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(2)

Status of Demonstration ¥FBR Plant in Japan

(Oral paper for PEWG in Tokyo, Nov. 9, 1981)

Covering:
Good morning, Gentlemen;
I am very happy to have opportunity to speak about

status of the demonstration fast breeder reactor

-plant development in Japan.

Oné demonstrafion plant will stand on the way from
JOYO and MONJU to commercial fast breeder reactor
plants.

Design Studies of the demonstration plant have
been and are'being conducted these years.
The present is just transition stage from a studying
period to a fbcussing period in which two matters will
be required, such as;'
(1) preparatidn df the specification for the funda-
mental design, and (2) starting up of the Research and

development activities for the demonstration plant.

Develépment Schedule of FBR in Japan:

Japahese fast breeder reactor development program
is now under review by government organizations where
PNC representative participates in as well as private
companies' representatives and so on.

This figure shows the development schedule of fast

breeder reactor in Japan. You can find here a demon-

stration phase before commercialization. So-called



(3)

(4)

(5)

demonstration plant’ is positiohed as'ths first plant to
be constructed in this phase, and followed by a Ffew same
class plants. They expéct thatlreliability and economy
of the fast breeder plant_system must be prOvéﬁJthrOugh'
this demonstration phase as a competitive system with
another generating source ‘System such as light-water-

reactor system in the following commercial phase.

Organization of Demonstration Plant Design Study:

‘Well, to return to the ére;ent,rarcontraqt_qf the
demonstration plant conceptual desiéh study With thé
leading nuclearvpower_p;ant supplierghis‘in\progress.
The power supplying companies wi;lﬁberassdeiaﬁed in as
a member of the design mee;ihg, | |

In PNC,_a_ﬁést breeder'reagtéf_demonstrétién:plant
group functioné as_a coordinétor in_cq?pefqtiqn with

all R & D groups and Oarai Engineering Center.

Ooutline of Conceptual Design: °

In the conceptual ‘design-two which began: last’
yvear after the conceptual design-pne,_prima;y_pump_
position and reééﬁér ves%éi iniét noézle position were
changed. And also shoot type with trapsfer‘cell
fuel-charge-and~discharge system was adopted_in stead of

caskcar type.

Major Plant Parameters:

'~ In consequence; for example, the reactor vessel

diameter becomes larger, and the reactor cover gas



(6)

(7)

(8)

(9)

pressure lower.

Plane Arrangement in Containment:

The primary heat transport system arrangement
was rearranged in conceptual design-two aiming to make

the containment vessel compact.

Reactor Building Vertical Section:

This figure is a reactor building vertical
section view which shows an ex-vessel storage tank, a
fuel transfer cell and location of the secondary
system.

The building is approximately one-hundred and ten

meters square and one-hundred meters height.

Core Configuration:

The core consists of 420 fuel assemblies which

contain 217 pins each.

Status of Design Study:

The story briefly spoken above is a section view
of the moment in the stream of design study sponcered
by PNC.

The electric power companies coordinated by FPO
have been conducting design study of the demonstration
plant also.

Both streams are just on the point of flowing
into a specification unification effort. This

effort must be one of key activities for early reali-



zation of the demonstration fast breeder reactor plant

development in Japan.

. Thank you.
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Status of Demonstration FBR Plant in Japan

(Oral paper for JCC in Tokyo, May 11, 1982)

Goed morning, Gentlemen;

I am:very happy to have opportunity to talk about
the status of the demonstration fast breeder reactor
plant development in Japan.

One demonstration plant wilil stand on the way from
JOYO and MONJU to commercial fast breeder reactor
plants.

Design studies of the demonstration plant have
beeh and are being conducted these years,

The present is juét transition stage from a studying
period to a focussing period in which two matters will
be'required, that is;

(1) preparation of the specification for the funda-
mental design, and (2) starting up df the research and

development activities for the demonstration plant.

Development Programme of FBR in Japan:

This figure shows the development programme of
fast breeder reactor in Japan. You can find here
a demonstration phase before commercialization.
So-called demonstration plant is positioned as the
first plant to be constructed in this phase, and

followed by a few same class plants.



Japanese fast breeder reactor development programme
is now under review by government organizations where
PNC representative participates in as well as private
companies representatives.

They expect that reliability and economy of the
fast breeder plant system must be proven through this
demonstration phase as a "symbiosis" system with light-
water-reactor system in the following commercialization

phase.

