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AGENDA
Informat ion Exchange Meeting

between

European and Japanese FBR R&D Steering Committees

(January 20 to 23, 1987 Tokyo)

Jan. 20 (Tue) (Joint Meeting, Jitensha Kaikan 9F)

9:00- 9:30

9:30-10:30
10:30-10:45

10:45-11:45

11:45-12:00

12:00-13:30

(Afternoon)

14:30-16:30

18:00-20:00

Jan. 21 (Wed)

{Chairman: Sawai and Itakura)

Welcome address by Japanese side and introduction of
members (Sawai and Itakura)

Reply by European side and introduction of members
{(Lallement)

Discussion on agenda

General review of Japanese FBR program (Hori)
Coffee break

General review of European FBR program
(Lallement, Marth, Cicognani, Evans)

Discussion

Lunch at Tokai Club
(Kasumigaseki Bldg. 33F, MIHONOMA)

Specialist Meeting on Legal Matters
(Welch, Le Niger, Yamaguchi, Matsuno, Saito,
Ishimura, Iwata, Okada, Kano, Konomi)

Joint Reception of Review Meeting and Information
Exchange Meeting (Kasumigaseki Bldg. 35F, Prunier)

{Informat ion Exchange Meeting, Jitensha Kaikan 9F)

9:00- 9:10

9:10-10:20

{Chairman: Itakura)
Discussion of agenda
Introduction of Japanese FBR R&D Steering Committee

and its activities
(Nakagawa)



10:20-10:35

10:35-11:45

11:45-12:00

12:00-13:30

13:30-~-15:55

15:55-16:05

16:05-16:35

Jan. 22 (Thu)

Coffee break

Introduction of European FBR R&D Steering Committee
(Lallement)

Discussion
Lunch (Aoi Kaikan, 6F, ARIAKENOMA)

Japanese answer to questionnaire and discussion
(Matsuno)

Coffee break

European answer to questionnaire and discussion
(Lallement) i

(Informat ion Exchange Meeting, Kazan Kaikan 9F,

9:00~-10:00

10:00-10:20

10:20-11:40

12:00-13:30

(Afternoon)

Jan. 23 {(Fri)

Sakura)
(Chairman: Sawai)

Brief Review on the parallel Review Meeting
(Hori, Marth and Rastoin)

Coffee break

Explanation and discussion on draft of agreements
(Welch)

Lunch (Kazan Kaikan, TAKENOMA)

{Free)

(Joint Meeting, Kasumigaseki Bldg. 33F)

9:30-10:30

10:30-12:00

12:00-13:30

(Chairman: Sawai and Itakura)

Summary and Confirmation of Information Exchange
Meet ing

Summary and Confirmation of Review Meeting

Lunch at Clair de Akasaka (Nissho Iwai Bldg. 19F)
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CEA

NOVATOME *

Ambassade
de France

ENEA

KEK

INTERATOM

LIST OF PARTICIPANTS

R. Lallement

Y.M. Le Niger

M. Sauvage

J. Bouchard

J. Rastoin

J.C. Lefevre

P. Felten

G. Cicognani

W. Marth

G. Heusener

E. Guthmann

Directeur

Chef

Cocrdinnator

Head

Director

Manager

Attache pour
les Questions
Nucleaires
Head

Director

Deputy Head

Senior Advisor

Delegue Aupres de
L'Institut de Recherche
Technologique et de
Development Industriel
Pour La Mission Nucleaire

Department de la
Propriete Industrielle
et des Accords

Fast Breeder Coodination
(SACLAY)

Fast Breeder Department
(CADARACHE)

R&D for Reactors Member
of the European Steering
Committee (Saclay)

Head of Development
Department Member of
European R&D Steering
Committee

Fast Breeder Department

Fast Breeder Project,
Vice-Chairman European
Steering Committee

Fast Breeder Project,
Responsible for FBR
Safety R&D

Director of Research and
Development Cooperation
Office




Embassy *H. Schunck

of the
Federal
Republic
of Germany
UKAEA A.D. Evans
*G.E.I. Smith
G.A. Welch
JAPC T. Itakura
H. Nakagawa
H. Uda
5. Saito
K. Yano
PNC S. Sawai
Y. Shoda
M. 2kebi
M. Hor i

N. Nishimura
. Y. Matsuno
*Y. Nara
T. Kano

*J. Kubota

=3

. Yamaguchi

First Counsellor

Director

B.Sc., M.Inst.P.

Commercial
Director
Director
General Manager

Deputy General
Manager

Assistant
General Manager

Manager

Execut ive
Director

Execut ive
Director

Director
Deputy Senior
Director

Senior Staff
Deputy Director
Director

Senjor research
Engineser

Assistant
Senior Enginear

Genaral Manager

Scientific

Fast Reactor Programme

U.K. Fast Reactor

Liaison Agent

FBR development Dept.
FBR Development Dept.
Fast Breeder Reactor
Development Dept.

Fast Breeder Reactor
Developmebt Dept.

Reactor Development
Coordination Div.

Reactor Research and
Development Project

Reactor Development
Coordination div,

Reactor Development
Coordinat ion Div.

Exper imental Reactor
Division, OEC

Reactor development
Coordination Div.

Reactor Research and
Development Project

Intsrnational
Cooperation Qffice



CRIEPI

JAERI

JAERY

FBEC

TOSHIBA

HITACHI

MHI

FOJI

Hiraguchi

- Hashizume

Konomi
Hattori
Hatta
Asaoka
Yoshida
Yéshida
Denuma
Sobajima

Shimizu -

Abe_

Nakao

Nakagawa

Kinoshita

Senior Staff

Manager

Manager

Director

Assistant
Director

Deputy Director
Head

General Manager
Manager

Senior Engineer

Board Director

Manager

Senior Engineer

Deputy General
Manager

Manager

International
Cooperation Office

International
Cooperation Office

International
Cooperation Cffice
FBR Project Team
FBR Project Team
Tokai Research
Establishment

Fast Reactor Physics
Laboratory

International
Cooperation Office

Dept of Power Reactor
Project )

Reactivity Accident Lab.

Advanced Reactor
Engineering Dept.

Advanced Reactor Dept.

Advanced Nuclear Systens
Engineering Dept.

FBR Project Nuclear
Power Div.

* Joint Meeting Only
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LIST OF DOCUMENTS FOR INFORMATION EXCHANGE MEETING

Japanese Documents

(January 20)
IJ-1 General Review of Japanese FBR Program (by Mr. Hori)

IJ-2 A Review of Fast Reactor Program in Japan (by PNC, for
reference) |

(January 21)

IJ-3 Introduction of Japanese FBR R&D Steering Committee and its
activities (by Mr. Nakagawa)

13-4 Answer to Questionnaire (by Mr. Matsuno)

(January 22)

1J-5 Postulated Structures of Steering Committee on FBR R&D and

Revision of Umbrella Agreements (by Mr. Nakagawa)



Furopean Documents

(January 20)
IE-1 Position of the governments (by Mr, Lallement)
IE-2 Germany (by Mr. Marth)

IE-3 ENEA budget (1985-1989) (by Mr. Cicognani)

FS

IE- Two meetings (by Mr. Lallement)

(January. 21)

IE-5 European Cooperation in the Research and Development of

Fast Reactors (by Mr. Lallement)

IE~-6 Founding and budget (by Mr. Lallement)

(January 22)

1E-7 AGT in Europe, WG in Japan (by Mr. Rastoin)
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Since 1984

INTERGOVERNMENTAL
MEMORANDUM
OF UNDERSTANDING

Signed on January 10th, 1984, by:

UNITED KINGDOM, BELGIUM, FRANCE, the FEDERAL REPUBLIC of GERMANY and ITALY.

;o sup%ort a collaborative programme of Research, Development Design and Construction of Fast Reactor
ower Stations. :

REACTOR MEMORANDUM
OF UNDERSTANDING

Signed on March 2nd 1984 by the fo'llowing R'& D and Design O'rgahisations ; ]
CEA, NOVATOME, KfK, INTERATOM, UKAEA, NNC, ENEA, NIRA*, CEN/SCK Mol and BELGONUCLEAIRE.

The Signatories intend: :

@ to make every effort to promote the concept of a planned programme for reactor construction, each
country building a reactor in turn;

@ o arrange a complete exchange of information and knowhow on fast reactors;

@ to harmonize and co-ordinate their future R & D efforts on fast reactors:

e;g exchange design information and collaborate on the design, constriction and marketing of future

streactors; .. - .. . . s :

@ to collaborate at industrial level and if it is deemed useful and possible, on the manufacture of fast
reactor components; Lo L L e

e to unify the transfer of fast reactor information and knowhow to and from parties who are not involved in
the collaboration. - . - T e

Through 3 separate Agreements: =~ .~~~ . SR
® The Research and Development Agreement:
® The Industrial Agreement; . - :

® The Licensing (SERENA-FASTEC) Agreement.

* now ANSALDO.



EUROPEAN STRUCTURE FOR THE FAST REACTOR R&D

STEERING
COMMITTEE
TECHNICAL

| sEcreETARIAT

DESIGN
COMPANIES

NNC

ANSALDO
NOVATOME
INTERATOM
BELGONUCLEAIRE

" Reactor Operatlon

- Materials:

Structural lntegrtty

(1) ie Thermohydraulics
and Mechanics of
the Core and Core
Components.

{2) including Fuel
Handling and
Auxiliaries.

(3) of the Thermal
Transfer System.

A Steering Commitiee comprlsm'fg senior representatives of all the Signatories and of the Industrial
Organisations is responsible for the management of the R & D collaboration. Each of the main Signatories te:
UK., France, FRG. and Italy provides four members. One Belgian representatwe and an observer from
Netherlands j join them.

A series of technicat Working Groups (designated AGTs from Arbeitsgruppen/Groupes de Travail) were
stablished for particular technical areas of the R & D programme. They have to define and to organise the
agreed common work with respect to the current design needs, taking account of the existing facilities or
particular abilities of the partners. The goal is to set up a fully harmonized programme and to eliminate all the
duplications which otherwise exist.

A Management Sub-Committee éomprising only four members from the Steering Committee, one from each
main country, meets more frequently and in more detail in order to follow and to orientate the work being
done within the AGTs.

Two other groups were also created to help the Steering Committee:

@ 3 permanent Secretariat, in the nature of a technical staff group, in charge of the liaison and administrative
duties. It comprises four members and js located in France, at the Cadarache Center;

@ a team of four Liaison Agents to assist the Steering Committee in maintaining regular contact with the
Industrial Organisations.




DUTIES OF EACH WORKING GROUP
(extract from the R & D Agreement):

e t0 review the requirements of the Industrial Organisations as defined by the Steering Committee;

e to define the appropriate research and development objectives;

e to consider the research and development strategy necessary to attain these objectives;

e to advise the Steering Commlttee on the possible roles of individual Signatories in contributing to that
strategy;

e {0 review regular reports prowded by the Signatories on progress in its technical area;
e to propose modifications to the objectives and strategy in the light of design changes and/or research

" and development progress;

e to indicate to the Signatories the priorities for use of resources and facilities in the technical area;

e to identify the need and to present to the Steering Committee the justification for new facilities;

e to identify topics for specialist seminars, when appropriate, to bring together expertise from all the
Signatories;

® {0 report reguilarly to the Steering Committee on progress and to bring to its attention any probiems
requiring action;

® to maintain close contact with the Liaison Agents.

