice, New Mexico

facility.

The UK Support Programme remains available, tdifam IAEA activities related to this
task, should support be requested by the Agency.
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Task E12(f) — Fast Neutron Detector Pulse Shape Risminator System

IAEA SP-1 No: 12/TSI-001 UK Sub-contractor:  Hybrid Instruments
IAEA SPRICS No: UK A01951 UK Task Manager: M Joyce
IAEA Task Officer: A Lavietes/N Mascarenhas

Background to Task

Neutron detectors play an essential role in NDAesyis for plutonium measurement, such as
those that will be required to be installed at ISAFMOX Fuel Fabrication Plant (J-MOX).
®He is widely used in neutron detectors due to itsstandingy-ray rejection properties.
Recently, a world-shortage 8fle has led to renewed interest in systems based Upand
even®Li. However, what all these systems lack is aritgbio detect fast neutrons: the
neutrons emitted by plutonium must be slowed dowartergies in thermal equilibrium with
their surroundings.

During 2010, the UK Support Programme was appraatlyethe Department of Safeguards
to provide support under Task UK A01887, Suppoarthe Safeguards Systems at J-MOX, to
continue the development of an innovative alteweato *He-based detectors based upon
liquid scintillation detectors and a pulse shapscmiminator (PSD) developed by Hybrid

Instruments. Work on the upgrade of existing psgte instrumentation at J-MOX was

completed during 2010/2011, followed by the desigd manufacture of an improved device
in 2011/2012. The successful completion of thiskned to a request to develop a plant-
scale integrated measurement system under a ndwy HB3(f)/UK A01951.

Under respective tasks of the UK and Netherlanggp8ui Programmes, Hybrid Instruments
and Scionix worked to integrate an array of 16 R8&dules and detectors into a single
detector system to the IAEA’s specification. Th®jgct comprised: (1) the supply and
integration of a 4-channel PSD instrument; (2) deeelopment and manufacture of a 16-
channel PSD module; and (3) integration of the HW&oel module, with each phase
originally envisaged to have a duration of threenths. Development and manufacture of
both the 4- and 16-channel PSD modules was conapbstend-March 2013.

Summary Report on Activities in 2013/2014

Work focussed on completion of the 16-channel mifteld analyser (MFA) instrument, and

its integration to detectors supplied under the hEands Support Programme, with
commissioning tests at the University of Birminghahe National Physical Laboratory and
the IAEA Seibersdorf Laboratories. Initial testirag Seibersdorf was supported by an
engineer from Hybrid Instruments, with issues dfferthe instrument’s cooling, interfacing

and event sequencing successfully resolved throdggign modifications. The final

instrument provided excellent pulse-shape discatmom and returned significant

improvements in multiplicity order sensitivity: efftively moving the capability on from

doubles event assay to demonstrable efficiencyyf@ds. This led to the identification of
further near-term potential opportunities that uraigd:

* Plutonium assay;
» Curium assay and discrete isotopics;
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* Isotopic signatures of nuclear material; and
* Measurement of LEU in gadolinium-doped VVER fuedasblies.

Further testing at ITU Karlsruhe, utilising a vayieof sample materials, raised some
additional issues associated with user interfacesdata presentation. Hybrid Instruments
reviewed the required enhancements and developstlategy for their implementation.
Work on the necessary further developments wasdgte commence in April 2014.

Task Area E15 — Computer Systems

The Department of Safeguards relies upon compytstems for the storage, collation and
retrieval of safeguards data for use in safeguaxdduations. Adoption of strengthened
safeguards measures, the Additional Protocol atebilated Safeguards has resulted in a
dramatic increase in the amount of data and infoonareceived and analysed.
Developments to existing systems and the introdoadf new systems are therefore required
in order that the Agency maintains its capability ffective assessment of safeguards-
relevant information.

