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PREFACE 

As the US Department of Energy (DOE) and DOE contractors 
have become increasingly invol ved with other nations in 
nuclear fuel cycle and waste management cooperative activi­
ties. a need has developed for a ready source of information 
concerning foreign fuel cycl e programs. facil ities. and 
personnel. Thi s Fact Book was compil ed to meet that need. 

The information contained herein has been obtained from many 
unclassified sources: nuclear trade journals and news­
letters; reports of foreign visits and visitor~.; CEC. IAEA. 
and OECO/NEA activities reports; proceedings of conferences 
and workshops; etc. 

The information in the Fact Book is subject to frequent 
change. If you have suggestions which woul d improve the 
usefulness of the book or if you can provide more current 
information. please let us know so that these changes can be 
incl uded in periodic updates. 

International Program Support Office 
Nuclear Fuel Cycle and Waste Management Program Office 
Pacific Northwest Laboratory 
P. O. Box 999 
Richland. WA 99352 

Telephone/FTS : 
Telex: 

(509) 375-2697 or 375-2038 
15-2874 
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AND 
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INTROOOCTION 

The Internatlonal Fuel Cycle Fact Book has been complled ln 
an effort to provlde II an overvlew of worldwlde nuclear 
power and fuel cycle programs and 2l current data concernlng 
fuel cycl e and waste management facllltles. R&D programs and 
key personnel. Addltlonal lnformatlon on each country's 
program ls avallable ln the Internatlonal Source Book: 
~~l Cycle Research and DeyeloPment. PNL-2478. Rev. 
2. 

The Fact Book ls organlzed as fol lows: 

• overvlew sectlon--summary tables whlch lndlcate 
natlonal lnvol vement ln nuclear reactor. fuel 
cycle, and waste management development 
actlvltles. 

• Natlonal summarles--a sectlon for each country 
whlch summarlzes nuclear pollcy. descrlbes organl­
zatlonal relatlonshlps and provldes addresses. 
names of key personnel. and facllltles lnforma­
tlon. 

• Internatlonal agencles--a sectlon for each of the 
lnternatlonal agencles whlch has slgnlflcant fuel 
cycl e 1 nvol vement. 

• Energy supp 1 y and demand--summary tab 1 es, 
lncludlng nuclear power projectlons. 

• Fuel cycle--summary tables. 
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.ABlE 1. Reactor Mix 

Reactors Online. Ordered. or Advanced 
UOggr ~gn~tru~tjQD (12-31-a5) Reactor 

CountLY UL.q l:OOl ~ Othgr Deye10pment 

Argenti na 
Belgium 7 
Braz 11 3 
Bulgaria 6 
Canada 22 
China (PR) 3 FBR. HTR 
Czechoslovakia 10 
Egypt 2 
Finland 4 
France 56 7 2 FBR FBR 
Germany (FRG) 21 1 FBR. 1 HTR FBR. HTR 
Germany (GDR) 7 
Hungary 4 
India 2 6 FBR 
Italy 4 1 HWR. HTR 
Japan 41 1 FBR FBR. ~R 
Korea (South) 8 1 
Mexico 2 
Netherlands 2 
Pakistan 
Philippines 1 
Poland 6 
Rumania 4 2 
South Africa 2 
Spain 7 
Sweden 12 
Switzerland 6 
Ta iwan 6 
UK 40 FBR FBR 
USA 123 HTR. 1 LGR. HTR. FBR 
USSR 60 FBR, 23 LGR 
'(ugo~l av i a 1 
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TABLE 2. Fuel Production Program(a) 

Fuel 
Mlnlng(b) Conver- Enrl ch- EAbclcAtlgD 

~QUDtC~ & Mlll!ng ~ ~ ..wL MQX 

Argentina X X X X R&D 
Australia X R&D 
Belgium X (c) X X 
Braz 11 X X X X 
Canada X X X 
France X X X X X 
Germany (FRG) X X X X X 
India X X X X 
Italy X X (c) X X 
Japan X X X X X 
Korea (South) R&D R&D R&D 
Mexico X X X 
Netherl ands X 
South At rica X X X 
Spain X X 
Sweden (c) X 
UK X X X X 
USA X X X X X 
USSR X X X X X 
Yugosl avla X 

(al Legend: X - Industrial plant In operation or on order 
R&D - R&D stages only 

(bl Commercial mining and milling operations are also con­
ducted In the following countries: Central African 
Republic. Gabon. German Democratic Republic. Namibia. 
Niger. Philippines and Portugal. 

(c) Partnership In Eurodlf enrichment plant In France. 
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TABLE 3. Spent Fuel Management and Waste Treatment 
Programs 

Spent Waste 
Fuel Fuel Repro- ~dltjQDiDg_ 

QQUntc:.: QC:': StQCilgll ~!l~~jng J:iI..lj .tI2n=J::t.lJi 

Argentina R&D R&D R&D 
Austral ia R&D 
Belgium X X X 
Braz 11 R&D R&D R&D 
Canada R&D R&D R&D X 
Finland R&D X 
France X X X X 
Germany (FRG) X X X X 
India X X X 
Italy X X X 
Japan X X X X 
Mexico X 
Netherl ands X 
Spain 
Sweden X X 
Sw itzerl and X 
UK X X X X 
USA X X X X 
USSR X X R&D X 

Legend: X - commercial facil ity planned or operating 
R&D - R&D stages only 
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TABlE 4. Spent Fuel and Waste Disposal R&D Programs 

Spent 
Fuel HLW LLWIILW 

~gLln:tr::l ~ ~ ~ 

Argent Ina X X 
Belgium X X 
Braz 11 X 
Canada X X X 
Finland X X X 
France X X 
Germany (FRG) X X X 
Germany (DGR) X 
India X X 
Italy X X 
Japan X X 
Maxi co X 
Netherlands X X 
South Atri ca X X X 
Spain X X X 
Sweden X X X 
Switzerland X X X 
UK X X 
USA X X 
USSR X X 
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NATIONAL SUMMARIES 



ARGENTINA 



A,1GENTINA 

MAJOR PUBlIC HOlIDAYS (1986) 

Jan 1 
Jan. 6 
Feb. 9-11 
~'arch 27 
March 26 
May 1 
May 25 
May 29 
June 20 

New Year 
Epiphany 
Carnival 
Holy Thursday 
Good Friday 
Labor Day 
Revolution Annlv. 
Corpus Chrl st I 
Flag Day 

July 9 
Aug. 15 
Aug. 17 
Oct. 12 
Nov. 1 
Nov. 6 
Dec. 6 
Dec. 25 

TIlE 

Standard TIme Washington D.C.: 

PASSPORT IVISA 

Independe,'ce Day 
Assumption 
General San Martin 
Col umbus Day 
All SaInts 
Bank HolIday 
Immac. ConceptIon 
Chrl stmas 

+ 2 hours 

A passport Is needed to depart and re-enter the United 
States; In addition. a visa Is currently required for a 
visit to Argentina. Most travel agencIes Can provide up-to­
date InformatIon concernIng requirements. 

ClllRENCY EXQINGE RATE 

1 US$ = 80.5 Peso 
per Wall Street Journal. 01/03/86. As rates fluctuate daily. 
It 1s recommended to obtain current rates from local banks 
or newspapers prIor to departur~ 

DIRECT DIAL I ... 

IndIvIdual numbers for d1rect dlal1ng to ArgentIna are com­
plete as 11sted; d1al International access code: 011 
+ 54 + local nulllber. 

us EMB\SSj' :...flI.IENQS AIRES 

Amer1can Embassy 
4300 Colomb1a. 1425 
Buenos A1res 
ArgentIna 

Sc1ence Attache 

Tel: 54-1-774-7611 
Telex: 

W1l1lam S. Tflney 



ENERGY 

Population 

Energy Demand 

Electric Power Plant Capacity 

Electric Power Production 

NUClEAR POWER 

1984 

1979 

1980 

1982 

ARGENTINA 

30 million 

40 Mtoe 

lZ GWe 

27.1 TWh--
50~ ollicoa 1 
4~ hydrolgeoth 
lOS nuclear 

Pol fey: High priority on sel f-sufflclent CANDU-based 
nuclear power industry; government ownership and operation 
of all nucl ear power p1 ants; develop nuc1 ear p1 ant and 
se rv I ces export ca pa bill ty. 

Nuclear Power Plant Capacity 

Reactor Mix 

INDUSTRIAl FUEL CYCLE 

1986 
1990 
2000 

1986 

0.9 GWe 
0.9 GWe 
1.6 GWe 

HWR: 2 (1974-83) 
1 (1988) 

Pol fcy: Develop gaseous dl ffuslon capability for U enrich­
ment (Pllcanlyeu). DZO production and all phases of the 
CANDU-type PHWR fuel cycle; may export Pu to breeder 
nations. 

Waste Manag8D8nt Strategy: Reprocess spent fuel; vitrify 
HlW In pot process; dispose of HlW glass canisters in 
granite host-rock repository. 

Cumulative Spent Fuel 
Arisings (HWR) 

1980 
1985 
1990 
ZOOO 

Da.onstration/Productfon Actfvftfes 

416 tU 
940 tU 

1.900 tU 
5.800 tU 

• DZO production: 1984--200 tla DZO enrichment 
p1 ant. supplied by a Swiss fl rm; develop domestic 
technology. 

AR-l 



ARGENTINA 

• Uranfum mfnfng and milling (t/al: 
1981--260; 1985--680. 

Uranfum enrfchment: 500 kg/a of 20~ enrfched 
lJ--1985. 

• Conversfon of yellowcake to U02; 
U02 fuel fabrfcatfon. 

OIIiANIZATION 

• CNEA (Comfsion Nacfonal de Energfa Atomfcal-­
National Atomfc Energy Commfssfon. owns and 
operates all facflltfes. 

CNEA (National Atgwlc Energy CgwIlsslonl 

Comlsft>n Naclonal de Energ'la 
Avenlda del Lfbertador 8250 
1429 Buenos Aires 
Argentfna 

Presfdent 

Atomlca (CNEAI 

Tel: 54-1-70-7711 
Telex: 121 388 

Alberto Constantfnf 

EZElZA AgIC CENTRE 

Location: 40 mlles northwest of Buenos Afres. near airport. 

Facilities 

• Conversfon of yellowcake to U02 (150 tUfa). 

• Fuel productfon: the first of three pI anned 
fabrication lines started up fn 1982; capacity. 1-
1/2 PHWR assembly per day; MOX fuel R&D. 

• Fuel reprocessfng: Ezefza pflot plant. planned 
capacity of 20 kgU/day feed. 10-15 kgPu/a product; 
cold runs--1987. Potential--expansion of pflot 
plant to commercial facility with 160 kg/d 
capacity (199Os). 

AR-2 
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AUSTRALIA 

MAJOR PUBLIC HOLIDAYS (1986) 

January 1 
January 26 
March 28 
March 30-31 
Aprll 25 
December 25-26 

TIME 

New Year 
Austral 1 a Day 
Good Frlday 
Easter 
ANZAC Day 
Chrlstmas 

Standard Tlme Washlngton D.C.: (New S. Wales) + 15 hours 

Standard Tlme perlod: 03/02 - 10/25/86 

P!\SSPORT/ Y I SA 

A passport ls needed to depart and re-enter the Unlted 
States. In addltlon. a vlsa ls currently requlred for a 
vlslt to Australla. Most travel agencles can provlde 
up-to-date 1 nformatlon concernlng requ 1 rements. 

CURRENCY EXCHAr«;E RATE 

US$ = 1.4648 Australlan Dollar 
per Wall Street JourMl. 01/03/86. As rates fluctuate 
dally. lt ls recommended to obtaln current rates from local 
banks or newspapers prlor to departure. 

DIRECT DIAlING 

Indlv ldual numbers for dlrect dlallng to Australla are 
complete as 11sted; dlal lnternatlonal access code: 011 
+ 61 + 1 oc;a 1 nullber. 

us EMBASSY - CANBERRA 

Amerlcan Embassy 
Moonan Place. Yarralumla 
Canberra 
Australlan Capltal Terrltory 2600 

Tel: 
Telex: 

61-62-73-3711 



Australia 

ENERGY 

Population 1984 15.5 mill ion 

Energy Resources: production exceeds consumption by about 
20%. but Austral ia imports 38% of its oi 1. 

Electric Power Production 1983 

NlnEAR POWER 

106.3 TWh--
73% coal 
13% hydro/geoth 

9% gas 
5% oil 

Policy: No nuclear power installed; none planned. Large 
uranium reserves; uranium currently produced for export. 
Government sponsors nuclear R&D. 

~IZATION 

• Ministry of State for Resources and Energy. 

• AAEC--Austral ian Atomic Energy Commission 
(expected to be repl aced during 1986 by ANSTD-­
Austral ian Nuclear Science and Technology Organi­
zation). 

* Lucas Heights Research Laboratory. 

INTERNATIONAl RELATIONSHIPS 

Member State of IAEA and OECD/NEA. Cooperati ve agreements 
with Jap~n. Italy and the UK for development of the SYNROC 
process. Bil ateral safeguards agreements (control use of 
Austral ian-derived Uranium) with Japan. Republ ic of Korea. 
Phil ippines. USA. Canada. United Kingdom. France. Switzer-
1 and. Sweden. Finl and. and Euratom (EC). 

Expected to be replaced by ANSTO (Australian Nuclear 
Science and Technology Organization). consisting of 7-member 
Executive and up to 11-member advisory council. with the 
principal function of R&D in nuclear science and technology. 

Chairman Prof. Max H. Brennan 

AS-1 



Australia 

MEC (contd) 

Australian Atomic Energy Commission 
Lucas Heights Research Laboratory 
New Illawarra Road. Lucas Heights 
Private Mail Bag 
Sutherl and N. S. W. 2232 
Australia 

Director. Research 
Deputy Director. Research 
Deputy Director. Operations 
Materials 
Environmental Science 
Nuclear Technology 

Tel: 
Telex: 

61-2-543-3111 
24562 

Dr. D. G. Walker 
Dr. P. M. Kelly 
Dr. R. Smith 
Dr. K. U. Snowden 
Dr. D. R. Davy 
D. R. Ebeling 

Fuel Cycle R&D: HLW immobilization (SYNROC process develop­
ment and waste form properties). mill tailings treatment 
(actinide transport. surface hydrology. and radionuclide 
release). 

Facilities 

• Nonradioactive SYNROC Fabrication Plant 
Mission: Engineering-scale tests of SYNROC process. 
Design Basis: 10 kg/hr SYNROC (40 em); all opera­
tions compatible with remote handling; highly 
instrumented and partl y automated. 
Milestone: Commissioning. 1986. 

• SYNROC Glove Box Line 
Mfsslon: Produce SYNROC containing actinides/99Tc, 
Process Scale: Hundreds of grams. 
History: Startup. 1984. 

Hot-ce 11 Process 1 ng Line for SYNROC 
History: Startup. 1984. 

AUSTRALIAN NATIONAL UNIVERSIIY 

Australian National University 
P.O. Box 4 
Canberra 2600 
Australi a 

Director. Research School of 
Earth Sciences 

Prof. A. E. Ringwood 

Waste Management R&D: HLW immobil ization (SYNROC process). 
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GrIffith Unlversiti 
Nathan, Queensland 
Australia 4111 

Chancellor 

Tel: 
Telex: 

lIustralla 

61-7-275-7111 
AA40362 

Sir Theodore Bray 

Fuel Cycle/Waste Management Activities: Contract R&D. 
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AUSTRIA 



January 1 
January 6 
March 28 
March 30-31 
May 
May 8 
May 18-19 

AUSTRIA 

MAJ OR PlJll Ie HOlIDAYS (1986) 

Ne. Year 
Epiphany 
Good Friday 
Easter 
Labor Day 
Ascension 
Pentecost 

TIME 

June 1 
August 15 
October 26 
November 1 
December 8 
Dec. 25-26 

Standard Time Washington D.C.: 

Corpus Christi 
Assumption 
National Day 
All Saints 
1m. Concept i on 
Chri stmas 

+ 6 hours 

Daylight Saving Time period: 03/30 - 09/27/86 

PASSPORT/VISA 

A passport is needed to depart and re-enter the United 
States. A visa is currently not required for a visit to 
Austria; however. it is recommended to consult a travel 
agency for up-to-date information concerning requirements. 

COOREICY EXCHAIGE RATE 

1 USS ; 17.14 Schilling 
par Wall Street Journal. 01103186. As rates fluctuate 
daily. it is recommended to obtain current rates from local 
banks or ne.spapers prior to departure. 

DIRECT DIAlING 

Individual numbers for direct dial ing to Austria are com­
plete as 1 isted; dfal international access code: 011 
+ 43 + 1 oca 1 nullber. 

US EIIlASSy - VIENNA 

American Embassy 
Bolt.manngasse 16. District IX 
A-I091 Vienna 
Austria 

Tel: 43-222-231-5511 
Telex: 



AUSTRIA 

ENERGY 

Population 1983 7.6 mill Ion 

Energy Demand 1979 27 Mtoe 
( 50-60$ 
imported) 

011 Demand 1980 12.7 Mtoe 
(88.1 Imported) 

Electric Power Pl ant Capac lty 1983 13 GWe 

Electric Power Product I on 1983 42.6 TWh--
721 hydro/geoth. 
10$ coal 
10% gas 

8% 011 

NtnEAR POWER 

Polley: Government sponsors R&D on reactor safety. waste 
treatment and waste Isolation. 0.7 GWe nuclear plant at 
Zwentendorf completed but not approved for operation. 

UIlUSTRIAL FUEL CYCLE 

Pol fey: Inltl al--depend on foreign suppliers. Currentl y 
negotiating with China on long-term storage and disposal of 
spent fuel. 

ORGANIZATION 

* OEFZS--Austrlan Research Center Selbersdorf -
responsible for waste treatment and disposal R&D. 
Headquartered In Vienna with a laboratory at 
Selbersdorf. 

GEIlLIlGICAL SIRYEY 

Geological Survey of Austria 
Rasumofskygasse 23 
A-1031 Wlen 
Austria 

AU-1 



AUSTRIA 

QEEZS (austrIan Research Center $elbersdorf) 

Oesterreichlsches Forschungszentrum 
Seibersdorf GmbH 

Lenaugasse 10 
A-1082 Vienna 
Austria 

A-2444 Seibersdorf 
Austria 

Waste Management 

Incineration Material 
Test. Cementation 

8ituminlzation 

Tel: 
Telex: 

Tel: 
Telex: 

43-222-42-7511 
7-5400 

43-2254-80-0 
14-353 

Dr. Peter Krejsa 
43-2254-80-2541 

Dr. Peter Patek 
43-2254-80-2568 

Dr. Karl Knotik 
43-2254-80-2405 

Owners: Government. industry. and utilities. 

Waste Manageeent R&D: HLW Immobl1 izatlon. LLW and ILW 
treatment. waste isolation in granite formations (geology. 
hydrology. heat transfer. corrosion. barrier material s. and 
risk analysis). 
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BELGIUM 



January 1 
March 30-31 
May 1 
May 8 
May 18-19 

BELGIlJ4 

MAJOR PLIlLIC HOLIDAYS (1986) 

New Year 
Easter 
labor Day 
Ascension 
Pentecost 

TIlE 

J u1 Y 21 
August 15 
November 1 
November 11 
December 25 

Standard Tfme Washington D.C.: 

National Day 
Assumption 
All Saints 
Armistice Day 
Christmas 

+ 6 hours 

Daylight Saving Time period: 03/30 - 09/27/86 

PASSPORT/VISA 

A passport Is needed to depart and re-enter the United 
States. A visa Is currently not required for a visit to 
Belgium. however. it Is recommended to consul t a travel 
agency for up-to-date Information concerning requirements. 

CURRENCY EXCHANGE RII~ 

1 USS : 49.82 Franc 
per Wa 1 1 Street J ourna l. 01/03/86. As rates f1 uctuate 
da 11 y. It I s recommended to obtai n current rates from 1 oca 1 
banks or newspapers prior to departure. 

DIRECT DIAL It«; 

Individual numbers for direct dialing to Belgium are com­
plete as listed; dial International access code: all 
+ 32 + local nullber. 

US EMBASSY - BRUSSELS 

American Embassy 
40 Boulevard du Regent. B3 
6-1000 Brussel s 
Belgium 

USDOE Representative. 
Energy and Resources Off1ce 

Tel: 32-2-513-3830 
Telex: 84-621336 

Dana M. Marshall 



BELGIUM 

ENEROY 

Population 1983 9.9 mlllion 

Energy Demand 1982 41.6 Mtoe 
(84:1 imported) 

011 Demand 1982 19.8 Mtoe 
( 100:1 
imported) 

Electric Power Plant Capacity 1983 15.0 GWe 

Electric Power Production 1983 52.7 TWh--
461 nuclear 
32:& coal 
13:1: 011 

7:1 gas 
2:1 hydro/geoth. 

1985 >601 nuclear 

NUCLEAR POWER 

Pol icy: Compl ete the LWRs currently under construction; 
eval uate addition of an eighth (1300 MWe) unit. Produce 
base load electricity by nuclear and coal power plants. 

Nuclear Power Plant Capacity 

Reactor Mix 

III>USTRIAl FUEL CYCLE 

1986 
1995 
2000 

1985 

5.4 GWe 
5.4 GWe 
6.7 GWe 

PWR: 7 (1975-85) 

Policy: Well-rounded capab1lity--uranium enrichment (share 
in Eurodif); MOX and U02 fuel fabrication; purchase of 
foreign reprocessing services; decision on resuming opera­
tion of former Eurochanic pl ant pending. 

Waste Manag_nt Strategy (responsibility of ONDRAF): 
Vitrify HLW and store [(50 years) investigation of HLW 
disposal in cl ay formation underway]; treat and immob1lize 
other wastes; sea-dumping of LLW hal ted (pending LDC 
approvall; shallow-ground disposal under investigation. 

Cumulative Spent Fuel 
Arisings (LWR) 

BE-1 

1980 
1985 
1990 
2000 

196 tU 
560 tU 

1,290 tU 
3,000 tU 



BELGIlJ4 

Major Milestone 

• I ndu str i a 1 repos ltory CILW. rnU) Late 1990s 

IMTERNATIONAl RELATIONSHIPS 

~S: DOE/SCI< u.brella Agreaaent for Waste Managa.ent 
Exchang" 
Term: 1-19-81 to 1-18-89. 
Scope: Terminal storage In geologic formations; 

technology of retrlevabl e storage; waste 
processing technology; env i ronmenta 1 effects. 

Emphas is: {;ene ra 1 I nf ormation exch ange. 

Member of EC. IAEA. OECD/NEA. Partnership In Eurodlf 
uranium enrichment pl ant (France) and In SNR-300 LMFBR 
danonstratlon proJect (FRG). Belgian URL at Mol Is co­
sponsored by CEC. 

()A;AN IZA TION 

MINISTRY OF ECONOMIC AFFAIRS 
1 
1 

PRIVATE INTERESTS 
1 
1 

1-- CEN/SCI< --501-> BELGONUClEAIRE 
1 

<--501--1 
1 
1 
1 
1 
1 

1 
1-- OHDRAF/NIRAS 
1 
1 
1-501-> SYNATllM < 

1 
1 
1-- BELGOPROCESS 

501-1 

BELGONLCLEAIRE 

Belgonuclealre S.A. 
Rue du Champ de Mars 25 
1;-1050 Brussels 
Belgium 

General Manager 

Tel: 32-2-513-9700 
Telex: 22187 nucbru b. 

J. Van 01 evoet 

Mission: Provide engineering services for nuclear power 
pl ants. nuclear fuel eycl e facilities. and waste treatment 
pl ants; fabricate MOX fuels. 
Sponsor: CEN/SCK (50%). utilities/holding companies (50%). 

BE-2 



BElGIlJ4 

BElGONUClEAlRE (contd) 

Facflltles 

• MOX Plant (at Dessel. near Mol) 
Mission: Produce MDX fuels for FBRs and lWRs. 
Design Capacity: 38 t/a lWR fuel. 7 t/a FBR fuel. 
History: Startup. 1973. 

BElGll'ROCESS 

Bel goprocess 
6-2400 Mol 
Belgium 

Tel: 
Telex: 

32-14-312-861 
31-924 

[Brussel s National Airport (Zaventem); then by rental car. 
(1-112 hours). or train to Mol.] 

Managing Director 
Industrial Development Lab. 
Plant Operations 

H. Meyers 
J. Van Geel 
J. Cl aes 

Activities: Maintenance of ex-Eurochemlc facllities; 
medlum-level waste condltloning; technlcal support 
to FRG PAMELA P 11 ot P I ant (Mo 1). 

Facilities 

• Eurowetca.b (hot pilot plant-acid digestlon) 
Mlsslon: Wet combustlon of combustlbl e TRU wastes 
and Pu recovery. 
Design Basis: Acld dlgestlon wlth H2S04-HN03. 
History: Startup. 1980. 

• Eurobftu. (bitumlnlzatlon plant) 
Mission: Immobillze ILW. 
Design Bas I s: Batch chemlca I pretreatment; screw 
extruder-evaporator (contlnuous); capaclty. 650 
m3/a ILW. 
History: Startup. 1978; on-stream tlme. 87% 
through June 1983. PI ant now operated batchwise. 

• Fuel Reprocessing Plant 
Original Mission: Reprocess low- and hlgh­
enrlched metal and oxlde fuels from test reactors 
for Eurochemic partners. 
Original Design 8a~ls: Chemlcal decladdlng; PUREX 
flowsheet; contact malntenance. Capaclty. 350 
kgU/day for natural and low-enrlched uranlum 
fuel s. 250 kgU/day for 1.6-5~ 23SU fuel s. 5-10 
kgU-Al/day for HEU fuel s. 

BE-3 



BELGIlJ4 

BELGOPROCESS (contd) 

Ope~atlng HIstory: Operated from 1966-1974. 
treating 180 tU in low-enriched fuel s. incl uding 
100 tU In LWR/oxide~ to yield 67 m3 HLW; 30 t 
high-enrichea fuels. to yield 806 m3 HLW. The 
pl a~t has De en decontaminated and is now under 
Belqium ownership. Renovation and recommissioning 
is currently under study by SYNATOM. Contacts 
with potentIal foreIgn partners beIng pursued. 
RenovatIon DesIgn BasIs: 1 MTHM/day (up to a 
nomi nal 150 MTHM/a); chop-l each head-end for LWR 
fuel s. 

~ AUJHA Ac!d ulgestlon Pl ant (FRG faci 1 tty. see KfK. 
GE-l0). 

if PAMELA !-!.;, Var1flcatlon Pilot Plant (FRG 
fac 11 ity. see DWK. GE-8). 

CENlSCK (Nuclear Energy Researcb Center) 

Centre d'Etude de l'Energie ~ucleairel 
Studiecentrum yoor Kernenergie 
Laboratory of the CEN/SCK 
Boeretang 200 
B-2400 Mol Tel: 
Belgium Telex: 

32-14-31-1801 
31-922 Atanol 

General Manager S. Amel inckx 
Fuel Cycle P. Dej onghe 
Chemistry L. H. Baetsl e 
Waste N. L. C. Van de Voorde 
Geological Disposal A. A. Bonne 

Sponsor: Government--Ministry of Economic Affairs. 

Waste Manageaoent R&D: FBR fue 1 reprocessi ng (head-end and 
offgas treatment). incineration of TRU wastes. immobil iza­
tion of cladding hulls. LLW treatment, geologic waste 
i sol ation in cl ay formatIons. 

Facilities 

.. HERMES Pilot Pl ant (]jead-.E;na Besea rch f ac i 1 i ty on 
Mockup Engineering ~cale) 
MIssion: Develop head-end treatment technology 
for LWR fuel s. 
DesIgn BasIs: Chop-leach; s11 ver zeal ite and 
cryogeni c treatment of offgas. 
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BElGIlJ4 

GEN/ SCI< (contd) 

Process eo.ponents: Double-pin chopper. 
critically safe dissolver. centr1fugal filtration 
for solution clarification. fuel residue dissol­
ver. "super dissol ver" for cleanup of hull s. off­
gas scrubbers. treatment of hulls by high-pressure 
compaction. encapsul ation of compacted hull s. 
Throughput: 10 kg i rradi ated fuel (20-30:; Pu02 in 
U02) per batch. 
Hlstory: Hot operati on. dependi ng on authoriza­
tion and budget allocation. 

* flK Slagging Inclnerator (radioactive) 
Mlssion: Vol ume reduction of combustibl e. and of 
se 1 ected noncombu st i b 1 e. 1 ow- act i v ity TRU wastes. 
Design Basis: High-temperature combustion (1200-
1500OC)1 capacity. 50-100 kg/hr; product. unsolu­
bl e granul ar sl ago 
History: First tests with Pu-bearing wastes (tens 
of grams Pu in several tons of waste). 1983. 

* GEN/SCI< Bltu.lnlzatlon Plant 
Mission: IlM10bllize Belgian LLW. 
Design Basis: Stirred evaporator. batch process; 
capacity. 60-80 l/hr liquid LLW or 15-20 l/hr 
dried sludge. 
History: Startup. 1964. 

* Underground Research laboratory 
Mission: In-situ investigation in a deep clay 
formation to develop technology for disposal of 
ILW. TRU waste. and HLW. 
Description: Access shaft to -230 m level. 2.65 m 
useful dia; laboratory gallery. 3.5 m useful dia 
by 30 m 1 ength; cast i ron liner. 
Test Progr .. : Geomechanical behavior of cl ay 
around underground structures. water-flow measure­
ments. in-situ heater tests. cl ay stability 
studi es. liner stresses. borehol e atmospheres. 
corrosion; test emplacement of HLW and TRU 
inc i nerator resi dues. 
History: laboratory operational. late 1984. 

FBEC {French-Balglan fuel fabrlcation COIpany! 

Societe Franco-Belge de Fabrication de Combustibles 
FBFC (Plant! 
Europalaan 12 
B-2480 Dessel 
Belgium 

Plant Manager 
BE-5 

Tel: 
Telex: 

32-14-31-5851 
32357 Sofaco B 

M. Huberl ant 



BElGIIJ4 

FBFC (contd) 

FunctIon: 
400 t/a). 

Fabrication of fuel assemblies for LWR (capacIty: 
50~ French/5~ Belgian. 

FBEC Tour Manhattan-La Defense (Ad8lnlstratlve) 
6 Place de l'Irls 
F-92400 Courbevole. France 

MINISTRY Of ECONOMIC AffAIRS 

Ministry of EconomiC AffaIrs 
AdminIstratIon of Energy 
Rue de Mot. 30 
8-1040 Brussa 1 s 
8elgl um 

Tel: 
Telex: 

32-2-233-6636 
23509 ENER31 B 

ONDRAF/NlRAS (National InstItute for RadIoactIve 
Wastes and fissile Materials) 

Organlsme National des Oechets Radloactlfs 
et des Matleres FIsslles [ONDRAF/HIRAS) 

Boulevard du Regent 54 
8-1000 Brussels Tel: 
Belgium Telex: 

32-2-513-7460 
65754 HI rond 

ChaIrman. Board of Directors 
Chal."..,n. Perm. Tech. CaMllttee 
General Man.ger 

M. Frerotte 
f. Daconlnck 
E. Datllleux 

Tech. Man.ger/Deputy General F. Dacamps 

Sponsor: Government. 

Function, Organize for transportation of radIoactive 
materials. waste condit1oning and inter1m storage. spent 
fue I AFR storage. waste dl sposo 1 Pu storage; def lne waste 
.. an.g ..... nt R&D requl rements. 

Organlz.tlon: ONDRAF/NIRAS Is governed by I Board of 
01 rectors composed of a president. vi c .... presl dent. and bo.rd 
members representing various national ministrIes and local 
government execut I yes. The Bo.rd Is .dv I sed by • permanent 
Technical Committee. 
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SYNATOM S.A. 
Avenue Marnix, 13 
8-1050, Brussels 
Belgium 

Chairman, Board of Directors 
Managing Director 
General Manager 

Fuel Reprocessing Service 

BELGIlJoI 

Tel: 
Telex: 

32-2-518-6666 
24-152 SYNAT B 

R. De Cort 
R. Cay ron 
Pierre A. Erkes 
Jean Danguy 

Mission: Prov ide commerci al fuel cycl e serv ices for the 
Bel gian nucl ear ut1lities. 
Owners: SNI (501), INTERCOM (20%), EBES (201), UNERG (10%). 
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BRAZIL 

BRAZIL 

• arasllia 

o 400 800 km 
I I I 
o 250 500mi 



BRAZIL 

MAJOR PIIllIC HOI..ID~YS (1986) 

January 1 New Year Sept. 7 Independence 
Feb. 10-11 Carnival Oct. 12 N. S. Aparecl da 
March 28 Good Frfd~y Nov. 2 All Souls 
Apr 11 21 rlradentes Day Nov. 15 Proclamation of 
May 1 Labor Day the Republic 
June 1 Corpus Christi Dec. 25 Christmas 

TIlE 

Standarri Time Washington D.G •. (Edst/all coast) + 2 hours 

P~SSPORT/YISA 

A passport Is needed to depart and re-enter the United 
States. In addition. a visa Is currently required for a 
visit to Brazil and it is recommended to consult a travel 
agency for up-to-date Information concerning all require­
ments. 

CURRENCY EXCHANGE RATE 

1 USS = 10135.00 Cruzeiro 
per Wall Street Journal. 01/03/86. As rates fluctuate 
dally. It Is recommended to obtain current rates from local 
banks or newspapers prior to departur~ 

DIRECT DIALIr«l 

Indlv Idual numbers for direct dialing to Brazil are compl ete 
as listed; dial International access code: 011 
+ 5S + local lIullber. 

us EMBASSY - BBASILI~ 

American Embassy 
Avenlda das Nocoes. Lote 3 
Brasil I a 
Braz 11 

Science Counselor 

Tel: 55-61-223-0120 
Telex: 

Frederick Vaznaugh 



ENERGY 

Popu-lation 1985 136 million 

Energy Demand 1984 -143 Mtoe 

Indigenous Energy Sources: 1 imlted crude oil, shal e oil. 
natural gas. and coal. on: 1984 50.7:1: imported 

Electric Power Plant Capacity 1984 42 GWe 

Electric Power Production 1984 161.9 TWh--
93.5% hydro 

6.5% thermal 

NUCLEAR POWER 

Policy: Ambitious program to develop complete government­
owned nuclear industry. based upon technology transfer from 
FRG and other countries. 

,jucl ear Power Pl ant Capacity 1966 0.6 GWe 
1995 1.9 GWe 
2000 3.1 GWe 

Reactor Mix 1985 PWR: 1 (1984 ) 
2 <1991-93) 

Reactor Development FBR 

INDUSTRIAl FUEL CYClE 

Pol fcy: Full commercial capabi 1 ity through a government-owned 
corporation--conversion of ~08 to UF6; enrichment; U02 fuel 
fabrication; fuel reprocessing. 

Waste Managa.ent Strategy, Not yet defined. 

Cumulative Spent Fuel 
Ari si ngs (LWR) 

Demonstration/Production Actfvfties 

1985 
1990 
1995 
2000 

32 tu 
180 tu 
510 tU 

1.000 tU 

" Uranium mining and milling: 500 tu/a--in 
operation. 

" UF6 production: 2000 tUF6/a (1988). 
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BRAZIL 

• Uranium enrichment (Becker nozzle process), at 
Resende (Nuc1 ebras): 
- First Cascade, 24 stages; to 1% U-235 at first 

stage (1988) 
200-300 tSWU/a demo plant (1990). 

• Fuel fabrication: 80 t/a (1982); design 
capaclty--400 tUfa. 

• Spent fue 1 reprocessl n9: 10 kg/d pilot plant 
(completion date as yet unknown). 

INTERNATIONAL RELATIONSHIPS 

us: Joint Natural Analog Stud1es (M1grat10n of Radlonu­
c11des from Ore Deposits In Brazil). 

Member of lAEA (has not signed NPT); dependence on nuclear 
technology transfer from other nations, principally from 
FRG. 

ORGANIZAtION 

• Federal Ministry of Mines and Energy·-plannlng, 
execution and control of nuclear power progra~ 

* CNEN (Nuclear Energy Commlsslon)--re~u1atory and 
R&D. 

• Nucl ebras--p1 ant engineering, construction and 
operation; operates through part1y-ownad subsld­
liirles--Nucon (constructi on), Nuc 1 en (design), 
Nuc1 ep (heavy components), Nuc1 am (mining), Nuc1 ei 
and Nustep (enrichment), Nuc1emon (thorium produc­
tion), and federal and state utilitieS. such as 
FURNAS. 

COTN (Center for the Deye10PIBnt of Nuclelr Technology) 

Centro de Oesenvolvlmento de 
Iecnologla Nuclear de Nuclebras 

RlJa Gopcalves Dlas No. 1054 
Be10 Horlzonte, MG 
Braz 11 

Director 

(COIN) 

Ie1 : 55-31-441-5422 
Telex: 

v. Mattos Andrade Silva 

M1sslon: Applied research and Industrial development of 
uses of atomic energy. 
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BRAZIL 

CHEN (Nuclear Energy Cgpa15s1gn) 

Comissao Nacional de Energla 
Rua General Severiano 90 
Bota fogo ZC-82 

Nucl ear (CNEN) 

22290 Rio de J anei roo RJ 
Braz 11 

President 

Tel: 
Telex: 

55-21-295-2232 
21-21280 

Rex Nazare Alves 

Fuel Cycle and Waste Managa.ant R&D: Uranium enrichment; 
migration of radionucl ides from thorium deposits. (joint 
Braz il-US study); spent fuel reprocessing. 10 kg HM/day 
pilot reprocessing facility being built (by the government) 
in the Rio de Janeiro area (completion date unknown). 

lrEN (Energy and Nuclear Basearch In5tltute) 

Instituto de Pesqulsas Energeticas e Nucleares 
Cidade Unlversltarla 
Calxa Postal 11.049 
Plnhelros - CEP 01000 
Sao Paulo. Brazfl 

Superl ntendent 

Tel: 55-11-211-6011 
Telex: 11-23592 IPEN 

Claudio Rodrigues 

Areas of Activfty: Physics; nuclear physics; high energy 
physics. Life Sciences; nuclear medicine; radiobiology; 
radiatfon health and safety. Engineering and reactor 
technology; Instrumentation. Chemistry; material s in the 
nuclear industry. Isotope and radiation applications and 
production. Nucl ear waste disposal. Nuclear metallurgy. 
Radiochemistry. 

NLClEWS 

Nuclebras 
Avenlda Presidente Wilson 231 
CEP 20030. Rio de Janeiro 
Braz 11 

President 
Director-Superintendent 

Director. Mine'ral Production 
Director. Nuclear Fuel 
Director. Nuclear Plants 

Tel: 
Telex: 

55-21-292-1144 
23128. 23830 

L1cinio Seabra 
General Jose Pinto de 

Araujo Rabello 
Paulo Lima 
David Neiva Simon 
Ronaldo A. Cruz Fabricio 

Mission: Establ ish a nucl ear fuel cycl e Industry. promote 
nuclear technology. transfer to private industry. design and 
build nuclear power plants. pursue R&D programs. 
Owner: Government. 
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CANADA 

MAJOR PlIllIC HOlIDAYS (1986) 

J anua ry 1 
March 28 
March 30-31 
May 19 
J u1 Y 1 
October 13 
November 11 
December 25-26 

TIlE 

New Year 
Good Friday 
Easter 
Victoria Day 
Dominion Day 
Thanksgiving 
Remembrance Day 
Christmas 

Time zones correspond to those In the United States. 