(3} Organization of Demonstration Plant Design Study:

A contract of the demonstration plant conéeptual
design study with therleading nuclear éower plant
suppliers is in progress. The power supplying companies
are associated in as a member of the design-meeting.

In PNC, a fast breeder reactor demonstration plant
group functions as a coordinatOr:ih cooperation with

all R & D groups and Oarai Engineering Center.

(4) Conceps. studied in Present conceptual Design:

In the design study, some concepts shown in this
table have been discussed and cdﬁpéred each other.

For example, the reference core configuration is
rectangular cyiindficalrhomoééneous core while the radial
and axial heterogeneous cores are also investigated,
comparing their'breéding and safety'performances.

The larger fuel pih diameter different from those

of JOYO and MONJU is adopted as a reference because



(3)

of its potenciality to realize higher breeding gain
with lower pressure drop, and higher linear heat rate
without center melt.

The hot-leg pump for the primary heat transport
system is reguired to give lower cover gas pfessure
without increasing piping diameter. However, recently,
demerits of the hotlég pump concept such as pressure
increase in the intermediate heat exchanger are coming

up to the surface.

Status of Design Study:

The story briéfly spoken above is a section view
of the moment in theistream of ﬁhe design study
sponcered by PNC.

The electric power companiés coordinated by FPO
have been conducting design study of the demonstration
plant also.

Both streams are just on the point of flowing
into a specification unification effort. This effort
must be one of key activities for early realization
of the demonstration fast breeder reactor plant
development in Japan.

The demonstration FBR coordinating committee
abbreviated by DCC was established last November by
PNC and FPO to make the effort and to promote every

activities for the DFER.

Thank you.
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Status of Demonstration FBR Plant in Japan
(Oral paper for Eighth Review Meeting

of UK/JAPAN in Tokyo, Oct. 1, 1982)

(1) Covering:
Good morning, Gentlgmen;

I am very.happy to haﬁe opportunity to talk about
the status of the demonstratién fast-breeder reactor
plant development in Japan.

One demonstration.piéﬁt will stand on the way from
JOYO and MONJU fo commercial fést breeder reactor plants.

Design studies of fhé demonsfration plant have been
and are being conducted these years.

The present is just transition stage frbm a study-
ing period to a focussing period in which two matters
will be required, that is; -

(1) preparation of the specification for the fundamen-
tal design, and (2) starting up of the research and

development activities for the demonstration plant.

{2} Organization of Demonstration Plant Design Study:

A contract of the demonétration plant conceptual
design study with the leading nuclear power plant sup-
pliers is in progress. The power supplying companies
are associated in as a member of the design meeting.

In PNC, a fast breeder feactor demonstration
plant group functiohs-aé.a coordinator in cooperation

with all R & D groups and Oarai Engineering Center.



(3)

(4)

The primary conceptual design study directing
the extrapolation of the prototype FBR "MONJU", was
performed from 1972 to 198l1. It will be utilized as

a candidate design of the demonstration plant.

Plant Arrangement of DFBR:

This figure shows a result of the study as a
birdsview of the nuclear steam supply system of 1,000
MWe class loop type FBR plant. | |

The building is a rising-sun flag or the Japanese
flag shape.building which consists of 64m diameter
center circle of the containment vessel and 110m square
of the surrounding building in which steam generators

are placed in dispersion.

Reactor System:

This graph shows a section view of the reactor
vessel which has a diameter of 13m and a height of 19m.

As a result of the primary conceptual design, it

is recognized that further investigation is necessary

on such items as following; one is a further reduction
of the seismic floor response of the reactor building;
we call it "a seismié isolation concept approach".

The second one is a problem of the strength of
the IHX tube sheet. | 7

The other one is how td keep the integrity of the

reactor vessel, especially near sodium surface.



(5) Main Features of 2ry Conceptual Design:

The secondary conceptual design aiming at reduc-
tion of construction cost is in progress, according to
the long-rangeplan issued last :June by Japan Atomic
Energy Committee.

Some design features to be investigated in thé
study are shown in this view graph:

(1) Introduction of bellows joint for main heat-
transport-system piping,

(ii) Reduction of the number of control rods and rows
of radial blanket assembly,

(iii) Elimination of handling of the outer row of
shielding assgmbly by fuel handling machine,

(iv) Reduction of the diameter of reactor biological-
shielding concrete, relating to above improve-

ment.

