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The Survey on the International Trends of Nuclear

Material Control#*

- Implimentation of International Safeguards and
Development of Safeguards Approaches and

Technology -

Kenichi Ochiai**, Masahiro Kikuchi** and

Yuji Sato=**

Abstract

This report mainly represents the results of survey on the
implimentation of IAEA safeguards, activities of SAGSI contain-
ing the study of safegquards approach, and development of safe-

guards technology.

The Agency commented that they did not detect any anomaly
which would indicate the diversion of a significant amount of

safeguarded nuclear material in 1982, in SIR.

SAGSI has been started the investigation of safequards

approach considering characteristics of regional nuclear fuel

cycle.

Recent advance on safeguards technology was also surveyed.

* Work performed by Nuclear Material Control Center under
contract with Power Reactor and Nuclear Fuel Development
Corporation. :

** Development Section, Planning Division
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CODE  NAME OF INSTRUMENT

NDA EQUIPMENT FOR

EST.UNIT COST
(U5, §)

IAEA SAFEGUARDS

EQUIPMENT STATUS/Comments

A — Equipment presently in Use (** Routine Use; * Limited Use)

SAM2  SAM-II Stabilized Assay Meter** 3K 37 units, in use

BSAM BNL Stabilized Assay Meter** 10K 8 units total (3 not operational)

PITT Pittman 322C** 1.8K 9 units, in use

HM-4 HM-4 Hand-Held Assay Probe** ~8K 7 units. in use; 3 on order

SLNA  Silena Multi-Channel Analyser (4 K/1 K)** 10—-15K 18 units (1 X); 7 units (4 K)

SLNC Silena Cicero MCA (8 K)** 17K 3 units at HQ; 4 more on order (12/82)

PIAU Pu Isotopic Analysis Unit {LLNL)* 10K Evaluation nearing completion; 3 ordered

PMCA Portable Mini-MCA* 12K Prototype eval. complete: 2 commercial

units ordered for evaluation

GDET  Germanium Detectors** 10206 K 28 units available ang in use

SNAP Hand-Held Neutron Detector** 3K 4 units, in limited use

HLNC  High-Level Neutron Coinc. Counter** 45K 1] units in field use

Specialized Coincidence Counter Heads (5):

CNCC  Channel Neutron Coinc. Counter** 50K 1 unit in fieid use

BCNC Bird Cage Neutron Coinc. Counter** 50K 1 unit in field vse

INVS Inventory Sample Counter®* 50K 1 unit in field use

FPTC FBR Pin-Tray Counter** 50K ! unit in field use

FBAC  FBR Assembly Counter** 50K 1 unit in fieid use

AWCC  Active Well Coincidence Counter™ 75K Junits: linuse; 2 under T & E

UNCL  Uranium Neutron Coincidence Collar** 55K Field Operational for PWR, BWR: T&Eon

WWER. S units delivered to LAEA 12/82

KEDG  K-Edge Densitometer® 120K t unit in field use

PRGC  Programmable Calculators 1-2K ~ 20 in use (in field and at Headquarters)
(e.g. HP-97 & 4] C)**

PRTC Portable Computers {e.g. HP-25)** 5K 5infield; 1 at HQ; 3 ordered

STRG Strain Gauge, Hoist & Electronics Unit* 9K 1 unit demonstrated; | calibrated; 4 ordered

ULTG  Ultrasonic Thickness Gauge (UF, cyl.)** SK 6 units, in use

ELTM  Electromanometers® 70K 2 in-plant units in use

EBAL Electronic Balances SK. 14 piant-owned units {used by inspectors)

STDW  Standard Weights (mass range as appropriate) 1-2K ~ 25 sets; various mass ranges, 1 g—20kg

FRSC Fuel Rod Scanner ~ 100K 3 plant-owned units (used by inspectors)

B — Equipment under Development, Test and Evaluation

ION 1 ION-1 7, n Detector & Electronics for 25K 3 units available; standard procedures being
Spent Fuel NDA (PWR, BWR, WWER) developed and documented

UFBC  Universal FBR Assembly Counter 50K FBR Assembly Counter prototype in
(also useable for Pu nitrate bottles) experimental use at Pu Facility

PNCL Plutonium Neutron Coincidence Collar 60 K Tested on MOX fuel; T & E continuing

SGSC Segmented Gamma Scanner 100K 2 units: | at HQ; [ at SAL (Seibersdorf)

XRFD  X-Ray Fluorescence Detector 150K Needs further development, test & evaluation

CALR  Calorimeter (bulk or small sample) 50-80 K Problems with sample packaging/size req’mts

D20OM D, 0 Meas. System/Sample Containers ~ 200K Early stage of development




#F2-—5
SAFEGUARDS

CODE NAME OF INSTRUMENT

EST.UNIT COST

(U.S.8)

CONTAINMENT /SURVEILLANCE EQUIPMENT FOR IAEA

EQUIPMENT STATUS/Comments

A - Equipment presently in Use (** Routine Use; * Limited Use)

PHSR  Photo Surveillance Unit (Twin Minolta)** 15K Approx. 200 units, in use jn the field
TVSR TV Surveillance (Cameras, Recorders, elc.)** 25K 20 units in field use; 2 piant-owned units
PRTV Portable TV (Cameras & Recorders)* ~20K System specifications being prepared
CKVD  Cerenkov Viewing Device** 6K 7 JAVELIN units; 10 VARO units avail.
UWTV  Underwater TV Camera* 20K 3 1AEA units avail.; 20 plant-owned units
UWVD Underwater Viewing Devices* 12K 1 IAEA unit avait.; 25 plant-owned units
ADPS  Adhesive/Paper Seals** 0.75 Widespread use by SG inspectors

CAPS Cap Seals (Metallic type E & type X)** ~ 15 Double cap seal is standard IAEA seal
TLDS  TLD Dosimeters® ~ 10 Yes/no moniior for CANDU reactors
RPLG RPL-Glass Dosimeters** ~6 In use as yes/no monitor

TEPM Track Etch Reactor Power Monitor** ~ 25 3 units in fieid use

REPM  Reactor Power Monitor (*He Detector)* ~ 10K One unit available for use

B — Equipment under Development, Test and Evaluation

APSU Advanced Photo Surveillance Unit ~7K 9 units undergoing T& E

ICVD improved Cerenkov Viewing Device ~20K 1 unit demonstrated; | going to IAEA
CSFC CANDU Spent Fuel Bundle Counter ~90 K Under final test (cost ~ 90 K per port.}
CSFV  CANDU Spent Fuel Gamma Verifier ~4K Test & evaluation nearing completion
CATV  CANDU CCTV System (8 cameras) ~ 250K 3 units installed; 1 to be instailed

CFCS CANDU Film Camera System ~ 10K T & E at 3 stations

SHRT  Shrink Tube Seals . ~3 Ongoing field tests

FBOS Fibre Optic Seal (e.g. Cobra) 15 More field tests required

FBOV  Fibre Optic Seal Verifier ~ 20K Continuing field test and evaluation
USBA Ultrasonic Seal for BWR Assemblies 350 Continued Devel./T&E

USBvV Ultrasonic Seal {for BWR) Verifier ~30K Continued Devel./T&E

ULCS Ultrasonic Cap Seal (CANDU Spent Fuel) 350 Devel /T & E, completion expected in '83
UCsv Ultrasonic Cap Seal Verifier (CANDU) ~10K Devel./T & E, completion expected in 83
VCOS  V ACOSS I Electronic Seal 300600 10 units avail. for ongoing field test
VCSV  VACOSS Il Seal Verifier ~3K 3 units avail. for ongoing field test
CFFC  CANDU Fresh Fuel Bundle Counter ~4K Prototype under field test

PMAS  Portal Monitors & Advanced C/S system - Under development, T & E

AUVD  Advanced Underwater Viewing Devices - Under development, T& E

SHPC Shipping Containers (e.g. PAT-2, Type B) ~ 15K PAT-2 & type B containers avail. for use
STAR  STAR Advanced CCTYV Surveillance System ~T0K 6 units avail. More testing still required
MSTR  Mini Star CCTV Surveillance System ~8K Prototype under development
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*3—3 RECOMMENDED STRUCTURE OF THE SPECIAL SAFECUARDS
INPLEMENTION REPORT

1. Introduction
(iy Background;

(ii) Purpose;

(iliy Explanations of Contents (including reference to the existence
of two main types of agreements
pursuant to which safeguards are
applied, i.e. INFCIRC/66/Rev. 2 and
INFCIRC/153).

II. Scope of Safeguards Activities
(i} Number of Agreements;*
(ii) Number of Facilities (by categories);*
(iii) Materials (by categories);
(iv) Safeguards resources available:
— manpower (number, level, training)
— equipment (containment and surveillance devices, measuring
devices, containers, ADP)
— methods (measurements, systematics)
(v) Actual effort spent (mandays, by categories of facilities);
‘(vi) Types of activities carried out, e.g. numbers of samples taken,
. records verified, measurements car-
ried out, instruments used (in tabular
form).

III. Assessement of Effectiveness
(1) Definitions/description of effectiveness
(ii) Assumptions (“diversion scenarios’');
(ili) Categories of factors influencing effectiveness

IV. Conclusion and Recommendations
(i) Director General’s interpretation of the information obtained

(i) Develonment of thé concept of effectiveness

(iii) Recommendations for further actions.