Daylight Saving Time period: 04/27 - 10/25/86 

PASSPORT/YISA 

In 1 leu of passport. identifIcation such as bIrth certIfi­
cate (but not drIver's lIcense) Is suffIcient for a v i51t tc 
Canada. Most travel agencies can provide up-to-date Infor­
matIon concernIng requIrements. 

CURREtCY EXCHAtIiE RATE 

1 USS = 1.4025 Canadian Dollar 
per Wall Street Journal. 01/03/86. As rates fluctuate daI­
ly. It Is recommended to obtain current rates from local 
banks or newspapers prIor to departure. 

DIRECT DIAl IIG 

Individual Numbers for dIrect dIalIng to Canada are com­
plete as lIsted; dial long distance access code: 1 
+ 3-dfglt area code + 7-dfgft local nu.ber. 

US EMBASSY - OIINIA 

AmerIcan Embassy 
100 Wellington Street 
Ottawa 
Canada 

Tel: 613-238-5335 
Telex: 



ENE!l;Y 

Population 

Energy Demand 

011 Demand 

Electric Power Plant Capacity 

Electric Power Production 

NUClEAR POWER 

CI.NMlA 

1984 24.8 million 

1983 215.3 Mtoe 

1983 66.5 Mtoe 

1984 95.5 GWe 

1983 408 TW h--
65% hyd rol geoth 
191 coal 
121 nuclear 

21 011 
2l: gas 

Policy: Strong support of domestic use and export of the 
CANDU reactor system. 

Nuclear Power Plant Capacity 1986 10.6 GWe 
1990 13.2 GWe 
2000 15.6 GWe 

Reactor Mix 1985 HWR: 16 ( 1968-85) 
6 (1986-92) 

INDUSTRIAl FUEL CYClE 

Policy: Retrievab1 e storage of spent fuel, pending deci­
sion between reprocessing and disposal of spent fuel; con­
tinue small reprocessing R&D activity. 

Waste Manag_nt Strategy; Geologic disposal of "nucl ear 
fuel waste," either spent CANDU fuel or immobilized HLW, in 
a crystalline rock repository; disposal of reactor wastes in 
engineered surface faci1 ltleL 

Cumulative Spent Fuel 
Arisings (HWR) 

Major Mflestones 

URL operatl ona 1 

1980 
1985 
1990 
2000 

3,650 tU 
8,800 tU 

17,700 tU 
38,000 tU 

• 
* Complete concept verification for a 

geologic repository 

CA-1 
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CANAl)" 

INTERN"TIONAL REL"TIONSHIPS 

US: DOE/AECL Uabre11a Agraa.ent for Waste Manage.ent 
Exchange 
Term: 9-8-76 to 8-25-87. 
Scope: waste treatment, storage, geologic disposal, 

transportation requirements, operational con­
siderations; environment ana safety, publ ic 
acceptance issues. 

Emphasis: Collaboration in AECL URL project near White­
shell ,intercomparison of performance assess­
ment computer model s and codes, information 
exchange in waste form characterization and 
in waste/spent fuel storage. 

US: DOE/AECL I.pla.entfng "greaD9nt for a Technfca1 
Cooperative Progr ... 
Term: 1986-:990 (expected to be signed Feb. 86). 
Scope: Cooperative experimental program at Canada's 

URL, performance assessment studies, field 
testing investigations, URL shaft deepening 
and characterization. (DOE to pay for cost 
of shaft extension to 450 m.) 

Member of IAEA and OECD/NEA. Exchange agreements w fth CEC, 
FRG/BMFT, SKB, UKAEA and Euratom. 

ORGANIZ"TIOH 

AECB (Atomic Energy Control Board)--regulatory. 

• AECL (Atomic Energy of Canada L imited)--a Crown 
Corporation owned by the federal government. 
Nuclear R&D; design, engineering and sale of CANDU 
reactors; Waste management R&D at Whiteshell and 
Chal k River. 

• Ontario Hydr<r-prov inci al pub 1 ic uti 1 ity, owns and 
operates most of Canada's nucl ear power p 1 ants-­
those located in Ontario Province. Waste manage­
ment R&D. 

• Hydro Quebec--provincial publ ic util ity, owns and 
operates Gentilly 2 (600 MWe CANDU station). 

NB Power (New Brunswick Electric Power Commis­
sion)--provincial util ity, owns and operates Point 
Lepreau Nuclear Generating Station (600 MWe 
CANDU) • 
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CANADA 

FEDERAL GOVERNMENT RESPONSIBILITIES-- FUEL CYCLE/WASTE 

NI Istry of Energy, Mines and Resources CEMR) 
1 
1-- Ata.lc Energy of Canada, LI.lted (AECL) 
1 1 
1 1-- Canada Operations 
1 1 
1 I * CAHDU Reactor Deslgn,Englneerlng,Export 
1 1 
1 1-- AECL Radlocha.lcal Coapany 
1 
1 
1 
1 
1 

1 • Radioisotopes/Medical Applications 
1 
1-- AECL Research C see Fig. CA-2) 

1-- Depart.ent of Energy Mines and Resources (EMR) 
1 
1-- Ata.lc Control Board CAECB) 
1 
1 • Regulations. Licensing 
1 
1-- Geological Survey of Canada 
1 
I 
I 
1 
1 

* Pl uton Inventory * Field AssesSll8nts 
* Drilling/Logging * Geophysics 
• Alternative Rock Types 

1-- Earth Physics 
1 
I 
1 
1 
I 

* Geophysics 
* Sels.lclty 
• Rock Properties 

1-- CAtlET 

Depart.ent of Fisheries and Envlron.ent 
1 
1--
1 
i 
1 
1 
1 
1 
1 

Inland Waters Directorate 
1 
1-- Hydrology Research Division 

* Hydrology Mode11ngand Testing 
* Geocha.lstry 
• Radlonucltde Transport ~e1lng 

1-- Envlron.ental Protection Service 
1 
1-- Waste Water Technology Center 

• Treat.ent of U Nl11 Tailings 
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CANADA 

ENERGY, MINES AND RESOURCES CANADA - PARTIAl ORGANIZATION 

AECL RESEARCH 
1 
1-- Whfteshell Nuclear Research Establfsn.ent (WNREI 
1 1 
I 1 • Reactor Safety 
I 1 • Health Sciences 
1 I • Material Scfences 
1 I • Envfron.ental Assessment 
1 1 
1 1-- Waste Managa.ent Program 
I 
I 
I 
1 

• HlW and TRU I..abflfzatlon 
• Waste Isolation 

1-- Chalk Rfver Nuclear Research Establfsn.ent (CRNlI 

CANMET 
1 
I­
I 
I 
1 
I 
1 
1 
I 
1 
I 
1 
1 
1--

1 
I 
1 
1 
1 

• Reactor Waste Treat.ent and I..abllizatfon 
• Reactor D&O 
• Material Sciences 

1-- Reactor Develo~nt 
I 
1-- Physfcs and Health Scfences 
1 
1-- Radfatfon Applfcatlon and Isotopes 

Mining Research Laboratorfes 
1 
1- Ellfot Lake Laboratory 
I 
I • Mfll Tafl Ings 
I 
1-- Rock Mechanics Laboratory 

• Rock Properties 
• Underground Heater Tests 
• Shaft/Borehole Sealfng Tests 

Mineral Sciences Laboratories 

• Radlonucllde Recovery from 
Thorfu. Mill Tafllngs 
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Atomic Energy Control Board 
P.O. Box 1046 
270 Albert Street 
Ottawa. Ontario KIP 5S9 
Canada 

Presi dent 
Fuel Cycle/Materials Regulations 
Waste Management 
Fuel and Heavy Water Plant 
Regulatory Research 
Safety/Safeguards 

Atomic Energy of Canada Limited 
275 Slater Street 
Ottawa. Ontario KIA OS4 
Canada 

Chainnan 
Presi dent 
President. AECL Research 
Vice President. R&D 

AECL-Chalk River Nuclear 
Laboratories 

Chalk River. Ontario KOJ IJO 
Canada 

General Manager 
V. P •• Reactor Development 
V. P •• Physics/Health Sciences 
V. P •• Radiation Appl./lsotopes 

Facll iUes 

Waste Treat.ent Center (WTe) 

CAHAll" 

Tel: 613-995-5894 
Telex: 533771 

J. H. Jennekens 
W. D. Smythe 
G. C. Jack -3181 
J. P. Didyk 
J. W. Bears 
J. R. Coady 

Tel: 613-237-3270 
Tel ex: 053 31 26 

Robert C95pres 
James Donnelly 
Dr. Stanley R. Hatcher 
Dr. A. J. Mooradian 

Tel: 
Telex: 

613-687-5581 
053-34555 

Dr. P. J. Harvey 
Dr. R. E. Green 
Dr. J. D. Milton 
Dr. H. K. Rae 

Mission: Develop reactor waste treatment processes. 

AEC!. -WIllE 

AECL-Whlteshell Nuclear Research 
Establ ishment 

Pinawa. Manitoba ROE lLO 
Canada 

CA-5 
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AECl-WNRE (c0"td j 

General Manager 
V. P., Waste Management 
Geological/Environmental 
Geochem./Waste Immobilization 
Low-Level Waste 

" G. Wricht 
Dr. W. T.-Hancox 
Dr. K. W. Dormuth 
Dr. K. Nuttal 
Dr. D • .), Cameron 

CANAIlA 

Waste Management Tec"oology Dr. D. H. Charlesworth 

Fact11tles 

• WIPE (cold pilot plant-vitrification) 
Mission: Develop HLW conditioning process for the 
CANDU-Thorlum fuel cye1 e. 
Design Basis: 10 kglhr gl ass--rotospray 
calc1ner/~erarr.1c mel ter. 
History: Startup. 1983. 

• Hot Pilot Plant-Reprocessing 
Mission: Develop CANDIJ-Thorium fuel cycle tech­
nology; prov Ide HLW for waste studies. 
Oes1911 Basis: Thorex process. mixer-settlers; 
capacity. 0.3 Kg/day. 
History: Hot operation, 1980. 

• URL (Underground Research Laboratory) 
Mission: Provide a research facll ity in a virgin 
granite pl uton Characteristic of the Canadian 
granite format'ons .hlCh may be selected for waste 
repository constructlo~ (USDOE participating in 
experimental progr ams) 
Design Basis: Location about 20 km from WNRE. on 
the Lac du Bonnet BatholIU·; horizontal tunnel 
with adjoining rODmS located 240 IT' below the 
surface. with vertical shaft. Posslbl e 1 evel at 
450 rr. Licensed radioactive sources and selected 
tracers may be used in the facility. but no ra­
dioactive wastes are to be empl aced there. 
Mil estones: Site eval uatlon. 1980; URL construc­
tion, 1984; underground operation. 1989. 

• Hllr (Hydrostatic Test Facility) 
Mission: Test the performance of containers made 
of different metals under temperature/pressure 
conditions that could ex~st in an underground 
disposal vault. 
Design Basis: Carbon steel pressure chamber with 
a test cav i ty 1.5 min 0 I ameter and 3 min depth 
contal ned ina 4 m x 4m xj 4.6 m deep concrete­
lined pit. Temperature/pressure can be adjusted 
and controlled over long periDGs of time. 
History: Startup. 1984. 
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CANADA 

AECl-WNRE (contd) 

~ IFTF (lmmobfl ized Fuel Test Facll jty) 
Mission: Test the effects of water. heat and 
pressure on waste forms. containers. buffer and 
backfill materials. and rock In the presence of a 
radiation field. spent fuels and HLW forms In a 
radiation fiel d. 
Design Basis: A high-level radiation source used 
in conrete canisters to measure corrosion of 
metals; warm cells for experiments Involving mod­
erate levels of radiation. Three Laboratories: 
Analytical. Low-Activity Examination. and Alpha. 
History: First canister loaded. August 1984. 

Energy. Mines and Resources Canada 
Science and Technology 
580 Booth Street 
Ottawa. Ontario KIA OE4 Tel: 613-995-3065 
Canada Tel ex: 053-3117 

Director. Nuc.Fuel Waste Disposal Dr. J. S. Scott 

EllKNl£T 

EMR-Canada Centre for Mineral and Energy Technology 
555 Booth Street 
Ottawa. Ontario KIA OGI 
Canada Tel: 613-995-4029 

Director General 

Deputy Director General 
Rock Mechanics 
Waste Management (Elliot Lake) 

Laboratories 

• Mineral Sciences 

Dr. W. G. Jeffery 
613-995-4179 

J. T. Gubb 
G. E. Larocque 
Gordon R ftcey 

• Rock Mechanics 

• Mining Research Laboratories 
Elliot Lake. Ontario PSA 2K2 
Canada 
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EMR-Earth Physics Branch 
1 Observatory Crescent 
Ottawa. Ontario KiA DY3 
Canada 

Di rector 

EMR-Geological Survey of Canada 
601 Booth Street 
Ottawa. Ontario KiA OE8 
Canada 

01 rector 

Ontario Hydro 
700 University Avenue 
Toronto. Ontario MSG lX6 
Canada 

Director. Nuc. Design/Developmt. 
Nuclear Materials Management 
Radioactive Materials Mgmt. 
Radiation/Decem. Waste Disposal 
Fuel Disposal 

CANADA 

J. G. Tanner 

Tel: 613-995-4938 
Telex: 053-3117 

Dr. R. A. Price 

Tel: 416-592-5111 
Telex: 06 217662 

H. S. Irvine -5210 
H. N. Isaac -5539 
T. J. Ca rter -6024 
P. J. Armstrong-5830 
R. A. McEach ran-4066 

Function: Design. construction. and operation of CANDU power 
stati ons. 

Facfl ftfes 

• RWYRF (Radioactive Waste Volume Reduction Facility) 
location: Bruce Nuclear Complex. Tiverton. Ontario. 
Co.ponents: Pyrolysis incinerator (2-chamber). 
soli d waste compactor. 
Hfstory: Startup. 1977. 

• Intermedfate-level Waste Storage 
locatfon: Bruce Nucl ear Power Development Waste 
Management Site. Tiverton. Ontario. 
Co.ponents: In-ground concrete til e hol es or 
trenches. above-ground concrete 'Quadricell." 
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CHINA 

MAJ OR PlIll IC Hot. IDAYS 

Januaryl 
February 

May 1 
Aug 1 
October 

TIME 

Lunar New Year 

Labor Day 
Army Day 
Nat10nal L1beration Days 

Standard Time Wash1ngton D.C.: + 13 hours 

PASSPORT/VISA 

A passport is needed to depart and re-enter the United 
States; in addition. a visa is currently required for a 
visit to the People's Republ ic of China. Most travel 
agencies can provide up-to-date information concerning 
requi rements. 

CURREICY EXCHN«iE RATE 

1 US$ = 3.1935 Yuan 
per Wall Street Journal. 01/03/86. As rates fluctuate 
da i 1 y. it is recommended to obtai n current rates from 1 oca 1 
banks or newspapers prior to departure. 

American Embassy 
Xiu Shui Bei J ie 3 
Beijing 

US EMBASSY - BEIJ Ir«i 

People's Republ ic of China 

Science Counselor Dr. Jack Gosnell 



CHINA 

ENERGY 

Population 1984 1 b 111ion 

Energy Demand 1980 637.2 Mtoe 

Electric Power Plant Capacity 1980 55-60 GWe 

Electric Power Production 1983 349 TWh--
701 coal 
24% 011 

3% hydro/ geoth. 
3:1\ gas 

NtnEAA POWER 

~Pollcy: Develop nuclear power as one of three major sources 
of energy to solve problems caused by uneven distribution of 
resources; be self-sufficient. but introduce foreign ad­
vanced technology. 

Nuclear Power Plant Capacity 

Reactor Mix 

Reactor Development 

1990 
2000 

1985 

INDUSTRIAL-SCALE FUEL CYCLE ACTIVITIES 

2 GWe 
10 GWe 

PWR: 3 (1988-90) 

BWR. HTR. FBR 

Uranium mining. m11ling and enrichment; fuel fabrication. 
reprocessing of defense fuel s. 

INTERNATIONAL RELATIONSHIPS 

Member of IAEA. Cooperative agreements have been signed 
with Argenti na. Canada. France. Germany, Ita 1 y, Japan and 
the US. 

OAiANIZATION 

* Ministry of the Nuclear Industry--fuel cycle 
development 

* State Bureau of Nuclear Safety--responsible for 
standards/regulations, construction permits/ 
operating licenses, monitoring plant operations; 
conducts joint safety research with other nations. 
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CHINA 

• Atomic and Nuclear Energy Research Inst1tute of 
the Academy of Sciences (Pek1ng Area and Southwest 
Ch1na)--nuclear R&D. 

• CNEIC (China Nuclear Energy Industry Corporation) 
--handles import and export. 

• China Zhongyuan Engineering Corporation--provides 
technical serv1ces and engineering work. 

INSTIDUE Of ATOMIC EIEBGY 

Institute of Atomic Energy 
Academia Sinica 
Beij ing 
People's Republic of China 

D1rector Dai Cuanzheng 

INSTIDUE Of Nt.CI.EAR HEAGY TECHNOLOGy 

Inst1tute of Nuclear Energy Technology 
Qinghua Univers1ty 
P.O. Box 1021 
Beij ing 
People's Republic of Ch1na 

Di rector 
Dep. Dir., Radiochem. Technology 

Prof. Lu Yingzhong 
Prof. Zhu Yong-jun 

MINISTRY Of D£ Nl£LEAR UI)Usmy 

Ministry of the Nuclear Industry 
Beijing 
People's Republic of China 

Minister 
Science/Tech.Com •• V.Chairman 

Jiang Xingxiong 
Wang Ganchang 

STATE IUlEAU Of NOClEAR WEn 

State Bureau of Nuclear Safety 
Beij ing 
People's Republic of Ch1na 

Director 

CH-2 
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FIILAIIl 

MAJOR PWlIC HOlIDAYS (1986) 

January 1 
January 6 
March 28 
March 30-31 
May 1 
May 8 
May 18-19 
June 21 
November 1 
December 6 
December 25-26 

TIlE 

Standard Time Washington D.C.: 

Daylight Saving Time period: 

New Year 
Epiphany 
Good Friday 
Easter 
May Day 
Ascension Day 
Pentecost 
Midsummer 
All Saints 
Independence Day 
Christmas 

+ 7 hours 

03/30 - 09/27/86 

PASSPORT IVISA 

A passport is needed to depart and re-enter the United 
States. A visa is currently not required for a visit to 
Finl and. however. it is recommended to consult a travel 
agency for up-to-date information concerning requi rements. 

CURRENCY EXQiAloGE RATE 

1 US$ = 5.3875 Markka (FIM) 
per Wall Street Journal. 01103/86. As rates f1 uctuate 
dafl y. it is recommended to obtain current rates from local 
banks or newspapers prior to departure. 

DIRECT DIAl II'«l 

Individual numbers for direct dial ing to Finland are com­
plete as 1 isted; dial international access code: 011 
+ 358 + 1 oca 1 nullber. 

US E "SASSy - tIEL SII.<I 

American Embassy 
Itaeinen Puistotie 14B 
Helsinki 14 
Finland 

Tel: 358-90-17-1931 
Telex: 



fINLAII> 

EHERiY 

Population 1985 4.9mt1110n 

Energy Demand 1964 26.2 Mtoe 
(731 Imported) 

011 DE!I!\and 1984 8.8 Mtoe 
(1001 Imported) 

Electric Power Plant Capacity 1983 11.0 Glie 

Electric Power Production 1983 41.2 TWh--
421 nuclear 
321 hydro/geoth. 
211 coal 
31 011 
21 gas 

MlClEAR POWER 

Nuclear Power Plant Capacity 1986 2.3 GWe 
1995 2.3 GWe 
2000 3.3 GWe 

Reactor Mix 1985 PWR, 2 (1977/81) 
BWR: 2 ( 1979/82) 

llI>USmIAl. FUEL CYClE 

Pol Icy: Purchase fuel and fuel cycle services fran other 
countries (spent fuel fran Russian-bull t reactors Is returned 
to USSR). 

Waste Manag_nt Strategy: Not fu I I y def Ined; spent fue I or 
HLW from non-Russian tuels will be stored for 40 years, then 
placed In a granite repository; reactor wastes are bltumln­
Ized and will be stored underground. 

Cumulative Spent Fuel 
Arisings (lWR), tU 

Major Milestones 

1980 
1985 
1990 
2000 

....ill) 
22 

228 
450 
900 

Complete updated final disposal concept 
tor spent fuel 

• 
• 

Completo site selection 
Complete repository 

FI-l 

..l1Q 
46 

183 
330 
700 

1992 

2000 
2020 



f III.ANJ 

INTIRHATlOHAL RELATIOHSHIPS 

Member of IAEA and OECD/NE.... Coll.boratlon with De"",.rk .nd 
No ..... y In w.ste man.gement studies. Puret •• ses fuel cycle 
services. Including disposal of spent fuel. from USSR for 
USSR-purchased PWR power stations. 

ORGAHIZA TION 

• I YO (state-owned power company) and TYO (power 
company. Jointly owned by IYO and several Indus­
trial companies): IYD operates two Russlan-oullt 
PWR re.ctors. while TYO operates two Swedish-built 
BWR pl.nts. 

Nuclear Wast. eo..lsslon of finnish Power 
Co.panlas--ast.bllshad by IYO and TVO to do joint 
analysis and planning for managing their nuclear 
wastes. 

YTT (Technical Research Center)--nuclear research. 
Including waste management R&D. 

AllIUC ENEBGY C(Jt!ISSION 

Atomic Energy Commission 
Ministry of Trade .nd Industry 
PohJolnen Makasllnlkatu 6 
SF-OOI30 Helsinki 
Fln:and 

Chal rman 

Secretary-General 

Tel: 358-0-)60-5256 
Telex: 125-452 EOEPT SF 

Prof. Pekka Jauho 
358-0-456-4100 
Telex: )22972 

Jussl Manninen 

GEOI. OGICAL SLIlYEY Of FIII.OO 

Geological Survey of Finland 
Klvlmlehentle 1 
SF-02150 Espoo 
Finland 

o I rector 
Research Director 
Nuclear waste Disposal 

FI-2 

Tel: 
Telex: 

358-15-46931 
123185 geolo SF 

Prof. l. K. Kauranne 
PrOf. K. Korpela 
Dr. M. Salmi 

358-0-803-7988 



1matra Power Company (IVO) 
Malmlnkatu 16 
P.O. Box 138 
SF-OOI0l Hels1nk1 
F1nland 

FINLANO 

Tel: 358-0-694-4811 
Telex: 124-608 

INSIIDJIE Of RAQIAIION PROTECTION 

Inst1tute of Rad1at1on Protect1on 
P.O. Box 268 
SF-OOlOl Hels1nk1 10 Tel: 358-0-61671 
Ffnland Telex: 122691 STL-SF 

'Chfef Inspector. Reactor Safety 
Inspectors 

Industrfal Power Company Ltd. (TVO) 
Fredrfkfrlkatu 51-53 

S. Vafsanen 
E. Ruokola - I. Aro 

SF-00100 Hels1nk1 Tel: 358-0-60-5022 
F1nland Telex: 122-065 

vII !TecOnical Research Center of Ffnland! 

VTT Nuclear Engineering Laboratory 
P.O. Box 169 
SF-00181 Helsinki Tel: 358-0-4561 
Ffnland Telex: 122-972 VTTHA SF 

Dfrector. Nuclear Waste 
Nuclear Waste Management 

VTT Reactor Laboratory 
Otakaarf 3A 
SF-02150 Espoo 
Ffnland 

Of rector 
Nuclear Waste Management 

VTT Metals laboratory 
Metallinmfchenkuja 6 
SF-02150 Espoo 
Ffnland 

Oi rector 
Nuc. Fuel Mater1al Research 

FI-3 

Prof. Pekka Sflvennoinen 
Dr. Seppo Vuori 

Tel: 358-0-4561 
Telex: 122-972 VTnlA SF 

Dr. Pekka Hffsmaki 
Dr. Jorma Hefnonen 

Tel: 358-0-4561 
Telex: 122-972 VTTHA SF 

Dr. Jarl Forsten 
Esa Vftlkafnen 
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FRANCE 

MAJOR PUBlIC HOlIDAYS (19861 

J anua ry 1 
March 30-31 
May 1 
May 8 
May 18-19 
J u 1 Y 14 
Augu st 15 
November 1 
November 11 
December 25 

TIlE 

Standard Time Washington D.C.: 

Daylight Saving Time period: 

New Year 
Easter 
Labor Day 
Ascension 
Pentecost 
Bastille Day 
Assumption 
All Saints 
Remembrance Day 
Christmas 

+ 6 hours 

03/30 - 09/27/86 

PASSPORT/VISA 

A passport Is needed to depart and re-enter the United 
States. A visa Is currently not required for a visit to 
France, however, It Is recommended to consult a travel 
agency for up-to-date Information concerning requirements. 

CURRENCY EJ«:tIAIG: RATE 

1 USS = 7.4435 Franc 
per Wall Street Journal, 01/03/86. As rates fluctuate 
dally, It Is recommended to obtain current rates from local 
banks or newspapers prior to departure. 

DIRECT DIAlIIIi 

Individual numbers for direct dialing to France are complete 
as listed; dial International access code: 011 
+ 33 + 1 oca 1 nuaer. 

American Embassy 
2 Avenue Gabriel 
75382 Paris 
France 

Science Counselor 

us EMBASSy - PARIS 

Tel: 33-14-296-1202 
33-14-261-8075 

Telex: 65-0221 

J. Borlght 



FRANCE 

EIEIliY 

Population 1984 54.61 m111ion 

Energy Demand 1980 198 Mtoe 
(74'; imported) 

011 Demand 1980 115 Mtoe 
(98% imported) 

Electric Power Plant Capacity 1983 78.4 GWe 

Electric Power Production 1983 296.9 TWh--
481 nuclear 
24% hydro/geoth. 
2U coal 

5'; 011 
2'; gas 

IIlClEAR POIIER 

Pol fcy: Aggressive nuc1 ear power program, sca1 ed down re­
cently to construction of one new reactor per year; commer­
ci a1ization of the breeder reactor; export of nuc1 ear p1 ants 
and serv ices. 

Nuclear Power Plant Capacity 

Reactor Mix 

Reactor Development 

INDUSTRIAL FUEL CYCLE 

1986 39.1 GWe 
1990 52.3 GWe 
2000 61.6 GWe 

1985 GCR: 8 <1959-72) 
PWR: 38 (1967-85 ) 

18 ( 1985-92) 
LMFBR: 2 (1973/86) 

LMFBR commerci a1ization; 
SuperPhenix--1985 ; 
fo 11 ow-on work st i 11 
unde r debate. 

Pol fcy: Maintain full domestic fuel cyc1 e capabi1 ity; ag­
gressive export of fuel cycle plants, equipment and services 
(including uranium enrichment and spent fuel reprocessing). 

Waste Managa.ent Strategy: HLW--vitrify and store in engi­
neered storage facil ity for indefinite period, then emplace 
in geologic repository (granite, salt, clay or seabed). 
LLW--immobi1 ize in bitumen, concrete or resin and store in 
engineered surface facility. 

FR-l 



Cumulative Spent 
Fuel Arisings. tU 

Cumulative Waste 
Arisings. m3 

llaQ ~ 
248 2.700 

~ 
7.700 

FRANCE 

-..Z.O.llJl. 
22.000 

vitrified HLW 
packaged TRU waste 
packaged LLW/ILW 

400 750 3.000 
10.000 15.000 45.000 

210.000 410.000 800.000 

Industrial-Scale Activities 

• Uranium mining and mill ing (tUJ: 1981--2.000; 
1985--3.900. 

• Uranium enrichment (tSWU/a) 
Pierrelatte. gaseous diffusion: 400-600 
Eurodif. gaseous diffusion: 1982--10.800. 

• Fuel fabrication (tHM/a) 
U02: 1983--600; current--400; 1986--1.100 
f.{)X: for FBR fuels--5; for LWR fuels--15. 

• Spent fuel reprocessing 
·Marcoule: 700 t/a. U metal fuels. 
La Hague: 800 t/a. U meta 1 fuel s; 

400 t/a. U02 (to be expanded to 
1.600 t/a). 

Major Milestones 

• TOR demonstration reprocessing plant 1986 
for FBR fuels (Marcoule) 

• UP3 reprocessing pl ant (La Hague) 1988-9 
including T7 vitrification plant 

• UP2-800 reprocessing pl ant (La Hague) 1991 
including R7 vitrification plant (complete 
progressive UP2 to UP2-800 conversion) 

• New LLW disposal site 1986-7 
• Underground Research Laboratory 1989 

INTERNATIONAl RELATIONSHIPS 

US: DOE/CEA u.brella Agraa.ent for Waste Manage.ent Exchange 
Term: 7-26-83 to 7-26-88. 
Scope: Preparation and packaging of radioactive 

wastes; D&D; waste and spent fuel storage; 
geologic disposal; transportation 
requ 1 rements. 

Emphasis: Technical workshops in the areas of LLW and 
TRU waste management; eXChange of waste 
repository site characterization technology 
and data for grani te and sa 1 t host rocks. 

FR-2 



FRAt«::E 

Member of Er:. lAEA and OECD/NEA. Maj or rol e In Eurodff 
uranium enrichment cOOisortlum (Cogemal. Partnership with 
German and British companies in United Reprocessors GmbH 
(Cogema) and in :~uclear Transport, Ltd. (TransnuclealrE». 

ORGANIZATION 

* EdF (Electrlcite de France, lOO~ government)-­
public power generation; owns and operates all 
nuclear plants except Phenix (5~ EdF, 50i CEA) 
and SuperPhenlx (NERSA: 51i EdF, 33~ ENEL, 16~ 
RWE) 

* CEA (Atomic Energy Commlsslon)--control saIl 
nuclear R&D and Industrial fuel cycle activities: 
R&D: Nuclear research centers at Cadarache, 
Fontenay-aux-Roses, Grenobl e, Marcoul e, Sacl ay; 
Institute for Nuclear Protection and Safety 
~rcfal fuel cycle: COOEMA (mining, uranium 
conversion, enrichment, reprocessing); SGN, a 
COGEMA subsidiary (deSign. construction and 
marketing of fuel cycl e facilities) 
~rclal waste disposal: ANDRA. 

FR-3 



NUCLEAR FUEL CYCLE RE~SIBILITlr,S 

Minister of Research and Engineering 
I 
I 
I-CEA 

AcIIIlnlstrator General 
1 

High ~Issloner 
for Safety 

1 
1 
I­
I 
I 

Institute for Nuclear Safety (IPSN) 
I 
1 

I 
1 

1- Radioactive Waste ~rd. Branch (CSORI 
I 

I 1 
1 1- Nuc. Installations Deco.. Branch (UDIN) 
1 
1 
1- Institute for Funda.ental Research 
1 
I 
1- Nuclear Research Centers 
1 
I 
I­
I 
1 

Institute for Applied R&D (lROIl 
I 
I 

I 1- Division for Study of Reprocessing Waste! 
1 
I 
I 

Applied Cha.lstry (DERDCAI 
I 
1 

I 1- Department for R&D Waste (DROO) 

I 
I 
I 
1- Director for Nuclear Waste Managa.ent 
1 
I 
1-- Central Director for Safety (OCS) 
1 
1 
1-- COGEMA 
1 
I 
1- AI«lRA 
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FRANCE 

DERDCA RESPONSIBILITIES 

Division of Reprocessing Waste 
and Applied Cha.1 stry (DERDCAl 

1 

Director for Nuclear 
Waste Management (OED) 

I 
1 
I 

! 
I 

-- De~artDant for R&D Waste (ORDD) 
1 
I 

1 
1 

-I 

1-- Engineered Barriers, Modeling (SESO) 
1 
1 
1- Hlg~level Waste (SOHAl 
I 
I 
1-- low- and Medlu ... level Waste (SEDFMA) 
I 
1 
1-- Characterlzatfon (BECC/DICN) 

1-- Department for Analysis_ Corrosion and Applied 
1 Cha.lstry (DCAEA) 
1 
1 
1-- DepartDant for Technoloyy/Know-HOw Transfer (DIP) 
I 
1 
1-- DepartDant for Reprocessing_ R&D Pilots (DGR) 
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RESEARCH CENTERS 

COGEMII 
1 

CEA 

1-- Plerrelatte and Trlcastln 
1 
1 * U Enrlcb.ent 
1 
1-- La Hague Center 
1 
1 * Reprocessing 
1 
1-- Marcoule Center 
1 
I * Reprocessing 
1 * AVM 
1 
1-- Transnuclealre 
1 
1 * Transport 
I 
1-- SGM <Archltect-Engl.-rl 

* Fuel Cycle Plants 

1-- Cadarache 
1 
1 
I 
1 

* MOX Fuel Fabrication 
* TRU Waste and LL/ILW Treatment 

1-- Fontenay-aux-Roses 
1 
1 
1 
1 
1 

• Disposal R&D 
* MOX Fuel Fabrication 
* TRU Waste and LL/ILW Treatment 

1-- Grenoble 
1 
1-- Saclay 
1 
1 
1 
1 

* MOX Fuel Fabrication 
* TRU Waste and LL/ILW Treatment 

1-- Marcoule 

* FBR Dave 1 opeent 
* Reprocessing 
* HlW Treatment R&D 

FR-6 
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lIIImlI..JNat:lonal lIgeDey tor Bad10actlye If;i51:B MaoAQ ........ tl 

Agenca Nationa]" pour 1a Gestion 
des Dechets Radioactlfs 

Commissariat a l'Energle At~~ique 
31. Rue de 1a Federation 
F-75752 Paris CEDEX 15 
France 

Di rector 
Deputy Directors 

Operations 
Projects 
Quality Assurance 
Safety 
Sites 

Tel: 
Telel(: 

33-14-273-6000 
20-5433 ANDRAGE F 

Jean Chatoux 
Alain 8arthoux 
Armand Faussat 
Em 11 e Roussel 
Yves Marque 
Hubert Nouguier 
Francis Van Kote 
Raymonde Andre-Jehan 

Mission: Design, construct and manage 1 cng-term waste di s­
posal centers; establish radioactive waste packaging/dis­
posal specifications; contribute to R&D programs re1 ated to 
long-term waste disposal. 

Facilities 

• Centre de 1. Mancha 
B.P. 71 
F-S0140 Beaumont-Hague 

~t1 che1 Noraz 

M1ssion: Disposal of ILl<! and LLW; capacity: 
460.000 m3 (1985: 265.000 m3 j n place). 

• Two new centers; sites to be determined 1985/86. 

!J!GM !Bureau of (joolgglca! ilOIl Hinera! Researcb) 

Bureau de Recherches G~ologiquas 
at Miniares 

B.P. 6009 
F-45060 Orleans 
France 

Managing Director 
Waste Storage 
Hydrogeology 
Geotechnology 

FR-7 

Tel: 
Telex: 

H. Astie 

33-13-863-8001 
780258 F 

P. F. R. Peaudecerf 
J. J. Collin 
Ph. Masure 



FRANCE 

CEA (Atpwlc Energy Ca--Isslon) 

Commissariat a l'Energle Atomique 
Centre d'Etudes Nucleaires (CEN) 
29-33. Rue de la Federation 
F-75752 Pari s 
France 

Administrator General 
High Commissioner for Safety 
Director, Nuc. Safety (FaR) 
Di rector. Nuc. Waste Mgmt. (FaR) 

Asst. Director. Interntl. 
Asst. Director. R&D 
Director, Safety 
Director. Appl led R&D 

(CEAl 

Tel: 
Telex: 

33-14-273-6000 
200671 Energat 

Gerard Renon 
Jean Telllac 
PI erre Tanguy 
Jean Lefevre 

33-14-654-7471 
Pierre Jourde 
Annie Sugier 
Jacques Bellot 
Michel Rapln 

CEIHPSH (Institute of Protection and Nuclelr Safety) 

Institut de Protection et de SCrete 
Nucl6al res (IPSN) 

B.P.6 Tel: 33-14-654-7080 
204841 Energat F-92260 Fontenay-aux-Roses Tel ex: 

France 

Safety Analysi 5 

Waste Safety 
Technical Protection 
Waste Protection Research 
Safety Studies/Research (CEN-C) 
Instrumentation/Methodology 

Undergrd. Disp. (Fanay-Augeres) 

Fnayr 

D. Queni art 
J. Lewi 
J. Pradel 
A. M. Chapuls 
M. Bailly 

J. Lew i 

CEh-IBDI (Institute for auplied Research and Deyelgpment) 

Institut de Recherche Technologlque 
et de Developpement Industrlel ORDI) 

President 
Division. Reprocessing Waste/ 

Applied Chemistry 
Department. Technology/ 

Know-How Transfers 
Department. Reprocesslng/ 

R&D Pilot Plants 
Department. Analysis-Corroslon/ 

Appl ied Chemistry 
Department. R&D Waste (FaR) 

FR-8 

Michel Rapin 

J. Megy 

M. Courouble 

J. Sauteron 

M. Leveque 
Guy Baudln 

33-14-654-8222 



FRANCE 

CEl!::lIlIU (contd) 

Characterization (Cadarache) 
LL/ILW (Cadarache) 
ft.W (foiarcou111) 
Engineered Barriers, 

Modeling (FaR) 

A. Sus 
o. Alexandre 
M. Bonnlaud 
M. Jorda 

33-14-654-8129 

CEIt-CA (Cadaracba Nuclear Besaarcb Centerl 

Centre d'Etudes Nucliafres de Cadarache 
B.P. 1 
F-13115 Salnt-Pau1-1ez Durance 
France 

Tel: 
Telex: 

33-42-25-7000 
CEACA 440678 F 

(MarseIl1e-Marignane Airport; 65 km to Cadarache by car 
prov I ded by Center, or renta 1 ca r.) 

Bureau for Evaluation and Control 
of Waste Confinement (BECC/CIoN) 

Information Center for 
Waste 

Studies of LLW/ILW 

A. Saas 
33-42-25-7364 

Mrs. Rocca-Serra 
33-42-25-7882 

o. Alexandre 
33-42-25-7123 

Waste Manage.ent R&D: Treatment of TRU waste, LLW, and ILW; 
properties of non-HLW waste forms and waste isolation (ra­
dlonuc1ide migration). 

Facilities 

• Solid Waste Treat.ent Pilot Plant 
Mission: TRU solid waste reduction by cryogenic 
crush i ng and Pu recovery by ac I d 1 each I ng. 
Design Capacity: Eight 100-1 drums per batch, one 
batch every 24 - 48 hrs. 
History: Startup, 1985. 

• Bitu.lnlzatlon Plant 
Design Basis: Immobilize reactor wastes; twin­
screw extruder; capacity, 260 .,3/a. 
History: Startup, 1977. 