MEETINGS OF THE STEERING COMMITTEE HELD SINCE 1984
Under the Chalrmanshlp of:

Dr. MAUSBECK - INTERATOM Director Mr. LALLEMENT - CEA Delegate Director
1st Chairman - 1984 - Sept. 1985 - 2nd Chairman - Oct. 1985

1. LONDON (UK) July 10th, 1084 5. ANTWERP (Beigium} March 5th - 6th, 1986.

2. ROMA {Htaly) December 17th - 18th, 1984. 6. LONDON (UK July 3rd - 4th, 1986.

3. AVIGNCN (France) June 20th - 21st, 1985, 7. BOLOGNA {l{aly} November 27th - 28th, 1986.

4, CHEMINGAM-CHIEMSEE {Germany) September 25th - 26th, 1985. 8 o e e e e e e e e e e e




Steering Committee Technical Secretariat

STAIRD
Batiment 211 - CEN, Cadarache
BP No. 1 - 13108 Saint-Paullez-Durance Cedex - France
Tel.: 33/42.25.70.07 - Fax: 33/42.25.4847 :




Steering Commitiee

Jecrhnical Secretatial

Ci - Cedarache January 1987,
13108 - Seint-I"pul.- les Dutance

Ceden

YORK PACKAGES Over thc past two years the European Co-operation on Fast Reactor
STATUS Research and Development has progressed well. '

To date eiforts have largely been concentrated on establishing and
maintaining in progress a first collection of Work Packages. Each one
includes, for a given technical theme related in principle to both projects
SPX 2 and SNR 2, the contributions of the various partners (the tasks)
Long term or basic Research and Development work may also be incorporated
into the Work Packages.
At the end of 1986, 71 Work Packages with a total amount of 883
elementary tasks have been approved by the Steering Committee. The
distribution of tasks among the fol;nr main technical entities is as follows
- UK : 26 % - France 34 9% - DeBeNe 28 % ltaly [2%.

15986 Total expenditure of the European Community for the Fast Reactor
BUDGET Programme for the year 1986 is as follows :
UK France DeBeNe Italy Total
in millions of ECUS 117 169 115 68 469
i billions of YENS 20 30 20 12 82
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- defined by Eur. Sr. Comm.
- proposed by national organizations
«- Proposed by AGTs
The themes are chosen with priority reference to
the support to plant designs and engineering need.
A majority of themes are in continuity with the

technical options of SPY.
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Wel BB ER & FOLHH

10
11
12
13
14
13
16
17

18
19
20
21
22
23

Mixed oxide fuel : out of pile properties

Mixed oxtde fuel : in pile thermal behaviour

Mixed oxide fuel : fuel-clad chemical

Mixed oxide fuel : fuel-clad mechanical

Advanced fuel
Jut-of-pile properties of materials

Neutron behaviour of materials

Qualificationm to nertrom of materials

Codes on wire wrapped bundles

Grid design irradiations

interaction

interaction

In service failure of fissile & fertile pins

Failure pin behaviour in low power storage conrditions

Failed pin behaviour in off-normal condition

Failed pin behaviour : modelling

Pin and S/A in off-normal conditions :
Pin and S/A tn off-normal conditions :

Pin and $/A in off-normal conditions :

transients

Molten fuel behaviour
Fuel element behaviour

Clad behaviour under temperature

Neutron absorber pin development : R&D and long term solutions

Neutron absorber pin development : Na bonded solutions

Neutron absorber pin development : He bonded soluticon

End cap welding

Welded cladding tuves

Fabrication technology for S/A ferritic wrappers




24 Specfications of materrials for Irradiations

We2A o F U T Ak

1 Chemistry of sodium

2 Activity transfer codes

"3 Fission product and fuel in circuits
4 Hydrogen and trutium hehavipur

5 Control of impurities by cold trapping

b Hydrogen detection in steam generator
7 Chemical instrumantation for monitoring the sodium coolant in LMFBR’s
b Cleaning decontamination and requalification
9 Contamination trapping devices
10 Regeneration of cold traps
wezp & @
1 Acoustic detection for SG
pA Acoustic surveillance of primary circuit
3 Undersodium viewing
| Yibrational monitoring

5 Failed fuel detection

6 Neutron flux moritoring

7 Core temperature monitoring system
8 Sodium leak detection

9 Miscellaneous imstrumentation

10 Ultra-Sonic ( US ) technology

11 Measurements




| W63 FypEE

1 Reduction of uncertainties in large core

2 Development of a unified core formulaire

3 Development of a unified shielding formulaire

4 Development of a unified heating formulaire

5 Development of a unified base for decay heat and its validation

6 karmonization of codes and code systems

7 Core ohtinazation with respect to safety, economics and performance
Wed Eath

1 Reactor dymamics in normal and design basis accident conditions

2 Decay heat removal by natural convection

3 Sub-assembly accident

4 Sodium fires

5 Radiological safety analysis

6 SNRZ design-coacurrent risk analysis

7 Analysis of fuel elements during handling incidents
3 LIPOSO accident (pump to diagrid pipe fast failure)

9 Primary containment resporse etc.

Weh FLECFOLEBORME & BEHE

1 A common action for an experimental study of the static machanics of
large arrays of sub-assemblies
2 Flow between the wrappers

3 Sodium tests on subassembly mockups



Core seismic analysis
Thermohydraulics of fuel bundles,
Dasign criteria standard rules
Core outlet thermocouples

PIE of REVE experiment

Hot spot calculations

Wee FREGHRTAERS

10
11

Sodium stratification in piping

Upper closures-head & mass tramsfer through the reactor cover gas
Emissivity of relevant materials

Diagrid sockets internal hardfacing

lse of elastomer seals as main sealing for rotating plugs
fnvestigations on the irradiation behaviour of elastomer seals
Thermal striping

Decay heat removal

Fuel handling

Control rod drive mechanism

Thermohydraulics of the thermal tank

WGT A FRES

Exchange of thermohydraulic calcelations

Sodium pumps : program related to hypercritical shafts

Background and simulated leak noise measurements in KNKI and Phenix

steam generators

Sodium—-water reaction : tube water léak studies




5 Steam-sodium surface interaction in the storage tank

b SPX2 steam generator tubes/tubes clamps fretting

7 Comparison of mass transfer REACONV, NAPTA ARK, HYDRON codes
8 Na/H.D reaction : behaviour & consequence of leak in SG tubes
9 Tharmal hydraulic computer codes for heat exchangers

10 [RX components

11 Dyramic instabiliteies in straight tube 3G

12 Na/H,0 reaction leak propagation codes

13 Straight tube SG development

14 REGAIN secondary circuit configuration

15 In service imspection

We8 HFHFEE

1 Tasts of high temperature fissons chamber

2 Estimate of balance of materials in operating $G

3 Radiation dose to operators of fast reactors

4 Radioactive gaseous, liquid and solid waste arisings from fast reactor

operations

5 Experience wich DHR systems

6 Experience wich the removal of sodium from feel S/A

7 Leak-before-break experience from operating fast reactors

3 Removel of Na from components (other than fuel) removed from primary

and secondary sodium circuits

9 The deploynet of instrumented experimental rigs in fast reactors
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Mechanical properties
Mechanical properties
Mechanical properties
316" steel

Mechanical properties
Mechkanical properties

Mechanical properties

of

of

of

of

of

of

“Type 316" steel

Alloy 800

weld metal and weldments for use with “Type

ferritic steels for SG
other structural materials (Type 304, A 286)

structural steels in sodium

Effects of irradiation on near core pernmanent structural materials,

Effect of medium does irradiation om low temperature properties of

stainless steels

Effect of helium produced by irradiation on high temperature behaviour

of 316LN

€rack initiation and propagation in fatigue & creep

Fracture toughness behaviour

Sodium effect on SPX2 secondaty circuit materials

Waterside corrosioned SG materials

Fabhrication technology

Yolumetric non destructive testing

WG9B HWEReM

Creep fatigue damage

Thermal striping

Ratcheting, strain limits and level ) margins

Rules for specific components and pipings

Constitutive laws
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11
12
13
14
15
16
17

Buckling

Computing tools

Seismic analysis

Impact analysis

Structeral analysis on response to Na-water reactions
Pomp seismic analysis |

Flow induced vibrations

Flaw assessment methodology

Flaw assessment codes

Numerical analysis for cracked components & structures
Experimental.va]idation

Component assessment



M EHO®RE
o TS5 UVFPOEARKOERERDLZE, EEEHNDRE&DIC
WIT LERALOESEVNIEZREDS, E(CEGB) {35, WM

(RWE) &5, AW (E4dF) ImHEFOPR,
e BERE&OWH

N BEBROER
e SERENA, RASTEC
BIHE 7 iCRT,
e A —N—ClOWBWEICIOEE (A, )
(NOVATOME, AnsaldolAOBIE» —H —)

b BREF

S, O F oy PRHOBEBIEIFREDSLS
BEZhERT, |




—r JONIDRE

LN

MECHRBEQUET O LN L /

------ T
——— B A E M
----- I % R2H
N . e perae a)
(7 5 ¥ ) (ELY, ATVH, Kudi=) (rxyx)
SACYAMERHIIRE 1% G T K [UKAEA] | /9no0
b— 8% AT F L RE, ®F
T C E A Jrmeemmmmmmmemmmmmmmq e - b U RRT =2 7T () = o -
r SAEYABBKRYESEE | [— 5% _25F—4A Q) f— N NG
|/ R » A }---m- e i b ‘
| i b | :
| I Lo vl :
) i-.—-.-_lq.o%c : ! : 2 l
I : b Lommcmemas e SALYR e mmmen |
, 60%| SYFRA [165% | | 3% K V G
I S Y S Ty T 2)
) (2)? ; ‘:' : ‘l’ ______j 4 ‘ JONGD
w2 - “4— = T - ]
o s 3 >
| T SERENA [ , (2) FASTEC o o
E FeEE Tt : : :
1 ! :
! iz oo || ———— W0%——1 V27 kA
! sy —| 1| | L JINID
! ' ! I o= = — 5% —- N2 2V IL—) — 43}
2 4 4§ ) MR
= 5 JRNLA 1 [T N B J——-15%—25r—4 [N_N C]J
(£529=) (Z7572A) [__(RFA)__|
1. BXSTFRAISTRE G D% LS HFE

2. SERENAD A £ — LOBEEER
3. CEX , ECN, TNO &35
4. BfRAtRREEsESTh

(&€ ]



BUHE 8 KWeX/c ) Q@R E DR

2.5 — A—N—F 2 =w 7 A1
2.0 —
A-R-Tzz=ah 22
1.5 —
NS§SS
1.0 — PWR-N4H
BOP
0.5 —
1985
- BI#E 9 BRFREBEOLEEREOEIL
A-R=7z299% 1
AF VLR 4 FBHOHRF _
BT {# 3% &
e A-R-Tx298R 2 o
7 ATREEREH
Ty Y-t l .
Lo~

llgl
77 78 79 80 81 82 83 84 85 86 87




L3 BRABEICDE S A%DOREDSEFEE

BIRALE 2 ~ BB 3BBREIC OV TEOHE N
H o To
o TFTRAFBICODOTHHET,
() TEHZE |
() LR — 22 CONTAIN, BIgEES R L, ALIGHE ., i
@ FMARE CAME, M¥, DER (BEREB). ik

@ FEERE

SIMMER, COMMIX, S#MEF — 4 ~— 2, THREH, i
o FeYzstsm
CABRI-T , JOYO-INTA, SAPFIRE, SWAT, RapsodieBEfF,

ABERo—-X, fh

6 ZHEFE
TTS, ISI  (BRM—HB&*K)

O SBTAVHADEDLLLERBPFEOAEEM
JUPITER-TI, fEdMEF —4 ~—2Z 9 Cr-IM0.