* By type of agreement,
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TAEA SAFEGUARDS EQUIEMENT PROJECTIONS BY PACILITY TYPE (BY OFERATIONS SECTIONS, 1082-1985) CABLE S
FACILITY TYPE: 1582 (In Use) 1983 1984 1985
LIGHT WATER REACTORS FE |NA |SSE|a+L|cwz |mum F‘;c TR A |SSE{ el oNE EUR| 3 FE |Na |s8u| avLlove |moR| FE N |SSE|a+Llons |mum s
EQUIPNENT ITRM FACILITIRS; | 34| 2| 3] 14| 31) 26/ 1100 3 | 2| 4| 14| 34]27) 118 41| 2| 4] 16] 39| 32| 13| e5] 2| 4 | 16| 2] 22| vas
ARIE (MD) ©

SNL2 |SAM-11 STABILIZED ASSAY METER (with Nal) 1D D 4 1B 2D 3 ¢ 1 0
PITT |PPTMAN 322C {eith Nel) IE 2| 18 1] 1E 1| 1E 1
TM-4 |IM-4 HAND-HEUD ASSAY FROBE (with Nal) 18| 28| 1E 4 2E 3 28 2 2z 2
SLNASILEMA MCA (4K, & older 1K) a 1w 1 1] 1 1] 1
PMCA |FORTABLE MIMI-MCA 0 1D w [1c| s 1D 4| 14l 6 1D sp| 24] 8
GDET |GERMANTUM DETECTORS o 1E| 1 | 1 1B 1
UNCL |URANTUM NEUTRON COINCIDENCE COLLAR 1E 1| 2z 1c] 1E 4] 28] 10| 10 18| 14| 6| 28| 1cl 1 3B} 14 8
PNCL | PLUTONIUM NEUTRON COINCIDNECE COLLAR 0 1IE] 1] 1E 10| 2| 1E 18] 2
IONI|I0N-I DETECTOR FOR SFENT FUGL NDA 1E 1E 2| 20] 1a iE 4} 38| 14 25| 5p] 11| 3| 14 | sc| 13
PRGC |PROGRAMMABLE CALCULATORS (eg HP-97; 41C) 0 1 1 1c 1E 8| 4 1€ IE 24 4
PHSR |PHOT SURVEILLANCE UNIT (Twin Minolta) 25R| 38| |14R] 36R|25R| 103|338 <& ar| 4oR [25%| 106|24R | 4K 26| 44r[158] &9 4R ask| TR| 56
ELPS [ELMO FUS UNIT (Orig. /FRG/JAPAN, Unit) 15R sr| 20|14 197 208| s3f42r 26R 258| 93
TVSK [TV SURVEILLANCE(Cemerse, Recorders ebe.] | 2R| 28| 3R 7| 2r] 2P| 58 9| 2r| 2¢] sr 2r| 11| 2r! 27| 5 5R| 14
PRIV |[PORTABLE TV (Cameras & Recorders) ol 6D "6]10D 10} 120 12
CKVD [CERENKOY VIEWING DEVICE 28| 2a| 20| 3E] D 12| 4B 20| 38| 18| 13] a0 20| 48 ] 11| o 2D| 4B 18] 14
1CVD | MPROVED CERENKOV VIEWING DEVICE o| 48] 28 18| 7] 60| 28 3C| 1| 12|14D| 2R 3c| 14| 20
UWTV [UNDERWATER TV caAMERA 20P 20[258] 1A 26]20P | 14 30| 337 1a 3%
UVVD |UNDERWATER VIEWING DEVICES R24P 25 14 R2TP 29 14 R3zp 34 1A R33P] |m33P
ADPS |ADHESIVE/PAPER SEALS 10 100] 110 30 106| 130 30 100] 130 30 t00] 130
CAPS [CAP SEALS (Metallic type B & type X) 4001 20154[160 110/100/1005|600| 20] 20]250] 333]100]1323[700 | 20| 20 [360 | 440 200 | 1680|800 | 20] 20|300| 448 2001785
FBOS [FIBRE OPTIC SEAL (Eg. Cobra) ) 2 30 30 30 30
FEOV[FIBRE OPTIC SEAL VERIFIER 0 0 1B 1 1B 1
USBA [ULTRASONIC SEAL for BWE ASSEBLIES o ) o 366 400 760
USBY ULTRASONIC SEAL {for BYR) VERTIFIER 0 ) of 2 2D

¥C05 [VACOSS ITT ELECTRONIC SEAL 0 T 4 R 3 )

YOSV |VACOSS 111 SEAL VERIFIER 0 1E 1 1E 1 1E

1LDS [1LD DOSTMETERS 24| 25 0| 130|39R 35 74|42k 20 32| v
REPM |FEACTOR POWER MONITOR {°He Dahechor) ) 14 3R 4|1or | 14 6K 17f2or| 14 138 45
MSTR [MINT STAR GCTV SURVEILLANCE STYSTEM ) ol 81410 3] 28] 1a] 1D )
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TAFA SAFEGUARDS EQUIPMENT FORECAST TABLE 44 OPERATIONS SECTION OAl & 0A2 (FES) YEAR 1984 , SHEET 35 OF 8

EQUIFMENT ITEM o -
EQUIPMENT USAGE CODE: i salmw g4 g -g g4l g 4 _ 4 Lalas N k| 2 H E *:1 SECTION
s AR T e TP s S S P L R LT T P e e
. omsot L [EEHE PR PR R A FI L I e R R S
D 40207 I VE 2% |234] e S| Sk|FETACIGEE & NE TR
JpaciLirins: 41 1 1 1 4 8 1 3 3 2 26 1 z 9 103
|ARIE (MD)
SAM2 | SAM-IT STABILIZED ASSAY METER (with NaI) 5E 2D
BSAM | BNL STABILIZED ASSAY METER (with Nel)
PITT | PITTMAN 322C {with NaI) 1E 4B 18 1E 1E 20
HM-4 | M-4 HAND-HELD ASSAY PROBE (with Nal) 1c 7R 2R 1E 18 1E 189R
SLNA | STLENA MCA (4K, & older 1K) 28 1D 2¢ 2C1R 1E 1D IBIR
SLNC | SILENA CICERC MCA (8K) 1E3R | 1E 2R 1E3R
PIAU | FU ISOTOPIC ANALYSIS UNIT (LLNL) 2R 1R 3R
FMCA | PORTABLE MINI-MCA : 1¢ 1R 102R | IR | 2R 1CIR | 1B 2D | 1R 1D1R TC9R
GDET | GERMANIUM DETECTORS 1C 1038 | 1B | 2R 1CIR | 102R| 2D 1D2R 6B1OR
SNAP | HAND HELD NEUTRON DETECTOR
HINC | HIGH LEVEL NEUTRON COINC. COUNTER 1c 3C4R | 1E 1R 3IBSE
ANCC | ACTIVE WELL COINCIDENCE COUNTER 1D D 1B
CNGC | CHANNEL, NEUTRON COING. COUNTER 1R 1R
BCNC | BIRD CAGE COINCIDENCE COUNTER 1R 1R
INVS | INVENTORY SAMPLE COUNTER - 203R 1R 1B4R
FPIC | FBR PIN-TRAY COUNTER 2R 2R
FRSC | FUEL ROD SCANNER .
INCL | URANTUM NEUTRAON COINCIDENCE COLLAR 2E DR 1D 4C7R
PNCL | PLUTONIUM NEUTRON COINCIDENCE COLLAR 1E IE
USBG | UNTVERSAL FBR ASSEMBLY COUNTER 2R 2R
I0N1 | TON-1 DTRTECTOR FOR SPENT FUEL NDA 3E 1E 1R 2D1R
KEDG | X-EDGE DENSITOMETER 1R 1P 1R1P
PRGC | PROGRAMMABLE CALCULATORS (eg HP-97; 41C) 2R 2R 4R
PRTC | PORTABLE COMPUTERS {eg HP-85) 1¢ 2C7R 6R 1E 2R 2R 1R 2016R
STRG | STRATN GAUGE, HOIST & ELECTRONICS UNIT 2R | 1D2R 2R 1D6R
ULTG | ULTRASONIC THICKNESS GAUGE (UF, CIL.) : 2R 4R 6R
EBAL | ELECTRONIC BALANCE
STDV | STANDARD WEIGHTS (Sets of various masses) 2R 13R 2R 2R 1R 3R 23R
SGSC | SEGMENTED GAMMA SCANNER
XRFD | X-RAY FLUORESCENCE DETECTOR
CALR | CALORIMETERS (Indicete bulk/small sample) )
ELTM | ELECTROMANCMETERS ’ 1P 1F1R 1R2P
D20M | Dy0 MEASUREMENT DEVICES/SAMFLE CONTAINERS
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TAEA SAFEGUARDS EQUIPMENT FORECAST TABLE 4B

OPERATIONS SECTION 0Al & OA2 (FES)

YEAR 1984 , SHEET 6 OF 8

EQUIPMENT ITEM

EQUTPMENT USAGE CODE: | wn|wa ga| g4 ga| g2 REIFTTaE . L 3.3 | SECTION
$I00f Emeeites et nwone leg |2 g% EHEERAETEIEESIFE G CIH EEFEIETEAE PR FOE Fhy I ey
¢ so-s0 <35 |385|8gs E1 DER VIR RIEITRR tunlent a0l B (20|00 mEms | commnsoms
D do-207 I VEle” |2d3) gL| EL) ED|EES|ESE fEf(ph GF (R Sene
E 20 05 |2 a z

PACILITIES: 41 1 1 1 4 8 1 3 3 2 26 1 2 9 103

ARIE (MD) :
PHSR | PHOTC SURVEILLANCE UNIT (Twin Minolta) 24R iR 4R 1R 30R
ELPS | EIMO PHS UNIT {Orig./FRG/Japan, Unit) 14R 1R 3R 3R 1R 20R
TVSR | TV SURVEILLANCE (Cameras, Recorders etc,) 2R 1R 2R 5R
FRTV | PORTABLE TV (Cameras & Recorders) 10D 1D 1D io0c Video Cameras Peladmax
CKVD | CERENKOV VIEWING DEVICE 4D 4B
ICVD | DMPROVED CERENKOV VIEVING DEVICE 6D 6B
UWTV | UNDERVATER TV CAMERA 29P 29p
UWVD | UNDERVATER VIEWING DEVICES
CFCS | CANDU FILM CAMERA SYSTEM 4R 4R
CATV | CANDU CCTY SYSTEM (8 Camerss) 1R 1R
CFFC | CANDU FRESH FUEL BUNDLE COUNTER 2R 2R
CSFC | CANDU SPENT FUEL BUNDLE COUNTER 2R 2R
CSFV | CANDU SPENT FUEL GAMMA VERIFIER
ADPS | ADHESIVE/PAPER SEALS 100 200 20 40 40 40 | 100 | 200 wo 120 | 40 1000 | Annuel Use,
CAPS | CAP SEALS (Metallic type E & type X} 700 100 300 25 60 200 450 100 420 25 550 70 3G00 Annual Usage
SHRT | SHRINK TUBE SEALS 8 52 60
FBOS | PIBRE OPTIC SFAL (Eg. Cobra) 2 18 20
FBOV | FIBRE OPTIC SEAL VERIFIER 1€ 1c 1
FSBA | ULTRASONIC SEAL for BWR ASSEMBLIES
USBV | ULTRASONIC SEAL (for BWR) VERIFIER .
ULCS | ULTRASONIC CAP SEAL (CANDU spent fuel) 30 30
UCSY | ULTRASONIC CAP SEAL VERIFIER (CANDU) 1R 1R
VCOS | VACOSS IIT ELECTRONIC SEAL 20 6 26
VCSV | VACOSS IIT SEAL VERIFIER 1 1 2
TLDS | TL.D DOSIMETERS I9R 4 2R TR 2R 54 (For Cemeras)
RPL; | RPL GLASS DOSIMETERS
TEPM | TRACK ETCH REACTOR POWER MCNITOR 1R 1R
REPM | REACTOR POWER MONITOR (’He Detector) 10R 1R 1R 2R 14R
PMAS | PORTAL MONITORS & ADVANCED /S SYSTEM
AUVD | ADVANCED UNDERWATER VIEWING DEVICES
SHPC | SHIPPING CONTAINERS (e.g. PAT-2; TYPE B} 2c ¢ 4c
STAR. | STAR ADVANCED CCTV SURVEILLANCE SYSTEM 1R 1R
MSTR |MINI STAR CCTV SURVEILLANCE SYSTEM 18 1B
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Al Senior NDA Expert X
A2 NDA/Computer Data Processing Expert X
A.3 NDA/Instruction & Procedures Expert X
A.4 NDA/Physical Standards Expert X
A.5 Gamma Spectroscopy & Neutron Technigques for X
Unirradiated Nuclear Material