• MOX Fuel Fabrication 

• LLW Incinerator 

• Resin Embedding Pilot Facility 

• Solvent Incinerator 

FR-9 
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GEM-faR (Fontan.v-Aux=Rsl"ts ,*,c] aar _searcb Canter) 

Centre d'Etudes Nucl~alres 
de Fontenay-aux-Roses • 

B.P. 6 
F-92260 Fontenay-aux-Roses 
France 

Tel: 
Telex: 

33-14-654-8000 
FaR 20481 

(See CEA-IRDI. Institute for Appl led R&D) 

Waste Managa.ent R&D: Safety-related research; airborne 
waste treatment; sol vent extraction processes for waste 
partitioning; OKLO studies; engineered barriers. modeling. 

CEJHi (Grenoble Nuclur Ra:;aln;b Center) 

Centre d'Etudes Nuclealres 
de Grenobl e 

Avenue des Martyrs 85X 
F-38041 Grenoble 
France 

Tel: 
Telex: 

33-76-97-4111 
320323 Energat 

Greno 

Director Michel Suscillon 

• Waste Resin E.oeddlng Facility 

CEIH1 (Marcoule Nuclear Research Center) 
, / 

Centre d'Etudes Nuclealres 
B.P. 171 
F-30203 Bagnols-sur-Ceze 
Marcoule. France 

Manager. High-level Waste 
Deputy Manager 

Laboratory Studies 
Conf Inement Process I ng 

Hot Technology 

Faef) Itfes 

de la Vallee du Rhone 

Tel: 33-16-689-5390 
Telex: 480232F 

M. Bonn; aud 
Claude G. Sombret 

Ext. 2767 
N. Jacquet-Francillon 
A. Jouan 

Ext. 2768 
F. laude 

* TOR (Reprocessing Head-End Pilot Plant) 
Mission: Develop technology for LWR. FBR and MOX 
fuel s. 
Design Basis: PUREX f1 owsheet. mlxer-settl ers and 
pul sed col umns; 5 tHMI a. 
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cai:H (contd) 

.. PIYER (Hot P110t P1ant-Vftrff1catfon) 
Mfssfon: Test batch vftrfffcation processes 
<1969-1973); produce samp1 es for characterfzatfon 
and advanced (high-temperature) waste forms. 
Design Basfs: Pot cal cl ner/me1 ter; capacfty. 90 
kg glass/batch or 25-30 m3 HLLW/a; product. bore­
sl1 fcate gl ass blocks. 25 cm dfa by 2.5 m hfgh. 

II Hull Fusfon Non-Radfoactlve Prototype (84 startup) 

.. PEV Prototype (full-scale. non-radfoactfve R7IT7 
vftrfflcatfon process). Startup. 1984 

CEtt-S (Sac1ay ""clUr Researcb Centerl 

Centre d'Etudes Nucl'a1res 
de Sac1ay 

F-91191 Gff-sur-Yvette 
France 

Of rector 
Nuc1 ear Wastes 

Facll ftfes 

Tel: 33-16-908-6000 
Telex: 690641 F Energat: 

Sac1 ay 

Paul Mfrat 
Henrf Vfa1ettes 

.. Bltu.lnfzatfon Plant (radloactfve) 

.. Metal Waste Malter (startup. 1985) 

COGEMA <Ccaagnfe Generale des MatfBres NucHiafresl 

COGEMA. Inc. 
D1rectfon Generale 
B.P. 4 
F-78141 Ve1fzy Vf11acoub1ay 
France 

Cedex Tel: 33-13-946-9641 
69-7833 COGEM 

Vfce Presfdent. Reprocess,fng 
Ind. Dfrector. Reprocessfng 
La Hague Expansfon Proj./Reproc. 
Marcou1e Expansfon Proj./Reproc. 

FR-ll 
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COGEMtr-LA HAG!£ CENTER 

COGEMA. Centre de La Hague 
B.P. 270 
F-50107 Cherbourg 
France 

Tel: 
Telex: 

33-13-303-6000 
170030 Energat 

Director 
Reprocessing 
Waste Management 

Jean Parment i er 
Jean-Louis Ricaud 
Jean-Pierre Laurent 

Fuel Cycl e Pl"ogl"a.: Spent fuel rePf"ocessing and HLW v itrl­
fication. The La Hague pl ant was originally designed to 
handle magnesium-clad U metal fuel s from gas/graphite power 
reactors. Current pl ans are to transfer all reprocessi ng of 
gas/graphite fuels to Marcoule UPI and devote La Hague to 
treating LWR fuels with occasional FBR fuel campaigns 
through UP2. 

Facll Itles 

• UP2 (Fuel Reprocessing Plant) 
Mission: Reprocess magnesium-clad. natural 
uranium metal fuels from gas/graphite reactors and 
oxide fuels from LWRs and Phenix FBR (Phenix fuel 
has been reprocessed from 1979 to 1984. diluted 
with natural uranium fuel for critical ity control). 
Design Basis: ~~: chemical decl adding; 
PUREX fl ow sheet; capacity. 800 t/a and 1.6 tPu/a; 
contact maintenance. Oxide fuels: shear-leach HAD 
head-end; remote maintenance; capacity. 400 t/a of 
LWR fuels. 
History: Startup: UP2. 1967; HAO. 1976. From 
startup (6176) through 11/85 tot a 1 HAO throughput 
was 1.337 t fuel from LWRs and 10 t from Phenix. 

• UP2 800 (Fuel Reprocessing Plant) 
Mission: Reprocess U oxide and MOX fuels from 
French LWRs. 
Design Basis: Progressive expansion of UP2 pl ant 
from 400 to BOO t/a of LWR fuel started in 1984. 
to be completed in early 19905. Chop leach head­
end. PUREX flowsheet. AVM v itriflcatlon process 
[R7 vitrification plant: rotary calclner. metallic 
or ceramic melter; capacity. 600 m3/a HLLW (three 
lines - 50 l/hr HLLW. 25 kg/hr gl ass); canister 
dimensions: 42 cm dia x 1.3 m high (400 kg gl ass)]. 
Capacity: 800 t/a. 
Milestone: 1991. 
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COGEM6=LA !WilE CENTER (contd) 

• UP3 (Fuel Reprocessing Plant) 
Mission: Reprocess LWR fuels. 
Design Basis: Chop-leach head-end; PUREX flow­
sheet; AVM vitrification process (T7 plant: 
Identical to R7 vltr1flcatlon pl ant). 
Mll estones: Startup. UP2 800--1990/91. 

COGEMA-IWlCOlLE CENTER 

COGEMA. Centre de Marcoule 
B.P. 170 
F-30200 Bagnols-sur-Ceze 
Marcoule. France 

Tel: 33-16-689-5390 
Telex: 480232F MARCOGEMA 

(Marsellle-Marlgnane Airport. then by train to Avignon and 
by car to the Center.) 

01 rector 
Reprocessing Plant 

Maurice Alles 
Maurice Chotln 

Facll Itles 

• UPl (Reprocessing Plant) 
Mission: Reprocess magneslum-c1 ad natural uranium 
metal fuel s from mll itary or gas/graphite power 
reactors. 
DesIgn Basis: Mechanical dec1 ad; PUREX f1owsheet; 
contact maintenance; capacity 400-450 tHM/a of 
gas/graphite reactor fuel. In addition to mi 11tary 
fuel load. 
History: Startup. 1958; total gas/graphite power 
reactor fuels processed up to 11/85: 2.000 t. 

• AYM (Ate1 iers de Vltr1flcatlon de Marcou1e) 
Mission: Demonstrate AVM process: vitr1fy 
Marcou 1 e UPI wastes. 

• 

Design Basis: Rotary ca1clner feeding an 
induction-heated metallic melter; capacity. 30 
l/hr HLLW feed and 360 kg/day (1 canister) boro­
sllicate glass product; waste form. glass blocks 
0.5 m dla x 1.0 m high. 
History: Hot startup. 6178; as of 7/15/85. 956 m3 
of HLLW had been vitrified <1.233 canisters). 

Incinerator • Bltu.lnlzatlon Facility 
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DAM (plrectorats of MIlItary ApplIcatIons) 

Oi rectlon des Applications Militalres 
Commissariat a l'Energle Atomique 
31-33 Rue de la Federation 
F-75752 Paris. Cedex 15 
France 

FRN«:E 

FBFC (FrancQ=Belgs CoMpany fpr Fusl FabrIcatIon) 

Societe Franco-8elge de Fabrication de 
Combustibles 

Avenue Bertie Albrecht 
F-75008 Paris Tel: 
France Telex: 

Fac!lltlss 

33-14-766-5200 
290503 

* Fuel Fabrication Plant (Romans. France) 
Missloo: Fabricate U~ fuels for power reactors. 
Deslgo Capacity: 400 tla (to be Increased to 600 
t/a). 

• Fuel Fabrication Plant (Dessel. Belgium) 
Missloo: Fabricate U02 fuels. 
Deslgo CapacIty: 400 t/a. 

PARI S SCHOOL Of MItES 

Ecole Natlonale Superieure des Mines de 
Centre d'Informatlque Geologique 
35 Rue Saint-Honore 
F-77305 FontaInebleau Tel: 

Paris 

France Telex: 
33-16-422-4821 
600736 MINEFON 

Director. Math. Geol. Center 
Deputy 01 rector 

Dr. Ghislain de Marsily 
Dr. G. E. Ledoux 

Waste Managa.aot R&D: Geologic waste isolation (fluid flow. 
heat transport and mass transport studies--theoretical. 
1 aboratory and f iel d tests). 
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Socl~t~ G6nerale pour les 
Techniques Nouvelles 

1 Rue des Herons, 
Montlgny Ie Bretonneux 

F-78184 St.-Ouentln-en-Yvellnes 
Cedex, France 

President 
Managing Director 
Technical Director 

Transnucll!alre 
11 Rue Christophe-Colomb 
F-75008 Paris 
France 

General Manager 
Technical Manager 

III 
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Tel: 
Telex: 

33-14-058-6000 
698316 F 

Lout s Pradere 
Pierre B. de la Combe 
Cl aude Berna rd 

Tel: 
Telex: 

33-14-723-7850 
280992 

Bernard Savornfn 
Paul Blum 
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MAJOR PlB..IC HOLIDAYS (1986) 

January 1 
March 28 
March 30-31 
May 1 
May 8 
May 18-19 
June 17 
December 25-26 

TIME 

Standard Ti~e ~ashlngton D.C.: 

Daylight S,ving Time period: 

New Year 
Good Friday 
Easter 
Labor Day 
Ascension 
Pentecost 
Day of Unity 
Christmas 

+ 6 hours 

03/30 - 09/27/86 

PASSPORT/VISA 

A passpoo't is needed to depart and re-enter the United 
States. A visa is currently not required for a visit to 
Gennany, however, it fs recommended to consul t a travel 
agency for up-to-date information concerning requirements. 

CURREI«:Y EXOiAt«:iE RATE 

1 USS ; 2.4235 Mark (DM) 
per Wa I 1 Street J ourna 1. 01/03/86. As rates fluctuate 
dally. it is recommended to obtain current rates from local 
banks or newspapers prior to departurL 

DIRECT DIAllt«:i 

Individual numbers for direct dialing to Germany are com­
plete as listed; dial international access code: 011 
+ 32 + I oea I nullber. 

American Embassy 
Delchmannsaue 
D-5300 Bonn 2 

us OOASSy - BOHN 

Tel: 49-228-339-3390 
Federal Republic of Germany Tel ex; 885452 

Science Counselor Dr, Robert G. Morris 



ENERGY 

Population 

Energy Demand 

011 Demand 

El ectrl c Power Plant Capacity 

Electric Power Production 

NUClEAR POWER 

1963 

1980 

1962 

1960 

1983 

1983 

Ge..-any (FRGJ 

61.4 mlllion 

272 Mtoe 
(55% imported) 

257 Mtoe 

133 Mtoe 
(96% imported) 

87 GWe 

373.8 lWh--
1I1S nuclear 
64% coal 
101 gas 
51 hydro/geoth. 
3% 011 

1985 331 nuclear 
1990 -401 nuclear 

Polley: Strong federal support for nuclear industry; 
emphasis on lWR; lMFBR and HTGR demonstration projects. 

Nuclear Power Plant Capacity 

Reactor Mix 

INDUSTRIAL FUEL CYQ.E 

1986 
1990 
2000 

1985 

17.6 GWe 
22.9 GWe 
25.6 GWe 

PWR: 

BWR: 
FBR: 
HTR: 

9 (1972-85) 
5 (1986-92) 
7 (1972-85) 
1 (1987) 
1 (1905) 

Polley: Full commercial capab1l1ty --enrichment; fuel 
fabrication; domestic reprocessing of standard LWR fuels; 
pl utonlum recycl e to FBRs and lWRs. Immedl ate reprocessing 
load Is to be handled by foreign plants. 

Waste Manage.ent Strategy: Vitrification of HlW and interim 
storage of HLW glass for at least 10 years; disposal of 
reprocessing wastes in salt-dome repository; disposal of 
reactor and decommissioning wastes In salt repository or 
abandoned I ron mine. 
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Germany (FRG) 

Cumulative Spent Fuel 
flrlsings (LWR) 

1980 
1985 
1990 
2000 

960 tU 
2.250 tU 
4.550 tU 

ll.OOO tU 

Cumulative Waste Arisings 2000 LLW 250-500.000 drums 
ILW 70-100.000 drums 
HLW 4.600 blocks glass 

Industrial-Scale Activities 

.. Uranium mining and milling (tU/a): 100. 

.. Uranium enrichment (tSWU/a): 1985--100. 1986--400. 

It Fuel fabrication 
U02 fuel: 950 tUfa 
MOX fuel: either 40 tHM/a for LWR fuels or 10 
tHM/a for FBR fuel e1 aments (ALKEM). 

.. AFR spent fuel storage 
1.500 t, dry storage <Gorl eben). startup 1986. 
1.500 t. dry storage (Ahaus). stopped by court 
order. 

.. Fuel reprocessing plant (350 to 500 t/a)--to be 
constru cted near Wackersdorf. Bav ari a. Approval 
process started 1985. 

Major Milestones 

.. Spent fuel AFR at Gorleben 1986 .. Fi rst fuel reprocessing plant at 1995 
Wackersdorf .. Konrad Iron mine repository 1989 .. Gorleben repository. LLW/HLW 1995/2003 .. Be ready to accept HLW canisters fran 
Cogema/La Hague 

INTERNATIONAl RELATIONSHIPS 

US: DOE/BMFT lJIIbre11a Agr_nt for Waste Mana~nt 
Exchange 
Term: 12-20-74 to 12-31-89. 

1990 

Scope: Geologic disposal In salt deposits; retriev­
able surface storage; R&D; 0&0; operational 
aspects of LL/ILW storage and disposal; 
transportation. 

Emphasis: Detailed technical exchange of waste 
treatment technology (design/operation of US 
and FRG HLW vitrification pilot plants. con­
ditioning of LLW/TRU wastes. waste form char­
acterization) and waste package development; 
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collaboration In In-situ tests in FRG's Asse 
sal t mine; US observation of shaft drlll ing 
at the Gorleben repository Site; cooperation 
In tests of transport/storage casks and in 
waste transportation studies. 

DOE/BMFT l~le.entlng Agree.ent for Asse Mine Studies 
Term: 10-1-81 to 10-1-86. 
Scope: In-situ studies of brine migration. test 

equipment. per-formance of materials. thermal 
effects. 

OOE/SMFT h,p l_tlng Agr_nt for Hl" 1~1l1Z11tlon 
Studies 
Term: 
Scope: 

11-28-84 to 11-28-90. 
Plant design. construction and oparation; 
fabrication by DOE of heat-ond-radiation 
sources that simulate HLW glass canisters. 
for FRG tests at Asse. 

SIl./BAM IlIpl_ntfng Ag.-t for Transportation 
Research 
TerM: 
Scope: 

1-1-85 to 12-1-87. 
Cask development and design; transportation 
packaging; risk analysis. 

Member of EC. IAEA and OECO/NEA. Partnersh 1 p with the 
Netherlands and the UK in URENCO uranium enrichment consor­
tium. with Fronce and the UK In United Reprocessors GmbH 
(DWK) and Nucl ear Transport, Ltd. <Transnukl ear), with Bel­
gium and The Netheriands In FRG SNR-300 LMFBR demonstration 
project. Small interest In SuperPhenlx project (France). 

ORGANIZATION 

• Federal Government 
- Coordinates FRG nuclear program 

Sponsors R&D 
Builds and operates radioactive waste disposal 
facilities (through PTS) 
Sets licensing rules 

• States (Laender) 
License nuclear plants 
Provide LLW Interim storage area 

• Utn Ities 
Prov Ide spent fuel storage. reprocessi n9 and 
waste treatment 
Pay for waste disposal 
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GeniaRY (FRG) 

GOVERNMENT RESPONSIBILITIE5--NUClEAR FUEL CYCLE/W MANAGEMENT 

BMfT (Federal Ministry for Research and Technology) 
1 
1 • Govern.ent Fuel Cycle/Waste Manag ... nt 
1 Progra. Aclelnlstratlon 
1 
1- GSF/lfT 
1 
1 • FRG Lead Geologic Waste Disposal R&D 
1 • Supporting Lab Worit - Salt Properties 
1 • Asse II Studies * Konrad R&D 
1 
1- KtK 
I • LWRlFBR Spent Fuel Reprocessing 
I * LWR Fuel Cycle Waste Treat8ent/Packaglng 
I • LWR Spent Fuel Manageeent Alternatives 
I * HlW Vitrification R&D - PAMELA Support 
I 
I-KfA 
1 
1 • HTGR Fuel Cycle * Waste Treat8ent 
1 
1- IIU 

• Waste For. Characterization Techniques! 
Properties 

BMW (Federal Ministry for Econo.lcs> 
I 
1- BGR 
1 
1 • Geologic Survey 
1 • Salt ~ Repository R&D (Salt Properties. 
1 Rock Mechanics) 
1 
1- PTB 

I • Fuel Storage Licensing 
1 
1- DeE 

• Construction/Operation 

8MI (Federal Ministry of Interior) 
1 
1 • State Licensing Procedures 
1 • Nuclear Safety/Radiation Protection 
1 
1- RSK (Reactor Safety ~lsslon) 
1 
1- SSK (Radiation Protection ~lss1on) 

LAENDER (State Governments> 

• Licensing 
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INDUSTRIAL/UNIVERSITY RESPONSIBILITIES 

DWK (Owned by fAG Nuclear utilities) 
I 

Gel'llilny (fOO) 

1 • fuel Reprocessing/Waste Conditioning Services 
1 • funding of Waste Disposal Services Provided by 
1 federal Gove ..... nt 
1 • Construction/Operation of PNELA Pilot Plant 
1 
1- WAK (DWK Subsidiary) 
I 
1 • Reprocessing Pilot Plant 
I • DWK R&D Prograa Manag ... nt 
1 
I- BlG (DWK Subsidiary) 

• Gorleben Spent fuel/llW Storage facilities 
Operation 

NllCEM (Owned by Degussa. 451; RWE. 2S1. RTZ. 181; 1«;. 121) 

• llW/TRU Waste Treat.ent R&D facility Design 
• R&D-Spent fuel Packaging for Disposal 

ALKEM (Owned by NtJ<EM. 401; KWU. 60S) 

• MDX fuel fabrication R&D/Production 
• TRU Waste Treat.ent 

TRANSNtJ<LEAR (Owned by NtJ<EM. 67S; Transnuclealre SA. 331) 

• Shipping Cask DevelopaentlProductlon 
• Portable llW Solidification 
• Transportation of Radioactive Materials 

TUM (Technical university Munich) 

• Actinide Ch_Istry R&D 
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N..KEM GmbH 
Postf ach 110069 
0-6450 Hanau 11 (Wolfgang) 
Federal Republic of Germany 

01 rectors 

Plutonium Waste Treatment 

Facflities 

Tel: 
Telex: 

Genoany (FRG) 

49-6181-58-0 
418-4124 rbu d 

Horst Roepenack 
49-6181-58-4600 

Dr. Wolfgang Stoll 
49-6181-58-4666 

Dr. Volker Schneider 
49-6181-58-4590 

Dr. F .-W. Ledebri nk 
49-6181-58-4155 

• MOX Fuel Fabrfcatfon Plant 
Capacfty: 40 t/a. LWR fuel; 10 t/a. FBR fuel. 

BAM (federal Instftute tor Material Testfng) 

Bundesanstalt fuer Material Pruefung (BAM) 
Unter den Eichen 87 
D-l000 Ber1 in 4S Tel: 49-30-8104-1 

18-3261 BA/£ C Federal Republic of Gennany Telex: 

BGR (Federal Institute for Geosciences 
and Natural Resgurces) 

Burdesansta1t fuer Geow 1 sse nschaften 
und Rohstoffe 

Stil1eweg 2 
0-3000 Hannover 51 
Federal Republic of Germany 

Director, Division 2, 
General/Technical Geology 

Director, Subdivision, 
Engineering Geology 

Rock Mechanics 
Soil Mechanics 
Salt Mechanics 
Rock Mech. in Mining/Tech. Res. 
Rad. Waste Disposal 
Underground Storage 
Hydrogeology 
Groundwater Geophysics 
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Tel: 
Telex, 

49-511-6468-1 
92-3730 bfb 

Prof. Helmut Venz1aff 

Prof. ~ichae1 Langer 

Prof. A. Pa h 1 
Dr. R. Luede1ing 
Dr. H. Albrecht 
Dr. D. Meister 
Dr. W. Jaritz 
Dr. H. Reum 
Dr. H. Vierhuff 
Dr. W. Giesel 



Ga ..... ny (FRGI 

11FT (Faderal M1nistry for Sc;f.";a and T@Cbnology) 

BundesmfnfsteriJl,' fuer Fo,'schung 
und Technologfe 

Hefnemannstra5se 7. 
Postfach 200706 
0-5300 Bonn 2 
Federal Republfc of Germany 

Mfnfster. Scfence/Technology 
Dfrector General, Energy/ 

Envfronment/Raw Materfal~ 
Dfrector. Energy Scf. Tech. 
Reprocessfng/Recyclfng 

Waste Dfsposal 

Spent Fuel 
Waste Treatment 
Reposftory Programs 

Tel: 
Telex: 
Fax: 

49-228-591 
88-5674 BMFT 
49-593-105 

Dr. Hefnz Rfesenhuber 
Dr. Guenter Lehr 

Dr. Manfred Popp 
Dr. Rolf-Peter Randl 

49-228-59-3275 
Dr. Hamacher 

49 '228-59-3282 
He 1 mut fl. Gef pe 1 
Dr. Karl hef nz Huebenthal 
Ref nhard 011 f g 

BtII (federal MInIstry of the Intertm:l. 

Bundesmfnfsterfum des Innern 
Graurhefndorfer Strasse 198 
0-5300 Bon n 1 
Federal Republfc of Germany 

Chafrman. Advfsory Commfttee 
on Reactor Safeguards (RSK) 

Chafrman. Advfs. Commfttee on 
Radfologfcal Protectfon (SSK) 

Tel: 
Telex: 

49-228-6811 
88-6664 bmf d 
88-6896 

Dr. Schenk 

A. Kaul 

DBE (Ga ..... n eo.pany for Constructi9n and Operation 
of Waste Qispgs!l Facilities) 

Deutsche Gesellschaft zum Bau und 
von Endlagern fuer Abfallstoffe 

Woltorfer Strasse 74 
0-3150 Pef ne 1 
Federal Republfc of Germany 

Managfng Dfrector 
Dfrector. Mfnfng 
Of rector. Lfcensfng 
Dfrector. Project-Related R&D 
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Betrfeb 
mbH <DBE) 

Tel: 
Telex: 

49-5171-43-100 
92-646 dbe d 

1'101 fgang Pftz 
Gernot Gruebl er 
G. Holtz 
Dr. H. Jezferskf 



Ge ... any (FRG) 

DHI (GerMAn HydrQgraphlc Institute) 

Deutsches Hydrographisches 
Isotopenlaboratorium 
Bernhard-Nacht-Str. 78 
P,O. Box 220 

Institut 

0-2000 Hamburg 4 Tel: 49-40-3190-1 
21-1138 bmvhh Federal Republ iof Germany Telex: 

President Prof. Gerhard Zickwolff 

OWlS (GerMAn Euel Reproclsslng eo.,any) 

Deutsche Gesel"1 schaft fuer Wiederaufarbeitung 
von Kernbrennstoffen mbH 

Hamburger Allee 4, Postfach 1407 
D-3000 Hannover 1 Tel: 49-511-3390-0 

92-20202 dwk Federal Republic of Germany Telex: 

Board Member for Engineering/ Joachim Mischke 
Technical Director 

Waste Management 
Project Oi rection 

Dr. Klaus Einfeld 
Dr. Storck 

Board Member for Research Dr. Mueller von 
Blumencron 

Facll Itles 

• AFR Spent Fuel Storagl Facilities (Gorleben and 
Ahaus sites) 
Dlslgn Basis: Dry storage in CASTOR casks-
400 casks in a building which has dimensions of 
600 ft x 125 ft x 62 ft high; capacity. 1500 t. 
Milestone: Startup of Gorleber AFR. 1986. 

• fuel Reprocessing Plant (Wackersdorf. Bavaria) 
Mission: Demonstrate operaoil ity and safety of 
small commercial pI ant; reprocess spent LWR fuel s 
commerc i all y. 
Dlslgn Basis: Shear-leach head-end; PUREX 
process; capacity, 350 t/a. 
Millstone: Startup. 1995. 

• PAMELA Pilot Plant (Mol. Belgium) 
Mission: Demonstrate ceramic mel ter and VITROMET 
production with stored Eurochemic LEWC. 
Design Basis: I iquid-fed ceramic mel ter. 0.72 m2 
surface area; capacity. 36 l/hr feed. 25 kg/hr 
gl ass (3 canisters/day @ 150 kg glass/canister); 
product. ei"cher borosl1 leate gl ass blocks or 
VITROMET. 0.3 m dia by 1.2 m high. 
History: Hot operation. startup 1985. 
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Genoany (FRG) 

GSF/lfT <Co.pany for Radiation and Environ.ental Research. 
Institute for Updargrgupd Storage) 

Gesellschaft fuer Strahlen- und 
Umweltforschung mbH Muenchen. 
Institut fuer Tieflagerung 

Theodor-Heuss-Strasse 4 
0-3300 Braunschweig 
Federal Republic of Germany 

Tel: 
Telex: 
Fax: 

49-531-8012-1 
95-2865 Iftta d 
49-531-8012-200 

Waste Managa.ent R&D: Development and testing of safe. 
final geological storage for radioactive wastes. and of data 
for planning. constructing and operating repositories. 

Director. Disposal Techniques 

Eng. Techniques 
Geotechnology 
Test Fields 

Geophysi cs 
Director. Safety Tech. 
Safety Analysis 
Geology 
Geoc~emlcs 

o I ,'ector. Pl'oj. Mgmt. 
ILW/ HLW Proj ects 
Gorleben Site 
Licensing 

Schachtanlage Asse 
0-3345 Reml~ngen 
Kreis Wolf~nbuettel 
Federal Republ ic of Germany 

Director. Operational Devel. 
Mi ne Manager 
TeCh. Planning 
Rad. Protection 

Facilities 

Dr. Klaus Kuehn 
49-531-8012-231 

(Vacant) 
Manfred W. Schmidt 
Tilman Rothfuchs 

49-5336-89232 
Dr. D. Fl ach 
Dr. Werner H 11 d 
Dr. Storck 
Dr. T. Brasser 
Dr. H. Gies 
Dr. Wernt Brewltz 
Dr. Rolf Stlppler 
Kunze 
O. Opp 

Tel: 49-5336-891 

K1 aus Duerr 
Kurt Thielman 
Helmut Kolditz 
Dr. Mueller-Lyda 

• Assa II Salt Mine (12 km SE of Wolfenbuettel) 
Mission: In situ testing and disposal technology 
development for a salt dome repository; through 
1978. disposal of lLW and n.w. 
HIstory: Startup. 1967. 

• Cha.f~al and Hyd~logy Labo~atorles (Braunschweig) 

.. Rock Mechanics Laboratory (Braunsc;lweig) 
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Germany (FRG) 

Hahn-Meltner Institut fuer 
Postfach 390128 

Kernforschung, GmbH 

Glienicker Str.sse 100 
0-1000 Berl in 39 
Federal Republic of Germany 

Scientific Technical Director 
Managing Director 
Reactor Chemistry Section 

(HMI Waste Program) 

Tel: 49-30-8009-1 
Telex: 18-5763 

Prof.-Dr. H. Lindenberger 
Dr. Mo I~ettesheim 

Dr. Werner Lutze 

KFA (Juellcb Nuclear Researcb Centerl 

Kernfurschun9sanlage Juelich GmbH 
Postf aeh 1913 
0-5170 Juellch 
Federal Republic of Germany 

Director. Institute of 
Chamical Technology 

Repror./Final Storage 
HTGR Fuel Cycle Project 
Di rector. Decon. lnst. 
Director, Reactor Mtls. lnst. 

FacilItIes 

• FIPS II (radioactive) 

Tel: 
Telex: 

49-2461-610 
83-3556 

Prof. Erich Merz 
49-2461-61-5299 

Dr. Erich Zimmer 
G. Kaiser 
Dr. Manfred Laser 
Prof. H. Nickel 

MIssIon: Develop HLW vitrification techno I ogy. 
DesIgn BasIs: Denitration to form sludge, drum 
dryer, in-can mel ter. Capacity, I kg/hr gl ass; 
product. phosphate or borosil icate glasL 
MIlestone: Hot operation, 1986 (FBR work by KfK). 

~Isrube Nuclear Research Centerl 

Kernforsch1mgszentrum Karlsruhe 
Postfacn 3640 
0-7500 Karlsruhe 
Federal Republic of Germany 

GmbH 
Tel: 
Telex: 
Fax: 

49-7247-821 
78-26484 
49-"1247-·62-5503 

(Convenient route From US i5 by p'l~nf' to Frankfu,"t and by 
trai n or car to Karl sruhe.) 

GE-10 



KfK (contd) 

Manager. Fuel Reproc./Waste 
Mgmt. Project (PWA) 

Dfrector. Waste Treatmt. (HOB) 
Dfrector. Instftute for Hot 

Chemfstry 
Deputy Df rector 
Dfrector. Instftute for Nuc. 

Waste Tech. (INE) 
Ffnal Dfsposal 

Chemfstry (WMRD) 
Process Engfneerfng 
Dfrector. Instftute for 

Radfochemfstry (IRCh) 
Dfrector. Ctrl. Eng. Dept. (IT) 

Remote Handlfng 
Dfrector. Lab. for Aerosol 

Phys./Fflter Tech. (LAF II) 

Facilities 

Gel"1lany (FRG) 

Dr. Reinhard Kroebel 
49-7247-82-2032 

Dr. Guenter Hoehlefn 
Prof. Klaus Ebert 

Dr. Gunter Koch 
Dr. Helmut Krause 

49-7247 -82-2230 
Dr. R. Koester 

49-7247-82-2302 
Dr. Horst Pentfnghaus 
Dr. S. Wef senburger 
Prof. Ache 

W. P. Schmfdt 
C. Boehme 
J. Wflhelm 

• MILLI Hot Cell facll1ty (fuel reprocessf ng) 
Mission, LWR and FBR fuel reprocessfng R&D. 

• MINKA Hot Glove Boxes (U and Pu) 
Mission: Extractfon code veriffcatfon for pul sed 
columns and maloperatfon experfments. 
Design: Small scale pul se columns ffrst extrac­
tfon cycle. 
M1lestone: Startup: U - 1985. Pu - 1986. 

" PUlE Hot Facl11ty (fuel reprocessfng) 
Mission: U/Pu Separatfon. 
Design Basis: Pul sed Col umns, El ectr. Chem. 
Reductfon. 
History: Startup 1982. 

• PUSTA Facility (fuel reprocessfng) 
Mission: Development of Pul sed Pl ate Col umns 
Desfgn Data. Correlotfon Equations. 
Design Basis: Col umns of 100 nrn. 210 mm. and 
350 mm diameter. 
History: Startup, 1984. 

" KRETA 
Mission: Develop 85Kr recovery technology. 
(Project canpleted August/1985). 
Design Basis: Cryogenic df still ation; capacity. 
50 mJ/hr. 
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Kfl( (contd) 

* PASSAT Facility 
Mission: Develcpmen'; and testing vf DOG filters. 
Design Basis: Packed fiber mist eliminators, 
HEPA-fnter, Iodine-filter. 
History: St,.rtup, 1978 (prog. campl etlon. 1987). 

• BEATE Facility 
MIssion: Aerosol source term destination and Voc,·· 
behavior. 
Dsslgn Basis: Stirring and transport of liquids 
by al r and steam. 
History: Startup. 1983 (prog. completion 1987). 

* C~ra.lc Malter (nonradioactive) 
)41551011: HlW v !trlficatlon process development 
.fth ceramic melter for the PAMELA pilot plant and 
for the WA-350. 
Oeslgn Basis: liquid-fed joule heated me1ter; 
PAMElP, capacity: 30 11hr HllW or 30 kg/hr gl ass; 
WA-350 copaclty: 80 1/hr HAWC evaporation. 
History: Startup. 1981; WA-350 me1ter. 1985/86. 

• ALONA (radioactive acid digestion pilot pl art 
built and operated by KfK at Mol. Belgium) 
Mission: Demonstrate acid digestion of combus­
tib1 e TRU wastes. 
Design Basis: Treatment with H2S04-HNQ3 in 
thermal loop system. Capacity. 1,000 m3/a. 
History: Startu~. 1982; terminated 1985. 

• Waste COncreting Plant (radioactive) 
Mission: Immobilize KfK IlW. 
Design Capacity: 2.5 t/day waste. 
History: Startup. 1977. 

NUKEM GmbH 
Postfach 110060 
D-1'i450 Hanau 11 
Federal Republic of Germany 

Manag1 :\9 D'I r"ect.ors 

Division Managers. 
Process Engineering 

Department Manager. R&D 
TRU Waste 
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Tel: 
Telex: 

49-6181-58-0 
41-84113 nuk 

M. Stephany 
P. Jelinek-Fink 
Dr. K. G. Hackstein 
H. Plrk 
H. Dyroff 
Dr. H. Huschka 
Dr. Volker Schneider 



Genaany (ERG) 

PIB (federal Science/Engineering Laboratory) 

Physlkallsch-Technlsche 3undesantalt 
Bundesallee 100 
0-3300 Braunschweig Tel: 49-531-5921 

95-2622 ptb d Federal Republic of Germany Telex: 

01 rector 
Director. Division Storage/ 

Radwaste Disposal 
Waste Product 
Radiation Safety 
R&D. Accident Analysis 
Explorations/Mine Construction 
Director. Subd. Fuel MatIs. 
Transport Licensing 
Interim Stor. Fac. Licensing 

facilities 

Prof. Dr. H. Roethemeyer 
Dr. Horst Schneider 

49-531-592-7620 
Dr. Ernst Warnecke 
Dr. Ehrlich 
Dr. 1111 
G. Wosnick 
Dr. W. Collin 
M. Blechschmidt (acting) 
M. Bl echschmi dt 

• Gorleben Disposal Site (20 km NE of Braunschweig) 
Mission: Dispose of high-level and TRU wastes. 
Repository Concept: 65 m deep boreholes In tunnel 
floors at depths of 600-1000 m In the Gorleben 
sal t dome. 
Milestone: Startup. 1995. 

• Konrad Iron Mine (10 km SW of Braunschweig) 
Mission: 01 sposa 1 of 1 ow-I evel and decommis­
Sioning wastes. Hard-rock disposal R&D. 
Milestone: Startup as disposal site. 1969 

Mine Manager M. Kubetzy 
49-534-127-3566 

JRANSNU(LEAR 

Transnuklear GmbH 
Postfach 110030 
0-6450 Ha nau 11 
Federal Republic of Germany 

Executive 
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Telex: 

49-6161-560 
41-64123 tnf d 

Dr. Peter Vygen 



Gentany (FRS) 

TUM (Technical Uniyersity Munich) 

Technlsche Universitaet Muenchen 
Walther-Melssner-Strasse 
0-8046 Garchlng (Muenchen) 
Federal Republic of Germany 

Director. Radlochem. Institute 

Tel: 
Telex: 

49-89-21051 
52-2854 tumue d 

Prof. Franz Baumgaertner 

WAK (Fuel Reprgc@sslnQ CoIpany) 

Wiederaufarbeltungsanlage Karlsruhe 
Betriebsgesellschaft mbH 

Post f ach 220 
0-7514 Eggensteln-Leopoldshafen 2 Tel: 49-7247-881 
Federal Republic of Germany Telex: 78-26893 wak d 

(WAK and the WAK pI ant are located next to Karlsruhe Nucl ear 
Research Center. WAK is a subsidiary of DWK.) 

Ch i ef Execut I ve 

R&D Dlv! sian 

Facilitfes 

Dr. Walter Schueller 
49-7247-88204 

Dr. Karl-Dieter Kuhn 
49-7247-88506 

• WAK Reprocessfng Plant (owned by KfK) 
Mfssfon: Reprocess U02 fuels; recover pI utonium 
for recycl e; test advanced technology. 
Desfgn Basfs: Chop-leach head-end; PUREX process; 
capacity. 175 kg HM/day. 
Hfstory: On-line from 9/71 to early 1980. when it 
was shutdown for dissolver replacement. Total 
throughput to 1980. 115 tHM (43 tHM fran LWR 
fuel). Operation resumed. October 1982. 

• TEKO Hall (cold semi-works. owned by KfK) 
Mfssfon: Test fuel cycle components and unit 
operati ons; currentl y bei ng equi pped for fuel 
reprocess i ng stu die s. 
Oesfgn Basfs: Shear. dlssol ver. centrifuge. 
solvent extraction battery; head-end capacity. 
4 tHM/day. 

Manager 

GE-14 

Dr. Eiben 
49-7247-88450 
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INDIA 

HOLIDAYS 

Jan, 1 New Year Aug. 15 Independence 
January Id-ul-Fitr August Janmashtami 
Jan. 26 Republic Day Sept. Anant Choudas 
February Va santa October Dusehra 
February Maha Sivarati October Di~ali 

March Holi Oct. 2 Gandhi's Birth 
March Dul hendi October Bhaiya Dooj 
April Durga Ashtmi November Guru Nanak's 
April Muharram Bi rthday 
April Mahav i r J ayanti December Singh's Bi rth 
Apr. 13 Bai sakh i Dec. 31 Bank Holiday 
August Raksha Bandhan 

TIME 

Standard Time Washington D.C.: + 10.5 hours 

PASSPORT/VISA 

A passport is needed to depart and re-enter the United 
States; in addition. a visa is currently required for a 
visit to India. Most travel agencies can provide up-to­
date information concerning requirements. 

CURREtCY EXOiN«>E RATE 

1 USS = 12.03 Rupee 
per Wall Street Journal. 01103/86. As rates fl uctuate 
daily. it is recommended to obtain current rates from local 
banks or newspapers pri or to departure. 