Task E15(b) — SPRICS 2.0

IAEA SP-1 No: 04/SPA-001 UK Sub-contractor: -
IAEA SPRICS No: UK A01511 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: S Kerbeck

Background to Task

In 2005, the UK Support Programme contributed tolwdahe Agency’s procurement of a new
computerised records system, SPRICS 2.0, for tipp&tiProgrammes Administration. The
development of the system was protracted, as & &stine requirement for integration with
overarching development of a new IT system forRleeartment of Safeguards.

Summary Report on Activities in 2013/2014

Quality assurance testing of SPRICS 2.0 by the Agewas completed during 2013, after
which the system was made available to the UKSPrdboator for beta testing. Supported
by Mr Francis, NNL, and Mr Sainsbury, DECC, theenaictions between MSSP Coordinator,
Task Manager, Reviewer and Agency were successfafited. Issues identified during
testing were subsequently resolved by the Agenuy,the system is expected to be deployed
to the MSSPs during 2014/2015.

UK Safeguards Support for the IAEA 39
Annual Report 2013/14



SRDP-PR34

40 UK Safeguards Support for the IAEA
Annual Report 2013/14



SRDP-PR34
AREA F - CONSULTANTS AND COST FREE EXPERTS

The IAEA cannot retain sufficient resources withits permanent staff to meet all
requirements for highly specialised development awdluation work. In addition to
obtaining assistance from Member State SupportrBnages to undertake specific tasks, the
IAEA looks to States and Institutions to provideoert staff to fulfil a temporary position at
the IAEA’s premises in support of such activitie¥his may involve a full-time role as a
Cost-Free Expert (CFE), or part-time as a Consultan

Task Area F1 - Provision of Consultants and Cost Fae Experts

CFEs are persons provided by States at no costetdAEA to perform specific tasks for
which no resources are available within the SedegtaCFEs are employed as officials of the
IAEA, but the cost of that employment, plus ovedsas provided to the IAEA by the donor
State or Institution. In situations where the GQRE&chanism is inappropriate, for example in
cases where the expert does not attend the IAEAa dull-time basis, it may be more
appropriate to offer a Consultant to the Agencyn cbntrast to CFEs, Consultants are
normally funded via the current employer of thefstavolved, and not through transfer of
funds to the Agency. Both mechanisms provide tkams for the IAEA to attract expert staff
for the limited period required to complete a spksed work programme.

Task F1(d) — Consultant: Training on Satellite Imayery Analysis for
Safeguards Applications

IAEA SP-1 No: 05/11IS-005 UK Sub-contractor:  J E C Cartwright
IAEA SPRICS No: UK B01655 UK Task Manager: J E C Cartwright
IAEA Task Officer: S Robb

Background to Task

Since 2002, the IAEA Department of Safeguards haderuse of satellite imagery as an

operational tool for safeguards inspections anteSt@aluation purposes, and the demand for
detailed analytical reports derived from imagery hrcreased dramatically. The Department
wished to develop, in-house, the analytical skifishe present staff of the SIAU and those to

be recruited.

Mr Cartwright had fulfilled the role of an imageaypalyst, initially as an external consultant
and then as a full-time CFE in imagery analysisuriiy the latter period, he developed a
specialised handbook for the imagery analyst, basedhe nuclear fuel cycle and all
associated facilities and activities. In additidoriefings and presentations to IAEA
inspectors and operations staff were undertakensatellite imagery capabilities and
applications to safeguards. For the specific ingirof imagery analysts, training tutorials,
exercises and assessed examination material wempiled. Following the completion of
this period of full-time activity, and the recruigmt of additional imagery analysts by the
Agency, there was a continuing requirement forquic support to develop fully the potential
capabilities of newly recruited imagery analystsl aperations staff. From April 2006, Mr
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Cartwright supported the work of the Agency in pregiodic training of both imagery analysts
and safeguards inspectors. In 2012/2013, disaussiere held between staff of the SIAU, Mr
Cartwright and the UKSP Coordinator on the subgdcadditional activities that might be

undertaken, in anticipation of a time when Mr Caigivt was no longer available to train

imagery analysts. The preparation of three audigé/ narrated tutorials was identified as a
priority, and Mr Cartwright began to research thee¢ projects during the remainder of the
year.