A.6 Neutron Techniques for Unirradiated Fuel X
Assemblies

A.7 Equipment for Measurement of Plutonium X
Scrap or Waste in Drums

A.8 Active Well Coincidence Counter X

A.9 Plutonium Assay Calorimetry X

A.l0 In-Field Processing of Inspection Data X

a1l Gamma Spectroscopy Technique for Unirradi- X
ated Uranium Samples

A.l12 CdTe Detector to Operate at Room Temperature X

A.l3 Hand-Held Germanium Detector Frobe X

A.14 Gamma Absorptiometer Expert X

A.,15 Track-Etch Technique; Processing & Road-out X
of Tapes

A.16 | Technical Assistance in Application of IAEA X
Two—Stage Spectrometer

A.17 Acquisition of IAEA NDA Equipment and X
Appropriate Reference Materials for
Training Programs at LASL

A.18 | Autorasiographic Verification of Enrichment X
in Unirradiated Fuel Assemblies

A.19 Vehicle for Instrumented Safequards Inspec-— X
tion System (Europe)

A.20 Demonstration of an Automated Flow Monitor X
and Ligquid Level Density Measurement System
in a Fuel Reprocessing Facility
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A.2]1 Development of Safequards Instrumentation X
and Safeguards Exercise at Pilot Waste
Vitrification Facility, BPNL, Hanford

A.22 | Access to U.S. Facilities and Calibration X
Standards

A.23 Spent Fuel Asemblies X

A.24 Mass Spectrometer Filaments

A.25 Personal (Pocket) Radiation Monitors

A.26 Portable Neutron Well Coincidence Counter

A.27 Senior NDA Expert

A,.28 Senior NDA Expert

A.29 NDA/Computer Data Processing Experts X

A.30 NDa/Instruction and Procedures Expert

A.31 Active Neutron Technique for Unirradiated
Fuel Assemblies Based on Neutron Generator
Containing No Radiocactive Material

A.32 Gamma Absorptiometer Expert X

A,33 Track-Etch Technique; Field Test of Reactor X
Power Monitor

A.34 Demonstration of the Application of Resin X
Bead Technology in the Analysis of
Irradiated Fuel Solutions

A.35 Autoradiographic Verification of the X
Plutonium Content of Plutonium-Bearing Fuels

A.36 Vehicle for Instrumented Safeguards X
Inspection System (Europe)

A.37 Equipment for Vehicle for Instrumented X
Safeguards Inspection System

A.38 Portable Neutron Well Coincidence Counter X

A.39 Determination of the Multiplication in X
Assay Samples

A.40 UFg Mass Determination X
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A.41 | Thermal Imaging for Plutonium Location X
and Plutonium Content Verification

A.42 Measurement of the Minor Isotopes of Uranium X
Using the IAEA Two-Stage Mass Spectrometer

A.43 Active Assay of Highly Enriched Uranium in X
Unirradiated Fuel Assemblies or Containers

A.44 Provision of Spiking Material for Isotope X
Dilution Mass Spectrometer Analysis

A.45 Plutonium Assay Calorimetry X

A.46 | Procurement of Two Intrinsic Germanium X
Coaxial Detectors with Amplifiers

A.47 Prediction of Calorimeter Equilibrium X

A.48 In-Storage Pond Spent Fuel Burn-up X
Verification with Minimum Movement of
Irradiated LWR Fuel Assemblies

A.49 Application of Neutron Measurement X
Technologies for the NDA of Irradiated Fuel
Assemblies

A.50 Unique Identification of LWR Fuel Assemblies X

4,51 U-235 Content Determination of HEU with the X
Active Well Coincidence Counter

A.52 NDA Instrumentation and Supporting X
Equipment for Agency Vehicle (Europe)

A.53 NDA Applications Technical Assistant X

A.54 Highly Portable, In-Place UF_ Mass X
Determination

A.55 Gamma Spectrometry and Neutron Techniques X
for Unirradiated Nuclear Material - BSAM
Modification

A.56 Measurement Procedures and Standard X
Reference Materials to Optimize Implementa-
tion of Resin Bead Techniques

A.57 Expert con Application of Resin Bead X
Technique
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A.58 International Air Shipment of Irradiated X
Plutonium on Resin Beads to Facilitate
International Safeqguards

A.59 Air Shipment of Plutonium Samples to X
Facilitate International Safegquards

A.60 Vehicle for Instrumented Safeguards X
Inspection System (Canada)

A.6l Vehicle for Instrumented Safegquards X
Inspection System (Japan)

A.62 Determination of the Pu Content in Mixed X
Oxide Fuel Assemblies Using the HLNCC

A.63 Microprocessor for In-Field Processing of X
Agency Multichannel Analyzer (MCA) Gamma
Ray Measurements

A.64 Implementation Procedures for Fast Response X
Calorimeters

A.65 High Precision Pulse Counting Mass X
Spectrometry Analysis of Nanogram Size U
and Pu Samples

A.66 Detection and Correction of Interference in X
the Chemical Determination of Fissile
Elements

A.67 Supply of U-233 and Pu-244 Spike Material X
with Specific Chemical and Isotopic Purity

A.68 Supply of a Well-Type High Resolution X
Semiconductor Detector for Gamma Spectrome
Spectrometry

A.69 Analytical Techniques to Reduce Number of X
Physical Standards

A.70 Development of an Inspector Data X
Verification and Evaluation System for the
Automated Electromanometer

A.71 Access to U.S. Facilities and Calibration X
Standards (Continuation of A.22)

A.72 Ion Chamber and Neutron Detector for Spent X
Fuel Measurements

A.73 Special Neutron Measuring Head for the HINCC X
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A 74 Battery Powered Multi-Channel Analyzer X

A.75 Neutron Techniques for Unirradiated Fuel X
Assemblies

A.76 Implementation of Improved Isotopic Data X
Analysis Procedures

ALTT Calculational Program for MTR Type Fuel X
Assemblies

A.78 Demonstration and Application of Resin Bead X
Tecnology in the Analysis of Irradiated
Fuel Solutions

A.79 Methods for Adapting K-edge Densitometer X
and Gamma Spectrometer for IAEA Application

A.80 | Supply of U-223 and Pu-244 Spike Material X
with Specific Chemical and Isotopic Purity

A.81 Selection of a High Accuracy Surface X
Ionization Mass Spectrometer

A.82 High Precision Pulse Counting Mass X
Spectrometry Analysis of Nanogram Size U
and Pu Samples

A.83 Study of 1000 Chennel Silena Analogue X
Circuits

A.84 Qualitative Verification Criteria - Material X
Authenticity

A.85 Field Evaluation and Implementation of U.S. X
Instruments and Methods

A.86 Tecnnical Assistance in QOperation of Two- X
Stage Mass Spectrometer

A.87 Senior NDA Expert X

A.88 Computer Data Processing Expert X

A.89 NDA/Instruction and Procedures Expert X

A.90 Access to U.S., Facilities and Calibration X
Standards

A.91 Provide Commercially Available Safeguards X
Equipment
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A.92 Expert in Forecasting of Safequards X
Equipment Requirements
A.93 Desktop Computer System for Analysis X
A.94 NDA/Instruction & Procedures Expert X
A.95 Program for Implementing Use of HLNCC X
A.96 |Program for Implementing Use of AWCC X
A.97 Program for Implementing Use of Gamma and X
Neutron Chambers for Spent Fuel Measurements
A.98 Program for Implementing Use of Portable X
Measurement Equipment to verify UFg Mass
Determination
A.99 Special Measuring Heads for Neutron Coinci- X
dence Counting of Plutonium
A,100 |Expert -~ Coordination of Tmplementation X
Plans of NDA Equipment
A.101 |NDA/Instruction and Procedures Expert X
A.102 |Expert - To Assist in Improving X
Effectiveness and Efficiency of Safegquards
A.103 |Program for Implementing Use of Active X
Neutron Coincidence Collar
A.104 |Program for Implementing Use of the LLNL X
Microprocessor for Pu Isotopic Analysis
A.105 |Program for Implementing Use of the Portable| X
LANI, MCA
A.106 |Management of Technical Support X
A.107 |Expert - NDA/Instructions and Procedures X
A.108 |Development of Physical NDA Standards and
Reference Sources for Variables Inspection
Measurements
A.109 |On-Site Quadrupole Mass Spectrometer
A.110 (Program for Implementing Use of the Bulk
Calorimeter
A.111 |(Ultrasonic Measurement Technique for D2C
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A.112 | Assistance in Facilitating Delivery of
Equipment to the IAEA
A.113 | Experts - Instrument Applications
A.114 | Compact K-edge Densitometer
A.115 | Special Measuring Detector for Neutron
Coincidence Counting of Plutonium
A.1l6 | Field Support -~ Instruments and Techniques
A.117 | Development of Plutonium Product Storage
Area Monitoring System
B.1 Planning of Safeguards Training b:4
B.2 Provision of Lecturers for IAEA~Sponsored X
Training Courses
B.3 IAEA Participation in U.S.-Sponsored X
Training Courses
B.4 Individualized Instruction X
B.5 Funding for Training Participation X
B.6 An Advanced SSAC Course Based on the X
Application of a National System of
Accounting and Control with Special
Reference to Bulk Fuel Processing Facilitieg
B.7 A Manual for the Examination of Nuclear X
Material Records
B.8 Cost-Free Training Expert X
B.9 Provision for Lecturers for IAEA-Sponsored X
Training Courses
B.10O IAEA Participation in U.S.-Sponsored X
Training Courses
B.11 Individualized Instruction X
B.12 Provision for Training Aids for Classroom X
Work
B.1i3 Preparation of a Video Training Course on X

the Use of the High-Level Neutron
Coincidence Counter (HINCC)
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B.1l4 Preparing a Complete Inspectors Basic X
Training Course