°© WHXB2BIUBTIEENG VR HTFORHE,
(SHROBRITER)



4. 4

Rk N T2 22 D % i F © 35 B2

1) BERIBMNEDOBAHBEI L,
(RADOHERFE, BMARBEL —AKILL T)

) WHEORAOEMLICE BB (EROEEERLOHRT)
FWMERX 2 2EHD T & UTHESEMN L,
1) EEZRSHEOWHE (Agreement, MOU, X idJoint
Statement, 78 & &9 3 )
e EMREAEL
o REDEmMBHEEWBEOTAF54 YO
e BIOAR, WHFERELZEALLDHD

2) R&DEMBBEOWBE
o TEMICHETN - BBEELHEE
o PBHEWE (Affiliated Organization, 3 — & w X
dEdF, CEGB, &) “ORBRBORBKIELEEE.,
e HAMILTEENZBZEELTCEMT 20 E D
5 HROBRE FHE,

N OBMNELTDH, HRORAY DL - HLOT, EOHE
THBRE L, Draft 2F0BARICE S, REBFICHRMNADO =2
YEVYY R B L, HRME LTHSENREABED AT DN
TH-TET, 2HLTEBELWEWSY 22 S
5HTHE L, |

5) BMADREDHEDOHBERTLENSERCHE SN
BRELE, ChESFTCHROBES HRATSEH K
ML, (BERENCEIE R CTHRE L L))




RMFELUVBAFDFBR RUDEEZRLDRBICHITS
FBR RUADHLFHORBRHRIBRBAME (FH)

(FF %) HEMN RHUNOBHOVREBBRNAEOFBREEERLS
KDOWTER. HiLCARE (EBWE) &R & D BB X 5
W32 4 B D W A R B
(B14) = & W BAMORE DR
(#24) H # RUDBEOBHIHRORMEDE
(#3%) WH#EM FBR R&DAHWHEML, a)~i) 9HEM
(BAR) WX  REDBHEAYEEL LTRULBTNI VXD
TR AT D,
(#54) V28 @ HLE1857ABICLE 2 —28%EM<, a) &
¥, b)F-vOWME, c) B HEEIDL
TEDZYH, d) "5 v, ¢e) FEWDI A LRy
oo — WIRGE
(B64%) HMR2AH L 2HICEO CHMIR2HO B RE
(FBT8) B N WHHOBEH, AMAEESICOVTIER & DK
I B 1 T M ) R D 1 B
(#8%) 2WKOWE BEFBREE., AMAFBRIFBERR & DY
KEOBBRESRAIOK, HFRESBLEINS,
FBREE YA I WICHKIFTHER&EDICET S
b D A
(HI%) HHME ANFEOABCIVLEXNBOBEYELES
4 11




3 )

(H1%)
(H24&)

(E3IR)
(BAFR)
(EH %)

(B 65)

(HET74&)
(HB3R)
(EIR)
(B105)
(1K)

RRIMB L UCAFRDORUDHBEDF BR
BRTBBIBRE (EH)

R&DICEET S

Cwm Al UKABA, CEA. KfK, INTERATOM, ENEA, CEN/SCK,
BCN |
HA @ PNC, JAERI, CRIEPI

m

BRMECBAOEEZE2RCHEEEEZASHBOBE (F) K

B, cOBESNHELERLBMOBREDRD NS5 EE R,
# % R&DEM it
H ® FBR R&DAMFTOWMEIM, BHORKS
BE
1% 7 & B FBR R&DIIBELUL, a)~1i) 9IHH
HHSHR @ SRShAHEEER
BGEME BIIREEEE LCHM@MEEDF, CEGB
AAMEI APC
s#WOBmM  R&DBMOEM
BESEAOEE It
B D R AR TR AR EE O S B A B
BEEE
MGHFEE  SEEhiEEEL LI LERMRRSORE
MEOBE B HEN B
5 %) I HEEEREC X BREORBICLORHBL,

ZOHRPDIAM N D 5 RE 2h




4.5

{1

@

@3

@

)

EHMEICET 2 FHITAE 4 =
B OB WBAI62E 1 A208 (K) 14 : 30~16 : 30
% B BRERNaHE

H o H Welch (UKAEA), Le Niger (CEA)
BWiE B (JAPC)
WO, FE, L, B, FMHE, RS, WM (PNC)

i l=g & L
S HEME

E1l (BRMTOBRIEHKODOTHAR) . SBOERBACE TSI AP COBRE

HESBBEEINHIVON?

J1 BMHLoEMSOAAHFREOF I 7 POV TRELENTEISZTL TR,
JAPCHHRER - TVRODOTREDEPSIUVN, s —h—cREHEA
LTHD, tOBRRRENOLDER S TVEDOT, EHbpropertiesh B - T
3o
Lo CREDBEDN T 7 FIEBEBEELTIAPCHAA-TVEODIRE
AU ER LTI B,
SEHRBESEFLOLIURELABRMNMA LD ZOBEHLB(BNT, 20.LT

JAPCXHREEZRSLLTHB L,

E2 2—-Hh-DotzOREOHAIRDOTEENDL S EIEIELHAT



J 2. iy,

J3 BRMBEIARHLTOWBEYRFA/ 9NGEBE/  9ONATOEOREILHEZOD

n?

E3 BNEETHRPICABTIEDS, BEAHELTR, —HREHEEEHZ LD/ ¥
NTTHD, FRERFIB - TRETERLDD/ 9N TH B,
—RBE, FEBEH, ROEESRE/ v v O—BEALLDEYRFLI Y
NYEHATN D,
BABBEMRD (component oriented) R&DDFETH, BE/ v id st —H —
HE-TOE, LALYRFAL/ 9 o R3NTHEL, MAEFCEARRE L —H —
3HETHXKDWTIA Y RBPEER T B, KhoBELtIcYy 72 v b

A PETE,

Ed BMATHRYZRFL/ ONTETWTEZIECLTOAEOED, JAPCHAR

OB NEROPTED LS industrial propertiest E T3 0OH ?
J4 HMBAELTICA I -KRHABHI B EES,
E5 THOS&TREDALTLUBELANMED, v v 2 EMBKLOTT R,
J 5 Yes

E6 EPRICHBERBELEHE., PALHEBAKE~RNEOMT? B {HH
bHBEDOMY?
EPRIRGKEOLRCOBNERIEHMESRTRBAB - T BHEKD I AP
CHORBMOEBRS B DM ?
R 748 5 1 B B D #n 2




J6 FTAHEMBAROENSHLGBEL TR N, JAPCHENIIHOS&TH
FETHULEIAPCHBLDOURBACETONEARMBBEES, XL, B

NEHBENEBTERETI3DLYTREL, COBNLEM? (BRERL)

E7 JAPCA¥T7avis2t32&s, RMFSEIAETRROGBESH? TH20
EEF A -REBASN- K2 OBEAERT I ERZBND?
ERYTIAVES 2 TEHEE, BEO 0% A EANBIBOESCREAD

A AR/ OB ELSTLESOTREOHNT?
J T VYes
J8 ULHhLBUHEBEIRMHBEICLEALIEIES,

E8 HATHRAZDEEIFEELTDL, TOEMNLEAZH, BRMHEIIE S LERDEH
%ﬁ%bf%,R&D%%EUFBRT?V&@%D$(mMmﬂéwé—ﬁQ#
DOHFTI7a—XEXNTH5E,

COPTRHELIIRKE TN, TOMOELZERRTEHICRERLT VLT

EHRRBENRT S,
J9 BEORVARFLD/ ONDEHNOTICRETAIOMN?

E9 BHE/ v vrHARIO, FREEIADCHELHEREITIO, ALL

NILDS TN TRNSIENRT,

JI0 BEATRIRDBELLNBMLEDN S S, FLBELTERTIEHIFZRTA2DT,
EORBDICHELOI EE2H S T,
EW —BUEHE, HEBEL2ERDELDDOLOF RN ERSTRII D, £5 T

WETHO/ Oy RBBFCRNTLE S, BEREZVCSIRATCHIASRMABAEL



TS h, ARICYTa v 52 P EBLTAROWEEEAERLELELT

HBE /v RESEVIEICLTVS,

J11 UL, CEGCBHEAdFHEERRVALAM-TRBERTER, LOLIQ

RNTENEH->TVEON?

Ell BH: LTHESEHIIEZ &P HES., RORPWRBELTRLL, EFEBK
HOANAMA - ERBELZR, ChEESEKSA LR -TLODT A ETHE
oy, Eick-TC&5M, EAFPCEGREBYRFA/S UNTILHOHENFILS O,

RWERb-EBENRTWNE,
E12 BATREELENRREDEEBBICORICHUILELZDON,

712 BAOBHREKFAEALLIAE S, cOREHERFEREL LT 1008/ 5
HOFERRRE M - CRBEDOR LCEBTE R, |
FRFBREDVWTHENELT, 3&ERLTHPBLENDITIERE STV S,
SFETCRPNCHRLTR - TERLN, SEREIRBMIBFHLTPES5205
e STEL,
EiHfESNSRTILNA, FBROR&DOIHEKOEMLT, ZOM

RAEDF LKL LLWEEFL T S,

E1} JAPCOBELKIAHBUELOLONMOBEAL TV EDEF ——7F
9y LTV BDTIRIZOD?
HmMRHATION? o vAEAY FOBMRELTEON? BFOP-TNAT

Lt EBEOEDTEON?

J13 ABOBLAVIK I - TRDTWLN, BEIFsosvFLnitdi s LT, €

NIKHBERREDAETAILKALEERE D,




El{ PNCELRADHBEARATS &, HEADLARERTHIHRMNITAZON?
FHLOBETHEROHE B bDRENREDOHN, 20ELRILEZON? + 7

AYEFI 7 PRESTEBONEERIEROTRARICASR DN ?

J U BOEDEFELILAAEIOVEHAOBNQOERBEDT, T0ODICA —H —

KOEDBERBENIEBEZIFT RSB, THBARLEHNS, EEORThORicd 5,

E10 JAPCHEHRARBETZLDOEMEESY (legal capacity to provide the
informatiom) & o T E2DH? JAPCHRA —p —= (industries) IWHEFEL
o & &, CORBELI,F vy P I#EIE- T, EOLSICEHS (JAPC) M,

LOLIACBREE2DO0 9
J1s EHI0E JAPCHED,

Elf JAPCEADCBAOE I 1HTCOIRHAT I, ZRNARMETATETE L1
LD TRHME (symmetrical) BB EIXHE L,
Do THEBELBELRATOAR, 1 BROBEEM LTS5BS EATS
DTH 2 &b 3,
BEXCOBESMECEMNISETE (legal veto) BH 5L E Il B. —F oD
HIKABE, BOWEHMARBTE, FRBERBESZ SO SEEICI - T
DTRBOETE LN,

J16 SOBMISERENAAXED A LDDLSKLHCL 3,
J1T S E COHRE SRR BMABTHSERENARA-TO A SO TIIIDTIZI L

n?