Summary Report of Activities in 2013/2014

Mr Cartwright conducted specialist satellite imagdraining at IAEA Headquarters in
November 2013. Two, back-to-back, Satellite AwassnCourses were run for the benefit of
up to 24 safeguards inspectors and other operattaffs Instructors from the UK and Swedish
Support Programmes delivered the core subjectseatdurse, with additional support provided
by four Agency staff from the SIAU.

Whilst this proved to be Mr Cartwright's final agty under this task, the Agency has requested
that the task remain open, with the UK Support Riogne to identify an appropriate expert to
continue Mr Cartwright's work.

Task F1(e) — Expert: Satellite Imagery/Geospatiahnalyst

IAEA SP-1 No: 08/ICA-010 UK Sub-contractor: M Flory
IAEA SPRICS No: UK D01794 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: K Steinmaus

Background to Task

In order to respond effectively to increasing dedsarfior imagery-driven products and
services, the SIAU needs to maintain and grow utsenit analytical capabilities. CFEs are
required in the areas of satellite imagery and peiisl analysis: to supplement in-house
expertise; to analyse commercial satellite imageny related geospatial information; and to
contribute to the enhancement and automation dyiéce processes within the Unit.

During 2008, the Agency approached a number of Men®#tate Support Programmes,
seeking the nomination of imagery experts for ahitwo-year posts within the SIAU. The
Agency accepted the UK Support Programme’s nonanaif a candidate for the position of
satellite imagery cost-free expert in January 20@8d an extrabudgetary voluntary
contribution, equivalent to the costs associatad the first year of employment of the expert
by the Agency, was made the following month. Tbenmated CFE commenced work with
the Agency in September 2009, in a position thad s@bsequently extended to September
2014.

Summary Report of Activities in 2013/2014

The UKSP-sponsored imagery analyst completed histHoyear with the Agency, and
commenced a fifth year working within the SIAU. uiihg this period, he continued the
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production of imagery analysis reports in suppdrsafeguards monitoring and verification
activities, participated in a number of workshopd aontinued to develop training materials.
In particular, he continued collaboration with coyrand facility officers to provide analytical

products.

He worked with GIS staff in the creation of sitanqd for nuclear facilities, for uploading to the
new Geospatial Exploitation System (GES), and ooetil detailed consistency checks of GES
data. He acted as facilitator to a number of U@ut Programme training events, and also
liaised with other MSSPs to support and promoteipeasks.

During the third quarter of 2013/2014, in recogmitiof his continuing value to the SIAU and
the fixed-term nature of his CFE position, the Ageoffered Mr Flory direct employment
within the Department of Safeguards. He subsefuéransferred to the Department of
Safeguards staff and his CFE contract was termidnate

Task F1(f) — Nuclear Fuel Cycle Specialist Assigtae

IAEA SP-1 No: 09/ICA-004 UK Sub-contractor: ~ Various
IAEA SPRICS No: UK D01819 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: S Robb

Background to Task

The SIAU requires technical support from specislist the nuclear fuel cycle, to assist on

priority imagery analysis tasks to complement guptement in-house expertise. This task

was accepted in order that the UK might providéhssiugpport on an ad-hoc basis, in response
to specific requests.

Following acceptance of the task, it became appabreat there could be a wider benefit,
within the Department of Safeguards as a wholenftechnical support to the review and
assessment of information from a variety of souioetiding, but not limited to, satellite
imagery. The scope of the task was subsequenggreled in order to accommodate this
requirement.

Summary Report of Activities in 2013/2014

During the year, the UK Support Programme provieegert assistance in a number of areas
in response to requests under this task, including:

* An expert in process monitoring continuing to suppechnical evaluation;
* Further support to a nuclear fuel cycle technitad,

* In-depth discussions with UK experts on currenégaérds issues; and

* Modelling development in support of safeguards.