B.15 Training in Nuclear Fuel Plant Processes X

B.16 Funding for Training Participation X

B.17 Cost-Free Training Expert X

B.18 Provision of Lecturers for IAEA-Sponsored X
Training Courses

B.19 TAEA Participation in U.S. Sponsored X
Training Courses

B.20 Individualized Instruction X

B.21 Training Manual for Examining Nuclear X
Material Records

B.22 Prepare Inspector's Basic Training Course X

B.23 | Management Training Program X

B.24 |Expert - Training X

B.25 Expert - Training X

B.26 Expert - Training X

B.27 Expert - Training X

B.28 Facility Familiarization Information X

B.29 In-Field Training on Verification of HEU X
Inventories of Bulk Handling Facilities

B.30 In-Field Training for Verification of Pu X
Inventories in a MOX Fuel Fabrication
Facility

B.31 Expert - Training

B.32 In-Field Training Exercise on Verification
of Inventories of Light Water Reactors

B.33 Expert - Planning and Evaluation of Training

B.34 Consultant - Management Training
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c.1 Integral Exercises — Uranium Enrichment X
Facility

c.2 Integral Exercises - LWR Power Plant X

C.3 Integral Exercises - LEU Fabrication X
Facility

c.4 Integral Exercises - Reprocessing Facility X

C.5 Estimation of Inspection Effort for Chosen X
Inspection Procedures

C.6 Material Flow and Inventory Data Processing X
in Typical Nuclear Facilities

c.7 Safeguarding Fast Breeder Reactors X

C.8 Consultant to Consider Safequards Aspects X
Related to Heavy Water

c.9 Explanatory Notes and Examples for Design
Information Questionnaire X

Cc.10 Dynamic Material Control X

Cc.11 Evaluation of Effectiveness of Those SSAC's X
Where the State Performs an Independent
Verification in Applying Safeguards

c.12 Material Operation Control Monitoring X

C.13 Guidelines for Facility Design and Operating X
Features to Facilitate Accounting and
Physical Protection for Reactors

Cc.1l4 Study of Technical Problems of Implementa-— X
tion of Safeguards at Uranium Enrichment
Facilities

C.15 Containment and Surveillance Measures for X
Reprocessing and Enrichment Facilities

C.1lé Diversion BAnalysigs for Nuclear Fuel Cycle X

C.17 |safequards System for Critical Facilities X

c.18 Safequards Data Base and Forecasting Model X

c.19 Mcdel for Analysis of the Impact of the X
safequards Criteria (Categorization of
Nuclear Material, Significant and Goal
Quantities)
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C.20 World-Wide Allocation of Inspecticn Effort X

Cc.21 Safeguard Approach for a Mixed Oxide Fuel X
Fabrication Facility

c.22 Evaluation and Quantification of Safeguards X
Effectiveness

c.23 Possible Use of Performance Assessment X
Methodology for International Safeguards

c.24 Deversion Hazards for ILWR's X

C.25 Design of Nuclear Facilities to Make X
International Safequards Easier and More
Effective

C.26 Safeguards for Reprocessing Facilities X

c.27 Applicaticn of Advanced Material Control X
Concepts to the Safeguarding of Reprocessing
Facilities

C.28 Models for Safeguarding Generic Types of X
Facilities

C.29 Safeguards Database and Forecasting Model X
(Continuation of Task C.18)

C.30 Development of Short Detection Time X
Inspection Procedures for Reprocessing MOX
and HEU Facilities

Cc.31 Development of Detailed Descriptions for X
Practical Implementation of the Elements of
SSAC

C.32 Deversion Analysis for LEU Conversion/ X
Fabrication Plants

C.33 Integrated Safeguards Test Ensemble X

C.34 Diversion Analysis Consultant (LWR) X

C.35 Calculation of Parameters for Inspection X
Planning and Evaluation

C.36 Independent Verification at Reprocessing X
Facilities with Installed Instrumentation
as Tested in the TASTEX Program
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c.37 Simulation of Cumulative Detection X
Capabilities over Multiple Material Balance
Periods
C.38 Diversion Hazards Possible with Multiple X
and Interdependent LWR Fuel Cycle Facilities
C.39 Long-Term Forecast of Nuclear Activities X
C.40 Assistance on Development of the Safequards X
for Uranium Enrichment Facilities
c.41 Diversion Analysis Consultant (MOX) X
Cc.42 Special Cases of "Diversion Hazard for X
LWR's"
C.43 Diversion Analysis and Safequards measure X
for Liquid Metal Cooled Fast Breeder
Reactors (LMFBR)
c.44 Diversion Analysis for Nuclear Fuel Cycle X
c.45 Seminar on System Studies Related Topics X
C.46 Computerization of PWR Anomaly Assessment X
Modules
c.47 Develop Safeguards Approabh for a Medium X
Sized Reprocessing Plant by Application of
Safequards Effectiveness Assessment
Methodology
C.48 Application of Safequards Effectiveness X
Assessment Methodology for Mixed-Oxide Fuel
Fabrication facilities
C.49 Coordination and Implementation of Guide- X
lines for Practical Implementation of the
Elements of SSAC
C.50 Diversion Assumptions for High Power X
Research Reactors
c.51 Use of Safequards Effectiveness Assessment X
Methodology Data
c.52 Safeguards Approach — D20 Preduction
C.53 Safequards Application of Remote Menitoring
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D.la | Assist in Acquiring New Computer X

D.1b Assist in Acquiring New Computer at an X
Earlier Date

D.2a Computer Terminals X

D.2b Computer Terminals X

D.3 Remote Data Terminal with Dial-Up Capability] X

D.4 Study and Possible Conversion of Statistical X
Software Packages

D.5 Concept for Implementation of, and X
Instruction in Safeguards Information System

D.6 Design and Coordination of Safequards Forms X

D.7 Cost-Free Experts ~ Senior Analysts/ X
Programmers (2}

D.8 Cost-Free Experts - Analysts/Programmers (2) X

D.9 Evaluation of Effort Required for Develop- X
ment of New Advanced Safeguards Information
System

D.10 Evaluation of Technical Requirements for X
Operation of the New Advanced Safeguards
Information System

D.11 Provide the IAEA with Two Word Processors X

D.12 Reducing Copying Machine X

D.13 Computer Terminals X

D.14 Direct Transmission of Safeguards Data X

D.15 Cost-Free Expert - Senior Analyst/ X
Programmer

D.16 Cost-Free Experts - Analysts/Programmers (2) X

D.17 Calculaticnal Procedure for Prcduction of
SNM in Reactors X

D.18 Upgrade System for Data Security X

D.19 Cost-Free Expert - Junior Analyst/ X
Programmer
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D.20 Encryption Devices for Safeguards Data X
D.21 Safequards Information Treatment {SGIT) X
Exchange Seminar in the U.S5.A.
D.22 Mini-Computer for Inspection Data Evaluation X
D.23 Computer Software Acquisition X
D.24 Computer Graphics Hardware Acquisition X
D.25 Cost-Free Experts — Analysts/Programmers (2) X
D.26 Software Support for the Field Computer X
System
D.27 Leasing of Reducing Copy Machine X
D.28 Cost-Free Expert - Recover X
D.29 Cost—Free Experts - Analysts/Programmers (3) X
D.30 Expert for Designing and Documenting X
Procedures for Handling of Inspection Data
D.31 Expert for Developing Methods of Evaluation X
and Processing of Inspection Data
D.32 |Exchange of Experience with NRC Safeguards X
Inspectors
D.33 Assistance in Application of POTAS X
Developments
D.34 Special Travel by IAEA Safeguards Personnel X
to U.S.A.
D.35 Establish ICT Procedures for Use by X
Inspectors at Reprocessing facilities Under
Safeguards
D.36 Records Examination and Check Lists X
D.37 Expert for Development of Methods for X
Evaluation of Inspection Data
D.38 Expert for Developing Methods of Evaluation X
and Processing of Inspection Data
D.39 Expert - Evaluation of Safeguards X
D.40 Expert — Analyst/Programmer X
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D.41 Expert - Developing Methods for Evaluation X
and Processing of Inspection Data
D.42 Expert - Documentation and Training Officer X
D.43 Expert - Development of Safeguards Evalua- X
tion Methodologies and Procedures
D.44 Expert - Computer System Technical X
Administrator
D.45 Expert ~ Analyst/Programmer for Data
Processing Assistance in the Review of
Inspection Reports and Quality Assurance
D.46 Expert - Evaluation of Safequards.
D.47 Consultants - System Studies, Evaluation of
Safeguards Activities, Data Evaluation
D.48 Consultant - Quality Assurance of Optical
Surveillance
D.42 Expert - Analyst/Programmer
E.1 Irradiated Fuel Bundle Counters X
E.2 Modification of Irradiated Fuel Bundle X
Counter
E.3 Semi-Automatic TV Tape Scanner X
E.4 IAEA TV System Transmission Security X
E.5 Design of a Battery Powered Portable TV X
Surveillance System '
E.6 Provision of Environment Resistant TV X
Surveillance Systems
E.7 Study of Before-the Lens Tamper Detection X
for Camera and TV Surveillance Systems
E.8 Study and Possible Development of On-Line X
Interrogation of Surveillance and Sealing
Systems
E.9 Super 8 mm Surveillance Cameras X
E.10 Study of Feasibility of Slow Scan TV X

Surveillance System
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Surveillance Techniques
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E.11 Development of Electronic Fiber Optic Seal X
System

E.12 Improved Fiber Optic Seals X

E.13 Temporary Seals for Identification of X
Containers (Pressure Sensitive Tape)

E.14 Sealing System for UFg Cylinders X

E.15 Sealing System for Storage Arrays of Spent X
HWR Fuel

E.16 System for Sealing ILWR Fuel Assemblies X

E.17 Intrusion/Motion Detection for Surveillance X
/Containment

E.18 Tamper—-Resistant Tamper-Indicating X
Containers

E.19 Methods of Tamper Detection/Indication X

E.20 Status Monitoring (Alternate to Optical X
Surveillance)