EJT SERENAWR2ARUOARTHY, ASHBEB TV, LOLENY 2



ARETENEOIRDPEETEH B,

EI§ 7Y VIHNFETZON? BHL 1 BBESIRLOH, 1 1#bEUHER
ARDIFIZISCHNIEOM?
INIHOBENRBZ O EFT A L VR HHEROELSIDOCHES,

REBRIBED N~ r+ —MEESTHBEEL,

JI§ ThroD@EEES,

4

El9 $5—2HEENREBIJAPCRFBREIRICESIFT2Iy T 2005 BEEIE
LT En, $REDEFITPLPEDOD, ENEFRLTOHY, FLEITOWLOD
FOTOREn, EOBRB T/ F —KHB3E2030RESh W HEIL T
DWEDF 7 P TRVY —7F (reserve) LT 3B,

TEFEPCAHAIJAPCONKOUBE DV THRERD COANELES, o

D= F LB EERETALELHBEES,
JI1§ BRMTHREDBEREZINTOHOEIES,

J2 LA THATCHOALAEF TCLOWERBAED A ERBVLELT, Wal b

BHELTEDP TV AENRS S,

E2) Z0BYHTHS, LILBEL, BREHETBE LIS & D RETE

EHTW I ERMEE SRS,




XBOE LD

1) HROBEEZAEZDOBAMN

@ FEMICEMINALEMRCB->-TOHERLE

@ HEEHTFOBMAVE 2 —2BOMERS

@ BMArOREINAFLVERBABE () OB L
i

DI b AT,

FORRE, FTLOFHIBAINI,

1) BRMEORGDBABERRELTHAH, RMADEEHR
EEBEHERICER LTS,

@ WML OENEBHRCETIRAFHRE (R) KO0 TE
PEBREILIZELFZCDVCHENRD Y, BRIBEEHITUED
Nio

® BAMZENBEREEORHOBERILE, LERE () O
RIFKCBPEBHAZETIOT, TOBBI M HBRMMIC 2
Y EPEEZL S,

@ HROWMEEER21, FREBELOADESLELTNTO
SN, SERBLINELATET S, |

Fhos5EOSEABLUT, TEHEOFHEMNGFHEEE -7,
) HEO®RE, NESH (R&EDOEMBERENIE 5 )
2 RMBBOBARAICBITAIEEZER (BRELAOIIED, 4

==, B (KE) ~) RUBAAEBREOTHEE L L
O 1

— 42—




3 BMEANEEILZEBARMNEFEROATELE
(A MEEOERDY, ABBEEAIS (EEOESE., HOI0ED
Ho) BIBX15 & &N




HEEFBRREDEHEZEELHOB MR BAEREE

HERFBRR&DEEZRAOREZL LELHMHODINTEL AN~VAL I TES
KEBWTBEE 2R,

1. RMFBREEER2IZ, RADKREBIZ2FLVEBIC OV TOERMOHEBICEY
KEKEb -7, T/, HAOFBREXEEAL2I, RELO5BEObE CERAN

TV EHRAEBHICODOTORMBOBAICERICRHEL D 5 72,

2. BHICPNCARHENTORFRBEEOTR. B2 OOBEENER ST B H

EOWTHEEN A, RMNALD 2 00 HEIE D TOEARMIE D TOBBEASD

ZORAEKEOH AL TR,

3. BHAMI, XEBHKERT 2 EBBEORIUC SV TEATORFIISLIZS (B
ERTBENTRENL, BADFBREEZEL2 1, HERENcORIT R,
Rk, WERICHT a4 r2BHRT 3,

I, BRTEEFALA, BEFLOALLELTLTEDL TORMEIE DM B &
nN3L3FBT 5, |

. ZHOT vy (HEEL) , BWEIRF (HE#H2) RURBBE (FES3)
EERBEROIMELTHEMAT S,

S ey i H A
BRNEHFEELZESBE BASHFEEZE2PEHRSE




Record of Meeting for Information Exchange Meeting

between European and Japanese FBR R&D Steering Committees

A series of meetings between representatives of the
Japanese and European fast reactor R&D Steering Committees

took place in Tokyo during the period 20-23 January, 1987.

The European Steering Committee was very interested in the
Japanese explanation of their new organizat ional structure for
R&D work. The Japanese Steering Committee was also interested in
the European description of their collaborative activities which
wére being carried out under their new agreement which was yet to

be signed.

The reasons behihd the drafts of New Agreements which had been
sent to PNC were explained, in particular the reason

for there being two agreements. The main principles of these
drafts were explained by the European side and an interesting
discussion followed.

It is understood that the Japanese side need more time to discuss
among themselves what role each organization will pléy in the
collaboration. The Japanese Steering Committee will present
their comments on the draft agreements after they have discussed

and come to a conclusion among the organizations involved.

Both Japanese and European Steering Committees sincerely wish
that all of the regquirements of both parties will be satisfied
as soon as reasonably possible to enable an agreement to be

signed.

The Agenda (Attachment 1) for the meetings and the list of
participants (Attachment 2) and of documents exchanged

(Attachment 3) are attached herewith as a part of this record.

R. Lallefent TU Itakura
Chairman of the ESC Chairman of Planning
Co-chairman of the meeting Sub-committee of JSC

Co-chairman of the meeting
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ANSWER TO QUESTIONNAIRE

" PREPARED FOR INFORMATION EXCHANGE MEETING ™
BETWEEN
EUROPEAN AND JAPANESE FBR R&D
~ _ STEERING COMMITTEE -

20 ~23 JANUARY 1987, TOKYO




QUESTONARY

PRESENT ACTIVITIES AND FUTURE PLAN ON FBR DEVELOPMENT 10.

AT PNC

a) FOUNDING AND BUDGET

b) ORGANIZATION AND MANPOWER

¢) R AND D THEME

d) PROCESS TO DIFINE THE PROGRAM

BUDGET FROSPECTS [N NEAR TERM AND LONG TERM

STATUS OF PARTICIPATION TO JAPANESE DOMESTIC COLLABORATION 11.

ON FBR DEVELOPMENT AND THE ROLE OF PNC

ACTIVITIES OF THE JAPANESE COORDINATING COMMITTEE BETWEEN
CRIEPI, JAERI, JAPCO, PNC

a) FOUNDING AND BUDGET

b) ORGANIZATION AND MANPOWER

¢) R AND D THEME

d) PROCESS T0 DIFINE THE PROGRAM

POLE OF THE JAPANESE GOVERNMENT IN THE FBR DEVELOPMENT
ROLE OF THE JAPANESE UTILITIES IN THE FBR DEVELOPMENT

STATUS OF ACCEPTANCE OF ENGINEERS AND SCIENTISTS FROM
OTHER JAPANESE ENTITIES RELATING TO FBR DEVELOPMANT

CODPERATIVE ACTIVITIES OF PNC WITH OTHER FOREIGN COUNTRIES
RELATING TO FBR DEVELOPMENT [N PARTICULAR ¥WITH USA.

FUTURE PROSPECTS 1N LONG TERM, CDMMITTMENTS OF PNC TOYARDS
US ENTITIES

POSSIBLE SUPPORT OF PNC TO AN EUROPEAN ADVANCED DEMO PLANT
HO¥ PNC ENVISAGE A POSSIBLE JAPANESE PARTICIPATIPN TO SUCH
A PLANT 7

TO

PNC

POSSIBLE INCREASE OF COOPERATIVE ACTIVITIES OF PNC WITH
EUROPEAN ASSOCIATED COUNTRIES

a)
b)
c)

IN THE NEAR TERM

FUTURE PROSPECTS IN LONG TERM

JAPANESE RULES ASSICIATED TO THE USE OF TRANSMITTED
PROPRIETARY INFORMATION BY INDUSTRIAL ENTITES
(DESIGNERS, MAKERS, UTILITIES,...) : RULES IN VIEW
OF INTERNAL USE, RULES IF EXTERNAL USE IS ENVISAGED

TECHNICAL STATUS OF FBR DEVELOPMENT IN JAPAN

a)

d)
c)
d)
e)
f)

REACTOR OPERATION AND CONSTRUCTION (IN PARTICULAR
STATUS OF MONJU, SCHEDULE FOR THE JAPANESE DEMO
PLANT)

PROGRESS ON SYSTEM DESIGN

SAFETY, RELIABILITY, ECONOMY

COMPARISON OF LOOP TYPE AND POOL TYPE REACTORS
SEISMIC CONSIDERATIONS

FUEL CYCLE FACILITIES
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CONTENT

NO. OF QUESTION NO. OF VIEW GRAPHS NO. . OF QUESTION NO. OF VIEW GRAPHS
I (a) (1), (6) 8 (40) ~ (42)
I (b) (2) ~ (5)

) (15) ~ (31) WITH 4 (o) 10 (a) (43)
I (&) (12) ~ D VITHA | 10 (B (44)
10 (e (45)
2 (6)
1 (a) JoOvo (48) ~ (49)
3 (32) ~ (38) WITH 5, 8 MONJU | (50) ~ (54)
(b
4 (a) (7) ~ (10) s (66) ~ (83)
4 (b (1), (2) ~ (5) 1 (e
4 (o) (15) ~ (1)
4 () (12) ~ (14)
5
: | G2 ~ @)
7 (39)




FOUND I NG

PLANT

FOUND ING

EXPERIMENTAL FBR JAER| : R&D, PRELIMINARY DESIGN
JOYO PNC : DESIGN, CONSTRUCTION AND OPERATION
PROTO-TYPE FBR PNC : R&D, DESIGN, CONSTRUCTION AND OPERATION
MONJU JAPC : CONSTRUCTION MANAGEMANT
ST. COM. : COORDINATION OF R&D CRGANIZATIONS
JAPC : CONSTRUCTION, OPERATION AND R&D
DEMO PLANT NO. | PNC : R&D
JAER! : R&D
CRIEPI : R&D

(1)




(2)
ORGANIZATION AND MANPOWER

( ) MANPOWER

JAPC
— FAST BREEDER (28)
REACTOR — F.B.R.
BOARD OF DEVE LOPMENT CONSTRUCT I ON
| DIRECTORS DEPARTMENT MANAGEMENT
| SECTION
CHA | RMAN
— FAST BREEDER ———— F.B.R. ELECTRICAL
PRESIDENT REACTOR SECTION
- CONSTRUCTION
EXECUTIVE DEPARTMENT  (43) — F.B.R. MECHANICAL
VICE - SECTION
PRESIDENT
— F.B.R. CIVIL
MANAG [ NG ENGINEERING AND
DIRECTOR . _ ARCHITECTURAL
| SECTION
DIRECTOR
— GENERAL AFFAIRS
SECTION
— ENGINEERING
| MANAGEMENT
MONJU CONSTRUCTUON ——  SECTION
NAMAGEMENT OFF | CE
(44) — CIVIL ENGINEERING
SECTION

— ARCHITECTURAL
SECTION



JAERII

TOKAl RESEARCH
ESTABLISHMENT
JAERI

— DEPARTMENT OF PHYSICS (5)
- NUCLEAR DATA CENTER
DEPARTMENT OF REACTOR ENGINEERING (10D

REACTOR SYSTEM LAB.

FAST REACTOR PHYSICS LAB.

SHIELDING LAB.

REACTOR CONTROL LAB.

— DEPARTMENT OF REACTOR FUELS RESEARCH (5)

i

H

I

- PLUTONIUM FUEL LAB.

— DEPARTMENT OF REACTGR SAFETY RESERACH
(TO BE STARTED IN ]988)

- REACTOR SAFETY EVALUATION LAB.

- RISK ANALYSIS LAB.

— DEPARTMENT OF FUEL SAFETY RESEARCH
- REACTIVETY ACCIDENT LAB.
(TO BE STARTED IN 1988)

( ) MANPOWER

(3)




(4)
CRIEPI

( ) MANPOYER

¢

!

PRESIDENT
EXECUTIVE VICE —— FBR PROJECT TEAM (18)
PRES IDENT

— KOMAE RESEARCH __{::NUCLEAR ENGINEERING DEPT. (13)
LABORATORY POYER PLANT DEPT. (15)

— ABIKO RESEARCH “_[::EARTHQUAKE ENGINEERING & STRUCTURE DEPT. (15)
LABORATORY HYDRAULICS DEPT (7)

t

2



t

!

POWER REACTOR

DEVELOPMENT
SECTOR

REACTOR DEVELOPMENT &
COORDINATION DIVISION (31)

REACTOR RESEARCH AND
DEVELOPMENT PROJECT (24)

!

l

REACTOR CONSTRUCTION
AND OPERATION PROJECT | (109)

( ) MANPOWER

TECHNOLOGY DEVELOPMENT DIVISION

(23)

DARA1 ENGINEERING

SYSTEMS AND COMPONENTS DIVISION

102)

CENTER

FUELS AND MATERIALS DIVISION

(83)

EXPERIMENTAL REACTOR DIVISION

(126)

SAFETY ENGINEERING DIVISION

(78

(5)




2.

(6)

BUDGET PROSPECTS IN NEAR-TERM AND LONG-TERM

X 10°YEN
1986 1987 1988 ~
J A P C 33 60
X
P N G© 162 154 SIMILER AMOUNT TO
ACCOUNTING FY 1987
JAER I 3 3 EXPECTED
CRIEPI 17 11

EXCL. PERSONNEL WAGES
* |NCLUDING FACILITIES OPERATING CHARGE
'APPROX 20 X 10°YEN/YEAR EXPECTED FEGM MITI



ACTIVITIES OF STEERING COMMITEE ON FBR R&D IN JAPAN

1. OBJECTIVES

a) DISCUSSION AND COORDINATION OF EFFECTIVE ALLOCATION OF WORKSCOPE, UTILIZATION OF
R&D RESOURCES IN DOMESTIC ORGANIZATIONS

b) DISCUSSION AND COORDINATION OF MATTERS OF INTERNATIONAL COOPERATIONS

¢) BASIS MUST BE IN ACCORDANCE WITH NATIONAL POLICY OF FBR DEVELOPMENT WHICH WILL BE
REVISED BY AEC

(7)




2.