US EMBASSY - IlEW PELHI 

American Embassy 
Shanti Path. Chanakyapuri 
110021 New Delhi 
India 

Science Counselor 

Tel: 
Telex: 

S. Ahmed Maer 



INJIA 

ENERGY 

Populatlon 1984 731 m1lllon 

Energy Demand 1979 94 Mtoe 

011 Demand 1980 28 Mtoe 
(65:l Imported) 

Electric Power Plant Capacity 1982 35 GWe 
1985 50 GWe 

Electric Power Production 1982 107 TWh--
50:l coal 
4~ hydro 

6:l oil 
2.71 nuclear 

NUCLEAR POWER 

Policy, Heavy dependence on nuel ear power to augment the 
nation's electric power generating capacity. A three-phase 
program--flrst phase. reactors fuel ed with natural uranium; 
second phase. FBRs fueled with Pu produced by first-phase 
reactors; third phas6, sal f-sustalnlng thorium-uranium cycl e 
reactors. 

Nuclear Power Plant Capacity 1986 1.3 GWe 
1990 1.7 GWe 
2000 5.9 GWe 

Reactor Mix 1985 BWR, 2 (1969) 
HWR: 4 ( 1973-85) 

2 (1986-89) 

Reactor Development 1985 FBR 12-15 MWe test unit 
1990 FBR 500 MWe commercl al 

INDUSTRIAl FUEL CYCLE 

Pol icy: Achieve sel f-sufflcleney In CANDU-type fuel cycl &-­

uranium mil ling. conversIon to U02' fuel fabrIcatIon, 
reprocessIng (In small pI ants adjacent to power statIons); 
If enrl ched UF 6 supp 1 y for Indl a's BWRs I s cut off. they may 
fuel wIth UOZ-PU02' 

Waste Managa.ent Strategy, VItrIficatIon of HLW, InterIm 
storage for at least 20 years and dIsposal In a granIte or 
gnal ss formation. 
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Cumulative Spent Fuel 
Arisings (LWR and HWR) 

Cumulative Waste Arisings 
Primary solid wastes 

LLW concentrates 
ILW 
HLW 

Industrial-Scale Activities 

1960 
1965 
1990 
2000 

~ 
1.700 m3 
2.500 m3 

650 m3 
350 m3 

IIilIA 

370 tu 
760 tU 

1.560 tU 
5.000 tU 

Z!!!!!! 
107.000 m3 

77 .000 m3 
20.000 m3 
8.000 m3 

" Heavy-water production (t/a): 1961--300; 
additional capacity is pI anned. sufficient to 
ylel d a 13.000 t Inventory by the year 2000. 

" Uranium mining and milling (t/a): 200. 

" U02 fuel fabrication (tlal: 1961--100, 1964--210. 

" Fuel reprocessing: 

" 

Trombay pilot plant. 30 t/a (1962--) 
Tarapur pI ant. 100 t/a <1962--) 
Kalpakkam plant. 100 tla. 

HLW vitrification: Tarapur (1966--). 

IR>ANIZATION 

Prime MI ni ster 
1 
1-- Department of Atomic Energy 

1-- Atomic Energy Commission , , 
1-- Atomic M1nerals 

1-- Nuclear Fuels 

1-- Power Project Engineering 
1 
1-- Research and Development 

1 
1-- Reactor Research Center (Kalpakkaml 

1 • Fuel Cycle R&D 
1 • Waste Management 
1 
1-- Bhabha Atom1c Research Center 

• Fuel cycle R&D 
• Waste management 
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Bhabha Atomic Research Centre 
Trombay. Bombay 400 085 
India 

Director. Nuclear Safety Group 
Waste Management Division 
Central. WM Facll •• Kalpakkam 
Radlol. Protection Division 
Director. Chem. Engineering Group 
Fuel Reproc. Dlv. PreFre 

V. N. Mackonl 
N. S. Sunder Raj an 
R. V. Amal raj 
K. G. Vohra 
B. K. Garg 
A. N. Prasad 

I1IlIA 

Activities: BARC has five test reactors; radiochemistry and 
Isotope laboratories; an Isotope production and processing 
unit; pllot plants for production of heavy water. zirconium. 
titanium. etc.; a thorium plant; a uranium metal plant; a 
fuel reprocessing plant; the Fuel Irradiation and Processing 
Laboratory; and supporting fac1l1tles. Fuel cycle R&D In­
cl udes fuel reprocessing. HLW solidification. treatment of 
alpha-eml~tlng wastes (Incineration. wet oxidation. decon­
tamination. and lmmob1l1zatlon of cl adding hulls), D&O. and 
waste 1501 atlon In geologic formations. 

Facfl Itles 

• Tra.bay Fuel Reprocessing Plant 
Mission: Reprocess natural uranium metal fuels. 
Design Basis: Chemical declad. PUREX flowsheet, 
contact mai ntenance; capacity. 0.1-0.15 tHM/day. 
History: On-l1ne. 1965-1974; modified and being 
readied to operate again. 

• HlW Vitrification Plant 
History: Construction start, 1981. 

Department of Atomic Energy 
Chhatrapatl Shlvaj 1 Marharaj Marg 
Bombay 400 039 
India 
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DIIE (contd) 

~ta.tc Energy eo..fssfon (lIEe) 
::ha1 nnan Dr. Raja Ramanna 

AtOllfc Energy Regulatfon Board (IIERS) 

IIC)IA 

Chairman A. K. De (Inst. of Tech.) 
Functfon: Regulatfon and licensing of nuclear facIlities. 

Nuclear Power Board 
Chaf nnan Dr. M. R. SrInIvasan 
Functfon: DesIgn. construction. and operation/maintenance 
of nuclear power statIons. 

KOlAR WASTE PISfOSN,. RESEARCH SWION 

Located In the Kolar gold mfne area of the Karnataka State. 

Mfssfon: Assess the suftabi 1 ity of peni nsul ar gneisses for 
location of a reposItory (In situ studIes). 
Descr-lptfon: Tunnel extended fran abandoned sectIon of one 
of the Kolar gold mInes Into a neighboring gneIssIc formatfon. 
Hfstor-y: Startup. late 1979. 

HADRAS AI<»1IC POWER I'RQ,JECT 

Madras AtomIc Power Project 
Kalpakkam. IndIa 

Mtsston: Nuclear power productIon. FBR development. fuel 
reprocessIng and waste treatment. plutonium fuel fabricatIon 
for FBRs. 
Fuel Cycle R&D: FBR technology. reprocessing of FBR fuels. 

Facti !tIes 

• Kalp~kka. Fuel Reprocessfng Plant 
Mtsslon: Reprocess spent fuel from the Kal pakkam 
reactors and from the lS-MW FBTR commIssioned 1985. 
Design Basfs: PUREX process. wfth a separate lIne 
for FBTR mixed-carbIde fuel s; capacIty. O~ 
tHM/day for PrA'lR fuel s. 

• Kalpakka. Fuel Reprocessfng Laboratory 
Mfssfon: Develop and test equipment and unft 
operatIons for FBR fuel reprocessing. 

• Kalpakka. HLW Vftrtffcatfon Plant 
Hfstory: ConstructIon start. 1983. 
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HillA 

TARAP!.R ATlMIC POWER SWION 

Tarapur Atomic Power Station 
Tarapur. Maharashtra 
India 

Mission: Prov Ide el ectrlc power. reprocess spent fuel from 
Tarapur reactors and Immobilize the associated wastes. 

Facilities 

* Tarapur Fuel Reprocessing Plant (PreFre) 
Mission: Reprocess natural and low-enriched U02 
fuel s. 
Design Basis: Chop-leach head-end; PUREX flow­
sheet; contact maintenance; capacity. 0.5 tHM/day. 
History: Construction compl eted. 1975; hot 
operation. 12/82, 

* VIP (Waste Immobilization Plant) 
Mission: Vitrify Tarapur HLW. 
Design Basis: Two-step calcination and melting In 
dralnable pot; capacity. 25 P/hr HLLW. 125 kg 
gl ass/canl ster. 1 canl ster/day; product. borosili­
cate 91 ass blocks. 
History: Construction compl eted 1981. Hot startup 
1985. 

* Solid Storage Surveillance facility 
Mission: Provide air-cooled storage for WIP 
products. 
Design Basis: Stack-Induced natural-draft air 
cooling; capacity for 20 years' storage of Tarapur 
and Trombay waste. 

* IlV Bltu.lnlzatlon Plant 

* Poly.erlzatlon Faclllty 
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ITAL Y 

MAJOR PUBlIC HOLIDAYS (1986) 

January 1 
March 28 
March 30-31 
Apr 11 25 
May 1 
May 18-19 
August 15 
November 1 
December 8 
December 25-26 

Standard Tlme Washlngton D.C.: 

Dayllght Saving Tlme perlod: 

New Year 
Good Friday 
Easter 
L1beratlon Day 
Labor Day 
Pentecost 
Assumpt 1 on 
All Salnts 
Immaculate Conceptlon 
Chrlstmas 

+ 6 hours 

03/30 - 09/27/86 

PASSPORT/VISA 

A passport is needed to depart anG re-enter the Unlted 
States. A vlsa Is currently not requlred for a visit to 
Italy. however. It Is recommenced to consul t • travel 
agency for up-to-date lnforma1:10n concerning requlrements. 

C~NCY EXCHAIIiE RATE 

1 USS = 1655.00 Lira 
per Wall Street Journ"l, 01103/86. As rates f1 uctuate 
dally. It Is recommended tn obtain current rates from local 
banks or newspapers p~lor tu departure. 

DIRECT DIALII«> 

Indl v ldua 1 numbers for dl rect dl a11ng to Ita 1 yare comp1 ete 
as listed; dial International access code: 011 
"'~9 + 1 oca 1 nu.t>er. 

American Embassy 
Via Veneto 119/A 
1-00187 Rome 
Italy 

Science Counselor 

US EMaASSY - ROME 

Tel: 39-6-4674 
Telex: 

Gera1 d Whitman 



ITALY 

ENEIliY 

Population 1984 58 mil I Ion 

Energy Demand 1984 143 Mtoe 
(82% imported) 

011 Demand 1984 85 Mtoe 
(981 imported) 

Electric Power Plant Capacity 1984 54 GWe 

Electric Power Production 1983 182.9 TIoIh--
50% 011 
261 hydro/geoth. 
141 coal 

71 gas 
31 nuclear 

IIlClEAR POWER 

Policy: National government supports nucl ear power growth. 
but is hampered by financial and siting probl ems. 

Nuclear Power Plant Capacity 1986 1.3 GWe 
1995 4.8 GWe 
2000 6.7 GWe 

Reactor Mix 1985 GCR: (1964) 
PWR: (1965 ) 
BWR: ( 1961) 

2 (1990) 
Hl'R: 1 (1986) 

Reactor Development Hl'R. FBR 

IIl)USTRIAL FUEL CYClE 

Pol Icy: Reprocess spent fuel and recycle Pu to breeders; 
develop indigenous fuel cycle and waste treatment capability. 

Waste Managa.ent Strategy: HLW--vltrlfy and store In en­
gineered surface facil ity for 50-60 years; emplace canisters 
in geologic repository (cl ay). 

Cumulative Spent Fuel 
Arisings (LWR) 

IT-I 

1980 
1985 
1990 
2000 

160 tU 
330 tU 
520 tU 

2.000 tU 



ITAlY 

INTERNATIONAl RELATIONSHIPS 

Member of EC, IAEA, and OECD/NEA. A GEC J oi nt Research 
Center laboratory is located in Northern Italy at Ispra. 
Participation in Eurodif and SuperPhenix projects. Coopera­
tive agreanent on HLW with Austral ia. 

<RiAHIZATION 

ENEA 

* ENEA (National Commission for Nuclear and Alterna­
tive Energy Sources)--safety and regul atory; nu­
clear R&D (principally at Casaccia, 5aluggia and 
Trl sa i a). 

DI5P (Directorate for Nuclear Safety and 
Health ProtectionJ--safety inspection/control 
and health/environment protection. 

• ENI--government-owned oil and energy holding 
company (of AGIP), which prov ides fuel cycl e 
serv ices. 

* Nuc'l eco--manages institutional and reactor 
LLW/ILW. 

" CIPE <Interministerial Council for Economic Pl an­
ning)--designates regions where nuclear plants are 
to be located. 

• ENEL--state-owned power utility. 

ENE A (National eo..lsslon for 
Nyclear and Alternatlye Energy Sources) 

Regina Margherita 125 
1-00198 Rome Tel: 39-6-85281 

61183 Italy 

President 
o i rector Gener a 1 

Telex: 

Prof. Umberto Colombo 
Dr. Fabio Pistella 

Function: Oi rect pure and appl ied nucl ear research, main­
tain technical control over nuclear power plants, cooperate 
in i nternati ona 1 program. 
Owner: Government. 
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ITIII..Y 

EtEKASltCCIA 

ENEA-Casaccla Center 
Via Angui11arese 351 
1-00060 Rome 
Italy 

Tel: 
Telex: 

39-6-9481 
613296 

For Correspondence: C. P. 2400, 1-00100 Rome, Italy 

Director, Fuel Cycle 
Waste Management 
Reprocessing 

Dr. Paolo Venditti 
Dr. B. De110 Vicario 
Dr. G. Ro1andi 

Mfssfon: App1 ied research--advanced technology, fast 
breeder development; fuel cyc1 e and a1 ternative energies 
R&D. 

Waste Manag_nt R&D: MOX fuel reprocessing, HLW 501 idffi­
cation, actinide transmutation, treatment of LLW and charac­
terization of waste forms, waste Isolation In clay forma­
tions (site characterization and thermal properties). 

EtEfr-SAl.OOGIA 

ENEA-Implanto Eurex 
1-13040 5a1uggla (Vercelli) 
Italy 

Tel: 39-161-48415 
Telex: 38-0058 EURI 

(Located about 35 km fran Torino and 120 km from Mil ano.) 

Director, Eurex Pilot Plant 
Deputy Director, Eurex 

Dr. Franco Pozzi 
Dr. Arno1do Hall 

Mfsslon: Applied nuc1 ear research. 

Facll ftfes 

• EUREX (fuel reprocessing pilot pl ant-radioactive) 
Mission: Reprocess MTR and low-enriched uranium 
(including U02) fuels. 
Design Basis: EUREX process for MTR fuel has 
capacity of 30 kg U-Al/day. Plant will be modi­
fied for LWR fuel. 
Hfstory: Built and operated under a CNEN-Euratom 
convention 1964-1983. Startup, 1970. CANDU fuels 
from Canada processed In 1983. A unit will be 
added for MOX fuel reprocessing. 
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ENEA-Sa11ugla (conto' 

• IYEX (HlW v 1tr'H ir.;3.t1(Jr: p1 ant-rad1oact1ve) -
PI anned 
Mission: Immobii ;ze EUREX HLW. 

.. IFEe (fuel element faD,-ication) 

E!£6=TRISAIA 

ENEA-Trlsala Center 

ITALY 

5.5. 106 Ionica. km 419.5 
1-75025 Rotondella (Matera) 
Italy 

:el: 39-835-972241 
Tel ex: 760085 ENEA TR 

(Located about 5 km from the coast of the Ionian Sea in the 
Gu 1 f of Taranto.) 

Energy Research 
1TREC PI ant 
Tech. Devel./Backend Fuel Cycle 
Vltrlf. Plant Operations 

Mission: ApplIed nuclear researcn. 

~r. G. Lapolla 
Dr. I. Candel1erf 
Dr. A. Canonico 
D,', E. Scodlttl 

Waste Management R&D: Fue! reprocessing; centrifugal ~on­
tactor development; cladding hulls rompaetion; HLW vitrifi­
cation; D&D; waste IsolatiQn (~lay rep05itories); operation 
of Inactive vitrification pilot pi ont; remote technology 
development for HLW and repracessiog. optimization of glass 
composition. 

Facf11tles 

* ITREC (fuel reprocessing pilot plant-radioactive) 
Mission: Special fuel reprocessing R&D; reprocess 
thorium and MOX (FBR) fuel s. 
Design Basis: Chop-l each headend; maintenance by 
remote removal of modul es; capacity. 15 kg HM/day 
(Th02 and U02). 
History: Startup. 1975. 

.. IYET-l (v itriflcation pll ot pi ant-nonradioactive) 
Owner: ENEA a~d AGIP, 
Mission: Develcp full-scale HLW vitrification 
process. 
Design Basis: UET-l pot vitrification (rising-
1 evel process); c,opacity, 20 i/hr feed; product, 
borosilicate glass cylinders, 0.25 m dia x 1 m. 
History: Startup. July 1980. 
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ITAlY 

ENEArTRISAIA (contd) 

• IVET-2 (HLW v Itrfflcatlon pil ot pI ant-radioactive) 
- Planned 
Owner: ENEA. 
MissIon: Process development; solidify HLW fran 
EUREX f ue 1 reprocessl ng pilot plant. 
DesIgn BasIs: Pot vitrification (rising-level 
process); capacity. 15 l/hr feed (2 canisters/wk) 
or 10 m3 HLlW/a; product. borosl I Icate 91 ass 
cylinders. 0.25 m dla x 1 m. 
History: Startup. late 1980s. 

ENEl (Natfonal Electr1c Energy Agancyl 

Ente Nazlonale per l'Energla Elettrlca 
Casell a Postal e 386 
Via Glovan Battista Martini 3 
I -00198 Rome 
Italy 

President 
Vice President 
Director General 

Tel: 
Telex: 

39-6-85091 
610518 

Ing. Francesco Corbellinl 
Dr. Marcello Inghllesi 
Dr. Alberto Negronl 

Funct10n: Responslbl e for el ectrlc power produced by all 
sources. 
Owner: Government, 

Ente Nazionale Indrocarburi SPA 
Piazza Enrico Mattei 
1-00144 Rome 
Italy 

President 

Tel: 39-6-59001 
Telex: 

Dr. Franco Revigl 10 

Mission: Provide nuclear fuel cycle services. Oil and 
energy hoI dl ng company of AGIP (owned by the government). 

Nucleco 
Via Anguillarese 351 
1-00060 Rome 
Italy 

President 

Tel: 39-6-948-3052 
Telex: 61-3296 ENEA CAl 

Ing. Silvio Cao 
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ITALY 

NUClECO (contd l 

M1ss10n: Treat and dispose of low- and intermediate-level 
wastes from hospitals. laboratories. industrial establish­
ments. and nucl ear pl ants. Eventual pl ans incl ude decommis­
sioning work on nuclear install ations. 
Owner: Italian government (ENEA--4~; AG1P--601l. 

SNIA TECHINT 

Sni a Techi nt 
Tecnologie Energetiche Avanzate SpA 
Via A. Bargoni 34 
1-00153 Rome Tel: 39-6-589-4041 
Italy Telex: 61-4354 SNITEC 

General Manager Dr. Marino Fiorelli 

Mission: Provide architect-engineering services for repro­
cessing. fuel handling and HLW conditioning facfl ities. 
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JAPAN 

MAJOR PUBLIC HOLIDAYS (1966) 

January 1 
January 15 
February 11 
March 20/21 
April 29 
May 3 
May 5 
Sept. 15 
Sept. 23124 
October 10 
Novanber 3 
November 23 

TIlt:: 

Standard Time Washington D.C.: 

New Year 
Adul t' s Day 
National Foundation 
Vernal Equinox 
Emperor's Birthday 
Constitution 
Ch il dren' s Day 
Respect for the Aged 
Autumnal Equinox 
Physical Culture Day 
Culture Day 
Labor Thanksgiving 

+ 14 hours 

PASSPORT/VISA 

A passport is needed to depart and re-enter the United 
States; in addition. a visa is currently required for a 
visit to Japan. Most travel agencies can provide up-to­
date information concerning requiranents. 

ClRRENCY EXCHAtGE RATE 

1 US! = 198.60 Yen 
per Wall Street Journal. 01103/86. As rates fluctuate 
daily. it is recommended to obtain current rates from local 
banks or newspapers prior to departure. 

DIRECT DIALltG 

Individual numbers for direct dial ing to Japan are ccmplete 
as 1 isted; dial international access code: 011 
+ 81 + 1 oea 1 nulllber. 

us EMBASS), - TOK),O 
American Embassy 
Akasaka 1-chome. Minato-ku 
10-1 Tokyo 
Japan 

Science Counselor 
DOE Representative 

Tel: 
Telex: 

81-3-583-7141 
24-22118 

Geral d Helfrich 
Billy D. Hill 



ENER;Y 

Populat1on 

Energy Demand 

011 Demand 

Electr1c Power Plant Capac1ty 

Electric Power Product10n 

IIJClEAR POWER 

JAPIIN 

1983 119.5 m1ll1on 

1983 357 Mtoe 
(83:1: 1mported) 

1990 398 Mtoe 
(78:1: 1mported) 

1983 221 Mtoe 
(99:l 1mported) 

1990 209 Mtoe 
(99:1: 1mported) 

1983 140 GWe 
19S nuclear 

1995 205 GWe 
221 nuclear 

1983 618.4 TWh--
40:1: 011 
1111 nuclear 
15:1: gas 
14~ hydro/geoth. 
13~ coal 

1990 685 TWh--
28:1: nuclear 

Polley: Strong nuel ear power program to I essen dependence 
on fore1gn energy sources--1nstall LWRs for near-term needs; 
davelop advanced HWR; a1m for commercial "SR operat10n. 
approx1mately 2010. Supply domestic needs and bu1ld export 
bu s i ness. 

Nuclear Power Plant CaDacity 1986 23.7 GWe 
1990 29.4 GWe 
2000 46.6 GWe 

Reactor Mix 1985 GCR: 1 (1966) 
SWR: 16 0970-85> 

5 (198<' ,90) 
PWR: 14 (19n ·85) 

6 (1986-94) 
HWR: 1 ( 1979) 
FSR: 1 (1ndef. ) 

Reactor Development HWR (ATR). LMFSR. HTGR 
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JAPAN 

INDUSTRIAl FUEL CYCLE 

Policy: Obtain ownership of foreign uranium resources; 
develop complete fuel cycle capabil ity (enrichment. repro­
cessing and waste treatment. buying foreign reprocessing 
serv ices as long as necessary); recycl e Pu to FBRs. HWRs. 
and LWRs. 

Waste Managa.ent Strategy: HLW--vitrify with borosil icate 
glass. store for 30-50 years and dispose in geological 
fonnations. LLW--disposa1 on 1 and. and at sea if political­
ly feasible. 

Cumulative Spent Fuel 
Arisings (LWR) 

Industrial-Scale Activities 

1980 
1985 
1990 
2000 

1.450 tU 
3.900 tU 
7.800 tU 

20.500 tU 

• Uranium mining and conversion (tUF6/a): 200 

• Uranium reconversion (tU/a): 925 

• Uranium enrichment (tSWU/a): 
1981--50 1988--250 2000--3000 

• 

• 

Fuel fabrication 
U02 (tU/a): 
MOX--FBR (t/a): 

ATR (t/a): 

1984--1.275 
1972-- 1 
1972-- 10 

1988-- 11 
1991-- 45 

Reprocessing (t/day): 1981-- 0.7 2000-- 4.7 

Major Milestones 

• 
• • 
• 
• 
• 
• • 
• 
• • 

Selection of candidate geological or 
seabed repository formations 
Pu waste treatment facility 
Uranium enrichment demonstration plant (PNC) 
HLW vitrification pilot plant (PNC) 
Return of HLW from COGEMA and BNFL 
Selection of repository test site for 
in situ test with a simulated waste package 
MONJ U LIoFBR 
Commercial uranium enrichment plant 
(Rokkashomura; FEPC/JNFI) 
Completion of URL 
HLW glass storage facility (Honorooa-PNC) 
Commercial LWR fuel reprocessing plant 
(Rokkashomura; FEPC) 

J A-2 

1987 
-1987 

1990 
-1990 
-1990 

1991 
-1991 

1992 
1992 

-1995 



II 

II 

" • 
• 
II 

Selection of demonstration site for 
In situ test with actual waste package 
FBR f'Jel reprocessing pilot plant 
Commercial HLW vitrification plant 
Startup of disposal site 
Experimental sea-dumping of LLW 
Commercial LLW storage facility 
(Rokkashomura; FEPC/JNFI) 

INTERNATIONAl RELATIONSHIPS 

us: OOE/PI£ lIIIbrellil LIFBR Exchilnge Agr_nt 
Term: 3-4-69 to 1-31-89. 

JAPAN 

-1997 
-1997 

After 2000 
TBo 
TBo 

Scope: Storage and dlspos.l; treatment; 0&0; 
transportation; public acceptance Issues. 

Emphasis: Technical exchange of HLW and TRU waste 
condl tlonlng technology. 

US: OOE/PI£ Ionpl_ntlng Agr_nt for Col 1 abarathe 
Testing of the Radioactive liquid-Fed Ceraalc Melter 
Term: 3-29-85 to 3-29-90. 
Scope: PNC participation in startup and operation of 

radioactive ceramic melter facility at PNL. 
Including testing of PNC components and simu­
lated waste streams in PNL facility; DOE 
participation in similar PNC activltle~ 

Member of IAEA and OECO/NEA. Cooperative agreements with 
Australia (SYNROC development). Canada. China. France. UK. 
Collaboration with Sweden and Switzerland in HLW glass 
characterization studie~ 

lRiANIZATION 

Government funds nuclear R&D and is responsible for HLW 
disposal. Industry handles the commercial fuel cycle and 
LLW disposal. and pays for HLW disposal. See next three 
pages for organizational rel&tlonships and responsibilities. 
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IIlQ.EAR FIE. CYCLE/WASTE MANAGEMENT RESPONSIBILITIES 
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JAPAN 

PARTIAL PNC ORGANIZA1IOM 

Board of Directors 
I 
I 
1- President 

1-- Technology Nanaga.ent Division 
I I 
I 1- International Coordination 
I 
\-- Reactor Development Coordination Division 
I 
1-- Reactor R&D Project 
I 
1-- Reactor Construction/Operation Project 
I 
1-- Uranfwa Enrlc~nt Development Project 
I 
1-- Raw Materials Dlvlson 

1-
1 
1 
I 

Nuclear Fuels Division 
1 
1-- Waste Managa.ent Office 

1-- Reprocessing Division 
1 1 
I 1-- Plant Managa.ent Section 
I 
1- Oaral Engineering Center 
1 I 
I 1- Syste.s and Co.ponents Division 
! 
I 
I 
I 
I 

I­
I 
I­
I 
1-

Fuels and Materials Division 

Experl_ntal Reactor Division 

Safety Engineering Division 

1- ToI<al Works ---------.------
1 

I 1- Fuel Cycle Tech. Development Dfvlslon 
I I 
I 1- Plutonlu. Fuel Division 
I I 
I 1- Conversion Tech. Devel~nt Division 
I I 
I 1- Uranlu. Enrlch8ent Devel~nt Division 
I 
1- Tokaf Reprocessing Plant ----.------
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JAPAN 

PARTlIIl JAERI ORiANlZATlON 

President 
1 
1 
1-- Takasakl Radiation Chaalstry Research Establls~nt 
1 
1 
1-- Oaral Research Establls~nt 
1 
1 
1-- Naka Research Establls~nt 
1 
1 
1-- Tokal Research Establ1s~nt 

1 
1 
1-- Nuclear Safety Research Center 

1 
1 
1-- Depart.ent of Nuclear Safety Research 
1 
1 
1-- Department of Envlron.ental Safety Res. 
1 
1 
1-- Depart.ent of Reactor Fuel Ex .. lnatlon 
1 
1 
1-- Depart.ent of Nuclear Safety Evaluation 

• Envlran.ental Radioactivity 

• Radioactive Waste Nanaga.ent 

• Airborne Waste--Envlron.antal Safety 
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Atomic Energy Commission 
2-2-1 Kasumigaseki 
Chlyoda-ku. Tokyo 100 
Japan 

Chairman (Minister of State 
for Science/Technology) 

Deputy Chairman 

JAPAN 

Tel: 81-3-581-2585 
Telex: 

Relichi Takeuchi 

Takahashi Mukaibo 

Function: Formul ate national pol Icy on nucl ear energy 
research. development and util izatlon. 

Central Research Institute 
of Electric Power Industry 

1-6-1. Ohtemachl 
Chiyoda-ku. Tokyo 100 
Japan 

President Hiroshi Narlta 

Function: Provide R&D support for utll Itles. 

Waste Manage.ent R&D: Transportation. storage and disposal 
of LLW; intermediate and long-term storage of spent fuel; 
long-term storage and dl sposa 1 of HLW. 

Energy and Environmental 
Research Laboratory 
for Energy and Electric Power 

2-11-1. Iwato-klta 
Komae-shi. Tokyo 201 
Japan 

Government Industrial Research 
Institute. Osaka 

1-8-31 Midorigaoka. Ikada-shl 
Osaka 563. Japan 

Director. 4th Department 
Nuclear Waste Program 

Tel: 
Telex: 

81-3-480-2111 
2423098 CRIEPI J 

Tel: 81-727-51-8351 

Dr. Ryozo Hayami 
Dr. Ryohel Taral 

Waste Management R&D: Alternatives for HLW solidification; 
wasta form character I z ati on. 
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Hltach 1. Ltd. 
6. Kanda-surugada. 4-chome 
Chlyoda-ku. Tokyo 101 
Japan 

General Manager. 
Nuclear Power Generation 

Nuclear Power Development 

JAPAN 

Tel: 81-3-258-1111 
Telex: J26375 HITACHI 

Yosh 1 ak 1 Korel 

Tsunetaka Waj lma 

Waste Managa.ent R&D: Development on volume reduction sys­
tems of radioactive waste. Application of automation and 
robot technology. Development of advanced control teChnol­
ogy through use of flter optics. 

Hitachi Engineering Co •• Ltd. 
1-1 Salwal-cho. 3-chome 
Hltachl-shl. Ibarakl-ken. 317 
.lapan 

Nuc. Power Plant Construction 
Nuc. Fuel Project 
Nuc. Fuel Cycle Project 

Tel: 81-294-21-1111 
Telex: 03645511 

K lyosh 1 Shimizu 
Yasuo HI rose 
Sadatosh 1 Inoue 

Waste Management R&D: Develop technology to reprocess spent 
LWR fuel; fixation. storage. and disposal of HLW; spent fuel 
storage; Pu fuel production; and decOOllllss1onlng • 

Ishlkawaj lma-Harlma 
Heavy Industries Co •• Ltd. 

Tokyo-chu Bldg. 
6-2. Marunduchl 1-chome 
Chlyoda-ku. Tokyo 100 
Japan 

Pres 1 dent 
General Manager. 

Nuclear Power Division 

IHI Research Institute 
Yokohama Branch 

.lI!l 

1. Shln-mokaharacho. I50go-ku 
Yokohama 235. Japan 

Tel: 81-3-286-2185 
Telex: 

Kousaku Inaba 
Kugao Noj lma 

Waste Managa.ent R&D: Development of nuclear waste 
management sy stem. 
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JAPAN 

Japan Atomic Energy Research 
2-2. Uchlsaiwal-cho. 2-chome 
Chiyoda-ku. Tokyo 100 

Institute 

Japan 

President 
Vice President 
Vice President 
Exec. Director. International 

Tel: 
Telex: 

81-3-503-6111 
J24596 

Tsuneo Fuj I nam I 
Hiroshi Ishikawa 
Hiroshi Ankubaga 
Yosh 10 Kawash Ima 

Location: JAERI headquarters and Radioisotope Center are In 
Tokyo. The Tokal and Oaral Research Estab1 I shments share 
government reservations at Tokal-mura and Oaral-machl with 
PNG. Tokal and Oaral are 120 and 100 km, respectlve1 y, 
northeast of Tokyo. near the ocean. These sites can be 
reached by train from Tokyo to the city of Mlto, then by 
taxi. The recently formed Naka Research Establishment (fu­
sion energy) Is In Naka-machl near Tokal-mura. 

JAERI· OIIRAI 

Oaral Research Establishment 
Oaral-machl. Hlgashi-Ibaraki-gun 
Ibarakl-ken Pref. 311-13 
Japan 

Tel: 81-2926-7-4111 
Telex: 

JAERI: TQ(AI 

Tokai Research Establishment 
Tokai-mura, Naka-gun 
Ibaraki-ken Pref. 319-11 
Japan 

Vice Pres 1 dent 
Executive Director 
Director. WERS) 

Environmental Safety Research 
Deputy Director, DERS 

Facilities 

Tel: 81-2928-2-5111 
Tel ex: 3632340 J TOKAI J 

3632339 J AERIF J 

Dr. Hiroshi Ishikawa 
Tetsuo Aochi 
Dr. H. Amano 

Dr. K. Araki 

" WASTEF (glove box and hot cell facll It 1 es) 
Mission: Safety eva1 uatlons for high 1 eve1 waste. 
History: Startup: cold, 1981; hot. 1982. 

" STEM (slmu1 atlon test for env Ironmenta1 radlonu­
c1 Ide migration) 
Mission: Safety eval uatlon for land disposal of 
radioactive LLW. 
History: Startup. 1983. 

JA-9 



JGC Corporation 
Nuclear Project Division 
New Ohtemachl Bldg. 
2-1 Ohtemach I 2··chome 
Chlyoda-ku. Tokyo 100 
Japan 

General Manage~ 

Tel: 
Telex: 

IN'AH 

81-3-219-5441 
02223096 JGCTOK J 

Takao Nakajima 

Mission: Design and construction of fuel reprocessing and 
radwaste treatment facilities. 

JGC Nuclear Research Center 
2205 Narita-cho. Oharai-machl 
Hlgashl-Ibaraki-gun 
Ibarakl Pref. 311-13 
Japan 

Waste Manage.ent R&D: Wet oxidation process (decomposition 
of organic materials such as spent ion exchanger resin) 
Incinerator; waste sol Idlfatlon process (cementing. b1tu­
minlzation. plastic solidification); regeneration waste 
recycl e process. 

Facilities 

• ee.onstratlon Incineration Plant 
Mission: Simultaneously melt combustible and 
noncombustible wastes. 
Design Basis: 100 kg/h at 1500oC. Low-level 
radwaste combustion technology licensed from 
Be 1 gonuc 1 ea I re SA. 

Japan Nuclear Fuel Industries Co •• 
Dallchl Selmel Bldg. 
Hlrakawa-cho 1-7. Chlyoda-ku 
Tokyo. Japan 

President 
V. President. U Enrichment 
V. President. Envrnmtl. Adjmts. 

Inc. 

Tel: 
Telex: 

T. Ohgaki 
Y. Yukawa 
E. Okumura 

Mission: Construct and operate facilities for Uranlwa 
enric~nt. at an estimated cost of US S 865 mill Ion. with a 
capacity of 1.5 M SWU. and for LLII tentlna 1 storage. at an 
estimated cost of US $ 480 million. with a capacity for 
storing 1 million drums. Proposed site for both facil Itles 
Is In the Ohishlta area of Rokkasho-mura. 
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JAPAN 

Japan Nuclear Fuel Service Company, Ltd. 
2-2, 2-chome, Uchlsalwalcho 
Chlyoda-ku, Tokyo 100 
Japan Tel: 81-3-580 6911 

President 
Exec., Mg. 01 r. - Technology 
Dlr., Plant Design/Reprocessing 

Facfl tttes 

Kenzaburo Kobayashi 
Shlgefuml Tamlya 
Kentaro Nakajima 

It c-rctal Fuel Reprocessing Plant (located In 
Ohlshlta area of Rokkasho-mura). 
Mission: Reprocess Japanese fuels. 
Design Basis: 800 tHM/a; 3000 tU storage pool; 
HLW vitrification/storage. Cost:700 billion yen. 
Mt 1 estone: FRP startup, 1995; spent fuel storage, 
1991. 

KQIlE STEEL 
Kobe Steel, Ltd. 
No. 3-16, Waklnohamacho l-chome 
Chuoh-ku, Kobe 651 
Japan 

General Manager, Mechlcal 
Eng. Research Lab. (MERLl 

Nuclear Engineering 

Kobe Steel, Ltd. 
Tekko Bu 11 dl ng 
No. 6-2, Marunouchl l-chome 
Chlyoda-ku, Tokyo 100 
Japan 

Nuc. Power R&D Plannfng 
General Manager, Engineerfng 

Technfcal Advisor 

Tel: 
Telex: 
Fax: 

81-78-251-1551 
562-2177 KOBSTL 
78-232-3459 

Hfroyasu Komatsu 

Fumfakf Komatsu 

Tel: 
Telex: 
Fax: 

81-3-218-6408 
222-6736 KOBSTL J 
3-287-2278 

Tokuya Ishfkawa 
Dr. Takeshf Okada 

61-3-459-4169 
Dr. Yasuj f Nakamura 

Waste Manag_nt R&D: Development of radioactive waste 
treatment technology. 

Mfnfstry of Internatfonal 
3-1, Kasumfgasekl 
Chfyoda-ku, Tokyo 100 
Japan 

Trade and Industry 

Of rector, Nuc. Energy Industry 
Deputy Df rector 

JA-ll 

Tel: 61-3-501-1511 
Telex: 

Tashlmltsu Araf 
Masak I MI shl ro 



Mftsubfshf Metal Corporatfon 
5-2 Ohtemach f I-chane. 
Ch!yoda-ku. Tokyo 100 
Japan 

General Manager. Nuc. Energy 
Manager. Tach. Plannfng 
General Manager. Tech. Dept. 
G';meral Manager. Nuc. Resources 

Development/Waste Mgmt. 

Tel: 
Telex: 

81-3-213-2111 
2226533 IfofCTOKJ 

Dr. Yumf Akfmoto 
Dr. Tamotsu Ishf f 
E!j f Yag! 
Takaakf Kashfwagf 

I/aste Manage.ent R&D: Desfgn and research on facll ftfes for 
spent fuel storage and reprocessfng. waste treatment and 
geologfc df sposa 1. 