E.21 Irradiated Fuel Monitor X

E.22 Solar Cell Gamma Detector X

E.23 Portal Monitors X

E.24 Reactor Power Monitor X

E.25 Development of a Reliable Advanced TV X
Survaillance System

E.26 Expert to Perform Reliability Analysis and X
Recommend Maintenance Procedures for In-—-
Field Video Surveillance System

E.27 Design of a Semi-Automatic Scanner for Super X
8 mm Movie Film

E.28 Metallic Seals X

E.29 Seals for Unirradiated LWR Fuel Assemblies X

E.30 Expert in Containment and Surveillance X

E.31 Professional Experienced in Containment and | X




#4-1 SRALUEFTRRUR P

%7 # = 7 % P # T |k ol

E.32 Mechanical Tamper-Indicating Reuseable Seal X
System

E.33 Functional Evaluation of Film Cameras X
Suitable for Surveillance

E.34 Hardware and Procedure to Prevent Before- X
the-Lens Tampering

E.35 Underwater Identification of Fuel Assembly X
Numbers

E.36 Optimum Design of Containers to Accommodate X
Seals

E.37 Production of Electronic, Fiber Optic Seal X
Systems

E.38 Development of an Improved Surface Type X

E.39 TV Surveillance for Conditions of Low Light X
Level

E.40 Portable TV Surveillance Systems X

E.41 Radiation Detectors as Yes/No Monitors for X
Safeguards

E.42 Evaluation of Ultrasonically Identified X
Seals

E.43 Identify Recording and Verification of Type X
E Seals

E.44 Improved Reliable Film Camera System X

E.45 Integrated Monitoring System for Light X
Water Reactor Spent Fuel Storage Area

E.46 Cassette-Type Video Tape Recorder Evaluatior X

E.47 Portable Super 8 mm Film Developer Kits X

E.48 | Loop Used with a Type-E or Other Seal X
Closures

E.49 Semi-Sutomatic Scanners for Super 8 mm X
Movie Film

E,50 Improved Cerenkov Measurement System X

E.51 Containment and Surveillance Equipment X

Reliability Techniques
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E.52 Expert in Containment and Surveillance X
E.53 Professional Experienced in Containment and X

Surveillance Techniques
E.54 Program for the Implementation of the Task X
E.25 Advanced TV Surveillance System
E.55 Evaluation of RECOVER Monitoring System X
E.56 Professional Experienced in Remote X
Monitoring, Data Transmission and Sur—
Evaluation of Inspection Data
E.57 Digital Read-out and Comparison System for X
Ultrasonic Seals
E.58 Use of Cerenkov Viewer in the Spent Fuel
Pond with Full Facility Illumination
E.59 Design Review of Equipment for Remote
Monitoring
E.60 Program for Implementation of the Cobra Seal
F.1 Quality Control IAEA-NWAL Through the SALE X
Program
F.2 Exchange of Experience with NRC Safeguards X
Inspectors
F.3 Statistical Analysis of Analytical Data X
F.4 Sample Plan Calculation and Application X
F.5 Detection of Irreqularities in Overall X
F.6 Expert for Development of Methods of X
Evaluation of Inspection Data
F.7 Cooperative Study with NRC at GE-Wilmington X
F.8 Review of Part F of Safeguards Technical X
Manual
F.9 Development and Application of Isotopic X
Safeguards Techniques
F.10 Senior Expert in Safeguards Implementation X
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F.11 Expert for Designing and Documenting X
Procedures for Handling of Inspection Data

F.12 Expert for Developing Methods of Evaluation X
and Processing of Inspection Data

F.13 |Application of Isotopic Safegquards X
Techniques at a Reprocessing Facility

F.1l4 Senior Expert in Safequards Implementation X

F.15 Senior Expert in Evaluation of Safeguards X

F.16 Volume III of Part F of Safequards X
Technical Manual

F.17 Senior Expert in Evaluation of Safegquards X

F.18 Technology Transfer of Developed X
Methodology for Applying the Kalman Filter

F.19 Expert for Development of Methods of X
Evaluation for Safeguards Data

F.20 Exchange of Experience with NRC Safeguards

Inspectors




B. /A Ih: The Joint Progranime on Safeguards R&D between the Federal
Republic of Germany and the TAEA JOPAG)
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A. Safequards System Designs and Safeguards Approaches

(AL Reprocessing Plant

A.2 Advanced Reactors: Sodium—Cooled Fast Breeder Prototpye
A4 Nuclear Research Centres

A.6 Safeguards Effectiveness Assessment Methodology

B. Safequards Data Collection, Treatment and Evaluation

B.2 Procedures for Monitoring the Quality of Analytical Data

B.3.2 Improved Computerized Safeguards Information System
(1S1S), Agency Headquarters Vienna

B.4 Information System for Nuclear Facilities
B.5 Senior Expert in Evaluation of Safeguards
B.7  Evaluation Methods for a Near-Real-Time Materials

Accbuntancy (NRTA) System

c. Measurement Methods and Techniques
c.2 Uranium and Plutonium Concentration Measurements in
Solutions

C.3.1 Plutonium Isotopic Determination by NDA



C.5
c.7
c.12.1
c.12.2
C.13

C.1l4

C.14.1
C.14.2
C.14.3

c.14.4

C.14.6

C.14.7

c.16

c.17
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Automated X-Ray Spectrometer System (which can also be

used for Independent Verificatilon;Amalysis)

Service Analysis and Training of TAEA Staff in Ana-

lytical Chemistry of Nuclear Fuels

Trace Technique to Validate Calibration of Accountability

Vessels of a Fuel Reprocessing Facility at WAK Site

Trace Technique to Validate Calibration of Accountability

Vessels of a MOX Fuel Fabrication Plant at ALKEM Site

Improved Analytical Methods for Accurate Analysis of

U/Th Fuel Product and Waste Streams
Field Testing of NDA Equipment

Intercomparison of NDA and DA for Plutonium Assay on

IWR Spent Fuel

Calorimetry of Small Samples, i.e. Powder, Pellets and
Pins

Auto-radiographic Techniques for Inspecting Unirradiated

LWR Fuel Assemblies

Active and Passive Assay of Zighly ZEnriched U in Un-—
irradiated Fuel Assemblies or Containers (Random Driven

Neutron Coincidence Counter)

Test of the New Portable Microprocessor Developed by

Lawrence Livermore ("The Blue Box")
Field Testing of NDA Equipment

Determination of Trace Uranium in Safeguards Samples by

Pulsed Laser Fluorometry

Field Evaluation of a Combined K-Edge Densitcometry and

K-XRF Assay System for Reprocessing Solutions Analysis
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Contatinment and Surveillance

D.

D.1 Containment/Surveillance Systems

D.2 Sealing Systems

D.3 Assurance of Identificatién and Integrity of LWR Fuel

Assemblies (Development of LWR Fuel Assembly Seals)

D.5 Development of Optical Surveillance Sysfems

D.6 Sealing Techniques for Resea;ch Reactor Fuel Elements

D.7 Demonstration and Testing of the RECOVER-System

D.8 Develeping an Improved A@hesive Surface Seal

D.9 Senior Expert for Containment/Surveillance Techniques
(i) #TLg2R2

PART 1I: Terminated Tasks

A.3

A.5

B.1

B.3.1

B.6

Safequards System Designs and Safeguards Approaches

‘Advanced Reactors: Thorium High Temperature Reactor

Prototype

Resegrch Reactors

Safequards Data Collection, Treatment and Evaluation

Verification Methods

Improved Computerized Safeguards Information System

(ISI1S), Agency Headquarters Vienna

Setting up a Material Bookkeeping for Dry Stored Fuel

Elements



c.1

c.3.2

C.4

C.6
c.8
c.9
c.10

c.11

C.14.5

c.15

D.4
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Measurement Methods and Techniques

Plutonium Waste Measurement System

Plutonium Enrichment Measurement System in Uranium~

Plutonium Fuel Mixtures

Non-Destructive Techniques for High Temperature Reactor

Fuel Cycles

Automated Mass Spectrometric Laboratory
NDA-Data Processing Expert

Expert on Isotopic Correlation Techailques (ICT)
Mass Determination of UF, in Cylinders

Fuel Assembly Internal Rod Verification

Mass Determination of UF in Cylinders

Resin Bead Technology

Containment and Surveillance

Verificdtion of Fuel in the Core of an Open Pool

Type Reactor



C. 4 Y X . United Kingdom Safeguards

R&D Support Programme
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5.4

5.5

S.6

6.1

6.2
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Calibration of refesrence and other samples as a service to the
LAEA

This will mainly consist of mass spectroscopy and/or chemical
analysis of samples supplied by tha IAEA.

Training of [AEA inspectors

Provision of an annual training coursa of about 2-weeks duration
covering an agreed syllabus using facilities at AEE, Win¥rith.

Individual training visits

Visits by individual inspectors or other IAEA personnel to gain
experience or training in the use of instruments or facilities.

Prodyction of Instruction Manuals

To provide the services of a documentation expert to prepares
jnstruction manuals for instruments as may be agreed with the
1AEA,

Suppgrt for Isotooe Mass Spcectrometer

Provision will be made for the continued maintenance of the
spectrometer and for expert visits to support its use.

Provision of cost-free Expert to the Safecuard Evaluation
Section of IAEA. ‘ ’ '

e '1: A

Tamper-sroofing

A broad investigation ints various tachniques associated with
tamper-proofing in order to develop approaches that can
generally be applied. Particular emphasis will be-given to
tamper-agroofing of pertal monitors.

Neutron interrogation

A generic programme aimed at the analysis and improvement of
performance of a number of instruments used in the safeguards
field.

Modelling of the application of near-real-time accountancy and

procass monitoring o plants

The development of the mathematical techniques and sysiems
analysjs required for the design of near-real-time accountancy
systems.



6.6

6.7

P

P.3
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P.6

P.7

P.8
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Apolication of advanced statistical techmiques ta plants

The work of projects G.5 and G.& are complementary.

tandardisation of nuclear reference materials and measurement
procadures Tor sarieguards purnosas .

This will aim to put all UK sites on to the same reference
standards linked to Euratom and wordd standards and to provide

working standards for [AEA use.

FBR#EE+ 1 7 V{FEEE
Assessment of hold-up in boxes

The aim is to determine the quantity of material held up in
machinery and in glove boxes during a manufacturing campaign.
This project is largely compliete and a report is expected
shortly.

Uncertainty in waste measurement

To determine more accurately the errors .7 the measurement of
plutonium in waste by the iater-comparison of alternative
methods. This project is largely complete and a report is
expected shortly.