SCOPE OF DISCUSSION AND COORDINATION

a) R&D OF THE FIRST DEMO FBR AND FOLLOWING PLANTS
b) POLICY OF INTERNATIONAL COOPERATION

¢) RELATED IMPORTANT [TEMS OF R&D

(8)



4.

CURRENT ACTIVITIES OF STEERING COMMITTEES

a) PREPARATION AND DISCUSSION OF OVERALL INTERMEDIATE- AND LONG-TERM R&D PROGRAMS FOR
DEVELOPMENT OF JAPANESE FIRST DEMO PLANT AND COMMERCIALIZATION

b) COORDINATION OF ALLOCATION OF R&D WORKS TO THE FOUR ORGANIZATIONS IN FY 1987

c) DISCUSSION AND COORDINATION OF THE POLICY OF USA-JAPANESE AND EUROPE-JAPANESE
COLLABORATIONS

(9)




o
FBR BUDGETS [N JAPAN (FY 1987)

C10°YEN)
BUDGETS ,
APPROVED REMARKS
GOVERNMENT : 405
CONSTRUCT ION | PRIVATE SECTORS : 245
OF MONJU 658
CAPITAL COST OF MONJU 1S ASSUMED TD BE 5900
INCLUDING CONTRIBUTION OF 1380 BY PRIVATE
SECTORS
(PNC 155)
OPERATION OF FACILITIES 100
CINCLUDING 44 FOR JOYO)
R&D FOR LARGE REACTORS 50
RE&D FOR MONJU 5
(JAERI 3)
OPERATION OF TEST FACILITIES 0.1
RED FOR LARGE REACTORS 2.9
(JAPC 58) )
R&D 252 RRD FOR LARGE REACTOR 58
(CRIEPI 18)
CONSTRUCTION OF TEST FACILITIES 2.8
R8D FOR LARGE REACTORS 13.2
CINCLUDING CONTRIBUTION
OF 4.2 BY FABRICATORS)
(MITI 20)
RE&D FOR LARGE REACTORS 17
(TO BE MANAGED BY CRIEPI)
FEASIBILITY STUDY 3




ORGANIZATION AND MAN POWER

( FBR R&D COOPERATION IN JAPAN }

FBR R&D Steering Committee

Secretaries : JAPC 1, PNC1

(JAPC 2, PNC 2, CRIEPI 1, JAERI 1 >

Counseller Meeting

""" MITI 1, STA 1
Universities 3, FEPC 2

I

{1l

Secretariat

{JAPC 4,PNC4)

COOCRDINATION SUBCOMMITTEE

(JAPC 4, PNC 4, CRIEPI 1, JAERI 1)

"TECHNICAL SUBCOMMITTEE

(JAPC 4, PNC 5, CRIEPI 2, JAERI 2)

- Compenents WG

4 Thermo-Hydraulics %G

¥ :Tentative

! Planning WG - Coordination WG
- System WG
— QPERATION WG — Safety WG
— Structural Material WG
X
— International Cooperation WG - Seismic WG
b4
— Fuel & Core WG




5.

PROCEDURES TO DEFINE PROGRAMS

a) THE FBR R&D STEERING COMMITTEE PREPARE THE OVERALL FBR
R&D PROGRAMME IN ACCORDANCE WITH THE NATIONAL “LONG
TERM PROGRAM FOR DEVELOPMENT AND UTILIZATION OF
NUCLEAR ENERGY” WHICH WILL BE REVISED THIS YEAR BY AEC

b) THE STEERING COMMITEE WILL REVIEW CONTINUOUSLY THE STATUS OF R&D AND FUTURE
PROGRAMS IN ACCORDANCE ¥iTH CHANGE AND PROGRESS OF R&D SITUATIONS

c) EACH OF FOUR ORGANIZATIONS HAS FINAL RESPONSIBILITY TO EXECUTE PROGRAMMES ALLOCATED
AND TO EVALUATE

(12)



_-99_

8.

GENERAL {MFORMATION

a) STEERING COMMITEE WAS HELD THREE TIMES SINCE JULY 29 1986 WHEN 1T WAS ORGANIZED

b)

c)

d)

PLANNING AND TECHNICAL SUBCOMMITEES WERE HELD SIX TIMES EACH
COUNSELLOR MEETING WAS HELD ONCE
WORK ING GROUP MEETINGS WERE HELD THREE TO SEVEN TIMES RESPECTIVELY

THE DIRECT EXPENSE FOR OPERATION OF STEERING COMMITEE 1S CHARGED TO JAPC, PNC,
CRIEPI AND JAER! AT THE RATE OF 4:4:1:1

(13)




Organization of Steering Committee on FBR R&D

— Co-~chainman;JAPC, PNC

— MITt (1)
—sSTA (1)

— Univ. (3)
_FEPC (2)

— JAPC (4)

Sub-Committee

 |—Members; JAPC (1)
PNC (1)
JAERI (1)
CRIEPI(1)
— Secretary;JAPC(1), PNC(1)
Steering Committee Counselor
Group
Secretariat
|
Planning Technical

Sub~Committee

— Chairman; JAPC
| Members;

JAPC (3)
PNC (4)

JAERI(1)
CRIEPK1)

_Chairman; PNC

|_Members;
JAPC (4)
PNC (4)

- JAERI(2)
CRIEP¥2)

— PNC  (4)

(14}



R&D THEME (1)

<H

SYSTEM

— (2)

— (1) PLANT SYSTEM

INSTRUMENTATION & CONTROL

(15)




R&D THEME (2)

<2

SAFETY

— (1D

— (2)

— (3)

— (4)

DBA AND SITE EVALUATION ACCIDENT

BDBA

PSA

SAFETY DISIGN, EVALUATION GUIDELINE ETC

(16)



R&D THEME

(3)

3>

STRUCTURES,
MATERIALS

— (D

— (2)

— (3)

— (4)

(17)

IMPROVEMENT OF HIGH TEMPERATURE STRUCTURAL
DESIGN STANDARD

IMPROVEMENT OF PLASTIC ANALYSIS METHOD
| MPROVEMENT OF H1GH TEMPERATURE FRACTURE
MECHANICS APPROACH

ENVIRONMENTAL EFFECT EVALUATION




(18)
R&D THEME (4)

— (1> IMPROVEMENT OF DESIGN AND ANALYSIS METHOD

— (2) SEISMIC TESTS OF COMPONENTS

<4> SEISMIC STUDY (3) SEISMIC TESTS OF STRUCTURES

— (4) SEISMIC ISOLATION

— (5) IMPROVEMENT OF BUILDING STRUCTURES



R&D THEME (5)

<> CORE AND FUELS

— (D

— (2)

— (3)

— (4)

(%)

— (62

— ()

— (8)

— (D

CORE CONCEPT

INPROVEMENT OF NUCLEAR DESIGN METHOD

DYNAMICS AND CORE SAFETY

SHIELDING

CORE ELEMENTS

ELONGATION OF FUEL LIFE

OPERATING RELIABILITY EVALUATION

| MPROVEMENT OF FUEL DESIGN METHOD

RESEARCH ON ADVANCED FUELS

(19)




R&D THEME (B)-1

<G>
PLANT COMPONENT
AND EQUIPMENT

— (1)
- — (2)
—| REACTOR STRUCTURE —
— (3)
— (4)
— (1)
~— (2)
8.2 |
— PRIMARY COOLING (3)
SYSTEM
— (4)

— (b)

(20)
REACTOR VESSEL
REACTOR UPPER STRUCTURE
IN-VESSEL STRUCTURE
REACTIVITY CONTROL EQUIPMENT
DEVELOPMENT OF PRIMARY CIRCULATING
Na~PUMP
DEVELOPMENT OF [HX
DEVELOPMENT OF PIPING BELLOWS

PIPING

VALVES



R&D THEME (B)-2

B.3
SECONDARY COOLING

SYSTEM

6.4
FUEL HANDLING

EQUIPMENT

OTHERS

(N

(2)

— (1)

— (2)

— (3)

— (4)

(N

(2)

(21)

DEVELOPMENT OF SG

DEVELOPMENT OF SECONDARY CIRCUIT
Na-PUMP

IN-VESSEL FUEL HANDLING MACHINE
EX-VESSEL FUEL HANDLING MACHINE |
FUEL CLEANING EQUIPMENT

FUEL TRANSPORTATIUN AND STORAGE
EQUIPMENT

PRE-HEATING AND THERMAL INSULATION

- EQUIPMENT

PURIFICATION SYSTEM




(22)

R&D THEME (7)

— (1) DEVELOPMENT OF MAINTENANCE AND REPAIR TECHNIQUE

<>

OPERATION AND (2) DEVELOPMENT OF INSERVICE INSPECTION TECHN1QUE
MA | NTENANCE

— (5 IMPROVEMENT OF OPERATING TECHNIQUE




R&D THEME (8)

<8>
THERMO-HYDRAULICS

— (D

— (2)

— (3)

— (4)

THERMO-HYDRAULICS

DECAY HEAT REMOVAL SYSTEM

IN-VESSEL THERMO-HYDRAULICS

IN-CORE THERMO-HYDRAULICS

{22-1)




R&D PLAN OF EACH ORGANIZATION FOR FY 1987

(23)

SYSTEMS

J A P C

P N C

J AER

CRIEPI

OEXAMINE SYSTEMIZATION OF
INNOVATIVE TECHNOLOGIES.

O STUDY PLANT CONCEPT
WITHOUT INTERMEDIATE
CIRCUITS.

© STUDY PLANT CONCEPT
“INHERENTLY SAFE”

O STUDY BASIC DESIGN PAR-
AMETERS FOR DEMO.

OEXAMINE |INNOVATIVE
STRUCTUAL CONF [GURATION
IN REACTOR VESSEL.




R&D PLAN OF EACH ORGANIZATION FOR FY 1987

(24)

SYSTEMS  (CONTINUED)

J A P C

P N c

J A ER

CRIEPI

O ASSESS TOP-ENTRY PIPING.

OPERFORM PRELIMINARY
DESIGN OF LARGE THERMO-
HYDRAULICS RIG.

O CONDUCT IN-VESSEL THERMO-
HYDRAULICS TEST FOR DHRS
IN WATER.

| oCONDUCT IN-VESSEL THERMO-

HYDRAULICS ANALYSIS
(WITH SPX-1).

© CONDUCT HEAT TRANSPORT
SYSTEM ANALYSIS (WITH
PFR).

O INITIATE CODE DEVELOP-
MENT FOR IHX-LESS PLANT.

O CONTINUE SYSTEMATIZATION
OF SAFETY-RELATED THERMO-
HYDRAULICS CODES.

ODEVELOP NAT. CONV. DHRS

(DRACS, FLOW DICDES)

© CONDUCT TESTS FOR THER-
MAL FLUCTUATIONS AND
DEVELGP CODE.

O CONDUCT TEST FOR INTER-
SUBASSEMBLY HEAT TRANS-
FER.

O [MPROVE & VALIDATE THER-
MO-HYDRAULICS WITHIN
SUBASSEMBLY.

O ASSESS NAT. CONV. DHR
CAPABILITY WITHIN TANK.

O PERFORM FEASIBILITY
STUDY OF NAT. DRAFT DHRS.

© CONDUCT TESTS FOR [N-
VESSEL » THERMO-HYDRAULI CS,

O STUDY FLUID-STRUCTURE
INTERACT ION.

OCLARIFY PROBLEMS IN
THERMAL STRIPING.