(6) Status of Design Study:

The above descriptions are based on the design
study offered by PNC with great background based on
the technology accumulated through JOYO and MONJU
experiences.

The electric power companies coordinated by
Federation of Electric Power Companies have been con-
ducting design study of the demonstration plant also.

Both streams are just on the point of flowing into
a design unification effort. This effort must be one

of key activities for early realization of the demon-



stration fast breeder reactor plant development in
Japan.

The demonstration FBR coordinating committee was
~established last November by PNC and Federation of
Electric Power Companies to make the effort and to

promote every activities for the DFBR.

Thank vyou.
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(1)

(2)

Status of DFBR Design Study by PNC
(Oral paper for Fifth PEWG Meeting

at Richland, April 25, 1983)

I am very glad to see you again here. dJust two
years ago, I was here as a head of the delegation from
JOY0, and discussed about the operational experience of
JOYO and the FFTF.

At that time, the weather was very hot and dry.

I remembér all the day—timé and night—tiﬁe meetings.'

I am sure that the exchanges of the past were.fruitful
and I am aisé sure that this meeting will be successful
for the both of us.

In Japan we have brought out many successful results
with our JOYO reactor and this is symbolized by the
achievement of reaching 100Mw this March.

I would like to take this occasion to thank

Mr. Jones for all the cooperation and help we have had.

Covering:

I would now like to introduce to you about our status

' of DFBR design study sponsored by PNC and performed by

leading nuclear power plant suppliers.

Flow of FBR Plant Development:

One demonstration plant, so-called DFBR, will
follow JOYO and MONJU and will lead the way to commercial

fast breeder reactor plants.



(3)

(4)

Both PNC and the Power Supplylng Utlllty Companies
have been and are belng carrled out de31gn studies of the
DFBR these years. . | - __: .

I would like to state brleflymPNCls‘design study.
Mr. Kataoka of FPO will present the state of their ..

design study afterwards.

Time Table of De51gn Study for DFBR-.
| We started the prellmlnary desmgn study 1n 1975
followed by the first conceptual de51gn.r

The second conceptual de51gn 1s 1n progress in a
three—years phase. o

We also started a comnaratlwe study related to the

type of reactors.

‘Topics Studied Through Preliminary ‘and First Conceptual

Design Studies:

In the preliminatry and first conceptual design -
studies, many trade-off studies have been: carried out,
making a reference plant design to confirm each selection
or optimization consistent as a balanced plant.

In the prellmlnary de51gn, we studled for example,
number of loops, breedlng performance, coolant tempera-
tures and 50 on. - | h

In the first conceptual design, we.studied,.for
example, fuel pin diameter, fuel charge-discharge

machine, reactor vessel inlet nozzle position, etc.,

resulting in a reference plant design which could be
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one of candidate designs for future discussion to
establish the specification for the fundamental design
of DFBR.

Some results from these studies are used in the

next second conceptual design.

Cut Away'ahd Plant Léydﬁt of DFBR in First Conceptual
Désign: - | o

‘This vieﬁ gfaph éhbﬁs the cuf away view and the plot
plan of the first conceptual design.

This reactor containment vessel is 64 meters in
diameter. The size of 'the auxiliary building is 110
meters square.

These figures compared with those of light water
reactor plants typically .inspired us to a simple question,

"Can FBR be economical  in future through this appreoach?"”

Major Plant Parameters of JOYO, MONJU and DFBR:

Let us ﬁow ioék at the dévelopmenﬁal change of
concepts or pafametefs bn-the gstream of FBR development
from JOYO and MONJU to the DFBR.

We cén find ﬁany impfovements in each step or in
each agé; | |

Nevertheless, they need much more wisdom!

Objective of the Second Conceptual Design Study:

After many times of discussions in the preparation
period of one-half year, we established the objective of

the second conceptual design.
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That is, in order to develop an’integrated and
effective R & D program for DFBR to énable the start
of construction by the early 1990s, the study efforts
shall be concentrated as follows:

First, to reduce construction cost while maintaining

safety; second to fully extend the technlques and know—

how accumulated through act1v1t1es for JOYO and MONJU

and, third, to expand the technlques expected untll the

start of constructlon.