Mfnfstry of Forefgn Affafrs 
2-2-1 Kasumfgasekf 
Chfyoda-ku. Tokyo 100 
Japan 

D'irector. Nuclear Energy 
Deputy Dfrector 

Natfonal Instftute of Radfologfcal 
Scf ences 

4-9-1. Anagawa 
Chfba-shf. Chfba Pref. 260 
Japan 

Of rector 

Nuclear Safety Commfssfon 
2-2-1. Kasumfgasekf 
Chfyoda-ku. Tokyo 100 
Japan 

Chaf man 

J A-12 

Tel: 81-3-580-3311 
Telex: 

Hfroshf Yamada 
Akfo Shfrota 

Tel: 81-472-51-2111 
Telex: 

Tosh iyuk f Kumatorf 

Tel: 81-3-581-5271 
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Power Reactor and Nuclear Fuel 
Development CorporatIon 

Sankaldo BuIldIng 
1-9-13 Akasaka 
Mlnato-ku. Tokyo 107 
Japan 

President 
Vice President 
Exec. 01 rector 
Director. Nuclear Fuels 
Waste Management 

Director. ReprocessIng 
Director. Technology Mgmt. 
Internatl. Cooperation 

DOE Representative at PNC 

PNC Washington Office: 
Power Reactor and Nuclear Fuel 

Development Corporation 
Suite 715 
2600 Virginia Avenue N.W. 
Washington. DC 20037 

JAPAN 

Tel: 
Telex: 
Fax: 

81-3-586-3311 
26462 J 
81-3-586-7726 

MI noru Yoshl da 
G. Nagane 
Kunlhlko Uematsu 
Shosuke Watanabe 
S. Araya 
T. Mlshlma 
T. Kolzuml 
M. Kolzuml 
Tadatamo Yamaguchi 

O. H. Jones (HEDL) 
81-3-586-3311 Ext. 471 

9am-5pm Japan TIme 
81-3-584-3612 HODB 

5-7am/5:3D-9pm (JA Time) 

Tel: 202-338-3770 
Telex: 892777 
Fax: 202-333-1097 

Manager Masaml Katsuragawa 

!'r«:' OABAl 

PNC Oaral EngIneerIng Center 
Oaral-machl. HIgashI Ibarakl-gun 
Ibarakl Pref. 311-13 
Japan 

Tel: 
Telex: 

81-292-67-4141 
J26482 

DIrector S. Namoto 
waste Management K. Otsuka 

PNC Toka I Works 
Muramatsu 3371. 
Tokal-mura. Naka-gun 
Ibarakl-ken 319-11 
Japan 

m;. J(J(Al 

JA-13 

Tel: 81-292-82-1111 



JAPAN 

PNC: TOKAl (contd' 

Di rector S. Omach i 
Deputy Directors I. Tanaka. T. Ueno 

T. Yamanouch i Director. Reprocessing Plant 
Director. Processing 
Director. Reprocess. Tech. Devel. 
Director. Fuel Cycle Tech. Devel. 
Director. Plutonium Fuel 
Director. Conversion Tech. Devel. 

Facflities 

• Fuel Reprocessing Pl ant 

K. Miyahara 
F. Ohyama 
M. Yamamoto 
J. Komatsu 
N. Tsuj i 

Mission: Reprocess low-enriched U02. 
Design Basis: Oxide fuel s: chop-leach head-end. 
PUREX f1 ow sheet; capacity. 0.7 tHM/day. Remote 
maintenance of chop-leach equipment; contact main­
tenance of other canponents. 
History: Startup. September 1977; 170 tU spent 
fuel processed through 12/63. 

• Co-Converslon Facility 
Mission: Demonstrate PNC microwave process for 
co-conversion production of MaX. 
Design Basis: 10 kg/day MaX (501 Pu02' 501 U02'. 
History: Start-up of hot operation. 10/83. 

• Plutonlu. Fuel Develo~t Facility 
Mission: Fabricate FBR and ATR fuels. 
Design Basis: FBR fuel 5--15 kg/d (30$ Pu02 in 
enriched U02'; ATR fuels--l0 t/a (21 PuDz in U02'. 
Throughput to Date: 52 t Max; 440 kg Pu from 
Tokai-mur. has gone into FLGEN ATR. 

• Plutonlu. Fuel Fabrication Plant 
Mission: Fabricate MaX fuel for demonstration 
ATR. LWRs. prototype FBR and demonstrati on FBR. 
Desig~ Basis: 40 t MaX/a. 

• Mockup Test Facilities 
Mission: Nonradioactive. full-scal e and/or engi­
neering mockup tests of processes and equipment 
for vitrification. FBR spent fuel reprocessing. 
History: Startup. 3/82. 

• Engineering Test Facfllty 
Mission: Develop fu ll-scal e engi neerlng test of 
vitrification and ceramic melter technology. 
Design Basis: Joul e-heated mel ter--45 kg/hr 
gl ass. 
History: Facility startup. 2/80. 
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JAPAN 

PNC: TOKAr (contd) 
• Cha.lcal Processing facility (reprocessing and HLW 

treatment) 
Mission: Radioactive studies of FBR spent fuel 
reprocessing and HLW solidification processes. 
Design Basis: Five standard hot cells for 
breeder-fuel reprocessing R&D, five cell s for 
waste conditl onl ng R&D. Reprocessl ng--1 kg/batch; 
HLW solldiflcatlon--10 l/Batch HLW. 
History: Hot tests, 9/82. 

• 85Kr Recovery Pilot Plant 
Mission: Demonstrate 8SKr recovery from Tokal­
mura reprocessing p1 ant offgas. 
Design Basis: Cryogenic distillation and pressur­
Ized cy 1 i nder storage. 
History: In operation. 

• Bltu.lzatlon Facility 
IIlsslon: Immobil Ize PNC's LLW. 
Design Basis: 200 l/hr. 

• Incinerator (TOkal) 
Mission: Burn solid LLW. 
DeSign Basis: 100 kg/hr. 

• Incinerator (Oaral) 
Mission: Burn solid LLW. 
DeSign Basis: Three chambers--pyro1ysls, combus­
tion, after-·bu rnl ng. 

• Acid Digestion Facility (nonradioactive) 
Mission: Confirm 1aborary-sca1e results on acid 
digestion process for TRU wastes. 
Design Basis: 200-1 tantalum digester vessel and 
anci 11 ary equl pment, 91 ass-lined steel where 
necessary; capacity, 4-8 kg/hr. 
History: In operation. 

• Plutonium Waste Treatment Facility 
Mission: Prepare PNC TRU wastes for disposal. 
Design BasiS: Acid digestion of chloride­
containing wastes; Incineration of other combusti­
bles; mechanical vol ume reduction. 
Milestone: Operation startup, 1987. 

• HlW Vitrification Pilot Plant 
Mission: V itri fy and store HLW from the Tokal­
mura fuel reprocessing plant; demonstrate 
technology. 
Design Basis: Ceramic me1ter to produce a boro­
silicate gl ass (tentative); capacity, 0.79 m3 
HLLW/day or 1 canister (76 l)/day of 91 ass. 
Milestone: Startup, 1990. 
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JAPAN 

Pt«:: TOKAI (contd l 

• FBR Fuel Reprocessing Pilot Plant (reprocessing 
and HLW treatment) 
Mission:" Demonstrate FBR fuel reprocessing and 
HLW solidification. 
Design Basis: 120 kg MOX/day (12 t/al. 
Milestone: Hot operation. 1997. 

Radioactive Waste Management Center 
No. 15. Morl Building 
2-8-10. Toranomon 
Mfnato-ku, Tokyo, 105 
Japan Tel: 81-3-504-1081 

President 
Managing Director 

Syunichl Suzuki 
Syunichl Murakoshl 

Mission: Promote the study of safe and rational operation 
of lew-level radloact've waste disposal. 
Owners: Japanese inuusTry, MIT I and STA. 

Science and Technology Agency 
2-2-1 Kasumlgasekl 
Chlyoda-ku, Tokyo 100 
Japan 

Mfnister. Science/Technology 
Deputy Minister 
Admin. Vfce Minister 
Director-General. AEB 
Deputy 01 rector-General 
Director, Nuclear Fuel 
Deputy Director 
Director-General. NBS 
Deputy Director-General 
Director, Nuc. Mtls. Regulations 
Deputy Director 
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Tel: 
Telex: 

81-3-581-5271 
2226720 STASGD 

Reilchl TakeUChi 
Ken Naltou 
Syozo Sh lmomura 
Morltaka Nakamura 
Takash 1 Matsui 
Hi roto I shi da 
Tsuyoshi Maruyama 
Eiichi Tsuji 
Toshihlko Hotta 
Yuzuru Honami 
Shuj 1 Ueda 
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REPWllC Of KOREA 

MAJOR PlIIllIC H<l.IDAYS (1986) 

January 1-3 
August 15 
Aug./Sept. 
October 3 
October 9 

Ne~ Year 
National (Independence) Day 
Chusok (Harvest Moon Fest) 
National Foundation Day 
Hangul (Korean Alphabet) Day 

TUE" 

Standard Time Washington D.C.: + 14 hours 

PASSPORT/ Y ISA 

A passport Is needed to depart and re-enter the United 
States; In addition. a .Isa Is currently requfred for a 
.Islt to Korea. Most travel agencies can provide up-to­
date Information concernfng requirements. 

ctJRREtl:Y EXCHANiE RATE 

1 USS = 891.40 Won 
per Wal i Street Journal. 01/03/86. As rates fl uctuate 
dally. It Is recommended to obtain current rates fron, local 
banks or newspapers prior to departure. 

DIRECT DIAlING 

Individual numbers for dfrect dialing to Korea are complete 
as 1 fsted; dial International access code: 011 
+ 82 + I ceo 1 nulllilar. 

US EMBASSY - SEIU 

American Embassy 
82 Sejong-Ro. Chongro-Ku 
Seoul 
Korea 

Science Attache 

Tel: 82-2-732-2601 
Telex: 

Or. Jerome Bosken 



KOREA 

ENERGY 

Population 1983 40 m1l110n 

Energy Demand 1980 44.1 Mtoe 
(73.51 Imported) 

1985 58.1 Mtoe 
(78.21 imported) 

011 Demand 1980 26.6 Mtoe 
( 1001 Imported) 

Electric Power Plant Capacity 1983 13.1 GWe 

Electric POIIIer Production 1983 41.5 l'rIh--
55$ 011 
151 nuclear 

51 hydro 

NUCLEAR f'9\ifER 

Policy: Continue expansion of electric power capacity; 
reduce dependence on foreign oil by strong nuclear program 
with Indigenous manufacturing capability; develop FBR capa­
bllity. 

Nuclear Power Plant Capacity 

Reactor Mix 

Reactor Development 

INDUSTRIAL FUEL CYCLE 

1986 
1990 
2000 

1985 

3.6 GWe 
7.4 GWe 
9.3 GWe 

PWR: 2 (1978-85) 
5 (1986-89) 

IfIR: 1 (1983) 

FBR 

Policy: Develop long-term contracts for fuel supplies, 
holdings of foreign uranium resources; fabrication capabll i­
ty for PWP and CANDU fuel s; "walt and seen--reprocessing and 
recycl e of Pu to FBR, CANDU and LWRs. 

Waste Milnageaent Strategy: Not y6t defined. 

Cumulative Spent Fuel 
Arisings 

KS-1 

1980 
1985 
1990 
2000 

17 tU 
60 tU 

1,450 tU 
4,400 tU 



KOREA 

Industrial-Scale Activities 

* Uranium mil ling--3 t ore/day pilot plant. 

• Uranium conversion. yellowcake to U02--100 tUfa. 

* U02 fuel fabrication pilot plant--10 tUfa. 

• U02 fuel fabrication--200 tUfa. Startup. 1989. 

OOGAHIZATION 

Fuel Cycle/Waste Manage.ent Responsibilities 

Ministry of Energy and Resources 
1 
1-- Electric Power Bureau (EPB) 

1 
1-- Korea Electric Pa.er Corporation (KEPCO) 

Ministry of Science and Technology (MOST) 
1 
1-- Ata.lc Anergy eo..lsslon (AEC) 

1 
1-- Ata.lc Energy Bureau (AEB) 

1 
1 
1-- International Cooperation Division 

1-- Nuclear Policy Division 
1 
1-- Nuclear Standards Division 
1 
1-- Nuclear Energy R&D Division 
1 
1-- Radiation Safety Division 

1-- Korea Advance Institute of Science/Technology 

:-- Korea Institute of Energy and Resources 

1-- Korea Advanced Energy Res. Institute (KAERI) 

1-- Nuclear Safety Center 

K~-2 



KOREA 

Atomic Energy Bureau 
Ministry of Science and Technology 
Gwacheon 171-11 Tel: 82-2-591-9038 

K24230 Republic of Korea Tel ex: 

Director-General 
Director, R&D Division 
Director, Nuclear Policy 
Director, Nuclear Reactor 
Director, Internl. Cooperation 

Atomic Energy Commission 
Ministry of Science and Technology 
Gwacheon 171-11 
Republic of Korea 

COOIfTJissioners 

Electric Power Bureau 
Mi ni stry of Energy and Resources 
Seoul 
Republic of Korea 

Director, Nuclear Power 

Shiyohl Park 
Uk J ong Yoo 
J ae Choon Lim 
Kyong Chul J ang 
Tae Sik Min 

Tel: 
Telex: 

82-2-591-7694 
K24230 

Dr. Yong-Kyu Lim 
Byoung Whie Lee 

Tel: 
Telex: 

82-2-720-2369 
K23472 

Se-J ong Kim 

Korea Advanced Energy Research 
Head Office (Daeduk Center) 
P.O. Box 7, Daedukdanji 
Choongnam 300-32 

Institute 

Republic of Korea 

Presi dent 

Nuclear Fuel 
Nuclear Fuel Cycle 
Nuclear Safety 
Nuclear Policy 

Tel: 
Telex: 

82-42-822-6821 
K45553 

Dr. Pll soon Han 
Ext. 231 

Dr. Changsaeng Rim 
Dr. Insuk Suh 
Dr. Sung gee Chai 
Dr. Poong-Eil Juhn 

Waste Management R&D: Fuel fabrication, uranium ore proces­
sing and conversion, radioactive waste management, and post­
irradiation examination. 

KS-3 



KAERI • $EM 

Korea Advanced Energy Research Institute 
Seoul Research Center 
P.O. Box 7, Cheongryang 

KOREA 

Seoul 131 Tel: 82-2-972-2081 
Repub II c of Korea Tel ex: K24230 

Vice President 
Nuclear Reactor Research 
Nuc. Radiation Application 

Korea Electrfc Power Corporatfon 
87, Samseong-Dong 
Gangnant-Ku 
Seoul, 
Republfc of Korea 

President 
Nuclear Fuel 

Korea Nuclear Fuel Company, Ltd. 
P.O. Box 7 
Daedukdanj f, Daej eon 

Dr. Donghoon Kfm 
Dr. Changgun Lee 
Dr. Yongkuk Kim 

Tel: 82-2-562-9926 
Telex: Kelecco K24287, 

K28350 

Jung Kl Park 
Chang Kook Yang 

Choongnam 300 Tel: 82-42-822-6821/9 
Republ fc of Korea Telex: K5553 

President 
Dfrector 

Korea Power Engineering Co., Inc. 
P.O. Box 109 
"_OEUIDO 

Dr. Pll soon Han 
Uf-Kyum Lee 

Seoul 150 Tel: 82-2-783-7606 
Republfc of Korea Telex: KOPEN K22562 

President Dr. Kun-Mo Chung 

K5-4 
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MEXICO 

MAJ~ PI.I!lIC HOlIDAYS (1986) 

January 1 
January 6 
February 5 
March 21 
March 27 
March 28 
May 1 
May 5 
September 16 
October 12 
November 2 
November 20 
December 8 
December 12 
December 25 

New Year 
Epl phany 
Promulgation of Constitution 
Birthday of Benito Juarez 
Holy Thursday 
Good Friday 
Labor Day 
Victory of Gen. Zaragosa 
Independence Day 
Columbus Day 
All Souls 
Annlv. of the Revolution 
Immaculate Conception 
Our Lady of Guadalupe Day 
Christmas 

TIME 

Standard Time Washington D.C.: (Mexico City) - 1 hour 

Daylight Saving Time period: 04/27 - 10/25/86 

PASSPORT/VISA 

In 1 leu of passport. Identification such as birth certifi-
cate (driver's license not sufficient) Is required. In addltion 
to a tourist card. for a v1slt to Mexico. Most t,avel agencies 
can provide up-to-date Information concerning reqUirements. 

CtRlEfoCY EXCHANiE RATE 

The Mexican Peso was not quoted (floating rate) in the Wall 
Street Journal. 01103/86. As rates fluctuate daily. it is 
recommended to obtain current rates from local banks or 
newspapers prior to departure. 

DIRECT DIAl-IIIl 

Individual numbers for direct dialing to Mexico are com-
p1 ete as listed with the area code. However. calls can 
also be made by dialing the International access code: 011 
+ 52 + 1 cea 1 nu.cer. 

US EMBASSY - MEXICO Cln 

A~erlcan Embassy 
Paseo de 1a Reforma 305 
Mexico 5. D.F. 
Mexico 

Science Counselor 

Tel: 
Telex: 

905-211-0042 
84-621336 

Or. Reynaldo Morales 



ENERGY 

Population 

Energy Demand 

Electric Power Plant Capacity 

Electric Power Production 

IIJCLEAR POWER 

1984 

1979 

1983 

1983 

MEXICO 

80 mill Ion 

77 Mtoe 

18 GWe 

75.0 TWh 
67~ oil/gas 
2~ hydro/geoth. 
4~ coal 

Pol Icy: Future Is uncl ear; amblt"ous pl ans to use extensive 
uranium reserves In domestic nucle,r power production have 
been thwarted by national economic problems. cost overruns 
with nuclear plant construction. etc. 

Nuclear Power Plant Capacity 

Reactor Mix 

INDUSTRIAl FUEL CYa. E 

1987 
1990 
2000 

1985 

0.7 GWe 
1.3 GWe 
1.3 GWe 

BWR: 2 (1987-89) 

Policy: Future Is uncI ear; pI ans for pll at reprocessi ng and 
waste management facilities have been dropped. but uranium 
mining/mill ing and fuel fabrication work continues. Nucl ear 
industry Is being re-organized. 
Waste Management Strategy: Not announced. 

Cumulative Spent Fuel 
Arisings (LWR) 

~ANIZATION 

1990 
2000 

100 tU 
500 tU 

Nucl ear activ ities cantrall ed by federal government through: 

* SEMIP (Secretariat of Energy. Mining & Industriesl 

* IN IN (National Nuclear Research Institutel--R&D 

* CNSNS (National Commission of Nuclear Security and 
Safeguardsl--safety R&D and 1 icensing of nuclear 
facil ities. 

MX-1 



MEXICO 

CNSNS (Natfonal eo..fssfon of Nuclear 
Security and Safeguards) 

Comfsfbn Nacional de Seguridad 
Nuclear y Salvaguardfas 

Av. Insurgentes Sur No. 1806 
Colonfa Florida 
Delegacion Alvaro Obregon 
01030 Mexico. D.F. 
Mexfco 

Df rector General 

Tel: 905-534-1404 
Telex: 

Ing. Miguel M. Vafllard 

ININ (Natfopal Nuclear RaS8.1rsb Iostftyta) 

Instftuto Nacional de 
Investigaciones Nucleares 

Agrfcultura No. 21 
Colonfa Escandon 
Delegacion Mfguel Hidalgo 
06140 Mexico. D.F. 
Mexi co 

Director General 
Manager. Rad. Safety 

Manager. lnterntl. Affairs 

" Salazar Plant 

Tel: 905-570-1289 
Telex: 

Ing. Ruben Bello Rivera 
Ing. Alfonso Hernandes de 

la Torre 
David Sarquis 

(Located 36.5 km from Mexico City). Maf 1 shaul d 
be addressed to the Mexico City headquarters: 
Carretera Mexico - Toluca km 35.6 
Sal azar. Edo. de Mexico 
Mexico Tel: 905-518-2360 

Subsecretaria de Energi a 
Av. Constltyuentes 94779 
Edfficio C Planta Baja 
01110 Mexico. D.F. 
Mexfco 

Director General. R&D 

MX-2 

Tel: ~5-553-9119 
Telex: 

Dr. EdmlJndo de Alba 
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!ElHERlNllS 

MAJOR PlIlLIC HOLIDAYS (1986) 

January 1 
March 28 
March 30-31 
April 30 
May 8 
May 18-19 
December 25-26 

TIlE 

Standard Time Washington D.C.: 

Daylight Saving Time period: 

New Year 
Good Friday 
Easter 
Queen's Birthday 
Ascension 
Pentecost 
Christmas 

+ 6 hours 

03/30 - 09/27/86 

PASSPORT/VISA 

A passport is needed to depart and re-enter the United 
States. A visa is currently not required for a visit to the 
Netherlands, however, it is recommended to consult a travel 
agency for up-to-date information concerning requi rements. 

CURREI«;Y EXCHANGE RATE 

US$ = 2.747 Guilder (Fl.) 
per Wall Street Journal, 01103/86. As rates fluctuate 
daily, it is recanmended to obtain current rates fran local 
banks or newspapers prior to departure. 

OIRECT OIAl ING 

Indi v idua 1 numbers for di rect di al ing to the Netherl ands are 
canplete as listed; dial international access code: 011 
+ 31 + local nutober. 

US EMBASSY - llE HAGlE 

American Embassy 
102 Lange Voorhout 
2514 The Hague 
The Netherl ands 

Tel: 
Telex: 



NETHERlAKlS 

ENERGY 

Popul atlon 1984 14.6 mll110n 

Energy Demand 1980 65.5 Mtoe 

011 Demand 1979 40.1 Mtoe 
(>90% imported) 

Electric Power Plant Capacity 1983 13.9 GWe 

Electric Power Production 1983 59.7 TWh--
58% gas 
26% coal 
10% 011 
61 nuclear 

NOClEAR POWER 

Pollc)': Parliamentary support was recentl y gl ven to expand 
nucl ear capacity (by at 1 east two pI ants. 1000 MWe each). 
contingent on satisfactory answers to waste disposal ques­
tions. 

Nuclear Power Plant Capacity 

Reactor Mix 

Reactor Development 

INDUSTRIAl.. FUEL CYQ.E 

1985 
2000 

1984 

0.5 GWe 
2.5 GWe 

BWR: 
PWR: 

(1969) 
(1973) 

PartiCipation in SNR-300 
FBR 

Polfc)': Use foreign services (fuel fabrication, repro­
cessing). PartiCipation with FRG and UK In URENCO (Uranium 
Enrichment Consortium). 

Waste Managa.ent Strategy: Designate single centralized 
waste collection service; extend interim storage of all 
wastes. followed by disposal Into geological formations 
within or (preferably) outside the Netherl ands. Ocean­
dumpl ng of LL and IlW has been hal ted. 

Cumulative Spent Fuel 
Arisings (lWRl 

Nl-l 

1980 
1985 
1990 
2000 

103 tU 
190 tU 
270 tU 
420 tU 



NETHER!.. Al«)S 

OROANIZATlON 

" Government--Mlnlstrles of Econanlc Affairs. Public 
Hous1ng and Environment. and Social Affa1rs exer­
cl se overall control of nuc1 ear matters with par­
liamentary approval of their decisions. 

" ILONA <Integrated Nati ona 1 Research Program 
Nuclear Waste Policy Canmittee)--supervises and 
coordl nates waste di sposa 1 research. 

" COVRA (Centrale Organlsate Voor Radloactff Afva1) 
--stores and ~ollects all radioactive wastes 
(partially government-funded). 

" ECN (Netherlands Energy Research Foundatlon)-­
government organization. prov 1 des nuc1 ear-re1 ated 
services. Including waste treatment and disposal 
research. Responsible for treatment of all LLW. 

ECN (Netherlands Energy Bosaan:b Foyndatlonl 

Stlchtlng Energleonderzoek Centrum ~der1and 
Schevenlngse Weg 112 
P. O. Box 80404 
2508 GK The Hague Tel: 31-70-51-4581 
The Nether1 ands Telex: 31459 

Chairman, Governing Board 
Chal rman, 

Scientific Advisory Center 
Chairman, Program Committee 

of the Energy Study Center 

G. W. van Stein Ca11enfe1s 
Prof. J. van Loef 

Prof. P. de Wolff 

Function: Organize and sponsor energy research and develop­
ment. (Government-owned). 

ECH· PEmH 

Research Center 
Netherlands Energy 
P.O. Box 1 

Research Foundation 

1755 ZG Petten 
The Netherlands 

Managing Director, Research 
Nuc1 ear Waste 
Technical Services 
Geological Disposal 
Rad. Migration 
Rad. Waste Treatment 

NL-2 

Tel: 
Telex: 

31-2246-6262 
57211 Reacp NL 

PrOf. J. A. Goedkoop 
Dr. B. Verkerk 
J. Hamstra 
Dr. L. H. Vons 
Dr. A. van Dalen 
J. P. M. Smeets 



NETHERLANDS 

ECH: PET1£N (contd) 

Function: Scientific and technical center: appl ied energy 
research; treat and dispose of all Dutch radioactive waste. 
Waste Manag_nt R&D: Geologic waste isolation--salt dome 
repositories (conceptual design. thermal studies. and radio­
nucl ide migration). seabed disposal. sea disposal of 65Kr. 
decontami nation of 1 arge components. 

GEOlOGICA!. SIEYEY OF THE NETHERLANDS 

Geological Survey 
Nieuwe Gracht 13 
Postbus 157 

of the Netherlands 

2000 AD Haarl em 
The Netherl ands 

Tel: 
Telex: 

31-23-31-9362 
71105 geold 

Dr. H. M. van Montfrans 

KEMA (Research and Testing Electroche.ical 
Materials CqMpanyl 

N.V. Tot Keuring van Elektrotechnische 
Materialen Arnhem 

Utrechtseweg 310 
P.O. Box 9035 
6600 ET Arnhem 
The Netherl ands 

Deputy Director. Research 
Research Technology 
Nuclear Waste Research 
Acid Digestion/Incineration 

Incineration 

Tel: 
Telex: 

31-65-45-7057 
45016 Kema nl 

Dr. M. E. A. Hermans 
Dr. J. Kuypers 
Dr. H. Boekschoten 
Dr. J. Matteman 

Function: Development and engineering for uti 1 fties. 
Waste Management R&D: Volume reduction and storage of 
reactor station wastes. 

lWtlSJl!y Of PtIlI. IC HOUSltIi AND ENVIRONMENT 

Ministry of Public Housing and Environment 
P.O. Box 5611 
Koopmansstraat 1 
2280 HV Rij sw ij k 
The Netherlands 

Deputy Chief 
Director. Rad. Protection 

NL-3 

Tel: 31-70-94-9505 
Telex: 32691 

Dr. J. Ch. Cornelis 
Dr. J. L. Baas 
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PAKISTAN 

MAlOO PWlIC HOLIDAYS (1986) 

January 

March 23 
March 28 
May 1 
August 
August 14 
September 6 
September 11 
October 

November 
December 2S 

TIME 

Standard Time Washington D.C.: 

Mavl I d An-Nabl 
(Birth of the Prophet) 

Pakistan Day 
Good Friday 
May Day 
Id ul Sltr (End of Ramadan) 
Independence Day 
Defense of Pakistan 
Death of Quald-I-Azam 
Id ul Azba 

(Feast of the Sacrifice) 
Muhurran (Ashura) 
Birthday of Quald-l-Azam; 

Chri stmas 

+ 10 hours 

PASSPORT/VISA 

A passport 15 needed to depart and re-enter the United 
States; In addition. a visa 15 currently required for a 
visit to Pakistan. Most travel agencies can provide up-to­
date 1 nformatl on concernl n9 requl rements. 

ClAlEI«:Y EXCHAN3E RATE 

1 USS ~ 15.77 Rupee 
per Wall Street Journal. 01/03/86. As rates f1 uctuate 
dally. it 15 recommended to obtain current rates from local 
banks or newspapers prior to departure. 

American Embassy 
Aid Bldg •• 18 
6th Avenue. Ramna 
Is1 amabad 
Pakistan 

us E!l!ASSY - I SL AMA!W) 



PAKISTAN 

ENEIliY 

Population 1984 86.4 mill ion 

Energy Demand 1980 12.4 Mtoe 

Electric Power Plant Capacity 1981 4.0 GWe 

Electric Power Production 1981 14.2 TWh--
50s thermal 
46" hydro 4" nuclear 

NUClEAR POWER 

Policy: Provide up to 50s of electrical power supply with 
nucl ear. 

Nuclear Power Plant Capacity 

Reactor Mix 

INDUSTRIAl.. FUEL CYCLE 

1986 
1995 
2000 

1985 

0.1 GWe 
0.1 GWe 
1.1 GWe 

I-MR: (1972) 

Policy: Develop compl ete domestic fuel cycl e: uranium 
mining and milling; enrichment; fuel fabrication; reproces­
si ng. 

Cumulative Spent Fuel 
Arisings 

ORGANIZATION 

1980 
1985 
1990 
2000 

49 tU 
110 tu 
170 tU 
440 tu 

• Pakistan Atomic Energy Commission--control of 
nucl ear matters. 

* Pakistan Institute of Science and Technology (Ra­
walpind1l--fuel cycle R&D. including lab-scale 
reprocessing facility. 

Pakistan Atomic Energy Commission 
P. o. Box 1114 
Islamabad. Pakistan 

Chai rman 

PK-l 

Dr. Munir Ahmad Khan 
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SOUllt AFRICA 

MAJOR PWliC HOLIDAYS (1986) 

January 1 
March 28 
March 31 
April 6 
May 8 
May 31 
October 10 
December 16 
December 25 
December 26 

TIME 

New Year 
Good Friday 
Family Day 
Founder's Day 
Ascension 
Republic Day 
Kruger Day 
Day of the Vow 
Christmas 
Day of Goodw ill 

Standard Time Washington D.C.: + 7 hours 

PASSPORT/VISA 

A passport is needed to depart and re-enter the United 
States; in addition. a visa is currently required for a 
visit to South Africa. Most travel agencies can provide 
up-to-date Information concerning requirements. 

cmREl«:Y EXCHAI«iE RATE 

1 USS = 2.5284 Rand 
per Wall Street Journal. 01/03/86. As rates fluctuate 
dally. It Is recommended to obtain current rates from local 
banks or newspapers pri or to departure. 

DIRECT DIAlING 

Individual number~ for direct dialing to South Africa are 
compl ete as listed; dial International access code: 011 
+ 27 + 1 oca 1 nulllber. 

US EMBASSY - PRETORIA 

American Embassy 
Thibault House. 225 Pretorius St. 
Pretoria 
South Africa 

Science Attache 

Tel: 27-12-28-4266 
Telex: 

Dr. Gilbert Melese 



SOUTH AfRICA 

ENEIliY 

Population 1985 32 million 

Energy Demand 1985 120 Mtoe 

011 Demand (-6~ Imported) 

Electric Power Plant Capacity 1984 24.5 GWe 
1985 40.0 GWe 

4.51 nuclear 

Electric Power Production 1984 117 TWh--

NlD.EAR POWER 

Polley: Expand electric power production capacity chiefly 
through coal-burning plants, but develop small nuclear capa­
bll1ty. 

Nuclear Power Plant Capacity 

Reactor Mix 

INDUSTRIAL FUEL CYCLE 

1986 1.8 GWe 
2000 1.8 GWe 

1985 PWR: 2 <1984/85) 

Polley: Produce and export uranium (7,000-8,000 tUfa); 
develop enrichment capability (200-300 tSWU/a) by 1987. No 
current p1 ans for fuel fabrication or reprocessing. UF6 
conversion plant of 400 tUfa by 1987. 

Waste Managa.ent Strategy: Store reactor wastes at the 
reactor unt1l a disposal site 15 operational (1994); bu1ld a 
repository for HLW or spent fuel at Vaal puts about 400 miles 
north of Cape Town (first acceptance of LL/ILW 15 scheduled 
for mid 1986). 

Cumulative Spent Fuel 
Arl 51 ngs (LWRl 

SF-1 

1985 
1990 
2000 

22 tU 
254 tU 
714 tU 



SOUTH AFRICA 

AT!I!IC HERGY CORPOIWlliH 

Atomic Energy Corporation 
of South Africa Ltd. 

Private Bag X 256 
Pretoria 0001 
South Africa 

Chai nnan 
Managing Director. R&D 
Managing Director. Nuc. Fuels 

Tel: 
Telex: 

27-12-324-2811 
3-0253 SA 

Dr. J. W. de Vll1iers 
Dr. J. P. Hugo 
W. L. Grant 

Function: Overall responsibll1ty for nuclear matters. 
inc 1 udl ng R&D. construction. operations. regu 1 atl ons. 1 i­
censing. waste disposal and respository. uranium enr1chment. 

ESCQM (Electricfty Supply Cgww1$$fgnl 

ESCOM 
P.O. Box 1091 
Johannesburg 2000 
South Afrl ca 

Chai nnan. E1 ectrlcity Councll 
Chalnnan. Management Board 
Sr. General Manager 

SF-2 

Tel: 27-11-800-8111 
Telex: 4-24 481 SA 

John Maree 
Jan H. Smith 
1. C. McRae 



SPAIN 

• Segovia 

Madrid@) 

Toledo. SPAIN 

eluded Real. 

Cordoba 

• 

Albacete 
• 



SP~IN 

MAJ OR PUBl. IC HOI. IO~ Y S (1986) 

January 1 
January 6 
March 19 
March 27 
March 28 
May 1 
May 29 
J ul y 25 
August 15 
November 1 
December 8 
December 25 

Ne" Year 
Epi p:>any 
St. Joseph 
Holy Thursday 
Good Fri day 
Lebor Day 
Corpus Christi 
St. James 
Assumption 

TIlE 

All Saints 
Immaculate Conception 
Christmas 

Standard Time Washington D.C.: + 6 hours 
03/30 - 09/27/86 Daylight Saving Time period: 

P~SSPORT/YIS~ 

A passport is needed to depart and re-enter the United 
States. A visa is currently not required for a visit to 
Spain, however, it is recommended to consul t a travel 
agency for up-to-date information concerning requirements. 

CURRENCY EXCHANiE RATE 

1 US~ : 152.30 Peseta 
per Wall Street Journal, 01/03/86. As rates fluctuate 
dally, it is recommended to obtain current rates from local 
banks or newspapers prior to departure. 

DIRECT DIAl III> 

Individual numbers for direct dialing to Spain are complete 
as listed; dial international access code: 011 
+ 34 + 1 oca 1 nullbsr. 

American Embassy 
Serrano 75 
Madrid 
Spain 

Science Attache 

US EMBASsy - MAIlRIO 

Tel: 34-276-3600 
Telex: 

Roy C. S i mpk ins 



SPI\IH 

ENERGY 

Population 1984 38.7 million 

Energy Demand 1982 64.3 Mtoe 

1990 106.5 Mtoe 

011 Demand 1982 48.2 Mtoe 
(96% imported) 

Electric Power Plant Capacity 1983 33.9 GWe 

Electric Power Production 1983 117.2 TWh--
42% coal 
25% hydro/geoth. 
21% oil 

91 nuclear 
3% gas 

1984 191 nuclear 

I«JClEAR POWER 

Polley: Moratorium on new nuclear power p1 ant construction 
has been in place for two years--though currently under 
review by the Ministry of Industry, no changes expected in 
near future. 

Nuclear Power Plant Capacity 

Reactor Mix 

INDUSTRIAl FUEL CYCLE 

1986 
1990 
2000 

1985 

5.5 GWe 
7.5 GWe 

10.2 GWe 

GCR: 
PWR: 

9lt1R: 

1 (1972) 
5 (1969-85) 
2 (1987) 
2 (1971-85) 
2 (1987188) 

Polley: No domestfc reprocessfng and no further contracts 
for foreign reprocessing. 

Waste Manag_nt Strategy: Store spent fuel s at the reactor 
sites for 10 years. then transfer to AFR engineered (dry) 
storage facility until geologic repository is ready to re­
ceive "high-level wastes" (spent fuels); locate AFR and fuel 
encapsulation facil ity at reposftory sfte (salt dome or 
granite formation). Shallow-land burial of LLW in trenches. 
Institutional radioactfve wastes are currentl y pl aced in a 
worked-out urani um mi ne. 

SP-1 



Cumu1 atlve Spent Fuel 
ArIsIngs (lWR) 

IndustrIal-Scale ActIvItIes 

1980 
1985 
1990 
2000 

176 tU 
490 tU 

1.300 tU 
3.400 tU 

SPAIN 

• UranIum mInIng ann mIllIng: 200 tUfa. 
• UranIum enrIchment: 11.1~ Interest In Eurodlf. 
• Fuel fabrIcatIon: 200 tUfa. 
• AFR spent fuel storage: 1500 tu. 

CSH (Cgunc1l Af Nyclear Safety) 

Consejo de Segurldad Nuclear 
Sor Angela de Cruz. 3 
E-28020 MadrId. SpaIn 

PresIdent 
C0I11I11 ssloner 

Tel: 34-1-456-1812 
Telex: 49051 CSNM E 

FrancIsco Pascual 
Dr. luIs Gutlerrez-Jodra 

FunctIon: Assess the safety of nuc1 ear technology and env 1-
ronmenta1 protectIon; perform plant InspectIons and Issue 
1 leenses. 

EftSA (Natfooal Waste Manilll_nt C!a>any) 

Empresa Naclona1 de Reslduos 
Radlactlvos S.A. (ENRESA) 

Paseo Castellana. 135 
E-28046 MadrId. Spain 

President 
DIrector General 
Director. EngIneerIng 

Tel: 
Telex: 

34-1-279-2667 
41-429 ENRES E 

Juan Manuel Klnde1an 
Alberto lopez 
AurelIo UlIbarrI 

FunctIon: Supply waste management servIces and dIsposal 
facilItIes to all SpanIsh nuc1 ear companIes. 

EMUSA (NatlAnal Fuel Cycle ~ 

Empresa Naclona1 del Uranlo S.A. 
SantIago Ruslllol 12 
2803 MadrId. SpaIn 

DIrector General 

Tel: 
Telex: 

34-1-233-6207 
43402 URAN E 

Manuel Is1 a 

FunctIon: ~,upp1 y fuel cyc1 e sen Ice~ except waste manage­
ment and dispo;a1 (uranium mining and milling; nuclear fuell 
to all SpanIsh "u~l ear power p1 'l~-::5. 

SP-2 



SPAIN 

JEN 'Nuclear Energy CQllfssfonl 

Junta de Energ'1a Nuclear 
Avenida Complutense 22 
Ciudad Universitaria 
Madrid 3, Spain 

President 
General Director 
Director, Rad. Waste 
Waste Treatment 
Spent Fuel Storage 
Waste Storage 

Tel: 
Telex: 

34-1-449-4400 
23555 J UV IG E 

Martin Gallego 
Gonzalo Madri d 
Baldomero Lopez-Perez, 
V. Gonzalez 
A. Uriarte 
A. Martfnez Martinez 

Functfon: R&O--nucl ear fuel cycl e, nucl ear reactor technol­
ogy, waste treatment, and tenninal storage. 

JUAN YIGON NATIONAl. N!£LEAR ENERGY CENTER 

Centro Nacional de Energ1a 
Nuclear Juan Vigon 

Avenida Complutense 22 
Madrfd 3, Spain 

MINISTRY Of ItllUSIBY AND ENEBGY 

Mi ni ster Joan Majo 
Director General of Energy Maria del Cannen Mestre 

SP-3 





SWEDEN 

o 200 km 
I I 
o 125 mi 

NORTH SEA 



SWEDEN 

MAJOR PWlIC HOlIDAYS (1986) 

January 1 
January 6 
March 28 
March 30-31 
May 1 
May 8 
May 18-19 
June 21 
November 1 
December 25-26 

THE 

Standard Time Washington D.C.: 

Oaylight Saving Time period: 

New Year 
Epiphany 
Good Fri day 
Easter 
Labor Day 
Ascension Day 
Pentecost 
Midsummer Day 
All Saints 
Christmas 

+ 6 hours 

03/30 - 09/27/86 

PASSPORT/VISA 

A passport is needed to depart and re-enter the United 
States. A visa is currently not required for a visit to 
Sweden, however, it is recommended to consul t a travel 
agency for up-to-date information concerning requirements. 