R&D PLAN OF EACH ORGANIZATION FOR FY 1987

(25)

SAFETY

J A P C

P N Cc

J A ER

CRIEPI

OEXAMINE & CODIFY SAFETY
DESIGN CRITERIA.

O STUDY PRELIMINARY CHAN-
NEL BLOCKAGE PHENOMENA
IN SUBASSEMBLY.

OEXAMINE SAFETY ASSESS-
MENT CRITERIA.

ORBCB PROGRAM AT EBR-II.

O CLARIFY PHENOMENOLOGIES
IN SUBASSEMBLY ACCIDENT
(SCARABEE). '

© ASSESS PHENOMENOLOGIES
[N ATWS SEQUENCE (CABRI,
TRAN/STAR).

O ASSESS PHENOMENOLOGIES
IN LOHRS SEQUENCE.

O ASSESS PHENCMENOLOGIES
IN PAHR.

O EVALUATE DEBRIS~CONCRETE
REACT 10N,

OENHANCE PSA TECHNIQUES
FOR MONJU.

O CONTINUE TO AMASS RELiA~
BILITY DATA [N CREDO.

O STUDY CONSEQUENCES OF
iHX-LESS SYSTEM.

O ASSESS BIOLOGICAL
EFFECTS OF Na AEROSOLS.




R&D PLAN OF EACH ORGANIZATION FOR FY 1987

(26)

STRUGTURES AND MATERIALS

J A P C

P N C

J A ER

CRI1EPI

O EXAMINE & MODIFY STRUC-.
TURAL DESIGN CRITERIA.

ODEVELOP STRUCTURAL
INTEGRITY ASSESSMENT
CRITERIA.

O IMPLEMENT INELASTIC
DESIGN METHODS.

© |IMPROVE STRUCTURAL
ANALYSIS METHODS (BUCK-
LING, LARGE DEFORMATION
ETC).

© CONDUCT THERMAL TRANS-
IENT INDUCED STRENGTH
TEST,

© CONDUCT CRACK GROWTH
TESTS.

O ENLARGE MATERIAL PROPER-
TIES DATABASE.

OAPPLY INELASTIC ANALYSIS.

O STUDY APPLICABILITY OF
NON-L INEAR FRACTURE
MECHANICS.




R&D PLAN OF EACH ORGANIZATION FOR FY 1987

27

SE ISMICS

J

A P C

P N G

J A ER I

CRIEPI

ODEVELOP METHODS TO LOWER
FLOOR RESPONSE (ASEISMIC
BUILDINGS).

O DEVELOP ANALYTICAL
METHOD FOR FILUID-STRUC-
TURE VIBRATION.

O DEVELOP ASEISMIC DES{GN
FOR COMPONENTS.

O STUDY SEISMIC RESPONSE
OF BELLOWS.

O DEVELOP SUPPORTS WITH

HIGH SEISMIC ATTENUATION.

ODEVELOP DESIGN METHODS
FOR LOW FLOOR RESPONSE.

o DEVELOP METHOD FOR
ASSESSING BUCKLING OF
HIGH WALLED VESSELS.

O EXAMINE COUNTERMEASURES
AGAINST SLOSHING,

ODEVELOP ASEISMIC SYSTEMS.

o TEST ULTIMATE LIMITS OF
THIN WALLS AND PIPING.

ODEVELOP NE¥ PIPING
SUPPORTS.




R&D PLAN OF EACH ORGANIZATION FOR FY 1987

(28)

CORE AND FUELS

J A P C

P N c

J A ERI

CRIEPI

OEXAMINE CORE CONCEPTS.

O |MPLEMENT CORE ANALYSIS
TGOLS.

0 ASSESS JUPITER RESULTS
(ZPPR)

O ASSESS JASPER RESULTS
(TSF)

O EVALUATE LARGE CORE _
EXPERIENCE (WITH FRANCE)

O EVALUATE SAFETY CONSEQU-
ENCE OF ROD WITHDRAWAL
PLOBLEM.

ODEVELOP NOVEL, LONG-LIFE
FUELS,

© CONDUCT PRELIMINARY
STUDY OF NEW CORE
CONF | QURATION.

ODEVELOP CORE ANALYSIS
TGOLS.

OOPTIMIZE LARGE CORE.

© CONDUCT JUPITER. '

O CONDUCT JASPER.

© IMPROVE FUEL DESIGN AND
ANALYS|S CODES.

o CONDUCT FUEL RELIABILITY
& INTEGRITY TESTS,

o MAINTAIN & UPGRADE
REACTOR PHYSICS.DATA.

O CONDUCT FCA EXPERIMENTS.

o UPGRADE REACTOR PHYSICS
& SHIELDENG CODES.

© CONDUCT BASIC RESEARCH
ON CARBIDE, NITRIDE &
MATAL FUEL.

O EVALUATE FEASIBILITY OF
METAL FUEL.

O DEVELOP ULTRA-LONG LIFE
CORE CONCEPT.




R&D PLAN OF EACH ORGANIZATION FOR FY 1987

(29)

CONPONENTS

J A P C

P N Cc

J AER

CRIEP|

O STUDY INSULATION OF
REDAN N TANK.

ODEVELOP NEW CRD CONCEPTS.

ODEVELOP SHORT CRDM.

© CONDUCT PARTIAL MOCKUP
TEST OF MAIN iry PUMPS.

O STUDY SHROUD- INDUCER
PUMPS.

O STUDY INTEGRAL ONCE-THRU
SG TUBES WiITH MOD. 9 Cr-
I Mo.

© CONDUCT PARTIAL TESTS
FOR 1HX-LESS SG.

O EXAMINE THERMAL INSULA-
TION OF PIPES THRU
SHIELD PLUG.

© COOPERATE WITH JAPC
REGARDING NEW CRD.

O DEVELOP CONCEPT FOR
SMALLER MAIN Try PUMPS.

O DEVELOP JOINTS FOR
BELLOWS,

© COCPERATE WITH JAPC
REGARDING INTEGRAL SG.

OBUILD UP WASTAGE DATA-
BASE FOR HIGH Cr TUBES.

O COOPERATE WITH JAPC FOR
IHX-LESS SG.

OEXAMINE FEASIBILITY OF
UNCOOLED ROOF SLAB.

© COOPERATE WITH JAPC FOR
CAVITATION DAMAGE IN
SHROUND- INDUCER PUMP.

O CONDUCT THERMO-HYDRAU-
LICS TESTS IN WATER FOR
NON-CYLINDRICAL [HX.

O CONDUCT WATER CHEMISTRY
TESTS. (9 Cr vs SCC)

O TEST HEAT TRANSFER TUBES
OF BOOSTER SG.

OEXAMINE FEASIBILITY OF
FLOW-COUPLED, PANEL-TYPE
SG.




RED PLAN OF EACH ORGANIZATION FOR FY 1987

BED

CONPONENTS (CONT INUED)

J A P C

P N C

J A ER

CRIEPI

O STUDY FUEL HANDLING

- MACHINES.

O STUDY FUEL TRANSFER
MACHINES.

O TEST DRY-CLEANING OF
SUBASSEMBLIES.

OEXAMINE CONCEPT OF HIGH-
TEMPERATURE CONCRETE
LINER SYSTEM.

O DEVELOP BARE STORAGE OF
SPENT FUEL IN WATER.

ODEVELOP SYSTEMS FOR FFD
AND ANOMALY DETECTION.

ODEVELOP DETECTION SYSTEM
FOR WATER LEAK tN SODIUM.




R&D PLAN OF EACH ORGANIZATION FOR FY 1987

@1

OPERATION & MAINTENANCE

J

A P C

P N C

J AERI

CRIEPI

ODEVELGCP OPERATION &
MAINTENANCE COMPUTERIZED
SYSTEM.

O EXAMINE METHODS FOR
REDUCING PERSONNEL
EXPOSURE (CCP, FP SUPPRE-
SSION & DECONTAMINATION)




5.6 RELATION BETWEEN GOVERNMENT AND PRIVATE SECTORS w.r.t. DFBR

1. CONSTRUCTION AND OPERATION
PRIVATE UTILITIES ARE EXPECTED TO PLAY LEADING ROLE, BEING SUPPORTED BY THE
GOVERNMENT '

2. R&D
PNC LEADS R&D ACTIVITIES, INCREASING ROLES OF PRIVATE SECTORS

(323




BASIC PHILOSOPHY OF ALLOCATION

O SUPPORT FOR REACTOR TYPE DETERMINATION,
DESIGN AND LICENSING ETC, UTILIZING
ACCUMULATED EXPERIENCE AND TECHNICAL
KNOWLEDGE THROUGH JOYO OPERATION AND MONJU
DESIGN, CONSTRUCTION AND OPERATION

OBASIC RESEARCH AIMING AT FBR COMMERCIALIZATION
FROM LONG RANGE VIEW

® ©@ ® ©

@

(33)

MAIN R&D ITEMS ALLOCATED

BASIC TECHNOLOGY

SAFETY RELATED TECHNOLOGY

DESIGN EVALUATION STUDY

TECHNOLOGY DEVELOPMENT RELATED TO FUEL
AND REPROCESSING

OPERAT ING AND MAINTENANCE TECHNOLOGY
UTILIZING JOYO AND MONJU EXPERIENCE
RED WORK, UTILIZING OEC FACILITIES.



CRI EP|

BASIC PHILOSOPHY OF ALLOCATION

o BASIC STUDY SUPPORTING DFBR DESIGN WITH
EXISTING POTENTIALS.

O FUTURE TECHNOLOGY DEVELOPMENT

@ ® @ ® ©

®@ 0

(EX.

(34)

MAIN R&D ITEMS ALLOCATED

ASSEISMIC DESIGN

SEISMIC ISOLATION

STRUCTURES AND MATERIALS

HEAT TRANSFER AND HYDRAULICS
COMPONENT DESIGN OPTIMIZATION

FEASIBILITY OF METALLIC FUEL

FEASIBILITY OF PYRO-REPROCESSING

INNOVATIVE REACTOR DESIGN CONCEPT
DOUBLE-POOL REACTOR, PANEL TYPE SG,
FLOW. COUPLER TYPE REACTOR AND ULTRA
LUNG-LIFE CORE )




(35}

JAER
BASIC PHILOSOPHY OF ALLOCATION  MAIN R&D ITEMS ALLOCATED
OBASIC AND LEADING RESEARCH USING EXISTING @ BASIC SAFETY RESEARCH
RESOURCES AND POTENTIALS @ BASIC AND LEADING RESEARCH OF ADVANCED

Pu FUELS (CARBIDE, NITRIDE, METALLIC)



JAPC

BASIC PHILOSOPHY OF ALLOCATION

o TO FULFILL DUTY AS INVESTOR OF DEMO PLANT,
IMPLEMENT AND CONSOLIDATE R&D WITH AIDS OF
DOMESTIC ORGANIZATIONS |

o R&D SCOPES OF JAPC ARE FOCUSED ON THE 1TEMS
FOR SELECTING BASIC SPECIFICATIONS, IMPROVEMENTS
OF SAFETY AND ECONOMY, FOR ASSISTING DESIGN,
LICENSING, CONSTRUCTION, OPERATION AND
MAINTENANCE WORK

© IMPROVEMENTS OF ECONOMY AND SAFETY OF
COMMERCIAL FBR

®

Q

(36)

MAIN R&D ITEMS ALLOCATED

DESIGN STUDIES OF PLANT AND COMPONENTS
TECHNOLOGY OF CONSTRUCTION, OPERATION
AND MAINTENANCE |

SAFETY RESEARCH AS INVESTOR OF DEMO
PLANT

IMPROVEMENTS OF EQUIPMENTS AND SYSTEMS
TO ATTAIN ECONOMY AND RELIABILITY
ENGINEERING DEVELOPMENT UF CORE AND
FUELS TG ATTAIN PRACTICAL USE

TRIAL FABRICATION, IMPROVEMANT OF
EQUIPMENTS AND MATERIALS

SUPPORT OF FABRICATION TECHNOLOGY
DEMONSTRATION TEST OF EQUIPMENTS AND
SYSTEMS (GOVERNMENT SUPPORT EXPECTED)




(37)

8.‘ ROLES OF JAPANESE UTILITIES IN FBR DEVELOPMENT

(M

(2)

(3)

(4

(UTILITIES® PHILOSOPHY)

FBR UPON COMMERCIALIZATION, MUST BE COMPETITIVE WITH LWR. THUS EXTRAPOLATION OF
CONVENTIONAL DESIGN CONCEPT 1S NOT ENOUGH.