Main Target of Second Conceptual Design: Study:

- Then, we discussed how to:realize the objective.
It resulted in an ordinary approach. OQur approach was,
as an old Chinese saying says, "look.back and f£ind the
entrance to a new discovery.":@: .-

‘We have investigated many many ‘trade=off or parametric
studles for DFBR as I mentloned before and thls 1ncludes
MONJU and JOYO. And also we have learned much efforts
performed by people of your country and the other forelgn
countries. | N - , o

To re-evaluate these.nast;efforts_and; of course,
to add new original ideas nere adopted as fundamental
spe01flcatlons for the second conceptual de51gn. -

Main targets shown here such as piping bellows are
applied in the specification to show the direction of the
study.

The objective, approach method and main targets have
been reported to and approved by the top manager of

FBR project and the director board of PNC.



(9)

(10)

(11)

(12)

Initial Cost Reeduction Method-Items Being Studied in

Second Conceptual Design Study: .

Since it started last year, more than 130 of
potential ideas to be investigated for construction cost
reduction method have been picked up.

About 40% are.under discussion.

Typical Core Matrix with Reduced Numbers of Control Rods

- and Blanket Rows:

For example, a compact core with reduced number of
control rods and radial blanket rows results in 300 mm
reduction of circumscribed circle diameter of outer

shielding assemblies.

Typical Cases of Layout of Primary heat Transport System

with Bellows Pipingy

Other example is bellows piping for main heat
transport system.

This view graph shows two cases from eight cases.
Reactor building diameter of less than 50 meters for

both cases is promising.

Typical Cases of Layout of Secondary Heat Transport

System with Bellows Piping:

These are examples of the secondary system layout.
The size of the auxiliary building is promising less

than 90 meters square.



(13) Technical Features of.Bellows Piping System:

Bellows piping system is thought to have some
technical features different from .conventional piping

system as shown here.

{14) Provisions for Design Conéé?tioﬁ;
This table ShoWS ﬁhe prbvisioﬁé for aésign con-
ception of the secpnd;cqngeptgalsggsign.
Top priority is set on construction cost reduction
-under some conditions such as safety, operability and
so on. .
Breeding ratio itself be sacrificed: to cost
reduction.

Expansion of accident prevention ability.

(15) Planning Procedure for DFBR R & D Program: .

Performing the design study, we are making the R &

program for DFBR.

Thank you.
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STATUS OF DFBR DESIGN STUDY BY PNC
‘ Y. NARA

THIS DOCUMENT 1S PREPARED FOR FIFTH
MEETING OF PNC/USDOE JOINT WORKING
GROUP ON PLANT EXPERIENCE, HELD ON
APRIL25—-30,1983 AT HEDL

POWER REACTOR AND NUCLEAR FUEL DEVELOPMENT CORPORATION



FLOW OF FBR PLANT DEVELOPMENT

FOSSIL
POWER
PLANT

| . FHOOF OF LARGE
REACTOR TECHNOLOGY { DFBR \__on-E FBRPLANT  Commentyat

FBR OPERATIONAL PLANT
EXPERIENCE

PROOF OF FBR
POWER GENERAIQ.

(8D FOR JOYO }—={( R&D FOR MONJU

~( R&D FOR DFBR

C . 'BASIC R&D - /
PROGRAM
,.a-/ CONCEPTUAL DESIGN ,,_.[_
’ ™ FOR DFBR ’ >, CONCEPTUAL DESIGN FOR
: /I' — | <) COMMERCIAL PLANT
\ f]
s ‘\\--’/
PROOF OF FBR L
TECHNOLOGY A "
CORE PHYSICS. MONJU Jos—DESIGN EXTENSION { ) CONCEPTUAL DESIGN FOR
—\ ~;i_LARGE SCALE PLANT
N
[ IRRADIATION DATA 1
\ DESIGN EXTENSION ,f’ _,\\, CONCEPTUAL DESIGN FOR
o . - _ ! ). LARGE SCALE PLANT
\\ ’I
. ——
A ] L J J [ J N J
g v g Y g = .
CRITICAL EXPERIMENTAL  PROTOTYPE PLANT DEMONSTRATION COMMERCIALIZATION
ASSEMBLY REACTOR STAGE  STAGE STAGE STAGE