Correlation of NDA methods for Hulls and insoluable matarial

irom the nead end of the AFBR reprocassinag plant,

A final renort on this work is EXPECLEd shortly.

Examination of factors affecting the use of weiagh tanks in

r2arocassing plants.

This is an expanding area of activity and work is now in
progress in weighing tanks of 400 litre capacity.

Identification and verification of fast reactor sub-assemblies

under sodium.

Work on_this project has been suspended. A limited degree of
success has been demonstrated but unique and irreproducable
1dent1f1cat10n seems beyond the scope of present techniques.

Desian and evaluation of seals and other C/S devices

The aim is to demonstratz the sys;ems for the protection of
fissile material, either in the cora of zero-power fast reactors
or in their assoc1ated fuel storage Tacilities.

Pu in highly active raffinate

A system based on the differential die-away principie will be
explored.
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K-£dge absorptiometrv in process plants

On-line analysis of Pu in solution.

Charge amplifier

The aim i{s to design a charge amplifier which can cope with the
very high count rates arising from fast breeder fuel. This has
been completed and equipment is available for test and
evaluation.

ELEBEERRREDE

Design study of package monritor for centrifuge enrichment plant

Thg aim is to develop a system which may detect the presence of
235y in packages entering or leaving a centrifuge

enrichment plant and which will also reveal the uadeclared
presenca of significant quantities of shielding material.

Desian studv of interrogation svstem for uranium content of

chemical traes

Monitoring of enrichment of uranium in enrichment plant pipework

The principal aim of the project is to demoastrate that the
enrichment of uranic deposits in centrifuge plant pipework can
be detarmined non-destructively and to show that this enrichment
may be related to that of the UF5 which the pipe has carried.

FrERRREEER R S5E

Field trial of use of comouter file interrocation oackages for
augit and savequaras purposas

This is aimed to streamline the work of international inspectors
and reduce paper work errors. :

Field trials of raoid physical iaventory-taking systems

The aim is to use electronically readable labels on stored
nuclear. materials to reducz the probability of clerical errors
and reduce radiation dose to personnel carrying out inventory
procedures.

Operational trials of plattorm monitors

The aim is to demonstrate the utiiity of piatform monitors which
indicate if samples have been moved in safTequards operatiens
such as audits and physical inventory taking.

Ultrasonic and mechanical inspection of welded and rolled

ciosures on SNM containers

This is a C/S project aimed at the production of an instirument
wiiich can veri{y the identify and continuing integrity of
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packages containing special nuclear materials. It is specially
aimed at packages used for the long-term storage of plutonium
oxide. For cans with rolled closures an alternative method of
verifying their identity is being investigated.

Study of the use of commercial electronic theft monitors for

sayequards

A feasibility study is to be carried out of the use of
comnercial electronic theft monitors based on the transponder
principle.
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5.1.
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Automation of nuclear material accounting system for WWER-440-type

reactors.

Development of an automated system for submitting to the IAEA informa-

tion on magnetic tape about Soviet exports/imports of nuclear materials.

FREAECEBERTFEOREUR

Development of a demonstration mock-up and field evaluation units of
a modular internally compatible system of portable and transportable

nuclear material non-destructive assay instruments.
Choice and development of a method for measuring uranium enrichment
in fuel elements (including the inner elements) of fresh fuel assem—

blies for WW(E)R-440 reactors.

Development of a CdTe detection unit for determining fuel burn-up in

WW(E)R-440 type reactors.

BT OB

Development of electro/chemical methods for determining U and Pu during

the reprocessing of mixed U/Pu fuel.

BERFE O

Development of an irradiated assembly counter for nuclear power sta-

tions with WW(E)R-440 reactors.

RREEEXRE O LD OFERUCEHNFEORRE

Development of safequards procedures for nuclear power stations with

fast reactors.
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5.2. Development of safeguards procedures for long-term spent fuel stores.
6. tr—=vya-axoB#

6.1. Organization, preparation and running an IAEA inspectors' school in

the USSR.

6.2. Organization together with IAEA of courses for perscnnel from State

Systems of Accounting for and Control of Nuclear Materials.

6.3. Allccation of Soviet experts to the IAEA with partial payment by the

USSR.
6.4. Organization of a scientific wvisit for staff from the JTAEA Safequards

Department (some aspects of the application of safeguards to fast

reactors and critical assemblies).

7. zofeoBh

7.1. Translation into Russian, editing and production of IAEA safequards

glossary.
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EEBLlcpicid, GaBEOSr V=Y ARABLEREO F— s NEEBEAHLAHET
FRTLIENBETHSLLELT S,
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8 In-Plant Experience with Automated Gamma-—-Ray Speciroscopy Systems for
Plutonium Isotopic Composition Measurements
Tub =9 sORMELEOFEBEATEOL DO 2 0ODESHEEN v R </ oot
YATLABERINIK., 1 Did, Savannah River Plantic HEIn~- b0 THY, 51
D, LANLOZ vk =0 st RLBHERDO TA-5 CRES N D TH D, TORITIE
MEROBEBC L - TREPKITONA2DOORABEZER L AT 4 b =9 2 FALEKNE » <
FLORA#KRBERNIN T B,

9. Determination of Plutonium Isctopic Ratios by Using Low—Energy Gamma-Ray
Spectroscopy
Tnbr = sRMERR, 200Rsta AT RO N V~EOMERAEIT S LK
Lo TRDOENB, Thid, BHEEOS V=7 LBRAGIK LD 9455 420 kevD i ¥ <§
DAY i, RISV 2= L BHBICLS 30005 6T0kev DAY <HBART b1k
MEFT S LL-TERESNL, LORITH, BEAWFRCIORD ShcRMiFER
BEOHEBET-4%2RL, TOEUESRES N

SESSION IV

I. Modeling and Simulation for Process and Safeguards System Design
FEEE Y27 20BN ER, BROTERERL, WEL, AEREF, RFhicH

THERERVZF LARFABCHOHORBEHS UL, CORNTE, THOHRHE, FuE

B AT LADOHTERNESFATEIRROEFT N v 7 e iab—vavOFEBKRRG

nTtwnb,

2. An Advanced Safeguards Approach for a Model 200MT/yr Reprocessing
Facility
COMX T, ITEKBIINRTHEZ, THEFARTFRXERCHEHERT v F =9 K&
Kiic B FaE2@EM LT, 200 MT/yr RO FQAEKR S €70 & L icdis RS E sk
NohThd, CITREFRNLUER v F VAR I IREREREFLEB~, 2hoF
HieH 3 28HB%2 LT 5,

3. Optical Interface Between Principal Deterrent Systems and Material
Accounting
COHMEDOHME, REBEMEICH T3 >oRBEELZRBECHEIEEILDOROT
HbH, (o3 H>nEERESLE, MHIR, BRBHEKE, LUOBYHEELR T, COKE
tERICE 2ERAREELPER SN, ORI TH, GARDEROBEAL SEAN LK

~163—



ALYy 27 A EBHEHAB YA T A LOBEENTEEEZ BRI LTH 5,

4. Analyzing Prompt Accountability Data to Establish Alarm Threshold

BMEDEEERANT 2 EDICEBINLADOT 02X 28 F— I DBIFFELZOD
ERERERIL, COF -5 BHEL6DOHERBCSEL, 20BNk 60T,
8 Al D 72 3 I 24 B R 4512 mass balcmce 1 » T 3,

5. Automated Accountability Measurement System

Idaho Chemical Processing Plant it B0 2@z BAIE Y X F LR 2LWTHREINT,
LDYRF ALY, FY/OFERBF-IRUBYWEOER7— %323 . -5 BBick-
THRELEETELVIGDTH S, Bit, B, FRAE VA FLLEBEEER v v
5 ERERT BA VY T - ADOHAEBTON TV LI EbEA IO,

6. Blazing the Nuclear Material Audit Trail

BECELMTSTA 7 LBYELERBTERL TV 3R TH, BB LOEEEZ 0L
SRWLTRET S P EVSHEIKERB L T %5, Rockwell Hanford Operation ® & #'g
EHI V-7 TR, COXTABRBEICEEREZBALTV S,

7. Systematic Error Identification via Kalmau Filtering

—HNEHRACERPRE LA EEELT, TOYRF2F 4 92 L5 WHET
Ehid, NRTA Y27 4 REBHURTELRDZEPPREIN S, CORX TR, NRTA &~
AT LWL F -y 2 A& FE8H L, KIK, Kalman FilterFkZ2 ALY 2 7
VT4 v LIDEFMERICOVT, BAEBEKHRETTALELTEERICLE Y 30—y
a VELXOBRH LAERBENS L,

8. Material Loss~Detection Sensitivities Using Process Grade Measuremeuts
at AGNS BNFP
Barmwell Nuclear Fuel Reprocessing Plant i B W TiFhb i 7T D EREERIC -
T, NRTAZEALEEREPRZESN, BLIORNTH, B~ EERHTTCORME
BABRAMEEOFTM L linear pulsed column model #{EH LA DHEIhA A5 LR
EELEBEOEERE OHBRERICODVLWTHEMNSh,

9. The Operator-Inspector Interface in Near—Real-Time Material Accountancy
BABKEZICHTANRTAOBEREE, BEZOFUEIFEIESNTRETHE, COHRXIT
i, WMHROA RV - FEEEDI 5 -7 2—RELTNRTARKDVWTHRZL, RETH
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IAEADEZEMIEPSENRTAOBEAMHRIN G LA~ LRt,

SESSION V¥V
1.  Technique for Material Balance Control at the Input of a Reprocessing
Plant
VI YRATREMERED I By vy I EARO SR B C L3 Iic, B
BEATERTE 2HEMOMRELZBAL TR, COH/XTHE, COGEMA®La Hague
Plant T,
) My L7EHsEHLAAEEROMEETF » v 2
(2) i\l A FE BE
B MEESFOIFBHEENE
BITONTOBHEEPNL, FROBEHETH, SR LABREIEL V=9 2B N0
BODSRE LA LIEEMLTV S,

2. An Integrated Process Informatrion System for a Commercial Reprocessing
Plant

PG OB ERE OB LM EE BT 2 REREG,

1) RELTRTVS F-syMRVWRUBERAE VX7 22 EML, HBLT 2 Lick

~TheROEEEIEEREHE S T,

2 Z{OBHELXESHELTHMEOBEBRTR, BME RIWMA L PBTEXETED

SOEMEZERICRAT S LIRSS,

LDTROBLIEHRBEEINTV B LEMML, ThoOREEMBRT 2 /- %I Karlsruhe
THRFPTLNTVE I EBREI O,

3. Applied Material Control Concepts at COGEMA
GOGEMARBWTHA SN TWABYPEEEORSK R& 0, X, TITHbhTH
AEBIEA L - 0O THLL EEEGHSI R,