DEPLOYMENT STRATEGY WILL BE ETABLISHED BY 1990. 2-3 DEMO PLANTS ¥ILL BE BUILT T0

DEMONSTRATE TECHNOLOGY AND ECONOMY IN STEPS, TILL FULL COMMERCIALIZATION ENVISAGED

AROUND 2000.

DEMOS MUST BE EXTRAPOLATABLE TO COMMERCIAL PLANTS. FIRST DEMO DISIGN WILL BE -
DETERMINED AROUND 1890, CONSTRUCTION IN LATE 90’'s AND OPERATION EARLY 2000s.

FUTURE R&D MUST EMPHASIZE COOPERATION BETWEEN PRIVATE AND GOVERNMETAL SECTORS.
UTILITIES MUST PLAY CENTRAL ROLE IN CONSTRUCTION OF DEMOS AND IN OVERALL COORDINATION,



(5)

(6)

(7

(38)

JAPC 1S PRIMARILY RESPONSIBLE FOR CONSTRUCTION & OPERATION OF DEMO-1, AND ALSO FOR
COORDINATION OF R&D DONE UNDER UTILITY FUNDS.

DOMESTIC COOPERATION 1S A NECESSITY FOR PROMOTING R&D FOR DEMOS. IN PARTIC!LAR,
EFFECTIVE LINK BETWEEN JAPC AND PNC TO BETTER UTILIZE MANPOWER RESOURCES AND TO
INTENSTFY R&D COMMUNICATION.

ACTIVELY PURSUE INTERNATIONAL COLLABORATION WITH EFFECTIVE ROLES OF INDIVIDUAL
ORGANIZATIONS UNDER UNIFIED PLANNING FOR R&D.




STATUS OF ACCEPTANCE OF ENGINEERS AND SCIENTISTS FROM
OTHER JAPANESE ENTITIES RELATING TO FBR DEVELOPMENT

ORGANIZATION

MANPOVYER (JAN. 1987)

MONJU SITE

R&D, DEMOPLANT

FR. OTHER FR. OTHER .
TOTAL TOTAL
ENTITIES ENTITIES -
J A P C *! 0 g 7 2 28
P N C 39 99 110 400
J A ER | *? 0 0 0 20
CRILEPI 0 0 7 6 8

x] : EXCLUDING ENGINEERS FROM OTHER UTILITIES

x2 : SOME ENGINEERS FROM MANUFACTURERS IN THE PAST

(39)



(D

PNC

OFUEL INTERGRITY TEST AT EBR- i

o CREEP TEST OF FUEL PIN AND TEST OF LONG-LIFE FUEL AT FFTF
o JASPER PROGRAM AND JUPITER- Il PROGRAM
o CREDO PROGRAM

o SIMMER AND CONTAIN CODES FOR SAFETY ANALYSIS

(40)




(2)

JAPC

EPRI ZCOMO

OR&D PLAN FOR DOUBLE WALLED TUBE SG UNDER DiSCUSSION
O INDIRECT COOPERATION TO JUPITER, JASPER PROGRAMS WITH PNC/DOE

OMOU FOR INFORMATION EXCHANGE
OFINANCIAL SUPPORT TO COOPERATIVE ACTIVITIES OF JAPANESE INDUSTRIES
WITH AMERICAN INDUSTRIES

(41)



(3)

(4)

JAER

CRIEPI

E PR I

NONE

O JOINT RESEARCH (11 THEMES AS OF FY 1988)
O INFORMATION EXCHANGE AND EXCHANGE OF RESEARCHERS

(42)




STATUS OF COOPERATION

(1) PNGC
O COOPERATION AGREEMENTS BY JAPAN/GERMANY/FRANCE AND JAPAN/U.K.
O [MFORMATION EXCHANGE AND JOINT RESEARCH
© PROMOTION OF JOINT RESEARCH

(2) JAPC
o CONTRACT R&D WORKS WITH EUROPEAN INDUSTRIES AND LABORATORIES

(3) JAERI
© COOPERATION AGREEEMENT BY JAPAN/U.K.

(4) CRIEPI
o CONTRACT R&D WORKS WITH EUROPEAN INDUSTRIES AND LABORATORIES

(43)



(2)

3

(4)
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LONG-TERM
(1) PNC
OESTABLISHMENT OF R&D BETWEEN JAPAN AND EUROPEAN COUNTRIES, DEPENDING ON THE FUTURE
DIRECT ION

o PROMOTION OF COOPERATION AND ASSIGNMENT OF R&D BY JAPANESE STEERING COMMITTEE
o |NTERNATIONAL WORK-SHARING AT PLANNING STAGE OF R&D |

JAPC
o CONTRACT RESEARCH AND CONDUCT JOINT RESEARCH FOR DEMO PLANT DEVELOPMENT

JAERI
o DEPENS ON ASSIGNMENT COORDNATION OF FUTURE FBR R&D PLAN BY JAPANESE ST. CoM.
FOR FBR R&D AND AGREEABLE INTERNATIONAL ARRANGEMENT.

CR1EPI
o DEPENS ON ASSIGNMENT COORDNATION OF FUTURE R&D PLAN ON FBR BY JAPANESE ST. COM.
FOR FBR R&D AND AGREEABLE INTERNATIONAL ARRANGEMENT.




USE OF PROPRIETARY |NFORMATION

* DEPENDS ON AGREEMENTS

° DISSEMINATION OF INFORMATION 1S RESTRICTED AS FOLLOWS :

(UNLESS OTHERYISE MUTUALLY AGREED TO)

IN  JAPAN

T0  RECEIVING PARTY, AFFILIATED.ORGANIZATIONS,
GOVERNMENTAL ORGANIZATION, AND
PRIME OR SUB-CONTRACTORS

FOR  FURTHERANCE OF FBR PROGRAMS

(45)



Operational Experience of JOYO

« Accumulated Reactor Operation Time

o Accumulated Heat Generation

» Fuel Irradiation
Maximum Fuel Burn Up Achieved
Number of Fuel Assemblies Discharged
from Reactor Vessel

« Number of Start Ups

» Number of Core Subassemblies Handled

e« Number of Annual Inspections

(46]

(1986. 12)

28,442 h
2,031,359MW h

50,000MW d/ t

418 (Core Fuel)

396 (Including Critical Test)
1,428

6




IRRADIATION TEST PLAN OF INTA- 1

OBJECTIVES

« EXAMINE INTA PERFORMANGE IN THE REACTOR

« MEASURE IRRADIATION BEHAVIOR OF “MONJU” SPECIFICATION
FUEL..

IRRADIATION CONDITION

« POSITION IN THE CORE 5F2
- PERIOD 1985.12~1986.10(225 EFPD)
« MAX. LINEAR HEAT RATE 360 W / cm

« MAX. CLADDING TEMPERATURE 675 C (MID. WALL)

- MAX. FUEL TEMPERATURE

HOLLOWED FUEL WITH THERMO COUPLE 20007
SOLID FUEL | 2200C

. MAX. FLUENCE (E =0.1 MeV) 3.1X10%2nvt
« MAX. BURN-UP (PIN AVERAGE) 37000 MWD /T

(47)



~JOYO Natural Circulation Test (MK-1 core)

(48)

Test Conditions

Test Results

T Main Pumps Central Loop Flo
est Power ; P Subass. Outlet P b
Pri. Sec. Temp. Pri. Sec.
Steady 15% Flow |40% Flow | ¢ 3C
State |TEST-IAl 1 MW | } ~1 %| 1~3%
Test  1(84.10.22) Stop Stop B! S
448°C
Transient 30MW [100% Flowl{100% Flow| <«
TEST-IB} | } } ~1.5%| ~3 %
Test (85.4.27)| Scram | Stop Stop ; e
Steady 156% Flow| 40% Flow
State [TEST-IC| 2 MW } l E— — ——
Test Stop Stop
R
75MW c 2o
TEST- ~2.3%| ~4.3%
| DL L loow Flow|100% Flow ° o
Transient [ (86.3.31) | Scram | O 0 900Sec.
Test 100MW o b
TEST-IE| | Stop | Stop ~2.6%| ~ 6 %
(86.10.29)| Scram 0 B00Sec.
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Time After Scram (sec.)
Natural Circulation Test I-E (100MW Transient Test)

Coolant Outlet Temperature of Center Fuel Assembly
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PROTOTYPE FAST BREEDER REACTOR “"MONJU”

o SITE LOCATION : SHIRAKI DISTRICT, TSURUGA CITY, FUKUI PREF. ~400KM WEST OF TOKYO

o UTILIZING EXPERIMENTAL, TEST AND OPERATING DATA FROM EXPERIMENTAL JOYO REACTOR AND
OTHER OEC TEST FACILITIES

o« HISTORIC MILESTONES

1968 :
1970 :
1982 :
1983 :
1984 :
1984 :

DESIGN START OF MONJU

SHIRAK| AREA CHOSEN AS A PROSPECTIVE SITE

COMPLETION OF ENVIRONMENTAL ASSESSMENT BY FUKUI RREF. & GOVERNMENT
SAFETY APPROVAL OF MONJU CONSTRUCTION

CONTRACT TO FOUR MAIN COMPONENT MANUFACTURERS

INITIAL APPLICATIONS FOR APPROVAL OF DESIGN AND CONSTRUCTION PROCEDURES
(STA & MITI)
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PRESENT STATUS OF MONJU (DECEMBER, 1988)

e STA COMPLETED 4TH STEP LICENSING APPLICATION
oMITI IS EXPECTED TO ISSUE APPROVAL OF 5TH STEP SHORTLY
o OVERALL PLANT CONSTRUCTION PROGRESS IS 24. 1% COMPLETE

— R/B AND A/B MAT CONCRETE COMPLETED
— C/V COMPLETED TO LEVEL OF POLAR CRANE AND THE POLAR CRANE INSTALLED

(51
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MONJU CONSTRUCTION MILESTONES

1. COMPLETED MILESTONES
"'83. 1 START CONSTRUCTION OF SEASIDE ACCESS ROAD
'85.]0 START REACTOR BUILDING EXCAVATION
"86. | INSPECTION OF BEDROCK FOR REACTOR BUILDING
"86. 4 START TRANSPORTATION OF C/V PARTS TO SITE
"86. 7 START C/V ERECTION

2. FUTURE MILESTONES
'87. 4 COMPLETE C/V ERECTION
*88. 10 SET REACTOR VESSEL
'81. 4 COMPLETE COMPONENT INSTALLAT|ON
‘91, § START PRE-OPERATIONAL TESTING
'92. 10 CRITICALITY




| Ventilalor and conditioner room

2 Mainlenance room

3 Switchgear room

4 Monitor tank room

5 Miscelianeous waste collector tank room

6. Concentrated miscellaneays wasta lank room
! Maintenance area

8 FHM cleaning room

8 Cleaning ventilation system room
10 Ex-vessel transfer machine room

Il Fuel canning room

12 Fuel cleaning room

13 Fuel Inspection equipment room

14 Gaseous radwaste processing syslem ¢oom
15 EVST

1§ Sodium overflow. tank

i1 Polar crane

18 Operation floor

19 IHX head area
28 Raactor vasse|

b1

.Contalemont
Yaaanl (G/V)

(EL-"'55. 5 m)

nEu‘

< (EL.-H?.Hm)

L

| {EL-k-38, 0 m)s 0m)}

LI g ul}

(EL.432, 0m)’ I:II ,'1: | II:]DL'_J
(EL.4-25. Om) ke
(EL472, 6m E"_[ Tl

(!
- [D'.jl:
HnluTannurn & Wasln
Disgiwani Building

21 HX

22 Dump tank
21 Slorage tank
24 Secondary sodium purification system room
25 Super heater

26 Evaporator

21 Reaclion product storage tank

18 Switchgear room

29 Crane

30 Turbine generator

1 Transformer area

MONJU CONSTRUCTION STATUS ~— DECEMBER,

Almlllm ¥
*Bulliing

- "
NVA

Ronetor Buliding Building

| oo
_ d

Auxiitory °

(53)

(EL.4-30, §im)

=20=

=

51015 20 25m

1986

=

\ U N

l(f'i +21.tm)

(fl . 7m)

4 . ——————

{4 0m)

Turhine Ronogator
Rulfding

Hita: Complolad conalruction
{3 fudlcaled by the alinded vrees.
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CONSTRUCTION SCHEDULE OF “MONJU”

F1SCAL | i
TEn YEAR | 1979 1’80 [’'81 ['82 [’'83 §'84 |['85 |['88 |[’'87 }|'88 |'8% |'S0 |'91 ['92 |[’'93
EXCAVATION lMAT CONC.| I[R/V SET INTIAL
" START START | CRITICALITY
0cT ' 85 FEB ' 88 ocT ' 92
DESIGN e L
NANUFACTURE |
CONSTRUCTION [

=

SITE PREPARATION | TEMPORARY SITE WORK - SITE PREPAR.
| l | I !