CURRENCY EXCHN«>E RATE 

1 USS = 7.56 Krona (SEK) 
per Wall Street J ourna 1, 01/03/86. As rates fluctuate 
daily, it is recommended to obtain current rates from local 
banks or newspapers prior to departure. 

DIRECT DIALIt«; 

lndlvidua1 numbers for direct dialing to Sweden are com­
plete as 1 isted; dial international access code: 011 
.,. 46 + 1 oca 1 nullber. 

US E HBASSY - SIOCKIIlI. H 

American Embassy 
Strandvagen 101 
S-10000 Stockholm 
Sweden 

Tel: 46-8-63-0520 
Telex: 



SWEDEN 

ENERGY 

Population 1985 8.3 mill Ion 

Energy Demand 1984 51.9 Mtoe 
(331 Imported) 

011 Demand 1984 17.3 Mtoe 
(100!l: Imported) 

Electric Power Plant Capacity 1984 31 GWe 

Electric Power Production 1983 109.9 lWh--
581 hydro/geoth. 
31$ nuclear 

3!1: 011 
2!1: coal 

IllClEAR POWER. 

Pol Icy: Phase out all nucl ear pl ants at the 1 atest by the 
year 2010. Change of this pol Icy will require a new deci­
sion by Parl lament. 

Nuclear Power Plant Capacity 

Reactor Mix 

INDUSTRIAL FUEL CYClE 

1986 
2000 

1986 

9.4 GWe 
9.4 GWe 

BWR: 
PWR: 

9 (1972-85) 
3 (1975-83) 

Pol Icy: Sell present contract (690 tU) with foreign repro­
cessors. Direct disposal of spent fuel (-6,600 t). No Pu 
recycle Is planned. Costs for waste management and for 
future decommissioning of nuclear poWer plants are paid by 
fees collected frOO1 the nuc1 ear utfl Itles. Present fee Is 
2.4 mil/kWh (0.019 SEK/kWh). 

Waste Managa.ent Strategy: Store spent fuel for 30-40 years 
In an underground pool storage facility; encapsulate HLW 
gl ass and spent fuel In a corrosion-resistant canister; 
emp1 ace In a deep geologic (crystalline rock) repository. 
New facll Itles: 3000 t AFR (compl eted 1985); Interim stor­
age plants for conditioned reprocessing wastes; spent fuel 
encapsulation plant; repositories for spent fuel, reactor 
and other 1 ong-1 Ived wastes. 

Cumulative Spent Fuel 
Arisings (LWR) 

SW-J 

1985 1,330 tU 
1990 2,360 tU 
2010 7,800 tU 



SWEDEN 

Cumulatfve Waste Arfsfngs 
(condftfoned and 
encapsulated--

2020 
Spent fuel 
HLW glass 

5.100 
550 

4.500 
100.000 

15.000 
114,000 

canfsters 
canfsters 

ready for df sposa 1) TRU waste 
Reactor waste 

m3 
m3 
m3 
m3 

core camp_ 
D&D waste 

Industrial-Scale Activities: 

• LWR fuel fabrfcatfon: 400 tufa. 

Major Milestones 

• Reposf tory for reactor wastes, SFR 1988 
• HLW reposftory site selectfon 2000 
• HLW reposftory operatfonal 2020 
• Interfm HLW dry storage facflfty 1990 
• Encapsulated spent fuel reposftory 2020-50 

INTERNATIONAl RELATIONSHIPS 

US: DOE/SKB u.brella Agraa.ent for Wasta Manase-ent Exchange 

Tenn: 
Scope: 

Emphasf s: 

7-1-77 to 12-31-90 
Preparatfon and packagfng of waste forms; 
storage; ffeld and laboratory testfng; geolo­
gfc dfsposal; operatfons; safety and env fron­
ment; fnstltutfonal and publ fc reI atfonshfps. 
Collaboratfon fn Strfpa Mfne test program 
(NEA coordf natfon); US partfcf patfon fn per­
formance assessment computer model and code 
fntercanparfson sponsored by SKB. 

Member of IAEA and OECDfNEA. Waste management cooperatf v e 
agreements wfth Canada. France, Swltzerl and. Host country 
for NEA Strf pa Proj ect. 

OR>ANIZATION 

• Waste Management 

SKB (Swedish Nuclear Fuel and Waste Manage­
ment Canpany)--executes spent fuel and waste 
management program for the utll ftf es; manages 
waste dfsposal R&D programs. 

SKN (Natfonal Board for Spent Fuel)--admfnfs­
ters waste management fund collected fran the 
nucl ear utf I ftfes; oversees back-end-of-the­
fuel~cyle actfvftfe~. 
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SWEDEN 

• Licensing Responsibilities 

SKI (Swedl sh Nucl ear Power Inspectorate)-­
erection and operation of nuclear facilities 

SSI (Swedish National Institute of Radiation 
Protection) 

Natl ona I 5wedl sh Franch I se Board for Env I ron­
ment Protection 

Municipality where the facility Is to be 
located (right of veto). 

CtWJpS (TECHNICAl. lINlYERSITYl 

Chalmers Teknlska Hoegskola 
5-41296 Goeteborg 
Sweden 

Nuclear Chemistry 

Tel: 
Telex: 

46-31-81-0100 
2369 

J an Rydberg 
Bert A11ard 
Jan L1ljenzln 

Waste Managaaent R&D: Radlonucllde transport by groundwater. 
sorption on natural cl ays and rock mineral s. 

Kemakta Konsult AB 
Luntmakargatan 94 
5-11351 Stockhol m 
Sweden 

Tel: 46-8-15-0380 
Telex: 15660 

Bertll Grundfelt 

Computer calculations on hydrology and nuclide migration. 

Kllf (Royal Insttt:Ute of Technglogy! 
KTH 
S-10044 Stockholm 
Sweden 

Chemical Engineering 
Inorganic Chemistry 

Tel: 
Telex: 

46-8-787-7000 
10389 

Ivars Neretnleks 
I. Grenthe 
P. Wlckberg 

Waste Management R&D: Near- and far-field migration modeling. 
rock-matrix diffusion experiments. Actinide-chemistry. solubl1 It, 
calculations. groundwater sampling and characterization. 
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SWEDEN 

HlD-EAR SAFElY BOAR!) (OF DE SWEDISH UTILITIES! 

Raadet foer Kaernkraeftsaekerhet 
Box 5864 
S-10248 Stockholm 
Sweden 

D1rector 

Tel: 
Telex: 

46-8-67-9540 
13108 

Thanas Eckered 

Function: Pranote coord1nat10n and cooperat10n among the 
::Wedf sh utll Iti es in thei r nucl ear power plant sa fety work. 

SGA8 (Swedfsh Geolgg1ca] Coa!any! 
Sveriges Geologiska AS (SGAS) 
Vretgraenj 18 
Box 670 
5-75128 Uppsal a Tel: 46-18-15-5280 
Sweden Telex: 76154 GEOSWED S 

Geology. Sfte Investigations 
Hydrogeology 
GeologiC Waste Disposal 

Kaj Ahlbom 
Le1f Carlsson 
Otto Brotzen 

Waste Manag_nt R&D: Eval uation of rock formatfons for use 
as waste di sposa 1 sites (permeability; groundwater behav ior. 
age and chemi stry). 

SKB (Nyclear Fuel and Waste Manag@l@ot CQIp.ny! 

Svensk Kaernbraensle-Hantering 
Bol' 5864 
S-10248 Stockholm 
Sweden 

President 
Research and Cavelopmer.t 
Geology and Hydrology 
Material Scfences 
Nuclear Waste Servfces 
Planning/Systems Analy~fs 
Material Sc1ences 

Tel: 
Telex: 

46-8-65-2800 
13108 SKB 

Stan Bjurstroem 
Per-Er1c Ahlstroem 
Hans {;arl sson 
L ar s Werme 
Lar, Bertfl Nfl sson 
har.s Forstroem 
Lars Wermegstroem 

Mfsslon: Coord1nate and arrange for nuclear fuel supply and 
reprocessing serv fces for all Swedf sh nucl ear power reac­
tors; manage and fund R&D for the back end of the fuel 
cycl e. Respons1bl e for des1gn. construct10n and operat1on 
of all necessary storage and disposal facll1t1es. Demon­
strate that spent nucl ear fuel and fuel reprocessing wastes 
can be disposed of safely and permanently. 

Owners: State Power Board and utilftfes (Sydkraft. 
Oskarshamn, Forsmark). 
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SWEDEN 

SKB (contd) 
Facll ftles 

• CLAB (Central Storage for Spent Fue 1. located at 
Simpevarp) 
Mlsslon: AFR storage facility. 
Deslgn Capaclty: Initla11y. 3000 t. 
Hlstory: Start of construct ion, 5/80; start of 
operation 1985. 

• Strlpa Mfne 

Stripa Mlne Service AB 
S-717 00 Stora 
Sweden 

Strlpa Project Manager 
Mlne Operations 

Tel: 46-581-41420 
Telex: 

Hans Carl sson 
Gunnar Rameu1 st 

(Near Kopparberg. 15 km north of Lindesberg and 
about 250 km w~st of Stockho1 m. Slte of the NEA 
Stripa Project) 

Mlsslon: Research in real istlc environment of 
matters connected to disposal ln crysta11 ine rock. 
Development of investigation methods and instru­
ments. 
Descrlptlon: Granite body. about 350-400 m below 
surface. at the Strlpa iron minL 

SKI (Nuclear Power InSPectorate) 

Statens Kaernkraftinspektion 
Box 27106 
5-102 52 Stockholm 
Sweden 

Director 
Waste Management 

Tel: 46-8-63-5560 
Telex: 11961 Sweatom 

Olaf Hoermander 
A1fLarsson 

SKN (Natlona1 Bgard for Spent Nuclear Fue1l 

Statens Kaernbraens1enaemnd 
Box 2045 
S-10311 Stockholm 
Sweden 

Director 
Chief Engineer 

Tel: 46-8-23-4774 
Telex: 

010f Soederberg 
N 11 s Rydell 

Functlon: Serve as the government's control agency to over­
see back-end fuel cycle technology. financing/information. 

SW-5 



National Institute 
of Radiation Protection 

Box 60204 
S-10401 Stockholm 
Sweden 

Director 
Rad Waste Group 

Studsvik Energiteknik AB 
5-61182 Nykoeping 
Sweden 

Director, Nuclear Technology 
Waste Systems 

SWEDEN 

Tel: 
Telex: 

46-8-24-4080 
11-771 SAFE RAD 

Gunnar Bengtsson 
Ragnar Boge 

Tel: 
Telex: 

46-155-21-0000 
64013 studs s 

Stig Bergstroem 
Goeran Carleson 
Aake Hultgren 

Function: Nuclear energy R&D and service to support Swedish 
power programs. 

Owners: Government and industry (contract research). 

Waste Manage .... nt R&D: ft.W waste form characterization, LLW 
and ILW treatment, OW techniques, leaching of U02 from 
spent fuel, biosphere migration, dose-calculations. AMOS 
project: Waste treatment pl ant (1986), interim waste stor­
age in a rock cavity (1985). 

SWEDISH STATE POIIER 80ABIJ 

Statens Vattensfal1 sWerk 
S-162 87 Vaellingby 
Sweden 

President 
Vice President, Nuc. Power 
Nucl ear Safety 
Low- and Medium-Level Wastes 

Tel: 
Telex: 

46-8-73~5000 
19653 Svtelvxs 

Carl-Eric Nyhvist 
Lars Gustafsson 
Hans Bartsch 
Stig Pettersson 

Function: Operate the power distribution grid in Sweden, 
produce power. (Owner of Ringhal s Power Pl ants). 
Owner: Government (Ministry of Industry). 
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SWITZER!.. N«> 

MAJOR PUBlIC HOlIDAYS (1986) 

January 1 
March 28 
March 30·-31 
May 8 
May 18-19 
August 1 
December 25-26 

TIlE 

Standard Tfme Washfngton D.C.: 

Daylight Savfng Time perfod: 

New Year 
Good Frfday 
Easter 
Ascensfon 
Pentecost 
Independence Day 
Chrf stmas 

+ 6 hours 

03/30 - 09/27/86 

PASSPORT/VISA 

A passport fs needed to depart and re-enter the Unfted 
States. A vfsa Is currently not requfred for a vlsft to 
Switzerl and. however. ft Is recommended to consul t a travel 
agency for up-to-date fnformatfon concernfng requfrements. 

CURRENCY EXCHANGE RATE 

1 US$ = 2.0415 Franc 
per Wall Street Journal. 01103/86. As rates fl uctuate 
dafly. ft fs recommended to obtafn current rates from local 
banks or newspapers prior to departure. 

DIRECT DIAlIN> 

Indfvfdual numbers for dfrect dial fng to Swftzerland are 
complete as I fsted; dial fnternatfonal access code: 011 
+ 41 + I oca I nullber. 

Amerfcan Embassy 
Jubflaeumsstrasse 93 
CH-3005 Bern 
Swftzerland 

US EMBASSY - BERN 

Tel: 
Telex: 



EIE~Y 

Popu1 atlon 1984 

Energy Demand 1980 

011 Demand 1980 

Electric Power Plant Capacity 1983 

Electric Power Production 1983 

1985 

NUClEAR POWER 

SWITZERlAll> 

6.5 million 

25.4 Mtoe 
(5711 Imported) 

13.1 Mtoe 
<1001l Imported) 

14.2 GWe 

53.6 l'IIh--
68:1 hydro/geoth. 
301 nuclear 

III coal 
III 011 

401 nuclear 

Pol fcy: Government Is pro-nucl ear. Strong public oppoSi­
tion has weakened somewhat and authorities now predict the 
Installation of additional nuclear power plants. 

Nuclear Power Plant Capacity 

Reactor Mix 

llllUSTRIAl FUEL CYClE 

1985 
2000 

1985 

2.9 GWe 
3.4 GWe 

BWR: 2 (1972-84) 
1 (1993) 

PWR: 3 (1969-79) 

Pol fcy: Foreign reprocessing of spent fuel sand Pu recycl e 
to al ther LWRs or FBRs. 
Waste Manag8DBnt Strategy: Develop two waste repositories; 
a horizontally accessed rock cavern In a geologic host rock 
with considerable overburden for LLW/ILW. and a deep reposi­
tory (crystalline rock) for HLW glass or unreprocessed spent 
fuel elements. Sea-dumping of LLW discontinued 1982. but 
st fl 1 con s I dered as an option. 

Cumulative Spent Fuel 
Arl sings (LWR) 

Cumulative Waste 
Arisings 
[After 40 years' 
operation of the 
nu clear power sy stem 
(tota 1 6.000 MGa)] 

1980 
1985 
1990 
2000 

LLW/D&D Waste 
LLWIILW 
HLW gl ass 

Spent fuel 

SZ-l 

380 tU 
650 tU 

1.090 tU 
2.000 tU 

100.000 m3 
70.000 m3 

1.000 m3 
or 

15.000 m3 



SWITZERlAND 

Major Milestones 

• 

• 

• 

Executive decision on acceptibllity 
of NAGRA plan for safe and final HLW 
disposal 

Initial receipt of HLW glass fn'll 
COOEMA (France) 

Intermediate-depth storage faci1 ity 
for ultimate repository for reactor 
wastes 

1985 

1992 

1995 

• Geologic repository for HLW 
or spent fuels 

After 2020 

INlERNATIONAI. FUEL CYCLE RELATIONSHIPS 

US: IXlE/NftGRA llIobrella Ag..-nt for Waste Manag_nt 
Exchange 
Term: 4-19-85 to 4-19-90. 
Scope: Preparation and packaging of wastes; fiela 

and laboratory testing; storage; geologic 
disposal; environment and safety; design and 
operati ona 1 Issues; transportation requ ire­
ments; pub 1 Ic acceptance Issues. 

Emphasis: Information exchange concerning Grimsel Pass 
URL activ ities. 

Member of IAEA and OECD/NEA. 

ORGANIZATION 

• NAGRA--National Cooperative for the Disposal of 
Radioactive Waste--formed by utilities/government 
to handl e fuel cyc1 e/waste management acti v ities. 
Budget for 1980-1985 is -US $90 million 

• EIR--Federal Institute for Reactor Research-­
nucl ear R&D 

• Federal Energy Office--sets criteria for waste 
management practices. including geologic disposal. 
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SWITZERLAND 

EIR !Federal Instftute for Reactor Research) 

Eidgenoessisches Institut fuer 
Reaktorforschung !EIR) 

CH-5303 Wuerenlingen 
S. i tzerl and 

Di rector 
Deputy Director 
Staff Assistant. Research 
Materials Technology 
Hot Laboratory 
Metallurgy 
Chemi stry 
Fuel Division 
Radioactive Waste Project 
Fuel Program 

Tel: 
Telex: 

41-56-99-2111 
53714 ei r ch 

Prof.-Dr. H. Graenicher 
M. Breu 
Dr. U. Flueckiger 
D. H. P. Al der 
Dr. W. Hausmann 
G. Ull ri ch 
Dr. P. Baertschi 
H. Flury 
Dr. G. Bart 
R. W. Stratton 

Sponsor: Federal government--Department of Interior. 

Waste Managa.ent R&D: Incineration of TRU wastes. model ing 
of radionue1 ide migratIon through heterogeneous geologIe 
media. chemical behavior of radlonuclides durIng migration. 
transport of radlonucl Ides through the biosphere. hydrologi­
cal studies. sorption constants on different rocks. invnobll­
ization of LLW and ILW in cements. leaching rates on LLW and 
ILW waste forms. and long-term corrosion tests on waste 
package material s. 

Facfl ftfes 

* ADA (Acid Digestion Plant for TRU Wastes) 
Desfgn Basis: Carbonization/digestion in 
H2S04/HN~ at 250 C; capacity. 1 kg/hr solid 
wastes. 
History: Non-Pu runs. late 1981; Pu runs. 1982. 

EE/lERIIL OfFICE Of E!£!§Y 

Federal Office of Energy 
Nuclear S3fety Inspectorate 
CH-5303 Wuerenll ngen 
Sw i tzerl and 

Waste Management 

Tel: 
Telex: 

41-56-98-2853 
59058 

Dr. U. Niederer 

Function: Licensing and inspection of nuclear installations. 
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SW I TZER!. AIIJ 

NAGRAlCEDRA (NATIONAl. COOPERATIVE 
FOR DE DIspoSAL OF RNlIOACTIYE WASTE) 

Natlonale Genossenschaft fuer dIe Lagerung 
Radloaktlver Abfaelle (NAGRA) 

or 
Socl~te CooperatIve Nationale 

Dechets Radloactifs (CEDRA) 
Parkstra5se 23 
CH-540i Bader. 
Sw I tzerland 

PresIdent 
ManagIng DIrector 
Geology 
Nuclear Technology 
Facilltl as 

pour l'Entreposage de 

rel: 
Telex: 

41-56-20-5511 
57333 

Dr. Rudolph Rometsch 
Hans Issler 
Dr. Marc F. Thury 
Dr. Charles McCombie 
Andreas L. Nol d 

FunctIon: ProvIde for the safe dIsposal of radioactIve 
wastes produced by the SwIss nuclear Industry. 
Sponsors: UtIlitIes and government. 

Facllities 

• URL at Grlmsel Pass--operatlonal since 1984. 
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TAIWAN 

KAJOR PlIllIC HOlIDAYS (1966) 

January 1-2 
March 29 
Aprl1 5 
September 28 
October 10 
October 25 
October 31 

November 12 
December 25 

Foundl n9 Day 
Youth Day 
Tomb Sweeplng Day 
Teacher's Day 
Natlonal Day 
Retrocesslon Day 
Chlang Kal-Shek's 

Blrthday 
Sun Yat-Sen's Blrthday 
Constltutlon Day 

TIME 

Standard Tlme Washlngton D.C.: + 13 hours 

PASSPORT/VISA 

A passport ls needed to depart and re-enter the United 
States: ln addltlon. a vlsa ls currently requlred for a 
vlslt to Taiwan. Most travel agencles can provide up-to­
date informati on concerni ng requ i rements. 

CtRRENCY EXCHANiE RATE 

1 USS = 39.89 Talwan Dollar 
per Wall Street Journal. 01/03/86. As rates fluctuate 
da II y. it is recommended to obta in cu rrant rates from 1 oca 1 
banks or newspapers prior to departure. 

DIRECT DIAlING 

Indlvldual numbers for direct dlaling to Talwan are com­
plete as listed: dial international access code: 011 
+ 32 + 1 oca 1 nullber. 



ENEII:lY 

Popu1 ation 1984 

Electric Power Plant Capacity 1981 

Electric Power Production 1982 

1984 

NUCLEAR POWER 

TAIWAN 

19 million 

10.16 GWe--
21.41 nuclear 

40.9 TWh--
48% oil 
30S nuclear 
12% hydro 
10% coal 
481 nuclear 

Policy: Look to nuclear power to meet rapidly growing 
demand for e1 ectric energy. 

Nuclear Power Plant Capacity 1986 4.9 GWe 
1995 6.7 GWe 
2000 8.7 GWe 

Reactor Mix 1985 BWR: 4 (1978-83 ) 
PWR: 1 (1984/85 ) 

INDUSTRIAL FUEL CYCLE 

Policy: Develop indigenous fuel production capabi 1 ity: fuei 
assembly; fuel hardware; UOZ pellets; UF6 conversloll. 

Waste Managaaent Strategy: Evaluating HLW Interim storage 
options; may reprocess (In other countries); LLW to go to 
new National Waste Storage Facility on nearby Orchid Is1an~ 

Cumulative Spent Fuel 
Arisings (LWR) 

OII:lANIZAT:;:OH 

1980 
1985 
1990 
2000 

70 tU 
430 tU 

1.140 tU 
2.600 tU 

• TAIPOWER (Taiwan Power Company)--operation of 
nuc1 ear power p1 ants (owned by the government). 

• AEC (Atomic Energy Counci1)--regu1atory functions: 
waste di sposa 1. 

• INER (Institute of Nuclear Energy Research)--nuc1ear R&D. 
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Atomic Energy Council 
67. Lane 144 
Kee1ung Road. Section 4 
Tal pel. Taiwan 
Republic of China 

Secretary General 
Director. Raowaste Admin. 
Director. Planning Division 
Radwaste Protection 
Nuclear Energy Research 

TAIWAN 

Tel: 
Telex: 

86-2-392-4180 
26554 

Dr. Yu-Hao Lee 
Dr. Chao-Ming Tsal 
Chao-Ch I n Tung 
Dr. YI-Ghlng Yang 
Kuang-Chl L iu 

Institute of Nuclear Energy Research 
P.O. Box 3 
Lung tan Taiwan 
Republic of China 

Deputy DI rector 

Hea lth Physl cs 
Eng. Development/Implementation 

Waste Mgmt./Decontamlnatlon 

Tel: 
Telex: 

86-2-381-4014 
34154 CAEC 

Sen-I Chang 
(Ext. 2302) 

W. L. Chen 
T1 se- Sheng Chou 

(Ext. 2525) 
S. L. Hwang 

Fuel Cycle R&D: Sol vent extraction technology; yellowcake 
conversion to U02; production of Zr. Ti02 and TiC14l cement 
and thermop1 astic waste forms for reactor wastes; HLW condi­
tioning processesl Irradiation of sewage sludge with spent 
fue 1 Sl bu ria 1 of LLW. 

Taiwan Power Company 
242 Roosevelt Rd •• Sec. 3 
Tai pel. Taiwan 107 
Republic of China 

Deputy Directors. Atomic Power 

TW-2 

Tel: 86-2-396-7777 
Telex: 2564 TPCAPD 

Mr. Eng Lin 
(Ext. 2521> 

Mr. Ching-Tang Hsu 
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UNITED KINGDOM 

MAJOR PUBlIC HOlIDAYS (1986) 

January 1 
March 28 
March 30-31 
May 3 
May 18-19 
August 30 
December 25-26 

TIlE 

New Year 
G,ood Friday 
Easter 
May Day 
Pentecost 
Summer Bank Holi day 
Christmas 

Standard Time Washington D.C.: + 5 hours 

Daylight Saving Time period: 03/30 - 10/25/66 

PASSPORT/VISA 

A passport is needed to depart and re-enter the United 
States. A visa is currently not required for a visit to 
the England. however. it is recommended to consult a 
travel agency for up-to-date information concerning 
requi rements. 

CURRENCY EXCHAl«iE RATE 

1 USS = .685 Pound 
per Wall Street Journal. 01/03/86. As rates fluctuate 
daily. it is recommended to obtain current rates from local 
banks or newspapers prior to departure. 

DIRECT DIAl INO 

Individual numbers for direct dia11ng to England are com­
plete as 11sted; dial international aCCBSS code: all 
+ 44 + 1 oca 1 nullber. 

US EMBASSY - LOtIJON 

American Embassy 
24/31 Grosvenor Square. W. lAIAE 
London 
Un i ted Kingdom 

Tel: 44-1-499-9000 
Telex: 

Robert Stella 



ENEII3Y 

Popul ation 

Electric Power Plant Capacity 

Electric Power Production 

NUClEAR POWER 

UNITED KIIGlOM 

1984 56 million 

1983 63.7 GWe 

1983 276.2 TWh:--
7~ coa.\ 
1111 nuclear 
9S·oil 
2S hydro 
11 gas 

Pol icy: Aggressive.development of nucl ear power. based to 
date on gas-cooled reactors but diversifying to PWRs and 
eventually to FBRs. 

Nuclear Power Plant Capacity 1986 10.0 GWe 
1990 12.2 GWe 
2000 10.3 GWe 

Reactor Mix 1985 GCR: 26 <1956-72) 
AGR: 10 (1976-85 ) 

4 (1987-88) 
FBR: 1 (1976) 
fffjR: 1 (1968) 

Reactor Development Major LMFBR development 
program. incl uding fuel 
cycle 

INDUSTRIAl FUEL CYCLE 

Policy: Reprocess and recycl e Pu to FBR system; develop and 
maintain complete fuel cycle capability (enrichment. UOZ and 
MOX fuel fabrication. spent fuel reprocessing); sell fuel 
cycl e serv ices to foreigners. 

Waste Manageaent Strategy: Reprocess spent fuels as rapidly 
as plant capacity permits; vitrify HLW (French technology); 
long-term interim storage of HLW glass. deferring decision 
on disposal; shallow-land burial or sea-dump of LLW and ILW. 

Cumulative Spent Fuel 
Arisings (LWR and AGR) 

UK-1 

1985 830 tU 
1990 2.000 tU 
2000 5.330 tU 



UNITED KII«iOOM 

Industrfal-Scale Actfvftfes 

• Power production (GWe): 1981--9.8; 1990--14.8. 

• Uranium conversion (Sprlngfle1ds) 
UF6 productlon--9500 t/a 
UF6-U02 converslon--700 t/a. 

• Uranium enrichment (Capenhurst) 
gas diffusion p1 ant--400 tSWU/a 
centrifuge p1ant--225 tSWU/a. 

• Fuel fabrication 
U metal (Magnox)--2500 t/a (Sprlngfle1ds) 
U02 fue1s--500 t/a (Sprlngflelds) 
MaX fuels for recycle to FBRs (BNFL/Se11afle1d): 
capacity (t/a): 1967 -- 50. 

• Fuel reprocessing 
Magnox fuels (Se11affe1d)--5 to 7 t/a 
UDz fuels (THORP)--fi t/day (1990) 
FBR fuels (PFR reprocessing pilot plant. 
Dounreay)--50 kg HM/day 
FBR fuels (CDFR reprocessing plant. 1993). 

• HLW v!triflcatlon. Design and construction of 
Se11afle1d Vitrification Plant (1988). 

INTERNATIONAl RELATIONSHIPS 

US: DOE/lJ(AfA lJIIbrell a Ag~nt for LIt'BR Developll8flt 
Term: 9-20-76 to 9-20-86. 
Scope: waste management exchange: waste treatment 

and storage; sodium technology; quality as­
surance; environmental considerations; design 
and construction experience. 

Emphasis: LImited technical exchange. primarily TRU 
waste treatment. 

DOE/lJ(AfA Ilip l_ntfng Ag~nt for Reactor Dec~fs­
slonlng Exchange 
Term: 3-1-85 to 3-1-89. 
Scope: Planning and accomplishment of the projects 

for decommissioning Shippingport. the Wlnd­
scale AGR and other facilities In both coun­
tries; 0&0 technology. 

Member of EC. IP-EA and OECD/NEA. Agreements/partnershl ps 
with various nations. 
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UNITED KINGDOM 

DR>ANIZA·.ION 

" UKAEA <United KI ngdom Atomic En",; gy t.u·.horltyl-­
nuclear research; laboratories at Harwell, Risley, 
Sprlngfle1ds, Dounreay 

" DOE (Department of Envlronmentl--deve10ps waste 
management strategy, funds and coordinates generic 
waste management R&D 

" BNFL (British Nuclear Fuels Ltd.l--commerc1a1 fuel 
cycle for domestic and foreign customers 

" NIREX (state-owned public companyl--dlsposa1 of 
LLW and ILW 

" BGS and 105 (British Geological Survey and Insti­
tute of Oceanographic Sclencesl--supportlng R&D 
for the waste management program 

" NRPB (National Radiological Protection Boardl-­
environmental R&D 

" NIl (Nuc1 ear Insta 11 atl ons Inspectoratel-­
licensing. 
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NUCLEAR FUEL CYCLE RESPONS:BILITIES 

Natfonal Govern.ant 
1 
1 
I- Depart.ent of Envfron.ent (DoE) 

1 1 

UNITED KINGDOM 

1 I- Rail. Waste MgIIt. Adv fsory eo-fttee (RIIMAC) 
1 1 
1 I- Bufldfng Research Establfs'-nt (BRE) 
1 1 
1 I- Brftfsh Geologfcal Survey (aGS) 
1 1 
1 I- Instftute of Oceanographfc Scfences (IDS) 
I 
1 
I- Depart.ent of Health/Socfal Servfces 
1 1 
I I- Natfonal Radfologfcal Protectfon Board (NRPB) 
1 1 
1 I- Health and Safety Executfve (HSE) 
1 1 
1 I- Nuclear Installatfons Inspectorate (NIl) 
1 
1 
- Depart.ent of Energy 

1 
I- Electrfcfty Authorftfes (CEGB. SGEB) 
1 
I- 1.1( Ata.fc Energy Authorfty (I.I(AfA) 

1 
I- AERE Harwell (Research Group) 
1 
I- Northern Dfvlsfon (Reactor Group) 
1 
I- Safety and Relfabflfty Dfrectorate 
1 
1- ec-rcfal Support 

1 • BNFl • NNe • NIREX 
1 
1 
1- Mfnfstry of Defense (tIlO) 

1 1 
1 I- Ata.fc Weapons Research Establfst.ent (AlIRE) 
1 
1 
I- Mfnfstry of Agriculture. Food. Flsherfes (MAFF) 

1 
1- Ffsherfes Laboratorfes 
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UNITED KINGDOM 

DoE FUEL CYClE/WASTE IW/AGEfENT RESPONSBILITITES 

Depart.ent 0 f Energy 
1 
1-- Electricity Authorities (CEGB. SSEB. NSHEB. NIES) 
I 
I 
I 
I 
1--

* Electricity Prvduction 
• Reactor Waste Management 

UK Ata.lc Energy Authority (UKAEA) 
I 
I­
I 

Safety and Reliability Directorate 

1-- National Nuc. Corporation (NNe) 
I 
I 
I 
I 
I 

I 
I 
I 

I­
I 
I 
I 
I 
1-

* Power Pl ant Construct 1 on 

Brftfsh Nuclear Fuels Ltd. (BNFUI 
I 
1- Risley (Ill) 
! * Engineering 

Sell afield 
I 
I­
I • Reprocessfng * MOX Fuel Production 
I • Waste Condftfoning 
I 
1- Sprlngflelds 
I • Fuel Fabrlcatfon * Uranlu. Conversion 
I 
1-- Capenhurst 

* ~ranium Enrichment 

AERE Ha .... ell (Research Group) 

~ Nud ear Energy 
* Waste Disposal 

* Waste Treat.ent 
* Reprocessing 

Northern Division (Reactor Group) 
I 
I 
I 

* Reactor and Fuel Cycle R&D 

1- Risley Nue. Power DevelpM. Establishlll8nt 
I 
1-- Dounreay Nuc. Power Dvl~. Establis~nt 
I 
I 
I 
I 

• FBR De.onstratlon 
* FBR Fuel Cycle R&D 

1-- Sprlngflelds Nue. Power Develo~nt labs 

• Fuel Technology 
* Waste Conditioning 
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Atomic Weapons Research 
Estab1 ishment 

A1dermaston. Reading RG7 4PR 
United Kingdom 

Waste Management 

British Geological Survey 
Nicker Hill. Keyworth 
Nottingham. NG12 5GG 
United Kingdom 

Director 

British Geological Survey 
Harwell Laboratory 
Bulldlng 151 
Harwell. Oxon OXll ORA 
United Kingdom 

Tel: 
Telex: 

UNITED KIIGJOM 

44-7356-4111 
848104/5 

E. Whitehead 

Tel: 
Telex: 

44-6077-6111 
378173 ISGKEY G 

Dr. G. M. Brown 

Tel: 44-235-2-4141 
Telex: 83135 ATOf4iA G 

BIn· RI SLEY 

British Nuclear Fuels Ltd. 
R i sl ey. Warri ngton 
Cheshire WA3 6AS 
United Kingdom 

[About 20 miles by official car 
International Airport; or train 
(approx, 3 hours). then 6 miles 
Risley.] 

Chai rman 
Chi .. f Executive 
Deputy Chief Executive 
Director. Reproc. Engineering 

UK-6 

Tel: 
Telex: 

44-9253-5953 
627581 

or taxi from Manchester 
from London to Warrington 
by official car or taxi to 

Christopher Harding 
Neville Chamberlain 
Jack Tatlock 
Jack C1 arke 



~; SEllAEIELD 

British Nuclear Fuels Ltd. 
Sellafield, Seascale 
Cumbria CA20 IPG 
United Kingdom 

Tel: 
Telex: 

UNITED KII«iDOM 

44-9402-8333 
6423718 

Director, Reproc. Operations Gordon Steele 

[By train from London-Euston Station to Carlisle Station 
(4 hours); transport can be arranged by BNFL from Carlisle 
to site (approx. 1-112 hours), From Manchester Interna­
tional Airport to site by car is approx. 3 hours.] 

Reprocesslng Facllities, 

• B205 
Mlsslon: Reprocess Magnox (magnesium-clad, U 
metal) fuels from UK GCRs. Oxide head-end added 
in 1969 to handle I'<lR and LWR fuels. 
Design Basis: Magnox fuels: mechanical declad; 
PUREX flowsheet; "no-maintenance" concept; nominal 
capacity. 8 tHM/day. Liquid HLW storage: SS 
tanks, 70 m3 and 150 m3, In SS- 1 i ned concrete 
cell s. 
History: Magnox fuels: 8205 startup, 1967; 
annual throughput of Magnox fuel s, 1000-1200 tHM. 
Oxide head-end (Installed in 8204), operated 1969-
1973 and processed 90 t oxide fuel, before plant 
was shut down after a contamination release 
incident. 

• Reprocessing Test Unit (nonradioactive) 
Mission: Test the THORP first solvent extraction 
cycle. 
Design Basis: PUREX flowsheet; nominal capacity, 
4 t/a LWR fuels. 
History: Startup, 1979. 

• THORP (Therm.' Oxide Reprocessing Plant) 
Mission: Reprocess I'<lR and domestic or foreign 
LWR fuel s. 
Design Basls: PUREX flowsheet, pulsed columns and 
mixer-settlers. AVM process for HLW vitrifica­
tion. Nominal capacity, 6 tU/day. 
Milestone: Startup, 1990. 

• Reprocessing Pilot Plant (radioactive) 
MissIon: Support THORP desIgn and operatIon. 
Deslgn BasIs: 1/5000 scale. 
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UNITED KIIGlOM 

MOX Fuel Fabrication Facilities 

• MOX Fuel Fabrication Plant 
Design Capacity: 10 t/a FBR fuels. 

• MOX Fuel Fabrication Plant 
Design Basis: Gel precipitation; capacity, 0.5 
kg/day_ 
History: Startup, 1981-82. 

• MOX Fuel Fabrication Production Plants 
Design Basis: Mechanical mixing or copreclplta­
tlon. 20 t/a (startup, 1984); 50 t/a (startup, 
1987). 

Waste Treat8ent Facilities 

• FSIF (cold demonstration plant-vitrification) 
Mission: Test prototype equipment and maintenance 
techniques. 
Design Basis: French AV M process (rotatl ng-tube 
cal clner/metal mel ter); capacity, 11 kg/hr gl ass; 
product, borosll1cate 91 ass blocks. 
History: Startup, 1982. 

• Vitrification Plant 
Mission: Solidify Sellafleld HLW. 
Design Basis: AVM process; product, borosilicate 
gl ass blocks. 
CapaCity: 25-20 kg/hr glass. 
Milestone: Startup, 1988. 

• Waste Treat8ent Coaplex 
Mission: Prepare non-HLW for ocean dumping; 
extract Pu from process residues. 
Construction: Ten-year period, starting In 1981 
(estimated cost: USS 225 million). 

~ SPRINGFIELPS 

British Nuclear Fuels Ltd. 
Sprlngflelds Works 
Salwlck, Preston, 
Lancash 1 re PR4 OX~ 

United Kingdom 

S 1 cector, Fuels 

UK-8 

Tel: 
Telax: 

44-772-72-8262 
6752617 

Anthony Stephens 



Bu'll ding Research Establi shment 
Department of the Environment 
Building Research Station 
Garston, Watford WD2 7JR 
United Kingdom 

Asst. Director, Geotechnics/ 
Structural Engineering 

Geotechnics Division 
Seabed Disposal 
Continental Disposal 

UNITED KINGDOM 

Tel: 44-9273-74040 
Telex: 923220 

Dr. J. B. Menzies 

J. B. Boden 
T. Freeman 
Ms. C. M. Cooling 

Waste Managaaent R&D: Emplacement engineering and related 
activities; rock mechanics. 