4. Experience with the IAEA Safeguards Effectiveness Assessment
Methodology
1978 /05 1980 £ 3 TIAEATHBEREBOAYUTFEO DO kAR KET L
GOS0, T TR POTASFHE®O-#E L TEAKE, MOXBHMLAESR, Hom
Limicxt L TMethodology M# A S hic € L2 A L, Z ®Methodology!d, {FEEHEHh
PAEBRBEEGHTICAEYLEETH L L EBAL .
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5. Verification of Nondestruction and the Nondetection of Anomalies

At oW TR, Fr¥ryF—va YRfTbRabhoT,

6. Experience Under Combined Euratom/IAEA Safegnards

BARKFEFAOEEBHE Y 7 vBENLTEH TH 5 Ao Exxon Nuclear GmbH i, 1979 &
DIADPGHRELTVE, COBREHIELKEuratom & JAEADRBIHEAZD TV 5,
COFEXTE, Euratom X TITONLIRFBRBEOER EEEFRIZOH BRI NI

7. Input Measurement in a Reprocessing Plant by Isotopic Corrlation Technique
5HELIE HiA S La Hague BALEBE R TIL, input balanceZ2 B ELF =+ 73 57H
KRG EMABEEZEH LTS, CCTl, BRLHARBEBT, BELENET—5%DHU
<F B, MEEHEER,

(a) BHRGHKOPHET 2 - FEFEAL

(b) HDOBMEAREIFOT -4 %EH
THLEEREBEL TV S,

8. Nondestructive Measurement : Hulls Monitoring and Burnup Determination

BUAEEX OBPRAERCHER SN ERBEAEEI VL ObRAEINT L EM, TCT
i3, TS 5BBEOHRE &£ Hull Monitor i OEBEHBNMShi, BEERT TR,
BREICH TN v~Brx7 rox v ) thEFiHAlEAERH s TV S, X, Hull
Monitor icid, +¥» ¥ 72—~ FOF V<R EPHFRAEL, 777 4 75— FOBRED
HFORMEFLFHENT 2,

SESSION VI

1. Materials Control and Accounting : The Evolutionary Pressures
BEMEEBRRUHR YR 7 3, EANTESIARENTHEAAICIOEECRE L TR

T, LOMXTE, RHE, BRWOEHRUIERELRYEEERUHE L 0FES,

THEEEREZY R B2 DEROHAGHROVTRE LT 5,

2. Integrated Safeguards Protect Against Falsifications in Reprocessing
Operations
IAEA T, BAEBRORFEOERMAOCIREARAKUIREL SOBHERAT 544
BEREFEELEERLTVS, TITMBAZTROL Sk, C/S EMAZHEAGE R
BEEFEHMFEREI R,
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Material Control Concepts: USA

MBA-1 KBA-2 MBA-3 MBA-4
FUEL
RECEIVING CHOP- sX N PLUTONIUM
AND o LEACH e > STORAGE
STORAGE
MBA-5
- UNH
STORAGE
MBA-7 MBA-b
CONTROL WASTE
LAB MANAGEMENT

Reprocessing material balance areas.

3. Near—Real-Time Actinide Concentrations via Energy Dispersive XRFA for
Process Control and Material Accountability
B XHEE(XRFA) &, BABEBROT 7 F /4 FORNWAERT % 7DD near—real
~timeDREREICHATES, COXRFADOFEREEN, Idaho Chemical Processing
Plant D TREiCA ¥ 74 Y TRES QWA TFETH S, COEBTHINFBRMEL, a2 vy
A= ERN-RETETANFF e RANTF IAFLIOBFESNE, 22 TR, LLNLT%
ArE i XRFAZEN Lo,

4. Individual Rod Accountability System (IRACS)

Columlia, SC @ Westinghouse Nuclear Fuel Division TEBE4hANOU L U o £
HAEHEOERARETXLRANEEB Y 278 kbTh S, COYRFLREHMAI
FRHIN TS a3 YEa—Sitdh->THBEH, 3o0FRAEE.(1 23 tubed, B o
2ORKEEBEREH) Ao BRIATYL 3,

5. Safeguards Through Secure Automated Fabrication

Westinghouse Hanford Company Tid, MOXBBEIMIHRICER T 5L 4HHE LT,
HEMILTEZERDPTH S, COFTAOHER,

1) B8k XhEEHEAH T 5,

2} K&, B0y FEBBRTA LIV ERENIANY, WRDEEAM LT 5,
@) =ERBFKLD, EEBRBOBEREBRT 5,

4 LDBERLTF-5ONELBITKLOFIRERENER LT 5,

b) SNMIEHTAMBRBMBOBEA LRV ET I ERIDBEEHEELNURT %,
T 3,

6. Measurement Control Program for NDA Instruments
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Los Alamos O7' v b =0 o RFEOHBETIAEEE AT IMNEALBENCRRE T
2 HMT, generic MCEMENAMEER Yo s 7 aBBEBEIN TS, 4H¥I generic
MC o277 o735 abRE S, generic MCREANICHBIERELTRIOF = o
75HHETEHOTH LY, CoZWTa s Lt

1) w2559 FFxu?

20 EEF = v 2

3) Zero-Gain F x v #

(4} Peak Ratio ¥z v 7
BEENDE, COMEETRIERY,

ACCURACY
GENERIC CHECK
— MEASUREMENT
CONTROL PRECISION
CHECK
MEASUREMENT | | BACKGROUND
CONTROL CHECK
RESOLUTION
DIAGNOSTIC CHECK
— MEASUREMENT —_—
CONTROL ZERO-GAIN
CHECK
PEAK RATIO
CHECK

Generic and diagnostic MC checks.

7. Fine Tuning of a Measurement Control Program at Los Alamos National
Laboratory
DOEBEBTOREHRTR, SNMOREIFEHR I BEOCNEEET 0/ 7 4 (MCP)

DERELRTHEEEINTVS, TR, HEZEMIITHONRIEMCP 7— 5 OFEHIKE

ERTBE LoFHBE, TORRTONAMCPORBOWNENRENT,

8. Important Considerations in Evaluating Material Control and Accounting Data

USNRC offBD b Lic, NUSACTH, BMHAERRUHET— 4 OB OHDE
EwTHRT < JeachDHROREZHO, BV M CH2E 0rOHERIC O kEBER
Lice TORERITANT LD GHERANI opITiE - T,
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Typical Problem Areas

* Error models for measurements

* True value and variance of working standards

* Random variance from replicate samples

® Identification of active inventory

¢ Controlling and pooling measurement variance

» Treating the bias adjustment effect on ID variance
* Treating covariance in curnulative S/R difference

SESSION W
1. Design and Implementation of a Safeguards/Process Interface in an LEU
Fabrication Plant : The BNFL-JRC Neor -Real -Time Accountancy Project
BEMY 7 VBEMLIEZROL S>HEHIIHBETIE, near-real —timerzx 54 CER S
nAtERE, BEBEYHORET — 410 TRAV, ZhonEHRI,
(a) FHTATVIAEYATFLEAES 07 I AOHIE
(b) REF—s %2, IF¥HUBEROLIGTHATEXIEE~DEKS
oiRoh b, 2T, JRC-Ispra EBNFL L DAFHEDEESRES K.

2. Mmicompuier Network ot C—E Automates Safeguards Function

Combustion Engineering, Inc. (C-E)TH, REEEDOFHF T, VTrs4 LiKHE
TE2~%4 7002 —5ORFTETY, t—ALVREORy b7~ (LAN) 288 L
oo TZTH, ZTOLANOR#E, BAMNPRIZDVUTHERL TV S,

3. The NLO Error Propagation Expercise Data Collection System

COM@MIITE, BRMY 7 v OLRBEEML, BT BB SIBWHED T 4 7 & 1B
TET-SONE, BW, T-s0FHEL, BERUCRAECHTIBEMAE v X7 A 8ER
ENTW A,

4. Computer Safeguards System for the IAEA Inspectors at GCEP

Portmouth @ Gas Centrifuge Enrichment Plant Ti, JAEAEBREBEKESE Y vz 7
LEFILTV S, BEMBHOERES 74 27 412 (SDS), TAEADEE OMR
LULBRBEROABEEZEL L THRIATV S, COvX 72 08RETHIKRT,
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F/w CASCADE
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GCEP
DATA
DECLAR- IDAS
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1AEA

VIENNA GCEP Us/DOE LANL

Configuration

of safeguards data system (SDS)
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TECHNICAL SESSIONS

SESSION |

8:45 AM, Tuesday, November 29, 1983

PLENARY

Chairman: Milron H. Cempbell (Rockwell Hanford)

Welcome: E. Arnold Hakkila (LANL)
Milron H. Campbell (Exxor Nuclear)

Opening Remarks: Ralph E. Caudle {Direcior, DOE
Office of Safeguards & Security)

All Papers Invited

Uinderstanding National and International Safeguards:
An Evolutionary Process, W. A. Higinbotham {BNL}

Safeguards and Engineering Design, R. E. Brooksbank,
Sr. (Bechtel)

Safeguards and Operating Practices, Roy Nilson {Exxon
Nuclear)

SESSION |l

10:15 AM, Tuesday, November 29, 1983

APPLIED MEASUREMENT CONCEPTS:
INTERNATIONAL

Chairman: Rolf Berg (WAK-Karisruhe)

Marterials Control in Enrichment and Reprocessing
Plants, R. D. Marskh (BNFL), invited

Development, Implementation, and Potential Uses of
Nondestructive Measurement Systems for the Nuclear
Fuel Cycle: Activities and Experiences in Karlsruhe,
R. Berg (WAK, Karisruhe), U. Knapp, H. Wuerz (KFK,
Karlisruhe), invited

An Advanced Safeguards Philesophy for a Commercial
Reprocessing Plant, R. W. Weh (DWK, Hannover),
R. P. Rand! (BFT, Bonn), invited

Fabrication and Evaluation of an Lyj[-Edge Densitometer,
C. Konagai, S. Shirayama (Toshiba-Japan), T. Tamura
{NAIG-Japan), K. Gonda, T. Nemoto (PRNFDC-Japarn)

A Portable Load-Cell-Based System for Weighing UF,
Cvlinders, A. Fainberg (BNL), R. Mitchell (NBS)