Subject to the availability of resources, the UKpfgart Programme intends to continue to
offer technical support within the framework ofghask in response to urgent and ad-hoc
requests from the Agency.
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Task Area F2 — Support to Technical Meetings and dderences

In addition to workshops and technical meeting®@ased with specific tasks, or focussed
on areas of safeguards to which the UK may makigrafisant technical contribution, the
IAEA periodically convenes safeguards-related nmgstiand conferences on broader themes.
It is in the UK’s interests to ensure the effeatiess of meetings convened by the Department
of Safeguards: to foster dialogue and informatiochange with Member States, the nuclear
industry and the broader non-proliferation communit

Task F2(a) — Support for the 2014 Safeguards Sympos

IAEA SP-1 No: 13/CPC-002 UK Sub-contractor: -
IAEA SPRICS No:  JNT C01980 UK Task Manager: J Tushingham, NNL
IAEA Task Officer: A Hamilton

Background to Task

Every four years, the IAEA Department of Safeguasdsanises a safeguards symposium.
These symposia provide an important forum for sxdBon between the IAEA and its
Member States on a wide variety of internationdégaards and non-proliferation issues.
The previous such event, the Symposium on IntemnaliSafeguards: Preparing for Future
Verification Challenges, was held in Vienna in Noneer 2010.

The 2014 Safeguards Symposium is organised byAB& lin cooperation with ESARDA
and the Institute of Nuclear Materials ManagemdNtM(M). Entitled ‘Symposium on
International Safeguards: Linking Strategy, Implaetagon and People’, it will be focussed
around the Department’s Long-Term R&D Plan, 201220

Summary Report of Activities in 2013/2014

During 2013, the Agency requested assistance flesrMtember State Support Programmes
to:

Review abstracts and attend the paper selectiomab@e meeting(s);
Support design and implementation of the programme;

Support design and implementation of the accompangxhibition;
Take the lead role for conference recording.

hronE

In November 2013, the UK Support Programme accdptedelated Task Proposal, initially to
provide the UKSP Coordinator's support to reviewd atievelopment of the technical
programme. Subsequently, it supported the secanuakested activity through the provision of
an extrabudgetary contribution to hire a Viennaeblasontractor familiar with the Agency, to
assist in programme design and implementation.

The UKSP Coordinator, will contribute to the revieand selection of abstracts and
development of the symposium programme during ZI¥5.
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ADDITIONAL MEETINGS AND ACTIVITIES

The UK Support Programme receives each year a smalber of requests for members of
the UK nuclear industry or associated experts amwsars to attend safeguards-related
meetings convened by or contributing to the Depantnof Safeguards. During 2013/2014,
the UK Support Programme facilitated expert pgpation in three meetings not directly
associated with active tasks but convened by timai@ent of Safeguards. These were:

» “Statistical Methodologies for Safeguards”, Octobei3;
» “Particle Analysis of Environmental Samples for&pafards”, November 2013; and

* “Scanning the Horizon: Novel Techniques and Methéals Safeguards”, January
2014.

The UK Support Programme continued to provide fuodsnable staff from the Department
of Safeguards to undertake approved visits in cctime with activities associated with the
UKSP.
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SRDP AND OTHER REPORTS PUBLISHED OR IN PREPARATION
DURING 2013/2014

A5(b)

A7(K)

A8(h)

D2(h)

SRDP-R312 “Revalidation of Cameca 4f SIMS Instrument for tlketopic
Analysis of Uranium Particles Extracted from Enwingental Swipe Samples”,
A J Simons, A J Pidduck, N J Montgomery and J Wri@zai (Issued May
2013)

SRDP-R311 “Review of Objective Techniques for Combining [@ifént
Sources of Information”, T Pattenden and C Mist{praft issued April 2013)