Central Electricity Generating Board 
Sudbury House 
15 Newgate Street 
London, ECIA 7AU Tel: 44-1-248-1202 
United Kingdom Telex: 883141 

Chai rman 
Director, Plant Engineering 
Director, Research 

Fuel and Core Division 

Department of the Environment 
Nuclear Waste Management Division 
43 Marsham Street 

Sir Walter Marshall 
P. M. B1l1am 
Dr. J. K. Wright 
Dr. B. C. Masters 

London SWI 3PY Tel: 44-1-212-8673 
United Kingdom Telex: 22221 

Director, Radioactive Waste 
Professional Division 

Dr. Frank Feates 
44-1-212-8804 

Waste Managaaent Responsfbflfty: Administer UK waste 
management programs; fund and coordinate waste treatment and 
waste isol ation R&D at Harwell, BGS, NRPB, etc.; regul ate 
discharge of radioactive materials to the environment. 
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Instftute of Oceanographfc Scfences 
Brook Road 
Wormley. Goda1mfng 

UNIlED KINGDOM 

Surrey GU8 5UB Tel: 44-42-87~4141 
858833 Unfted Kfngdom Telex: 

Of rector 
Nuclear Waste 

Dr. Anthony S. Laughton 
Dr. T. J. G. Francfs 

Mfnfstry of Agrfculture. Ffsherfes. and Food 
Ffsherfes Radfobfo1ogfca1 Laboratorfes 
Pakeffel d Road 
Lowestoft. Suffol k NR32 CtH Tel: 44-502-4381 
Unfted Kfngdom Telex: 97470 

Dfrector. Ffsherfes Research 
Aquatfc Envfronment Protectfon 

IW 

Nuclear Installatfons Inspectorate 
Thames House North 

Alan Presto 
Harry H 111 

44-502-62244 

Mf11bank. London SWIP 4QJ Tel: 44-1-211-3000 
918777 ENERGY G Unfted Kfngdom Telex: 

Nuclear Installatfons 
Overseas Lfafson 

UK Nfrex Ltd. 
Harwell 
Dfdcot. Oxon OXll ORA 
United Kfngdom 

Chaf rman 
Chfef Executive 
Te~linfca1 Program 

R. Anthony 
J. S. MacLeod 

Tel: 44-235-24141 
Telex, 

John b~kl)r 
Tom McInerney 
Maurfce E. Gfnnfff 

FUI.c'i:lon: Locate. develop and operate facfl ftfes and sftes 
fur dfsposa1 of LLW and ILW. 
State-owned publIc coapany: CEGB. BNFL. UKAEA and SSEB 
(South of Scotland E1ectrfclty Board) as partners. Wft'1 
Secretary of State for Energy havfng absolute powers of 
veto. 
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UNITED KINGDOM 

National Radiological Protection Board 
Ch 11 ton 0 I dcot 
Oxfordshl re OXll ORO Tel: 44-235-83-1600 

837124 United Kingdom Telex: 

01 rector 
Secretary 
Asst. Director. Operations 

Safety and Reliability 
Wlgshaw Lane. Culcheth 
Warrington WA3 6AT 
United Klndom 

01 rectorate 

H. J. Dunster 
Dr. R. H. Cl arke 
G. A. M. Webb 

Tel: 
Telex: 

44-925-31244 
629301 atomry-g 

Function: Advise the UKAEA on safety. coordinate reactor 
safety research. and provide advice and services on safety 
to government and Industry. 

UK P,tomlc Energy Authority 
11 Charles II Street 
London SWI 40P 
United Kingdom 

Chai rman 

Tel: 44-1-930-5454 
Telex: 22 565 

Arnold Allen 

State-owned nuclear research agency. expected to become a 
commercial operation In April 1986. 

Dounreay Nuclear Power Development 
Establishment 

UKAEA (Northern DiviSion) 
T~urso. Caithness KW14 7TZ 
Scotland Tel: 44-847-62121 

75297 United Kingdom Telex: 

[From London by air to Wick (via Aberdeen). then approx. 30 
miles by car to Dounreay: or by train from London to Thurso 
(via Inverness). then approx. 10 m1les by car to Dounreay.] 

Director 
Asst. Director. Fuels 

UK-ll 
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lJ(IIEA: DOIJIREAY (contd) 

Facfl Itles 

* PFR Reprocessing Plant 
Mission: Reprocess Dounreay Prototype Fast 
Reactor (t<)X) fuel s. 
Design Basis: Shear single pins and leach; PUREX 
process; capacity 9-10 tHM/a of 180-day cooled PFR 
assemblies w Ith 8-1~ burnup. 
History: Dounreay Fast Reactor fuel~ procersed 
from 1961 to 1975; plant rebuilt to handle PfR 
oxide fuels, resumed operation In October 1980. 

* Solfdlflcatlon Plant 
Mission: Condition liquid wastes by cementation. 
Milestone: Constructlon--start 1965, completion 
1967 (cost USS 684 million) 

UWA· tW!!IEll 

Atomic Energy Research 
Estab 11 s~,ment 

AERE, Harwell 
Dldcot, Oxon OX11 ORA 
United Kingdom 

Director 
Director, Fuel Processing 

Director, Underlying Research 
Director, Nuc. Power Research 

Facll Itles 

Tel: 
Telex: 

44-235-2-4141 
83135 

Dr. Gramme Low 
Dr. Ron H. Flowers 

(ext. 2323) 
Nonn J. Keen 
Dr. Jack Willi ams 
Dr. Stuart Nelson 

* Harwell Cera-Ic Malter Test Unit (nonradloactIYe) 
Mission: Deyelop ceramic mel ter capability for 
UKAEA. 
Design BasIs: Liquid-fed ceramic melter; 
cap.clty, 700 kg/day glass; product, borosilicate 
glass. 
History: Initial studies In 1/3 (lInear) scal e 
unit 1982-84. 
Mf1estone: Startup, (full scale) 1986. 
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UNITED KItIlOOM 

\lCAEA· RI SL EY 

Risley ~uclear Power Development Establishment 
UKAEA (Northern Division) 
Risley, Warrington 
Cheshl re WA 3 6AT Tel: 44-925-31244 
United Kingdom Telex: 629301 

Director, Process Technology R. Harry All ardlce 
and Safety (ext. 2181) 

Waste Management (General) H. Barton 
(ext. 2451) 

Dec0llll11ss1oning D. F. Rawson 
(ext. 2919) 

\lCAEA· SfRINGfIElDS 

UK Sprlngflelds Nuclear Power 
Development Laboratories 

Salwlck, Preston 
Lanca.hl re PR4 ORR 
United Kingdom 

Laboratory 
Cham. Plant Development 
Process Eng. Technology 
Head-End/Solid Waste Mgmt. 

UK-13 

Tel: 44-772-72-8262 
Telex: 67545 

John V. Shennan 
P. Laurie Allen 
Cliff Etherington 
Brian E. Meredith 
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UNITED STATES (uS) 

MAJOR PIElIC HOLIDAYS (1986) 

January 1 
February 17 
May 26 
July 4 
September 
November 11 
November 27 
December 25 

New Year 
Presidents Day 
Memori a1 Day 
Independence Day 
Labor Day 
Veterans Day 
Thanksgiving 
Chri stmas 

STATE ABBREVIATIONS 

AL - Alabama MT- Montana 
AK - Alaska NB - Nebraska 
Al.- Arizona NV - Nevada 
AR - Arkansas NH - New Hampshire 
CA - California NJ - New Jersey 
CO - Colorado NM - New Mexico 
CT - Connecticut NY - New York 
DE - Del aware NC- North Carolina 
DC - District of Columbia NO - North Dakota 
FL - Florida OH - Ohio 
GA - Georgia OK - Oklahoma 
HI - Hawaii OR - Oregon 
ID -' Idaho PA - Pennsylvania 
IL - Illinofs RI - Rhode Island 
IN - Indiana SC - South Carolina 
IA - Iowa SO - South Dakota 
KS - Kansas TN- Tennessee 
KY - Kentucky TX- Texas 
LA - Louisiana UT - Utah 
ME" - Maine VT- Vermont 
MO- Maryland VA - Virginia 
MA - Massachusetts WA - Washington 
MI - MiChigan WV - West Virginia 
MN - Minnesota WI - Wisconsin 
MS - Mississippi WY - Wyoming 
MO - Missouri 



ENER;Y 

Population 

Electric Power Plant Capacity 

Electric Power Production 

IIJClEAR POWER GENERATION 

UNITED STATES 

1984 235 million 

1983 646 GWe 

1983 2,449 TWh--
55~ coal 
l~ gas 
14~ hydro/geoth. 
131 nuclear 
6~ 011 

Pol Icy: Encourage construction and operation of nuclear 
power stations by private and public utilities under close 
regulatory control by NRC and State regulatory boards; 
continue R&D emphasizing LWR safety. liquid-metal breeder 
reactors. high-temperature graphite reactors. and small, 
modul ar concepts. 

Nuclear Power Plant Capacity 1986 87.6 GWe 
1990 106.6 GWe 
2000 110.1 GWe 

Reactor Mix 1985 PWR: 61 <1961-85) 
23 <1986-2002 ) 

BWR: 35 (1960-85 ) 
4 <1986-90) 

LGR: 1 (1966) 
HTR: 1 ( 1979) 

IIJClEAR FUEL CYCLE 

Polfcy: Current US Industrial activities Include all phases 
of the nucl ear fuel cycl e, except spent fuel reprocessing: 
uranllJm mining, mill lng, and enrichment; fabrication of U02 
and MOX fuels; Interim spent fuel and waste storage; trans­
portation. conditioning, and disposal of radioactive waste. 
Mining. milling. fabrication of u02 fuel, and LLW disposal 
Is done predominantly by private firms; enrichment and HLW 
disposal are the responsibilities of the federal ~overnmen~ 
While permitted by law, commercial reprocessing Is not envi­
sioned to come fa t~e near fjJture. 

Waste Managa.ent Strategy: Hold fuel in storage at reactor 
until It can be reprocessed, Immobll Ize the reprocessing 
waste and place the HLW gl ass and TRU waste packages I~ a 
geologic repository. However, there is a strong posslbll Ity 
that commercfal reprocessing will not happen at all In the 
US - I~ which case direct disposal of the Irradiated fuel 
will be necessary. The Nucl ear Waste Pol Icy Act (NWPA) of 
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~I1EO STATES 

1982 mandates a geologie repository be available in 1998 to 
receive il!lllobl1ized HLW ~nd/or spent fuel. Short-lived 
LLWIILW is disposed of by shallow-land burial. 

Cumulat1ve Spent Fuel Ar1sings 1985 
1990 
2000 

12.997 tHM 
21.461 tHM 
41.568 tHM 

Major Mllestoll8s 

" 

" 
" 

" 

" 

" 

Approval of three s1tes for 
characterization (First repository) 

Startup of Waste Isol atl on P11 ot PI ant 

Approval of three sites for 
characterization (Second repository) 

Recommendation of site for fl rst 
repository to Congress 

Recommendation of site f or second 
repos1tory to Congress 

Startup of first repos1tory for 
clv11ian waste 

1986 

1989 

1993 

1991 

1999 

1998 

INTERNATIONAL RELATIONSHIPS 

Member In OECD/NEA and lAEA. Bll ateral agreements for 
waste management cooperation with Bel gi urn. Braz 11. Canada. 
CEC. Germany (FRG). France. Japan. Sweden. Swltzerl and and 
the United Kingdom. A brief out11ne of the agreements Is 
prov 1ded 1 n the appropri ate country's section. Interna­
t10nal cooperation and eXChange of waste management tech­
nology Is encouraged through vis1ts by fore1gn nationals to 
US sites and through foreign travel by US staff. 

(HlANIZATION 

" ODE (Department of Energy) - Respons1ble for 
planning and lmpl ement1ng of programs for the safe 
handl ing of radioactive waste generated by federal 
activities. and for disposal of all high-level and 
TRU waste. Responsible also for ensuring availa­
bllity of adequate technology for safe and effi­
cient management of nuclear waste from both 
c Iv 11 i an and federal activ i ties. 
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UNITED STATES 

DOE (contd) 

- HQ (Headquarters) - Responsibil ities for the 
nucl ear waste management and fue 1 cycl e programs 
are d i v i ded among the offi ces of: 

NE (Nuclear Energy) - R&D technologies for 
treatment of civil ian radioactive waste; 
remedial action to treat or stabil ize radio­
active waste; D&D of sel ected facil ities. 
RW (Civil ian Radioactive Waste Management) -
Storage and disposal of spent nuclear fuel 
and HLW; development of monitored retrievable 
storage (MRS) facil Hies. 
DP COefense Programs) - Saf e management, 
including disposal, of radioactive nuclear 
waste generated primarily by federal facil i­
ties. 
IE (International Affairs and Energy Emergen­
cies) - Coordination of DOE's international 
act iv iti es. 

- F.O. (Field Offices) - Implement HO. pol icy and 
di rectives, issuing orders to specific sites. 
Di rect efforts of DOE contractors. 

- Contractor-s - Operate DOE facll fties in accor­
dance with HO. and F.O. guidance and orders. 

• DOl (Department of the Interior) -
- USGS (uS Geological Survey) - Conducts 1 abora­

tory and field geologic investigations in support 
of DOE's waste disposal programs; acts as consul­
tant to NRC. 

- BlM (Bureau of Land Management) - Reviews propo­
sal s to pI ace waste disposal facil ities on Federal 
Lands. 

• DOT COepartment of Transportation) - Development, 
issuance ano ecforcement of safety standards, 
governing a 11 aspects of waste transit. 

• E~A (Environmerotal Protection Agency) - Estab-
1 ishment and enforcement of standards for the 
protection of the general environment. 

• NRC (Nucl ear Regul atory Commission) - Issuance 
of regulations and licenses for commercial nuclear 
activ ities, in compl iance with the general env i­
ronmenta 1 standards issued by the EPA. 
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UNITED STATES 

DOE (DEPNm4ENT Of ElERiYl PARTIAl ORGANIZATION 

Secreury 
1 

Deputy Secretary 
Under Secretary 

1 
1 
1- ME - Nuclear Energy 
1 
1 
1- IlP - Defense Progr_ 
1 
1 
1- RW - Civilian Radioactive Waste Nanaga.ent 
1 
1 
1- IE - International Affairs and Energy ~rgencl.s 
1 
1 
1- Field Offices 

• AI. - Albuquerque 
1 
1- LAN - IOJII) - RFP - SNL - WIf'P 

• CH - Chicago 
1 
1- Nt. - IH. - BPMN 

• ID - Idaho 
1 
1- INEl - WV 

• NY - Nevada 
1 
1- NTS - lUI. 

• OR - Oak Ridge 
1 
1- ORII. 

• Rl - Richland 
1 
1- PII. - RHO - WI«: - lK: 

• SAN - San Francisco 
1 
1- LllI. - RIC - GAT 

• SR - Savannah River 
1 
1- SRI.. - SRP 
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UNllED STAlES 

1ft: (NUClEAR REGtl.ATORY COMMISSION) PARTIAL ORGANIZATION 

Chal ... an 
ec-I55 foners 

1 
1 
1-- Executive Director for Operations 

Deputy Executive Director for Operations 
1 
1 
1-- Nuclear Material Safety and Safeguards (NMSS) 
1 
1 
1-- Nuclear Regulatory Research (RES) 
1 
1 
1-- Nuclear Reactor Regulation (NRR) 
1 
1 
1-- Inspection and Enforc_nt (IE) 
1 
1 
1-- International Progra.s 
1 
1 
1-- Regional Offices 

• Region I 
• Region II 
• Region III 
• Region IV 
• Region V 

(Philadelphia) 
(Atlanta) 
(Chicago) 
(Dallas) 
(San Francisco) 
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US Department of Energy 
Forresta1 
Washington. DC 20585 

US Department of Energy 
Germantown 
Washington. DC 20545 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

UNITED STATES 

202-252-5000 
252-5000 

710-822-0176 
252-8134 
252-5100 

202-252-5000 
252-5000 

710-828-0475 
233-4767 
233-3486 

Civilian Radioactive Waste Management 

RW-l 
RW-lO 
RW-20 
RW-30 
RW-40 

DI rector 
Admin. Mgmt. 
Geo. Repositories 
Storage/Transportation 
Policy and Outreach 

Ben C. Rusche 
Robert H. Bauer 
W. J. Purcell 
J. R. Hilley 
Roger W. Gale 

International Affairs and Energy E.argencles 

IE-l 
lE-12 
IE-121 

Assist. Secretary 
Internat1. R&D Policy 
Internat1. R&D Coop. 

Nuclear Energy 

NE-l 
NE-15 
NE-20 

NE-24 

DP-1 
DP-12 
DP-l22 
DP-132 
DP-12.1 
DP-12.1 

Assist. Secretary 
Internt1. Programs 
Remedial Actlon/ 

Waste Technology 
Waste Treatment 

Assist. Secretary 
Waste/Transp. Mgmt. 
Operati ons/Proj ects 
Waste R&D 
Transportation 
Remedial Action 

George G. Bradley 
Haro1 d Jaffe 
John A. Dugger 

James W. Vaughan 
Sol Rosen 

William R. Voigt 
Joseph Col eman 

Sylvester R. Foley 
J1l1 E. Lytle 
James E. Dleckhoner 
Roger K. Heusser 
Larry H. Harmon 
Jerry H. Daly 
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252-6850 
252-6842 
353-4285 
252-6842 
252-2280 

252-5858 
252-6777 
252-6777 

252-6450 
353-3218 

353-5006 
353-4728 

252-2177 
353-3521 
353-3273 
353-5496 
353-5505 
353-4971 



UNITED STATES 

DOE OI'ERATIONS OfFICE S 

N.R!!l!ERQ!£ OI'ERATIONS (AI.l 

US Department of Energy 
Albuquerque Operations Office TEL: 505-846-3118 
PO Box 5400 FTS 846-3118 
Albuquerque, NM 87115 TELEX: 66-0424 

FAX: 844-4197 
VERIF: same 

Manager R. G. Ranatowskl 844-7231 
Waste Mgmt./Transp.Devel. J. M. McGough 846-2340 
Waste Isolat'n Pilot Plant W. R. Cooper 505-887-0586 

ext. 217 
Seabed Programs w. o. Forster 505-766-3401 
Uranium Mill Tailings J. A. Morl ey 844-3941 

CHICAGO (ftRATIONS (CHI 

US Oepartment of Energy 
Chicago Operations Office (CHI 
9800 South Cass Avenue 
Argonne, IL 60439 

Manager 
Cryst. Rock Proj. Office 

(CRPOI 
Waste Operations-Materials 

Integration Office (MIO) 
Salt Rep. Proj. Office 

(SRPO) Col umbus, OH 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

312-972-2000 
972-2000 

910-258-3285 
972-2343 
972-2209 

Hilary J. Rauch -2110 
Sa 11 y A. Mann -2257 

Joe 1 C. Haugen - 2093 
FTS 976-5916 

Jeff O. Neff ext. 28 

IDAHO OI'ERAIIONS (!Pl 

US Department of Energy 
Idaho Operations Office 
550 2nd Street 
Idaho Falls, 10 83401 

Manager 
Nuclear Programs 
Fuel Process/Waste 
West Va 11 ey Proj ect 
TMI Project 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Troy E. Wade II 
J. Phillip Hamric 
J ames Sol eck 1 
Kent Hunter 
Willis Young 

US-7 

208-526-0111 
583-0111 

Ql0-977-5915 
583-0524 
583-1503 

-1322 
-1395 
-1989 
-1986 
-1415 



UNITED STAJ£S 

ID (contdt 

West Valley Proj. (Site) W. H. Hannum 71a-942-3235 
Ell Maestas 716-942-~235 

TMI Site Manager Willis _. Bixby FTS·590-ioll 

!!EYMA (l'ERAlIOHS (Iff) 

US Department of Energy 
Nevada Operations Office 
PO Box 14100 
Las Vegas. NV 69114-4100 

Manager 
Waste Management 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Thanas R. Clark 
Donald L. Vieth 

,112-295-1212 
575-1212 

910-397 -6868 
575-1370 
575-1369 

-3211 
-1092 

OAK BIg (l'ERATIONS (OR) 

US Department of Energy 
Oak Ridge Operations Office 
PO Box E 
Oak Ridge. TN 37831 

Manager 
Nuclear R&D 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Joe LaGrone 
Peter J. Gross 

615-576-5454 
626-5454 

810-572-1076 
626-1064 
626-1057 

-4444 
-0710 

RIC!l.AtI! (IWFOR!J) (l'ERATIQNS (B!.) 

US Department of Energy 
Richland Operations Office 
825 Jadwin Avenue 
PO Box 550 
Richland. WA 99352 

Manager 
Commercial Spent Fuel Mgmt. 
Basalt Waste Isolation (ONWI) 
Waste Management 
Surplus Facilities Mgmt. 
Shippingport Stn. 

DecOlMl1 sslonlng 
Shippingport. PA site 

TH: 
FTS: 
TWX: 
FAX: 
VERIF: 

509-376-7411 
444-7411 

510-770-5108 
444-7280 
444-7317 

Michael J. Lawrence 
Ron D. Izatt 

-7395 
-6152 

O. Lee Olson 
Jerry D. White 
Clarence E. Miller 

-7334 
-1366 
-7473 
-7134 

J. J. Schreiber FTS 722-2639 

US-8 



UNITED STATES 

SAN FIWI:ISCO OPERATIONS (S{d;' 

US Department of Energy 
San Francisco Operations Offfce 
1333 Bf~dway, Wells Fargo Bldg 
Oakland, CA 94612 

Manager 
Nuclear Materfals 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Richard A. DuVal 
F. T. Fong 

SAVANNAH RIVER OPERATIONS (SRl 

US Department of Energy 
Savannah Rfver Operations Office 
PO Box A 

TEL: 
FTS: 

Afken, SC 29801 

Manager 
Def. Waste Process 

Fac 11 tty (DWPF) 

TWX: 
FAX: 
VERIF: 

Robert L. Morgan 
S. P. Kowaln 

U5-9 

415-273-7111 
536-7111 

910-366-7228 
536-6207 
536-7956 

-7111 
-6444 

803-725-6211 
239-6211 

810-771-2670 
239-2130 
239-3160 

-2277 
-2566 



ltjllED STAlES 

POE COIIJRACTOOS 

Argonne National Laboratory 
9700 South Cass Avenue 
Argonne. IL 60439 

01 rector 
Waste Management 
Materials Review Board 
Natl. Energy Software Center 
ANL-We~t. Manager 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

312-972-2000 
972-2000 

910-256-3285 
972-2343 
972-2209 

Allan Schrleshelm 
Stanley S. Borys 
Martin J. Stelndler 
M. K. Butler 

-3672 
-6677 
-4363 
-7250 

R. J. Teunls FTS 563-7106 

Fuel Cycle and Waste Man~t Actfvftfes. 
Remedial action for formerly-used MED/AEC sites 
(FUSRAP) and for surplus facilities management program 
(SFMP) - 0&0 of ANL-East contaminated facllftles -
Materials review board and materials Integration office 
- Proof of breeding program for light water breeders -
Salt repository development - Crystalline rock reposi­
tory development - Low-l evel waste technology - TRU 
waste techno 1 ogy - Manage national energy software 
center - Pyrometall urglc.l and pyrochemlcal fuel repro­
cessl ng - Sodl um waste management. 

Major Facfl ftfes: 
ANL-West: Experiment. 1 Breeder Reactor No. 2 (EBR- II) 
- Zero Power Plutonium Reactor (ZPPR) - Transient Reac­
tor Test Facility (TREAT) - Hot Fuel Examlnatfon Faci­
lity (HFEF) - Radioactive Scrap and Waste Facll Ity -
Sodf um Process Demonstration (SPD) Facll Ity - RadIoac­
t�ve LIquid Waste Treatment Faclllty (RLWTF). 
AHl-East and AHl-West: High-Level Hot-Cell 
Facilities. 

Battelle Project Management Division 
505 King Avenue TEL: 614-424-7365 

976-7365 
24-5454 

976-4674 
976-5600 

Columbus. OH 43201 

Genera 1 Manager 
Nuc. Waste Isolation (ONWIl 
Transp.Syst. Planning (OTSPl 
Cryst. Repos. Devel. (OCRDl 

FTS: 
TI::LEX: 
FAX: 
VERIF: 

William J. Madia 
Wayne A. Carblener 
C. Charles Klnvn 
Billy Shl~p(ANLl FTS 

U5-10 

-7359 
-4507 
-6463 

91£-2434 



UNITED STATES 

JlfIIl (cont'd) 

fuel Cycle and Waste Manageaent Activities: 
Salt repository development - Crystal I ine repository 
davelopment. 

Major facl I Itles: 
Hot and Col d Development Laboratories - Hot Cell s for 
Development Programs. 

Brookhaven National Laboratory 
Associated Universities. Inc. 
Upton. NY 11973 

Di rector 
Nuclear Waste Management 

TEL: 
FTS: 
TELEX: 
FAX: 
VERIF: 

N. P. Samios 
D. G. Schweitzer 

fuel Cycle and Waste Managa.ent Activities: 

516-282-2123 
666-2123 

96-7703 
666-3000 
666-2546 

-2772 
-3510 

Low-level waste form evaluation - Radiation effects in 
repOSitories - Waste management criteria for NRC. 

Major Factl Itles: 
Hot and Cold Development Laboratories. 

GA Technologies Inc. 
PO Box 85608 
10955 John Day Hopkins Orive 
San Diego. CA 92138 

President 
HTGR Fuel Cycle 
Transportation Systems 

TEL: 
FTS: 
TELEX: 
TWX: 
FAX: 
VERIF: 

Harold Agnew 
B. J. Baxter 
D. W. Ketchen 

fuel Cycle and Waste Manageaent Activities: 

619-455-3000 
same 

69-5065 
910-335-1260 
619-455-3621 

455-3457 

-2080 
-2613 
-3609 

HTGR spent fuel treatment - Transportation technology 
for commerci a I and defense waste. 

Major faci I Itles: 
Pll ot PI ant for HTGR Fuel Cycl e Studies - Fuel 
Production Facfl ity. 

U5-11 



Idaho National Engineering Laboratory 
EG&G Idaho. Inc. TEL: 
PO Box 1625y 
Idaho Falls. 1083415 

Manager 
Waste Management 
National LLW Technology 
TMI-2 Program (TMI Site) 

FTS: 
TWX: 
FAX: 
VERIF: 

James O. Zane 
Dalel. Uhl 
Ed A. Jennrich 
Po J. Grant 

Fuel Cycle and Waste Managa.ent Actfvltles: 

IIIITED STATES 

208-526-0111 
583-0111 

910-977 -5915 
583-1998 
583-1771 

-9671 
-1014 
-9490 

FTS 590-1010 

National llW technology - D&D (EBR-II. MTR. OMRE. Spent 
Reactors) - TMI-2 R&D - Development of stored waste 
examination pilot plant (SWEPP) for TRU waste­
Development Of process experimental pilot plant (PREPP) 
for TRU waste - Major test area North/spent fuel 
storage area. 

Major Facilities: 
Radioactive Waste Management Compl ex (RWMC) - Process­
ing Experimental Pilot Plant (PREPP) - Waste 
Environmental Reduction Facil ity (WERF) - loss-of-Fluid 
Test (lOFT> Facility - Stored Waste Examination Pilot 
P I ant (SWEPP). 

Lawrence livermore National 
laboratory 

University of Californi a 
PO Box 808 
livermore. CA 94550 

Director 
Nuclear Waste Management 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Roger E. Batzel 
L. D. Ramspott 

Fuel Cycle and Waste Managa.ent Act1v1t1es: 

415-422-1100 
532-1100 

910-386-8339 
532-4660 
532-4546 

-7401 
-4176 

Parti cu I ate filter development - Fundamenta I geosci ence 
studies - CLIMAX spent fuel test at NTS - Development 
of waste package for Tuff repository - Waste package 
design criteria - Monitoring techniques for geologic 
repos itor i es. 

~ajor Faci11ties: 
CLIMAX Spent Fuel Test Facility at NTS. 
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Los Alamos National Laboratory 
University of California 
PO Box 1663 
Los Alamos, NM 87545 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

UNITED STATES 

505-667-5061 
843-5060 

910-988-1773 
843-6937 
843-5113 

Director 
Nuclear Waste Mgmt. 

Donal d M. Kerr, Jr. 
Donald T. Oakley 

-5101 
-1310 

Fuel Cycle and Waste Manageaent Actfvftfes. 
Fundamental studies of waste material s (BES) - Migra­
tion from low-level waste sites (BES) - D&D of various 
site facfl Itles - Tuff repository support (NNWSI>. 

Major Facflftles: 
Waste Di sposa 1 Flel d Experlmenta 1 Facl 1 Ity - Control 1 e~ 
Air Incinerator Demonstration Facil fty - Glove Box 
Reducti on Facility - TRU Waste Assay Systems. 

Mound Fac 11 Ity 
Monsanto Research Corporation 
PO Box 32 
Miamisburg, OH 45342 

Director 
Nuc. Waste Technology 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Wyl Ie Hogeman 
Ralph R. Jaeger 

Fuel Cycle and Waste Manageaent Actlvltfes: 

513·865-4020 
774-4020 

810-473-2974 
774-3742 
774-3575 

-3222 
-3275 

Solid waste volume reduction with glass melter - TRU 
waste technology/record systems, form development - TRU 
waste treatmentlllquid waste, Incineration - 3H recovery 
from waste - D&D of Pu-238 fac 11 I ties. 

Major Facflftfes: 
Glass Me 1 ter - lncl nerator - Waste Treatment - Combl ned 
Electrolysis catalytfc Exchange Syste~ 

Oak Ridge National Laboratory 
Martin Marietta Energy 

Systems. Inc. 
PO Box X 
Oak Ridge. TN 37831 

US-13 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

615-576-5454 
626-5454 

810-572-1076 
626-2912 
624-6068 



I..UTED ST"TES 

ORNl. (contd) 

01 rector 
Nuclear & Chemical Waste 

Herman Postma 
Thanas H. Row 

Fu~l Cycle and Wasta Managa.ant Activfties: 

6-2900 
4-5974 

Consolidated fuel reprocessing - Operate waste manage­
ment facl1 ftles. Including disposal by hydrofracture­
Development of TRU waste technology. lncl udlng assay 
and package certification - Low-level waste technology 
development - Hazardous chemical defense waste manage­
ment - Beneflcfal uses of byproduct radlonuclldes­
Repository development In sedimentary rocks - Remedl a I 
action surveys and certification actlvltle~ 

Major Facll ftfes: 
Consolidated Fuel Reprocessing Program (CFRP) Pfl ot 
Plant: Integrated Equipment Test Facility. Fuel Ele­
ment Shearing and Decladdlng Facflltles. Rotary 
Dl 5501 ver - Fl uorocarbon Pll ot PI ant for Kr-85 Recovery 
- Shallow-Land Burial Site - TRU Waste Assay Fac1l1ty­
Solvent Extraction Test Facllfty (TRW - Sol-Gel Micro­
sphere (U02 and U/Pu02) Preparation Facl1ltl e~ 

Pacific Northwest Laboratory 
Battelle Pacific Northwest 

Laboratories 
Battelle Boulevard 
PO Box 999 
Richland. WA 99352 

01 rector 
Nuc.Fuel Cycle/WM Programs 
Mtls. Characterization Ctr. 

TEL: 
FTS: 
TELEX: 
FAX: 
VERIF: 

William R. Wiley 
Jack L. McEl roy 
John E. Mendel 

Fuel Cycle ard Wasta Mana~nt Activities: 

509-375-2271 
same 

15-2874 
509-375-2718 
509-375-2580 

-2201 
-2532 
-2905 

Commercial spent fuel management - Clvllian nuclear 
waste treatment (H.W/TRU) - Monitored retrievable 
storage - Material s characterization center -
International program support - tflC env ironmental 
studies on LLW and Uranium mill tailing sites - Salt 
repository (ONWI) - Basalt repository (BWIP) - Granite 
repository (CR) - Tuff repository (NNWSI) - HLW 
technology (SR. WV. BRET. Hanford) - TRU technology 
(TWSO. Hanford) - LLW technology (LLWMP. Hanford) -
Airborne waste technology (CFRP) - remedial action 
pI annlng and technology - Byproduct ut1l1zatlon -
Transport technology (HC). 

Major Facllitfes: 
Hot and Col d Development Laboratories - Hot Cell s for 
Dev el opment Programs. 
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Rockwell t:anford Operations 
Energy Systems Group 
PO Box 800 
Richland. WA 99352 

General Manager 
Bas.Waste Isol.Proj. (BWIP) 
Waste Management 

UNITED STATES 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Paul G. Lorenzini 
Larry R. Fitch 
Ronald D. Prosser 

509-376-7411 
444-7411 

510-770-5108 
444-6430 
444-6793 

440-1277 
444-6848 
440-3001 

Fuel Cycle and Waste Managa.ent Activities: 
Fuel reprocessing (PUREX) - HLW tank storage - Cs/Sr 
recovery and encapsul ation - HLW concentration and 
solidification - Low-level liquid waste treatment and 
fixation - D&D (hot semi works) - TMI support/waste 
packaging and disposal - TRU waste assay - Basalt waste 
isolation program (BWIP) - Hanford waste disposal. 

Major Facilities: 
PUREX Reprocessing Plant - Cs/Sr Encapsulation Plant­
BWIP Site and Near Surface Test Facility (NSTF). 

Rocky Flats Plant 
Rockwell International Corporation 
Energy Systems Group TEL: 303-497-7000 
PO Box 464 
Golden. CO 80402-0464 

General Manager 
waste Management 
Transuranlc Waste 

FTS: 320-7000 
TELEX: 
FAX: 303-430-2909 
VERIF: 303-430-2856 

Jack E. Dorr 
C. E. Wlckl und 
K. V. Gil bert 

-4361 
-4294 
-2747 

Fuel Cycle and Waste Manageaent Activities: 
Defense TRU waste technology - TRU waste technology 
development - Operate waste treatment facll ltle~ 

Major Facilities: 
Sol id Waste Reduction Facility - TRU Waste Incinerators 
- TRU Waste Assay - Liquid Waste Treatment and Fixation 
Facllltl es. 
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UNITED STATES 

Rockwell International Corporation 
Energy Systems Group TEL: 
Atgmlcs International Division 
8900 DeSoto Avenue 
Canoga Park. CA 91304 

General Manager 
Waste Mgmt./Remote Systems 

FTS: 
TELEX: 
FAX: 
VERIF: 

G. Wayne Meyers 
Don G. Mason 

tuel Cycle and Waste Managa.ent Activities: 

618-700-6200 
963-3000 

16-1017 
616-700-3662 
618-700-4292 

-4267 
-4156 

Decladdlng of sodium-bonded fuels - Operate energy 
technology and engineering center (ETEC) - Remote 
hand I Ing development - Large component fabrication. 

Major Facilities: 
Large Inert Hot Cel I - Energy Technology and Engi­
neering Center (ETEC). 

Sandia National Laboratories 
PO Box 5800 
Albuquerque. NM 67165 

President 
Nuclear Fuel Cycle 
Nuc. Waste Mgmt./Transp. 
Transp. TeCh. Center 
WIPP Scientific Support 
Subseabed Disposal 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Irwin Welber 
A. W. Snyder 
Richard W. Lynch 
Joe Stl egl er 
Wendel D. Weart 
D. R. Anderson 

Fuel Cycle and Waste Managa.ent Activities: 

505-644-5676 
644-5676 

910-969-1600 
644-1723 
same 

-7261 
-6203 
-3763 

6-0696 
-4655 
-6553 

Transportation of Pu and HLW - Subseabed disposal -
Tuff repository support (NNWSI) - Operate transporta­
tion technology center - Salt repository scientific 
support (~IPP) - Safety assessment of facilities for 
NRC. 

Major Facilities: 
Transportation I echnol ogy Center. 
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UNITED STATES 

Savannah Rfver Laboratory 
E. I. du Pont de Nemours & Co. 
Afken. SC 29808 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

John T. Lowe 
J. K. Okeson 

803-725-6211 
239-6l11 

810-771-2670 
239-2130 
239-3160 

-3422 
-1886 

Of rector 
Programs/Plannfng 
Defense Waste Processfng W. Ross Stevens III -2410 

Fuel Cycle and Waste MBnage.ent Activities: 
Fuel reprocessfng R&D - HLW storage and solfdiffcation 
R&D-HLW form development and characterization - HLW 
packagfng R&D - TRU technology development - LL~' tech­
nology development - Defense HLW technology dev,!'lopo­
ment. 

Major Facilities: 
TNX HLW Vftrificatfon Pflot Plant - TNX HLW Tank Mockup 
- HLW Caves for Process Development - TRU Waste 
Incinerator. 

Savannah Rfver Plant 
E. I. du Pont de Nemours & Co. 
Aiken. SC 29808 

Manager 
Waste Management 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

John T. Granaghan 
E. O. Kaiger 

Fuel Cycle and Waste Managa.ent Activities: 

803-725-6211 
239-6211 

810-771-2670 
239-2J30 
239-3160 

-2701 
-3320 

Operate fuel reprocessing facfl fties - Operate asso­
cfated spent fuel storage. HLW tank storage and 1 fqufd 
waste treatment facfl ftfes - Operate LLW fncfnerator -
Operate LLW shallow-land burfal grounds - Build and 
operate defense waste processfng facfl fty. 

Major Facilities: 
F&H Reprocessfng Pl ants - Canyon Mockup Shop - LLW 
Incinerator - HLW Tank Far~ 
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UNITED STATES 

UNC Nuclear Industries. Inc. 
PO Box 490 
Richland. WA 99352 

President/Gen. Manager 
Decommissioning 
Shippingport Decom. Site 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

Nick C. Kaufman 
Robert F. Potter 
Len A. Pasquini 

Fuel Cycle and waste Managa.ent Activities: 

50<}'376-7411 
444-7411 

510-770-510B 
444-6000 
444-2726 

440-1123 
444-0114 

FTS 643-5552 

Waste management operations for N-Reactor - D&D Hanford 
reactors - DOE surpl us facl lltles program. 

Major Facilities: 
N-Reactor - N-Reactor Fuel Fabrication Facilities. 

Westinghouse Hanford Company 
PO Box 1970 
Richland. WA 99352 

TEL: 
FTS: 
TWX: 
FAX: 
VERIF: 

509-376-7411 
444-7411 

510-770-510B 

444-50B7 

President 
Fuel Cycle 

John E. Nolan 
Bruce H. Noordhoff 

-3915 
-3633 

Fuel Cycle and Waste Manag ... nt Activities: 
Breeder fuel reprocessing (BRETl - Breeder fuel 
development and fabrication - Spent fuel Integrity in 
storage. 

Major Facilities: 
Fast Flux Test Facility (FFTFl - Fuels and Material s 
Exam! nation Fac llity (FMETl - Fuel Dev el opment Labora­
tories. 

West Valley Nuclear Services. Inc. 
Subsidiary of Westinghouse Electric 
PO Box 191 
West Valley. NY 14171-0191 

US-1B 

TEL: 
FTS: 
TELEX: 
FAX: 
VERlr: 

716-942-3235 
same 
none 
same ext.246 
same ext.267 



UNITED STATE:> 

WV (contd) 

President 
Engl neerl ng 

M. Bruce Boswell ext.324 
John L. Knabenschuh ext.295 

Fuel Cycle and Waste Managa.ent Actlvftfes: 
Demonstration of HLW vitrification - D&D of West Valley 
reprocess 1 ng plant. 

Major Facflltles: 
Reprocessing Plant - HLW Vitrification Component Test 
Stand. 

Westinghouse Idaho Nuclear Co •• Inc. 
Idaho Chemical ProcesSing Plant TEL: 
PO Box 4000 
Idaho Falls. ID 83401 

President 
Production 
Technology 

FTS: 
TELEX: 
FAX: 
VERIF: 

Ed W. Pottmeyer 
W. C. Moffit 
Bert R. Wheeler 

Fuel Cycle and Waste Managa.ent Activities: 

206-526-0111 
583-0111 
none 
583-5436 
583-5233 

-0998 
-3864 
-3373 

Operate associated spent fuel storage. HLW tank 
storage. and liquid waste treatment facll1tles. 