1:30 PM, Tuesday, November 29, 1983
Spent Fuel Verification by Ultraviolet Cherenkov Emis-

sion, A. Nakaoka, M. Fukushima, M. Kuribarc. K.
Yamaoka (CRIEPI-Japan}

The Process: (International) Safeguards Interface at the
Porismouth GCEP, J. W. Tape, R. B. Strittmatter,
A. L. Baker (LANL)

Development of an Enrichment Monitor for the Ports-
mouth GCEP, R. B. Strittmatter, L. A. Stovall, J. K.
Sprinkie, Jr. (LANL)

Gas-Phase Sampling of UF, Cylinders in International
Safeguards, R. G. Cardwell, J. M. Younkin, D. W.
Swindle, Jr. (ORGDP)

Measurements of Uranium Holdup in an Operating

Gaseous Diffusion Enrichment Plant, R. H. Augustson,

R. B. Walton (LANL), W. Harbarger, J. Hicks, G. Tim-

mons, D. Shissler, R. Tayloe, S. Jones (Goodyear

| Atomic), R. Harris (DOE-Oak Ridge), L. Fieids (UCC-
ND)

1 SESSION I

5 3:30 PM. Tuesday, November 29, 1983

APPLIED MEASUREMENT
CONCEPTS: USA

Chairman: C. Edward Johnson (ENICO)

Assessment of Bulk Measurements in the Nuclear Fuel
Cycle, J. Whetstone (NBS), invited

Development of Improved Cell Buret at the Savannah
River Plant, Micheel Gelsie (du Pont, Savannah River)

An Automated Program for the Acquisition of Tank
Calibration Data, 4. M. Liebetrau (RHO}

3 Implementation of Nondestructive Assay Instrumenta-
tion in the Rocky Flais Processing Facility, F. X. Haas,
J. E. Gilmer, G. R. Goebel, J. L. Lawless, J. L. Pzgg,
D. L. Scott A. L. Tindall (Rockwell Int)

8:30 AM, Wednesday, November 30, 1983

Operation of Automated NDA Instruments for In-Line
HEU Accounting at Y-12, P. A. Russo, R. B. Strittmat-
ter, E. L. Sandford (LANL), I. W. Jeter, E. McCullough,
4 G. L. Bowers (UCC)

Implementation of New Analytical Measurement Tech-
niques Within an Operating Process Environment, E. E.
4 Filby, W. A. Emel (Exxon Nuclear Idaho), invited

Are 0.1%-Accurate Gamma-Ray Assays Possible for
35U Solutions?, J. L. Parker (LANL)

In-Plant Experience with Automated Gamma-Ray S_Qec-
troscopy Systems for Plutonium Isotopic Composition
Measurements, T. E. Sampson (LANL)

Determination of Plutonium Isotopic Ratios by Using
7 Low-Energy Gamma-Ray Spectroscopy, T. K. Li (LANL)
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Technical Sessions

SESSION ik

10:15 AM, Wednesday, November 30, 1983
POSTER

Chairman: Jokn H. Ellis (AGNS-BNFP)

Interlaboratery Comparison Program for Prototype
NDA Uranium Reference Materials, Anna M. Voeks
({DOE-NBL)

Synthetic and Process Material NDA Calibration Stan-
dards, R. D. Sherrili, J. D. McBride, L. H. Navratil
{Rockwell Int)

Measurement Control Deficiencies Inferred from SALE
and GAE Program Data, Bruce W. Moran (DOE-NBL)

Californium-252 and *UJ Nuclear Parameters of Safe-
guards Interest, Norman E. Holden, Martin S, Zucker
(BNL}

Isotope Correlations for Safegnards and Accountability
of LWR Fuel Cycles, P. J. Persiani, Kalimulleh, R. G.
Bucher, R. B. Pond (ANL})

Application of a Pulsed Sonic Liquid Level Device to
Chemical Processing Tanks, Mark L. Haupt, Charles M.
Johnson (Rockwell Int)

Direct Fissile Assay of Highly Enriched UF;, J. E. Stew-
art, H. O. Meniove (LANL)

Comparison of Predicted and Measured Pulsed-Column
Profiles and Inventories, C. A. Ostenak (LANL), A. F.
Cermak (AGNS)

Evaluation Method of Inventory in Pulse Columns for
Near-Real-Time Material Accountancy, H. Oeki, S.
Yamagami (Mitsubishi-Japan)

FAST Facility Spent Fucl Waste Assay Instrument,
G. W. Eccleston, 8. S. Johnson, H. O. Menlove, T. Van
Lyssel (LANL), D. Black, B. Carison, L. Decker, M. W.
Echo {Exxon Nuclear Idaho)

Off-Line Nondestructive Analysis at a Uranium Recov-
ery Facility, H. H. Hogue, S. E. Smith (UCC-ND}

Nondestructive Assay of Plutonium in Isotopicaily Het-
erogeneous Materials, John G. Fleissner (Monsanto-
Mound)

An End-Crop Box Counter, J. K. Sprinkie, Jr. (LANL)

SESSION IV
1:30 PM, Wednesday, November 30, 1983

APPLIED ACCOUNTABILITY CONCEPTS

Chairman: Deonald E. Six (RHQO)

Modeling and Simulation for Process and Safeguards
System Design, R. G. Gutmacher, E. A. Kern (LANL},
D. R. Duncan, M. W. Benecke (Westinghouse Hanford)}

21

21

22

23

24

25

26

28

25

29

31

31
33

35

An Advanced Safeguards Approach for a Model 200
MT/yr Reprocessing Facility, J. Lovett (IAEA-Austria),
K. Ikawa (JAERI-Japan), M. Tsutsumi (PRNFDC-
Japan)

Optimal Interface Between Principal Deterrent Systems
and Material Accounting, J. H. Opelka (ANL), P. J.
Deiermann (Univ of Missouri)

Analyzing Prompt Accountability Data to Establish
Alarm Thresholds, Robert F. Eggers, Robert R. Kinnison
(PNL)

Automated Accountability Measurement Systems, 1.
Thomas (Exxon Nuclear Idaho)

Blazing the Nuclear Materials Audit Trail, G. P. Kod-
man, F. G. Fetterolf, J. A. Glasscock (RHO}

Systematic Error Identification via Kalman Filtering,
John Howell (AEE, Winfrith)

Materials Loss-Detection Sensitivities Using Process
Grade Measurements at AGNS BNFP, H. A. Dayem,
E. A. Hakkila, A. L. Baker, D. D). Cobb (L.ANL)

The Operator-Inspector Interface in Near-Real-Time
Materials Accountancy, Jarites E. Loveft (IAEA-Austria)

SESSION V
9:00 AM, Thursday, December 1, 1983

MATERIAL CONTROL CONCEPTS:
INTERNATIONAL

Chairman: Jacques Regnier (COGEMA-France}

Techniques for Material Balance Control at the Input of
a Reprocessing Plant, J. Bouchard (CEA-France), P.
Patigny (COGEMA-France), invited

An Integrated Process Information System for a Com-
mercial Reprocessing Plant, J. Lausch (WAK, Kﬂ(lsmhe),
R. Weh (DWK, Hannover), invited

Applied Material Control Concepts at COGEMA, J.
Regnier (COGEMA-France), invited

Experience with the IAEA Safeguards Effectiveness As-
sessment Methodology, Jonathan B. Senborn (BNL),
invited

Verification of Nondiversion and the Nondetection of
Anomalies, K. Taylor (IAEA-Austria)

Experience Under Combined Euratomn/IAEA Safeguards,
K. H. Rodat {Exxon Nuclear-Germany), R. Nilson (Ex-
xon Nuclear)

Input Measurement in a Reprocessing Plant by Isotopic
Correlation Techniques, M. Aries {(COGEMA-France),
A. Giacometti, G. Frejaville (CEN-France)

v Nondestructive Measurements: Hulls Monitoring and
Burmnup Determination, . Frefaville, D. Hebert, J. Pinel,

M. Darrouzet (CEN-France)
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Vi Technical Sessions

SESSION VI

1:30 PM, Thursday, December 1, 1983

MATERIAL CONTROL CONCEPTS: USA

Chairman: Jokn C. Limpert (Westinghouse)

Materials Control and Accounting: The Evolutionary
Pressures, J. P. Shipley (LANL), invited

Integrated Safeguards Protect Against Falsifications in
Repracessing Operations, Richard F. Duda (Westing-
house), invited

Near-Real-Time Actinide Concentrations viz Energy
Dispersive XRFA for Process Control and Material Ac-
countability, David C. Camp, Wayne D. Ruhter
(LLNL), C. E. Johnson, T. C. Piper {Exxon Nuclear
Idaho)

Individual Rod Accountability System (IRACS), M. A.
Parker, H. Ahmed (Westinghouse NFD-SC), invited

Safeguards Through Secure Automated Fabrication, R.
L. Carlson, A. W. DeMerschman (Westinghouse Han-
ford), invited

Measurement Countrol Program for NDA Instruments,
S.-T. Hsue, T. Marks (LANL)

Fine Tuning of a Measurement Control Program at Los
Alamos National Laboratory, Aaron S. Goidman,
Robert 5. Marshall (LANL)

Important Considerations in Evaluating Material Control
and Accounting Data, R. F. Lumb (NUSAC), F. H.
Tingey (Univ of Idaho)

52

52

53

54

34

56

56

58

SESSION Vil

8:45 AM, Friday, December 2, 1983
INFORMATION SYSTEMS

Chairman: James P. Shipley (LANL)

Design and Implementation of a Safeguards/Process In-
terface in an LEU Fabrication Plant: The BNFL-JRC
Near-Real-Time Accountancy Project, F. Argentesi (JRC
Ispra-Ttaly), T. Casilli (C. Rovsing Int.-UK}, invited

Minicomputer Network at C-E Automates Safeguards
Function, Harvey T. Cohen (C-E)

The NLO Error Propagation Exercise Data Collection
System, Alan M. Bieber, Jr., Bernard Keisch (BNL)

Computer Safeguards System for the IAEA Inspectors at
GCEP, Alice L. Baker (LANL), William C. Fienning,
Pamela W. Harris (SNL)

SESSION viI

10:30 AM, Friday, December 2, 1983
EXPERTS SUMMARY

Chairman: Carleton D. Bingham (DOE-NBL)
All Speakers Invited

Speakers: J. P. Shipley (LANL)
R. Berg (WAK, Karlsruhe)
J. C. Limpert (Westinghouse)
W._ B. Brown {NRC-SGFF)
H. Wakabayashi (Univ of Tokyo)
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