MAIN CONSTRUCTION { DESIGN - MANUFACTURE - INSTALLATICN

LICENSING

PERMIT FOR CONSTRUCTION PLANS




-of Cost Reduclion Effect

—901—

SCENARIO OF DFBR DEVELOPMENT

t'95)

Study on Application of the
| Selected Innovative Tech.
and Plant Design Study

for Further Cost Reduction

ot

("05) ('06) ('87) ("00) (‘a9)  (*90) (2000)
60 6l I 62 1. 63 64 1 65 66 ) 67 687 699701 71 4721731741754 764771781
Cost Reduction Conceptual Design
Design Study —{ Basic Design
Investigation of Innovative . .
Technology and Evaluation Detail Design

Censtruction Work

—" R&D for Selection of lhe Basic
Specilication of DFBR

R&D for DFBR

/

Selection of
[Basic Spec.

Establishment of
Long-term R&D plan

Long-term R&D for FBR Commercialization

(55)
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PROGRESS IN SYSTEM DESIGN

TARGET

CONTEMPLATED IDEAS FOR DIMINISHING MATERIALS QUANTITY
(AT THE START OF COST REDUCTION DESIGN)

DECREASE DISTANCE BETWEEN REACTOR AND SG,
REACTOR AND SG WITHIN 35M DIAMETER AREA

LOOP TYPE

LEVEL | :

LEVEL |l :

LEVEL Il :

POOL TYPE

MODERATE IMPROVEMENTS IN DESIGN CONCEPTS TO DIMINISH PIPE LENGTH,
CONTAINMENTS SIZE

A. IMPROVED PIPING LAYOUT C. TOP ENTRY SYSTEM

B. FLOATING SUPPORT OF PIPING  D. EXPANSION BELLOWS IN PIPES
CONCEPTS OF INTEGRATED PRINCIPAL COMPONENTS IN HEAT TANSPORT SYSTEMS

A. UNITE IHX AND SG C. UNITE SG AND PUMP

B. UNITE IHX, SG AND PUMP |
SECONDARY HEAT TRANSPORT SYSTEM ELIMINATATION

A. INSTALL SG SEPARATELY IN EACH PIT

B. INSTALL DOUBLE WALL SG
CONCENTRATE ON DECREASING REACTOR VESSEL SIZE BY REDUCTION OF REACTOR
INTERNALS (1~2 METERS), AND OF SECONDARY PIPING LENGTH
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Operation &
?
o Maintenance

DISTRIBUTION OF DEVELOPED [INNOVATIVE IDEAS

Aseismic

Reliability

Heat
Trancfer

Separation

Integration
Compactnaess & g
Light Weight e
Configuration ’ Elimination
Reduction

Shielding

Thermal Insutation

FBR
Basic Characteristics

New
Materials

Now
Improved Structures

Construction
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®

COST REDUCTION DESIGN STUDIES
OVERALL GOAL : A CONST. COST WHICH LEADS TO 1.1 TIMES OF LWR UPON
COMMERCIALIZATION
LOOP TYPE — TOP ENTRY
POOL TYPE — (CORE SUSPENSION FROM TOP)
SUPPLEMENT — SEISMIC ISOLATION OPTION
COST ESTIMATION BY COMMAND~COST CODE
DEVELOPED BY JAPC-KHI-RI-BECHTEL
REF. DESIGN-1983 LOOP [000M¥e >3.0 XL¥R

INNOVATIVE DESIGN FEATURES OF ELEMENTS AND THEIR COST EFFECTIVENESS

IMPLEMENTED BY TOSHIBA, HITACHI AND MHI ; EACH GROUP EXPLOITED 130~ 170 FEATURES,

AND ELECTED 30 ~40 FEATURES FOR STUDY

@

®@ @ ® © ©

T0S.  HI.  MHI.  TOTAL

CORE AND FUEL aa— 3 I3
REACTOR STRUCTURE o 7 6 23
HEAT TRANSPORT SYSTEMS | 2 12 9 33
FUEL HANDLING 2 3 5 10
INST. AND CONTROL 8 - - 6
BUILDING 3 4 7 14

40 dU al 104

(58)
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TASK SUPPORT FOR SELECTING BASIC SPEC.

SUBJECTS WHICH HELP PRECLUDE HCDA FROM DESIGN BASE, SUCH AS
@ INNOVATIVE REACTOR SHUTDOUN SYSTEM
@ COMMON CAUSE FAILURE ,
@ LOCAL FAULT EVENTS IN FUEL S/A

TASK SUPPORT FOR STRUCTURAL INTEGRITY

KEY TECHNOLOGY AREAS TO ACCOMPLISH COST REDUCTION DESIGNS OF TOP ENTRY LOOP AND
POOL TYPES
® LOOP — ENGINEERING OF KEY TECHNOLOGIES OF.TUP ENTRY SYSTEM
@ POOL — CORE SUSPENSION CYLINDER. AXIALLY HETERO. CORE, RAD.
SHIELD IN REACTOR VESSEL

(59)
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® 0 0

® @

TASK SUPPORT FOR COMMERICIALIZATION IN LONG RANGE

MATERIALS OF SG, 9Cr-1Mo(M)

DOUBLE WALL STEAM GENERATOR, ORIGINAL BOILER TUBE DEVELOPMENT

SHROUDED [NDUCER PUMP

HIGH BURNUP CORE & FUEL ~200, 00OMWD/T

ALTERNATIVE FUEL CYCLE, PﬁTENTIAL OF METAL FUEL CYCLE
ADVANCED FUEL HANDLING SYSTEM

(60)




SAFETY, RELIABILITY, ECONOMY

TRAGET FOR FBR COMMERCIALI[ZATION
I. CONSTRUCTION COST REDUCTION FOR ECONOMICAL COMPETITION WITH LWR

2. TARGETS FOR COMMERCIAL FBR
(1) ELECTRICITY COST : LESS THAN LWR
(2) CONSTRUCTION COST : LESS THAN 1.1 TIMES OF LYR
(3) BURNUP : WMORE THAN 150, 000MYD/T

3. TARGETS FOR DFBR
(1) CONSTRUCTION COST : A COST WHICH LEADS TO 1.1 TIMES OF LWR UPON
COMMERCIALIZATION
(2) SAFETY : SAME LEVEL AS LWR
(3) OPERABILITY & MAINTENABILITY : SAME LEVEL AS LVWR

(61)
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COMPARISION OF LOOP- AND POOL-TYPE REACTORS

1. ARGUMENTS ON SELECTION OF REACTOR CONCEPTS, LOOP- OR POOL-TYPE, ARE SUSPENDED
IN JAPAN B

2. LESS EXPENSIVE PLANT CONCEPTS ARE BEING EXPLORED FREE FROM THOSE EXISTING
CONCEPTS

3. EXPLOITED CONCEPTS OF DEMO PLANT SHOULD ENVISAGE REQUIRED ECONOMY OF FUTURE
COMMERCIAL PLANT

(62)
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SEISMIC CONSIDERATIONS

TECHNICAL
ASSESSMENT
STUDY ON
LMFBR

— SLOSHING EFFECTS

ADVANCED
TECHNOLOGY
DEVELOPMENT
FOR LMFBR

DEVELOPMENT OF

SEISMIC-1SOLATION

TECHNOLOGY

— FLOOR RESPONSE REDUCTION
— SEISMIC EVALUATION OF BOTTOM-SUPPORTED CORE REACTOR
— ADVANCED ASEISMIC DESIGN CONCEPTS

ASEISMIC CHARACTERISTICS OF SHEAR KEVS

— BUCKLING STRENGTH OF THIN-SHELL STRUCTURES

.
L

— PROPERTIES AT ELEVATED TEMPERATURE

FEASIBILITY STUDY ON SEISMIC
ISOLATION SYSTEM

NEW SITING TECHNOLOGY

(63)
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STATUS OF ACCEPTANCE OF ENGINEERS AND SCIENTISTS FROM OTHER JAPANESE ENTITIES RELATING TO FBR R&D

ORGANTZATION

MANPOWER

(JAN, 1987)

MONJU

R&D, DEMOPLANT

FR, OTHER ENTITIES

FR. OTHER ENTITIES

TOTAL TOTAL
G0V, MANT, OTHERS %] GOV, MANU, OTHERS %]
A P C 0 0 0 0 87 0 0 2 2 28
N C 2 2 16 20 99 i 86 19 110 400
A E R I %2 0 0 0 0 0 0 0 0 0 20
RIEFI 0 0 0 0 0 0 7 0 li 58
* 1 EXCLUDING ENGINEERS FROM OTHER UTILITIES

% 2

SOME ENGINEERS FROM MANUFACTURERS IN THE PAST

¢

uoj|jejuasaid 4o} sjusama|ddng




12 JANUARY 1987

Postulated structures of Steering Committee on FBR R&D and Revision of Umbrella Agreements

Existing
Agreernents .

Nuclear Power

Existing
Agreements

fetters :
on FBR .

Under
Consideration

(Under Preparation)

Jaggn -Uk, JFRANCE J-AUSTRALIA,

NADA,
|- Government Government Agreement
* L 4 .
International JUSA {Jan, 1979~Jan.1989) JAPAN-USA letter
Agreements entered | J-UK Include JAERI) (Sep. 1985)
into by PNC June 1970~ STA —DOE
as representative Dec.1987) MITI - —DOE
J-German -France PNC —DOE
i,2/19 8~May1938) JAERI —DOE
J- USS (Oct 1973~} FEPC —DOE
Without A reement
nder The Agreements on
Japan-USSR Stience and
Technology Cooperation.)

Y

Steering Committees for FBR R&D Counselors Group_Meeting
Co-chairman JAPC STA
Co-Chairman PNC MITI . .
Members JAPC Men of learning and experience
PNC FEPC
CRIEP]
JAERI
Secretary JAPC
PNC

( representative Japanese Body )
Chairman of Steering Committee or

{ representative European Body )

Posturated Joined countries organization or
New Umbrella |JAPC and PNC on behalf of the Steering Committee |representative organization if agreeable
dgreements
if agreeable { representative Japanese Body ) { representative USA Body )
Same as above DOE
Y
ACTION | ] ' T ]
JAPC CRIEP( PNC JAERI MANUFACTURERS

\\ |

Contracts of working level and / or industries

L /2N

Organizations in USA Organizations in Europe
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