Major Facllltles: 
Idaho Chemical Processing Plant (ICPP) - Waste 
Cal cl nlng Fac 1 llty (WCF) and Remote Mockup - Wet Fuel 
Storage - Dry HTGR Fuel Storage - Kr-85 cryogenic 
recovery plant. 

WIPP Project 
Westinghouse Electric Corporatlon 
Advanced Energy Systems Dlvlslon 
PO Box 2078 
Carlsbad. NM 88221 

TEL: 
frS: 
TELEX: 
F"X: 
VERIf: 

505-887-0586 
same 
none 

505-887-1077 
505-887-0586 

ext. 238 

Manager Raymond C. Malrson ext. 187 

Fuel Cycle and Waste Managa.ent Activities: 
WIPP technical support. Including design review. con­
structlon support. safety assurance. operatfona 1 pl an­
nlng. quality assurance systems. 

Majo~ Facll Itfes: 
Waste Isolation Pilot Plant. 
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US Environmental Protection Agency 
401 M Street S.W. 
Washington. DC 20460 

International Activities 

TEL: 
FTS: 
TELEX: 
FAX: 
VERIF: 

W. Grieder 
Glen L. Sjoblom 

Waste Managa.ent Standards 

UNITED STATES 

202-655-2090 
382-2090 
89-2758 

382-7883 
382-2078 

-4887 
-4981 

Floyd L. Galpin 703-557'·8610 

Radiation Prograas 

Sheldon Meyers 
W. F. Hol comb 

US Nuclear Regulatory Commission 
Washington. DC 20555 TEL: 

FTS: 
TELEX: 
FAX: 
VERIF: 

Nuclear Material Safe~y and Safeguards -NMSS-

-9710 
-8977 

301-492-7000 
492-7000 
90-8142 

492-7617 
492-7371 

Director 
Waste Management 
Safeguards 
Fuel Cycle/Materials Safety 

John G. Davis 427-4063 
Robert E. Browning 427-4069 
Robert F. Burnett 427-4033 
Rlchrd.E. Cunningham 427-4485 

Nuclear Regulatory Research -RES-

Director Robert E. Minogue 
Rad. Programs/Earth Sciences Karl R. Goller 

Nuclear Reactor Regulation -NRR-

Director 
Licensing 
TMI Program 

Harold R. Danton 
Darrell G. Eisenhut 
Bernard J. Snyder 

US-20 

427-4341 
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UNITEO STATES 

NRC (contd) 

Inspectfon and Enforca.ent -IE-

Director 

Internatfonal Progra.s 

01 rector 

Ragfonal Offfces 

Philadelphia - Region I 
Atlanta - Region II 
Chicago - Region III 
Dallas - Region IV 
San Francisco - Region V 

US Geological Survey 
410 National Center 
12201 Sunrise Valley Drive 
Reston, VA 22092 

Director 
Hazardous Waste Hydrol. 
High-Level Waste 

Weston 
2301 Research Bl vd. 
Rockville, Me 20850 

CRWM Program 
Internatl. Programs 

Richard C. DeYoung 492-7397 

James R. Shea 492-7886 

Th. E. Murley 215-337-5299 
Jmes.P. O'Reilly 404-221-5500 
James G. Keppler 312-790-5677 
Robert D. Martin 817-860-8225 
John B. Martin 415-943-3707 

TEL: 
FTS: 
TELEX: 
FAX: 
VERIF: 

Dallas L. Peck 

202-860-7000 
860-7000 
89-9153 

928-7793 
928-7209 

-7411 
John B. Robertson 
George A. Dinwiddie 

-6976 
-6976 

TEL: 
FTS: 
FAX: 
VERIF: 

William M. Hewitt 
James F. Strahl 

U5-Zl 

301-963-6814 
202-963-6814 

840-1552 
963-6800 

-6810 
-6821 
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USSR 

MAJOR PlIllIC HOlIDAYS (1986) 

January 
March 8 
May 1-2 
May 9 
Novanber 7-8 
Decanber 5 

TIlE 

Standard TIme Washington D,C,: 

DaylIght SavIng TIme period: 

New Year 
Women's Day 
May Day 
VIctory over FascIsm 
October RevolutIon 
ConstItutIon Day 

+ 8 hours 

03/30 - 09127/86 

PASSPORT/y'ISA 

A passport is needed to depart and re-enter the United 
States; in additIon. a visa is currently required for a 
visit tel the USSR. Most travel agencies can provide up-tc­
date information concerning requ I rements. 

US EIlWiSY - IIlSCOW 

American Embassy 
Ulltsa Chaykovskogo 19/21/23 
Moscow 
USSR 



USSR 

ENER>V 

Popul ation 1984 275 million 

Electric Power Plant Capacity 1982 281 GWe 
1983 460 GWe 

Electric Power Production 1982 1376 TWh--
7S nuclear 

1985 1510 TWh--
141 nuclear 

Nl£lEAR POWER 

Pol fcy: Major program to develop nuclear power, to avoid 
transport of fossil fuels from east of the Ural Mountains to 
European Russia. 

Nuclear Power Plant Capacity 1982 17 GWe 
1985 25 GWe 
1992 90-100 GWe 

Reactor Mix 1985 LGR: 22 <1958-85) 
4 (1986-90) 

PWR: 20 <1964-85) 
12 (1986-88) 

BWR: 1 (1966) 
FBR: 2 (1973/80) 

Reactor Development LMFBRs, 1,500-MWe PWRs 

IIIlUSllUAL fUEL CYCLE 

Pol fcy: Compl ete domestic fuel cycl e capab1l1ty, lncl udfng 
enrlchmer.t, fuel fabrication (U02 and MOX); develop commer­
cial reprocessing capability; provide complete fuel cycle 
services, Including spent fuel storage and waste disposal to 
foreign buyers of USSR reactors and fuel. 

Waste Management Strategy: Vitrify HLW, provide term1nal 
storage 1n geolog1c repository. 

ORGANIZATION 

Nuclear Progra. Control 

• USSR State Committee on Utll lzat10n of Atomic 
Energy 

• Ministry of Energy and Electr1flcatlon 

UR-1 



USSR 

• Institute of Physical Chemistry. Moscow. a branch 
of the USSR Academy of Sciences (geologic waste 
disposal; waste form properties) 

• V. G. Khlopln Radium Institute. Leningrad 
(chemical separation; fuel s reprocessing; 
geochemistry) 

• All-Union Scientific Research Institute for 
Inorganic Materials. Moscow [properties of solid 
waste forms) 

• Chemical Pl ant Research Institute. Sverdlovsk 
(vitrification pilot plants) 

STAlE COMIITlEE ON THE UTILIZATION 
OF AlJIUC ENERGY 

State Committee on the Utilization 
of Atomic Energy 

Staromonetny Pereulok 26 
Moscow 109180 
USSR 

Chai rman A. M. Petrosyants 
Prof. J.D. Morokhov Deputy Chal rman 

Waste Managa.ent R&D: Develop processess for treating spent 
fuel (cladding. thermal decladding. meltdown of hulls). 
Improved partitioning of TRU wastes. handl ing off-gases. and 
storing 85Kr. 

Faell Itles(a) 

• Reprocessing Pilot Plant (radioactive) 
Owner: Khlopi n Radi um Institute. Leningrad 
MIssIon: Develop LWR fuel reprocessing 
technology. 
DesIgn Basis: Chop-leach head-end; PUREX 
flowsheet; capacity. 3 kg/day uranium. 
HIstory: Startup. 1973. 

(al Because there Is only limited information avail abl e. it 
Is not always known at which nuclear agency a faefl fty is 
located. 
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USSR 

STATE C!H4ImE ON DE urIL IZATION Of AllIIIC El!EBGY (co ntd ) 

• Cold Pilot Plant-Ylt~lflcatlon 
Mission: Develop waste vitrification technology. 
Design Basis: Liquid-fed ceramic mel ter. two­
chamber unit; 150 l/hr HLLW; 30 l/hr glass; 
product. phosphate glass blocks. 
History: Startup. 1974. 

• Ks-KT-1OO (cold pilot plant-vitrification) 
Location: Chemical Pl ant Research Institute. 
Sverdlovsk. 
Design Basis: Fluid bed calclner; In-crucible 
melter (two-stage process); capacity. 20 kg/hr 
glass; 160-180 kg glass/batch; product. phosphate 
glass blocks. 

KILII'IN BAOIII! INSTITUTE 

Khlopln Radium Institute 
Ul. Rentgena 1 
Leningrad 22 
USSR 

Chief of Laboratory Yergenly Shashukov 
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YUGOSlAVIA 

MAJOO PlIllIC flCllOAYS 

January 1 
May 1-2 
Jul y 4 
November 29-30 

TIlE 

New Yea; 
Labor Day 
Flghter's Day 
Republlc I)ay 

Standard Tlme Washlngton D.C.: + 7 hou .. ~ 

Dayllght Savlng Tlme Perlod 03/30 - 09/27/86 

PASSf'UlTIVISA 

A passport ls needed to depart and re-enter the Unlted 
States; ln addltlon. a vlsa Is currently required for a 
visit to Yugoslavia. Most travel agencies can provide up­
to-date 1 nf ormatlon concern 1 ng requ lraments. 

American Embassy 
Knez a M 11 osa 50 
Belgrade 
Yugosl av 1 a 

us EMBASSy - BELGIWlE 

Tel: 38-11-645-655 
Telex: 



ENEmy 

Population 

Electric Power Plant Capacity 

Electric Power Production 

IU:l..EAR POWER 

1983 

1980 

1982 

2000 

YUiOSlAYlA 

22.8 million 

14.9 GWe 
46~ hydro 
42~ coal 
13 gas/oil 

62.1 T'II11--
41 nuclear 

251 nuclear 

Pol fcy: Start construction of four new nucl ear 1000 MW 
power pI ants by the year 2000 (util ities have formal I y 
cal led for international bids to supply technology. equip­
ment and serv i cas to the planned nucl ear program. estimated 
at US$ 15 bil llon); develop lndlgenous plant constructlon 
capab 11 f ty. 

Nuclear Power Plant Capacfty 

Reactor Mix 

IIl>USTRIAl fUEL CYCL E 

1986 
1990 
2000 

1985 

0.6 GWe 
0.6 GWe 
1.6 GWe 

PWR: 1 (1981) 

Polfcy: Develop a hlgh degree of fuel cycle self­
sufflciency. includlng spent fuel reprocesslng. 

Waste Managa.ent Strategy: Keep spent fuel assembl ies ln 
storage pool at power station (15-17 years). then transport 
to reprocesslng plant. Purify lfquld waste.at waste 
treatment facl1fty; compress sol ld waste. encapsulate ln 
steel casks and store at po~er stati on. 

Cumul ative Spent Fuel 
Arislngs (LWR) 

Industrfal-Scale Actfvitfes 

1985 
1990 
2000 

50 tU 
130 tU 
420 tU 

" Yellowcake productlon--at Zirovski VRH uranium 
mi ne (desi gn capacity, 120 t/a urani um concentrate) 
slnce 1984. 

" Uranium recovery (85 tU/a)--pl anned. as a by­
product of phosphorlc acid productlon. 
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YIIiOSLAVIA 

PROPOseD FUEl CYCLE R&D 

• Geologic research to locate additional mineral 
resources 

• Technological investigations of uranium ores and 
design parameters for uranium ore processing 
plants 

• Obtaining uranium fran unconventional sources 

• Processes for production of pure uranium compounds 
from concentrates 

• Processes for production of heavy water 

• Uranium enrichment research: centrifuge. chemical 
exchange and laser enrichment 

• Fuel element fabrication 

• Spent fuel reprocessing 

• Treatment and storage of radioactive wastes 

• Safety and environmental studies 

ORiANlZATION 

• Nuclear Energy Commission and Committee for Energy 
and Industry--federal agency 

• Sav ska E I etrarna (Serbl al and E I etroprl v reda 
(Croatlal--utilities. Industrial fuel cycle 
activities 

• JOOEL--Assoclatlon of Yugoslav Electric Ut1l1tles. 
coordination of fuel cycle planning 

• NUKLIN--Assoclatlon of Nuclear Research Institutes 
of Yugoslavia. R&D planning and coordination 

• Boris Kldrlc Instltut of Nuclear Sciences-Vinca 
11001 Belgrade. Yugoslavia 
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INTERNATIONAl. 

Council for Mutual Economic Assistance 
Prospekt Kallnlna 56 
Moscow 
USSR 

IEIeER STAlES 

Bulgaria 
Cuba 
Czechosl ovakl a 
German Democratic Republic 
Hungary 

Mongolia 
Poland 
Rumania 
USSR 
Yugoslavia 

FUNCTION 

Promote economic and Industrial cooperation among the Member 
States with centrally-controlled economies. 

(ll;AHIZATION 

• Standing Commission on the Use of Atomic Energy 
for Peaceful Purposes. The Comml sslon hol ds 
meetings to review national waste management R&D 
programs and defines areas for additional 
cooperation. 

Commission of the 
200 Rue de 1 a Lol 
8-1049 Brussel s 
Belgium 

European Communities 

Vice-President for Industrial 
Affairs. Energy. Euratom 
Supply Agency. Research and 
Science. Joint Research 
Centre 

Director. Nuclear R&D 
Dlr •• Fuel Cycle 
Dlr •• Reactors/Technologies 
Dlr •• Nuclear Plant Safety 
Director General. JRCs 

Tel: 
Telex: 

32-2-235-1111 
21877 COMEU B 

Etienne Davignon 

Sergio Flnzl 
Serge Orl owsk I 
Marlo De Bacci 
Wfllem Vlnck 
Jean-Albert Dlnkespller 

Functfon: Executive body for the European Communities 
[<ECl combined Euratom. Coal and Steel. Common MarketJ. 

INTL-1 



INTERNATIONAl 

CEC (contd) 

FUEL CYCLE PROGRAM ADMINISTRATION 

• R&D Programs 
Direct actlon--fully funded by EC (by a tax 
on Member States). conducted by Joint 
Research Centre Establishments at Ispra 
<Italy) and Karl sruhe (FRG) 
Indl rect actlon--partl y funded by EC under 
cost-sharing contracts. conducted by research 
centers In the member states: 

Belglu. - Dennark - France 
Ireland Geraany/FR - Greece 

Luxa.bourg - Netherlands- UnIted KlngdOll 

• Cooperation with US 
DOE/CEC UMBRELLA AGREEMENT FOR WASTE MANAGEMENT 
EXQiNG: 

Term: 10-6-82 to 10-6-87. 
Scope: Characterization of waste forms; 

disposal In geologic formations. 

CEC=JRC· ISPBA 

GEC JoInt Researc~ Center 
Ispra Establishment 
1-21020 Ispra (Varese) 
Italy 

Tel: 39-332-78-0131 
39-332-78-0271 

Telex: 380042/38058 euratom 

LocatIon: Northern Italy: may be reached by aIr-travel 
to MIlan, ground transport to Ispra. about 50 km. 

DIrector 
Waste Management Programs 

George Robert BIshop 
Francesco GIrardI 

Waste Managa.ent R&D: R&D In treatment and storage of 
radioactIve waste. TRU wastes--volume reductIon and acti­
nide separatIon; waste dlsposal--rlsk analysis, nuclIde 
migratIon, and waste form properties. 

CEC-JRC • KA81.SR\IE 

Karlsruhe Establishment 
(European Institute for 

Transuranlum Elements) 
Postfach 2266 
0-7500 Karlsruhe 
Federal Republic of Germany 

Tel: 
Telex: 
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INTERNATIONAl. 

CEC-JRC: KARLSRUHE (contd) 

Di rector Roland L Indoer 

Functl(\n~ Basic research in the transuranium elements, 
especially plutionium, reactor fuels development. 

Fuel Cycle R&D: Pl utonium conversion and pl utonium fuel s, 
characterization of waste forms. 

International Atomic Energy Agency 
P.O. Box 100 
A-1400 Vienna 
Austria 

Director General 
Deputy Director General 
Director, Nuc. Fuel Cycle 
Waste Management 
U. S. Waste Mgmt. Staff 

Tel: 
Fax: 
Telex: 

43-222-23-600 
43-222-23-0184 
11-2645 

Hans Bl ix 
Leonard V. Konstantinov 
J i a-Luo Zhu 
Jozsef Hlrllng 
Donald E. Saire 

MEMBER STATES: Over 100 nations (UN members, incl. USA). 

Function: Develop the peaceful use of atomic energy: safe­
guards, nucl ear safety and standards, Information exchange, 
and technical assistance. 

Waste Managaaent Activities 

" Coll ection, rev iew and dissemination of technical, 
scientific and regulatory information in the 
area of: 

handl ing, treatment, storage and conditioni ng 
of waste 
decontamination and decommissioning of nuclear 
facfl ities 
underground disposal of waste 
environmental consecuences due to sea dumping 
and eff 1 uent di scharges. 

• Development of internationally acceptabl e 
guidel ines, standards and codes of practice for 
use by national authorities. 

• Protection of the environment (carry out respon­
sibil ftles as requested under international con­
ventions. 
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INTERNATIONAL 

IIIEA (contdl 

• Promotion and sponsorship of research work and 
development of data and technology in promising 
areas. 

• Technical advice and training to Member States 
upon request. 

International Commission 
on Radiological Protection 

Clifton Avenue 
Sutton. Surrey SM2 5PU 
United Kingdom 

Chairman. Main Commission 
Scientific Secretary 
Committee Chairman. 

Radiation Effects 

Tel: 44-1-642-4660 
Telex: 895 1244 ICRPG 

Dr. B. lindell 
Dr. F. D. Sowby 

Dr. A. c. Upton 

Functfon: Provide principles of radiation protection as a 
basis for each country to use in establ ishing technical 
codes of practice. 

OEm URiNlISATION FOR atQPERATION NIl DEVELCH£NTl-NEA 

OECD Nu~lear Energy Agency (NEAl 
38 Boulevard Suchet 
F-75016 Pari s 
France 

MEJeER STATES 

Austral ia 
Austria 
Belgium 
Canada 
Denmark 
France 
Finland 

Germany (FRGl 
Greece 
Iceland 
Ireland 
Italy 
Japan 
Luxembourg 

Tel: 
Telex: 

Netherl ands 
Norway 
Portugal 
Spain 
Sweden 
Sw i tzerl and 
Turkey 

33-14-524-8200 
630 668 

United Kingdom 
United States 

"New Zeal and" 
*Yugosl av i a* 

* Not Member States. but participate in certain projects. 

INTL-4 



INTERNATIONAl 

oem-HEA (contd) 

Functfon: Pranote orderl y development of peaceful uses of 
nucl ear energy through cooperation among Member States. 
Initiate. encourage. and coordinate cooperative work in the 
following areas: reactor research. nuclear fuel cycle 
studies. radiation protection and waste management. nuclear 
safety. regul atory matters. and nucl ear data coll ection. 

Actfvftfes 

• Workshops. technical meetings. symposia. and 
publications. 

• Maintenance of the Mul til ateral Consul tation and 
Surveill ance Mechanism for Sea Disposal. which 
monitors sea dumping of LLW/ILW in the Northeast 
Atlantic. 

• Joint activities. 

US PARTICIPATION IN HEA JOINT WASTE MANAGEMENT ACTIVITIES 

eo..lttees and Coordlnatfng Groups 

• Radioactive Waste Management Committee (RWMC) 
Performance Assessment Advisory Group 
Advisory Group on Research and Investigations 
Seabed Working Group (SWG) 
Participants: Belgium. Canada. CEC. France. FRG. 

Italy. Japan. Netherlands. Switzer-
1 and. UK. US 

Term: Not defined; feasibility report to be 
i ssuEid by 1969 

Scope: Site and barrier assessment; engineering 
emplacement studies; environmental. 
radiological and safety studies. 
regul atoryl Institutional issues. 

Working Group on Decommissioning 
Advisory Committee on Mill Tailings 
Stripa Technical Committee (Stripa Mine test program) 
Participants: Canada. Finland. France. Japan. 

Spa i n. Sweden. Sw itzerl and. UK. US 
Term: 5-1-60 to 1-1-67 for Phases 1 & 2 

7-1-66 to 7-1-90 (tentative) for Phase 3 
Scope: In-situ investigations in fractured-

granite host rock 
ISIRS Technical Committee (International Sorption 
Information Retrieval System) 
Liaison Canmittee for D&D Project EXChange 
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INTERNATIONAL 

OECD-NEA (contd) 

• Committee on Radiation Protection and Public Health 
(CRPPH) 

• Executive Group - Coordinated Research and Envlronmen­
ta 1 Su rv en lance Program (CRESP) 

US Mission to OECD 
Nuclear Energy Agency 
38 Boulevard Suchet 
F-7S016 Paris 
France 

DOE Representative 

Tel: 33-l4-647-6327 

Andrew W. Reynolds 
Ext. 25 

US Mafl fng Address: c/o US Embassy. Pari s. APO New York. NY 
09777 
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NEA omANlZATION 

Ofrector General 
H. K. Shaper 

1 
Dap. Of r. General 

P. Strohl 
1 
1 
1-- Lagal Affafrs 
1 
1 P. Reyners 
1 
1 

Safety and Regulatfon 

K. Stadle 
1 

INTERNATIONAL 

1-- Radfatfon prgtactfgolWlspa HanaQgIIOt 
1 
1 
1 
1 
1 
1 
1 
1 
1 

J. P. Ol1vfer 
O. l1arf 
S. Carlyle 
B. Ruegger 
K. Bragg 
C. Thegerstroaa 

1-- Nuclear Safety 

W. Hasussel'll.nn 

ec-fttees 

1 * CRPPH-Radfatfon Protectlon/Publfc Health 
1 * RWHC -Radfoactfve Waste Hanaga.ent 
1 * CRESP-Coordfnated ResearchlEnvfr_ntal 
1 Survefllance Progr. 
1 * Safety of Nuclear Installatfons 
1 * Fuel Cycle 
1 
1 
1-- Scfenpa and Dgyelapeent 

T. Sasakf 
I 
1-- !tuclur Oayalapwant PfVfsfon 
I 
1 H. Saxton 
1 
1-- Nuclear $cfeocalPata Bank 

J. Rosen 
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EtERGY SIFPLY NIl DEHNI! 

ENER;Y RESERVES 

The worl d's measured, recoverabl e, nonrenewabl e energy 
reserves (as of 1974) are shown In Figure E-l and listed by 
resource In Table E-l. The numbers are relatively old 
estimates but they do provide an order-of-magnltude picture. 
(The North American numbers are approximately 1/3 of US-ERDA 
1976 estimates for the US alone.) 

ENERGY DEIWIl 

According to the reference for Figure E-l, In 1974 the world 
consumed 1 percent of Its recoverable, nonrenewable energy 
resources with the US accounting for 1/3 of that consump­
tion. In 1978, the worl d consumed about 250 quads of 
energy, and the rate of energy use Is accelerating, partlcu-
1 arl y for the developing countries (see Tabl e E-2). The 
supply form of this 250 quads varied enormously fran country 
to country. 

SOUTH 
AMERICA 

WORlD 
TOTAL 

31,113 QUADS 

FIGURE E-I. World Recoverable, Nonrenewable Energy 
Reserves 
Source: Energy PerSRectlves 2, June 1976, 
U.S. Department of Interior 
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TABLE E-l. Measured World Recoverable Energy Reserves. 
1974 (Quads)(a) 

011 Shale 
Solid Crude Natural and Uranl um 

Area ---.fJ.llli- ~1L- ~ Tar Sands(b) (nonbreederl(C) JJll.iI.L 

Africa 361.7 526.6 201.7 61.4 196.1 1.359.5 

Asia (less USSR) 2.606.7 2.204.4 432.6 670.2 3.1 6.126.0 

Europe (less USSR) 2.581.5 57.1 153.6 117.0 46.4 2.955.6 

North America 5.070.9 301.0 360.6 9.111.0 422.7 15.266.2 

South America 49.6 311.5 60.6 23.7 11.9 457.5 

Oceania 459.8 9.4 24.9 9.2 99.1 602.4 

Total 11.132.4 3.407.6 1.254 10.212.5 781.3 26.803.2 

(a) Source: Worl d Energy Conference. lli!i~~ of Ener~~ Resources. New York. 1974. 
(b) According to the u.s. Department of the Interior. Bureau of Mines. North American tar sands 

and shale all reserves may be severely overstated. Development of most of these reserves 
I s not economl c at present. 

(c) Energy content using breeders 60-100 times as great. Thorium resources negl ected. 



TABLE E-2. World Energy Usage (Quads)(a) 

Industri al izee Countries 
(including CPEs) 

Developing Countries 

224.8 

69.8 

340.4/386.1 (b) 

173.11215.7 

(a) Source: IAEA Book: "Energy. El ectricity. and Nuel ear 
Power Estimates Up to 2000." April 1961. 

(b) Low/high projections are given. 

I«JClEAR POWER SUPPl. Y 

Electricity generation by commercial nuclear power began in 
the early 1950s In a few highly Industrialized countrie. 
From that beginning it has grown to the point where 24 
nations (19 WOCA countries) now operate commercial nuclear 
power plants and others have active nuclear power programs. 
Installed electric grid and nuclear power capacities as of 
the ene of 1981 are shown in Tabl e E-3. whll e Tabl e E-4 
provides growth projections Into the twenty-first century. 

FAST BREEDER REACTOR STATUS 

The reI ative status of FBR development worl dwide is prov Ided 
in Figure E-2. The US clearly led the world in the 
initial stages of developmen~ The Experimental Breeder 
Reactor. EBR-1. provided the first electriCity ever gener­
ated by nuclear po~e~ The US has maintained its lead in 
research and development In selected areas but three coun­
tries (France. the Soviet Union and the United Kingdom) are 
now operating I arge prototype reactors. The US prototype. 
CRBR. was cancelled in late 1983. A near commercial plant. 
the 1200 MWe SuperPhenix. is scheduled to be connected to 
the electrical grid In France in 1986. 

CONVERSION FACTORS 

Tables E-5 and E-6 provide heat content and enArgy conver­
sion factors. 
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TABLE E-3. Installed Electrical Grid Capacities ln 
Countries wlth Nuclear Power Programs 

Total 
El ectrl c 

Populations Power P1 ant Primary Energy(a) 
(m1111ons, Capacity QllmAca 

CgUD:t[~ l!1lllll ',"\'III. l!1lllll /it.QL ~ ..1..w: 

Argentina 27 13 40 1979 
Austrl a 7.1 13 27.0 1979 
Belgium 9.8 13 49.5 1980 
Brn 11 119 31 95 1980 
Canada 23.9 79 231.3 1980 
China (PR) 972 60 766 1978 
Egypt 42 4 18,3 1978 
Finland 4.8 12 25.3 1981 
France 53.5 73 193 1981 
Germany (FRG) 61.5 86 257 1982 
India 700 29 93 1979 
Italy 56.7 47 142 1980 
Japan 117 148 386 1980 
Korea (ROK) 38 6 41.4 1981 
Mexico 69 17 80 1979 
Netherlands 14.1 17 75.7 1980 
Paklstan 81.5 2 13 1978 
Ph111pplnes 48 4.6 
South Africa 28 19 40.1 1981 
Spain 38.3 36 73.4 1979 
Sweden 8.4 29 50.6 1979 
Sw ltzer1 and 6.3 15 25.4 1980 
Talwan 17.7 9 
Unlted Kingdom 56 82 201.5 1980 
USA 623 1853 1980 
USSR 265.5 270 

(a) 1 Mtoe = 1.6-1.9 Mtce and Is equivalent to 3.75 to 4.5 
terawatt hrs e1 ectrlc (TWh). 
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fABlE £-4., Nuclear Power' Growth Projection5~ GWf; ,G 

1Ju>;lll~c EQlIlI[ Qapa~m... 
~.n.:t.r::;L _____ l.9.6.5- l.9.9.Q l22S. Z.Q.QQ ~QL. __ ~:i'L"~ 

Argeo'ti oa 0.9 0.9 1.6 1.6 HWR 
8el glum 5.4 5.4 5.4 6.7 PWR 
Braz il 0.6 0.6 1.9 3.1 PWR 
Bulgaria" 2.6 3.5 PWR 
Canada 10.6 :3.2 14.9 15.6 riWR 
Cuba" 0.""' PWR 
Czechosl ovaki a* 3.3 3.3 PWR 
Egypt 1.8 LWR 
Finland 2.3 2.3 2.3 3.3 BWR. PWR 
France 39.1 52.3 ;;7.6 61.6 PWR. GCR. FBR 
Germany (DR)" 1.7 1.7 PWR 
Germany (FR) 17.6 22.9 22.9 25.6 BWR. PWR. 

HrR. FBR 
Hong Kong 1.8 1.8 
Hungary' 1.2 1.6 PWR 
India 1.3 1.7 3.2 5.9 BWR. ~R 
Italy 1.3 1.3 4.8 6.7 BWR. PWR. C,cR 
Japan 23.7 29.4 38.9 46.6 B\~R. PWR. 

HWR~ GCR 
Korea (ROKl 3.6 7.4 7.4 9.3 PWR. iiWR 
Mexico 1.3 1.3 1.3 BWR 
Nt~therl ands 0.5 0.5 0.5 2.5 BWR, PWR 
Pakistan 0.1 0.1 0.1 1.1 HWR. LWR 
Philippines 0.6 0.6 1.2 PWR 
Romani a* 1.3 HWR 
South At rl ca 1.8 1.8 1.8 1.8 PWR 
Spain 5~5 7.5 8.4 10.2 BWR. PWR. GCR 
Sweden 9.4 9.4 9.4 9.4 BWR, PWR 
oW itzerl and 2.9 2.9 2.9 3.5 BWR, PWR 
Taiwan 4.9 4.9 6.7 8.7 BWR. PWR 
Turkey 0.7 0.7 
United Kingdom ]0.0 12.2 9.7 10.3 GeR. PWR. FBR 
USA 87.6 106.6 107.8 110.0 8WR. PWR, HTR 
USSR" 25 90-100 PWR. FBR, LGR 
Yugosl av i a 0.6 0.6 0.6 1.6 PWR 

(a) Capacity figures are taken from "NUKEM Market Report on 
the Nuclear Fuel Cycle". December. 1985. unless marked 
with an asterisk; the latter are taken from 
~lear Engjneering IntlirnatiQnal. August 1984. 
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TABlE E-5. Heat Content ConversIon factors 

To convert fran millIon tonnes all equhal ant ("'toe). mul tl­
ply by the follOWIng conversIon factors. 

OECD 
~ lJ...S& WWIJI 

"'l111on tonnes 
coal equlvalent(a) 

Hard Coal 0.69 0.70 0.73 
lIgnite 0.34 0.20 

Tera.att hoursla) 12.5 
thermal ('fljh[tJ) 

Terawatt hours(a) 4.22 3.86 3.9-4.4 4.08 
electrIcal ('fljh[aJ) 

Mllllon therms(b) 425 

T eraj oul a5 (b) 44.800 

Sarrels of all 7.76 x 

Sarre 1 • 42 gallons 
Terawatt hour· 109 k 11 owatt hours 
K 11 owatt hour' 3415 Btu' 8.60 x 105 calorIes 
Therm • 105 Btu 
Quad • 1015 Btu 

la) World Energy Outlook. OECD. 1977. 
Ib) The World Energy Book. NIchols PublIshIng Co .. 1980. 
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TABLE E-6. Energy Conversion 

1 Mile of Supply Train 

Quads/Yr (Input) 

1 GWe power plant requires 

u.S. coal-fired plants 
Actual coal consumption (1980) 

u.s. oil-fired plants 
Actual coal consumption (1980) 

ENERGY-8 

10.000 T coal 
50.000 bbl 011 

1.7 GWe capacity (321 
thermal efficiency @ 
0.63 capacity factor) 

51.000 T coal/week (at 
321 thermal efficiency. 
100 capacity) 

56.900 miles of supply 
train or 569 x 106 T 
coal 

8.420 miles of sugPly 
train or 421 x 10 bbl 
011 
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TABLE F-l. Values of Selected Reactor Parameters(a) 

Fuel 
Fuel Element 

Core Power Inventory Wei ght 
Power Station MWe( net)fMWt (M~ HM) ~ 

Trlcastln-2 925/2785 72.46 0.46 
(PWR-France) 

Nov 0 Voronez h 42011375 42 0.12 
(PWR-USSR) 

Krummel KKK 1260/3690 155.8 0.185 
(BWR-FRG) 

Bruce 4 740/2515 115 0.018 
(PHWR-Canada) 

Wyl fa 1 420/1650 595 0.012 
(GCR-UK) 

HlnCKl ey Point Bl 621/1494 113.7 0.046 
(IGR-UK) 

SuperPhenlx 1200/3000 32 0.089 
(LMFBR-France) 

(a) Information gathered from Nuclear Engineering Interna­
.t.1wal. Jul ylAugust 1980 suppl ament; ''Worl d List of 
Nucl ear Power Pl ants. 1iw:;lear News. June 30. 1980; and 
Power Reactors In Member St~. International Atomic 
Energy Agency. 1978. 
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TABlE F-2. Vll uas of Selectad Spent Fuel P.r_ter,(a) 

Dt ,charge 
Fuel Burnup 

power St.t'pn Hotert.l ~ W.t d/Hg HH) 

Trtca.tlh-2, EnrIChed UIl2 Zr-~ 33.000 
(PWII-F r.~ce) 

Novo YorOftelh Enr I chad UC7 Zr 28.000 
(PWII-U5SRl 

Kr.-l KKK Enrl Ched UIl2 Zr-2 27.500 
(1lWII-FRGl 

Bruce .. Natural 002 z ..... 7.085 
(PltfR-C .... d.l 

Wylh 1 Natural U Magnox 3.500 
(GCR-UK) 

Htnckley PoInt Bl EnrIched UC7 55 18.000 
(AGII-UK) 

SuperPhen t x 19-271 Pu02 5S 100.000 
(lHFBR-France) In UIl2 

(II) Information gathered fran Nyclear Engineer1ng Int,erna­
lJG.o.Al. July/August 1960 supplement; "'or1d list of 
Nuclear Power Plants, NYclear NelS, June 30,1980; and 
Power Reactpr, 10 HomPer StU"S, International AtClitc 
Energy Agency. 1978. 
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D1scharge 
Rate 

("9 HM/ 
..IilIL.lrL 

33 

~3 

39 

175 

409 

.9 
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TABLE F-3. Forecast of Spent Fuel Arlsings(a) 

Cpuntry 

Argentina 
Austri a 
Belgium 
Braz i1 
Bulgaria 
Canada 
China 
Cuba 
Czechos"1 ovak i a 

Egypt 
Finland 
France 
Germany (DRG) 

Hungary 
rnd; a 

Italy 
Japan 

(FRG) 

Korea (South) 

Mexico 
Netherlands 
Pakistan 
Phil ippines 
Poland 
Romani a 

South Africa 
Spai n 
Sweden 
Swiher1 and 
Taiwan 
United Kingdom 

USA 
USSR 
Yugos1 avia 

Reactor 
~ 

PKWR 
LWR 
LWR 
LWR 
LWR 
PHWR 
lWR 
lWR 
lWR 
HWR 
lWR 
lWR 
lWR 
lWR 
lWR 
LWR 
LWR 
PHWR 
LWR 
LWR 
LWR 
PHWR 
LWR 
LWR 
PHWR 
LWR 
LWR 
PHWR 
lWR 
LWR 
LWR 
LWR 
LWR 
LWR 
AGR 
LWR 
LWR 
LWR 
LWR 

Total 
GWe 

ltMl 

1.63 
0.69 
5.46 
5.54 
7.37 

15.60 
5.94 
0.61 
8.39 
0.10 
1.80 
2.31 

64.60 
5.78 

30.50 
3.26 
0.40 
2.61 

12.70 
42.90 
8.37 
0.63 
1.31 
2.50 
0.125 
0.62 
3.66 
2.52 
0.41 
1.84 

14.60 
9.46 
4.95 
6.68 
8.69 
1.10 

116.00 
64.70 

1.51 

Spent 
Fuel 

Discharge 
Rate. 
MItlM 

145 
33 
26 
27.6 
33.6 

135 
27 
33.6 
33.6 

710 
27 
32 
27 
33.6 
31 
33.6 
40 

170 
28 
37 
30.6 

135 
30 
30 

130 
30 
33.6 

135 
33.6 
26 
2S 
26 
33 
30 
39 
30 
30 
33.6 
30 

Est.Spent Fuel 
Arisings. MTHM 

30-Year 40-Year 
Reactor Reactor 

l...1fiI l...1fiI 

7.100 
690 

4.260 
4.610 
7,400 

63.000 
4.800 

600 
6.470 
2.100 
1.460 
2.200 

52.000 
5.800 

28.GOO 
3.290 

480 
13 .000 
10.600 
47.000 

7.650 
2.500 
1.170 
2.250 

490 
570 

3.700 
10.000 

400 
1.430 

11.000 
7.400 
4,950 
6.000 

10.000 
990 

104.000 
65.000 

1.350 

9.400 
920 

5.700 
6.170 
9.900 

84.000 
6.400 
1.075 

11.300 
2.600 
1.940 
2.950 

70.000 
7.700 

38.000 
4.370 

640 
17.000 
14.300 
63.000 
10.000 
3.300 
1.560 
3.000 

650 
750 

4.900 
13 .000 

540 
1.920 

14 .500 
9.800 
6,600 
8.100 

13 .000 
1.320 

139,QOO 
87.000 

1.800 

~Tstim~-t;d spent fuel arisings to the end of the 
national nuclear programs as now defined. Only the U02 
fuels from LWRs, PHWf(s and British AGRs are included. 

(bl Data from Nuclear Engineering International. August 
1985 Supplement. Includes reactors installed. under 
construction, on order and planned. 
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TIIBLE F-C. Spent Fuel Reprocessing Activities 
and HLW Inventories 

Operation Fuel 
CQuntry (S 1te) pOle$ Reprgc;o$§Oa 

EurOChemlc 1966-1974 1.360 kg HEU 
(Mol. Belgium) 181 t LEU 

Canada -1979 Lab studies 

FRG (WAJ() 1971-1980 100 t 
(43 t LWR) 

France (UP-ll 1958-1983 12.000 t (GCR) 
(AVM) 6/78-3/83 

France (UP-2. 1966-1977 4.000 t (OCR) 

La Hague) 1976-1983 731 t (LWR) 

India CTrombay) 1965-1974 
CTarapur) 1982-

Italy 
(S"lu99 10 ) 
CT,l sola) 

Japan (Tokal) 1977-1983 170 t 

United Kingdom 1979 
1952-1980 20.000 t (GCR) 

1969-1973 90 t (LWR) 

United States 1966-1971 244 t oxl des 
(Nuclear Fuel 375 t metal 
Serv leBs) 

FUEL-4 

HLW 
Inyontory 

800 ".3 HEwe 
67 ".3 LEwe 

16 .,3 

65 .,3 

286 t HLW 
glass (836 
canISters) 

100 m3 
3 m3 

1000 .,3 

2100 ".3 