SRDP-R313/1-6“Manufacturing Base Reports”, | J Stewart (Drafts

SRDP-R314 “Open Source and the State Evaluation Proces3’Stewart.
(In preparation)

SRDP-R310 “SimMOX: A Computer Simulation to Examine Impliaas
of Applying NRTA to a MOX Facility”, J Howell and G Cowell. (Issued
July 2013)

SRDP-PR33 “Report on the Activities and Progress during eriod 1
April 2012 to 31 March 2013, J W A Tushinghamssflied September 2013)
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ABBREVIATIONS

Abbreviation Term

Am Americium

AWE Atomic Weapons Establishment

Be Beryllium

BNFL British Nuclear Fuels Ltd

CANDU Canadian Deuterium Uranium Reactor

CFE Cost-Free Expert

Cm Curium

DA Destructive Analysis

DECC Department of Energy and Climate Change

DG-TrEn Directorate General for Transport and Eweod the European
Commission

DIE/V Design Information Evaluation/Verification

DIQ Design Information Questionnaire

DIV Design Information Verification

EC European Commission

ECAS Enhancing Capabilities of the Safeguards AitallyServices

ESARDA European Safeguards Research and Develophssntiation

FBR Fast Breeder Reactor

FISPIN A Fuel Inventory Code

FT-TIMS Fission Track-Thermal lonisation Mass Spettetry

GES Geospatial Exploitation System

HEU High-Enriched Uranium

IAEA International Atomic Energy Agency

INFCIRC IAEA Information Circular

ITU Institute for Transuranium Elements, EC JoiesBarch Centre

J-MOX Japan Mixed Oxide plant

JNFL Japan Nuclear Fuels Ltd

KCL King's College, London

LEU Low-Enriched Uranium

LFUA Limited Frequency Unannounced Access

LG-SIMS Large Geometry-Secondary lon Mass Spectteme

MAGNOX A graphite-moderated, gas-cooled reactor ig{pally with
MAGnesium Non-OXidising fuel cladding)

MBR Manufacturing Base Report

MFA Mixed Field Analyser

MOX Mixed Oxide

MSSP Member State Support Programme

MUF Material Unaccounted For

NDA Non-Destructive Analysis

NFC Nuclear Fuel Cycle

NML IAEA Nuclear Material Laboratory

NNL National Nuclear Laboratory

Np Neptunium

NPL National Physical Laboratory
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NPT
NRTA
NWAL
OLA
OLEM
ONR
PANTHER
PIV
PSD
Pu
PWR
R&D
RAE
RICC
SAGSI
SEG
SEM
SGAS
SIAU
SIMS
SIP
Th
THORP
TIMS
U
UK
UKSO
UKSP
uoC
us
USDoE
VVER
WIMS

50

Treaty on the Non-Proliferation of Nuclear Weap
Near Real Time Accountancy

Network of Analytical Laboratories

IAEA Office of Legal Affairs

On-Line Enrichment Monitor

Office for Nuclear Regulation

A neutron diffusion and thermal hydraulocxle
Physical Inventory Verification

Pulse Shape Discriminator

Plutonium

Pressurised Water Reactor

Research and Development

Resistive Anode Encoder

Regional Information Collection Centre

Standing Advisory Group on Safeguards Impletaiéeon
State Evaluation Group

Scanning Electron Microscopy

IAEA Safeguards Office of Analytical Services
IAEA Satellite Imagery Analysis Unit

Secondary lon Mass Spectrometry

Safeguards Implementation Practices

Thorium

Thermal Oxide Reprocessing Plant, Sellafield
Thermal lonisation Mass Spectrometry

Uranium

United Kingdom

UK Safeguards Office

United Kingdom Support Programme to the IAEA
Uranium Ore Concentrate

United States of America

US Department of Energy
A Pressurised Water Reactor, of Russian design
Winfrith Improved Multigroup Scheme, a neuticeicode
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