STAGE




TIME TABLE OF DESIGN STUDY FOR DFBR

1975

1980

1985

PRELIMINARY DESIGN STUDY

FIRST CONCEPTUAL DESIGN STUDY

SECOND. CONCEPTUAL DESIGN STUDY -

COMPARATUIE STUDY ON CONCEPT &
PARAMETERS
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TOPICS STUDIED THROUGH PRELIMINARY AND
FIRST-CONCEPTUAL DESIGN STUDIES

MANY TRADE-OFF STUDIES HAVE BEEN CARRIED OUT, TO ACHIEVE.A.REFERENCE PLANT
DESIGN TO CONFIRM EACH SELECTION AND OPTIMIZATION CONSISTENT WITH A WHOLE

PLANT.

(PRE LIMINAFIY DESIGN)
FIRST FY - PARAMETRIC SURVEY (REACTOH TYPE, NO
I OFF LOOPS, STEAM CYCLE, FUEL CYCLE
| COST, ETC)
SECOND FY ~ « TOPICS STUDIES (BREEDING. PERFORMANCE,
| REACTOR STRUCTURE, ETC)
THIRD FY « COOLANT TEMP. OPTIMIZATION. PIPING

LAYOUT CONPARISON, WHOLE PLANT DESIGN.

FOURTH FY « COMPARATIVE STUDY WITH MONJU
EXTENDED PLANT.

(FIRST-CONCEPTUAL DESIGN)

FIRST FY o FUEL PIN DIA (6.5—7.4mm¢) :
+ FHM (PANTOGRAPH ~- OFFSET ARM TYPE)

.. SECONDFY, '+ PUMP LOCATION (COLD LEG -~ HOT LEG) . _

_ « FUEL CHARGE-DISCHARGE MACHINE
{CASK CAR — CHUTE-HOT CELL)
« R/V INLET NOZZLE POSITION
~ {BOTTOM — UPPER})

THIRD FY + INTEGRATION AS A WHOLE PLANT
* R& D PROGRAMMING



CUT AWAY AND PLANT LAYOUT OF DFBR
IN FIRST CONCEPTUAL DESIGN

000w e

1. CONTAINMENT VESSEL (A VENT STACK

2 REACTOR AUXILIARY BUILDING

3 CONTROL BUILDING (B DIESEL FUEL TANK

4. TURSINE GENERATOR BUILDING (C TRANSFORMER

5. PLANT SERICE BUILDING

6. DIESEL GENERATOR BUILDING (@ BOILER FUEL TANK

7. SERVICE BUILDING (® RAW WATER TANK

8. MAINTENANCE BUILDING :

8. HOUSE BOILER . (F) WATER INTAKE AND PUMP YARD
10. SWITCH YARD {G) BARGE UNLOADING AREA
11. DEMINERALIZED WATER SUPPLY FACIUTY = ...

12. RADWASTE AREA 8 WATER OUTLET

13, ADMINISTRATION BUILDING

14. SOUD WASTE STORAGE BUILDING
15. GATE HOUSE

16. WAREHOUSE



MAJOR PLANT PARAMETERS OF JOYO, MONJU AND DFBR

THE MAIN BUILDING

PLANT J0Y0 MONJU coucngfrminnsgszcm CONGEPTURL gggem
THERMAL POWER 100 MWt 714 MWL 2,500 MWR
CORE OUTLET TEMPERATURE 500 °C 529°C 530°C
CLADDING OUTER DIAMETER 6.3 mm/5.5 mm 6.5 mm 74-mm
MK-T)  (MK-TI} h
GAS PLENUM LOCATION  Top TOP BOTTOM -
RV GUARD SYSTEM GUARD VESSEL GUARD VESSEL - GUARD V_E-SSEL | LEAK JACKET
ROTATING PLUG - DOUBLE  SINGLE S DOUBué P '
FUEL HANOLING MACHINE VELRéTICAL I:MECHANISM {7 -PANTOGRAPH Am.“_ o bg_;:s'é:r,'ﬁnu _
FUEL CHARGE-DISCHARGE MACHINE |  TRANSFER M_Acnme TRANSFER MACHINE f CHUTE-:THANS_FER_CELL' 1
R/V INLET NOZZLE LOCATION  LowER _ LOWER " UPPER
PRIMARY PIPING LAYOUT - | CONVENTIONAL VERTICAL 'com}mnom HORIZONTAL | convENTrdNAL HORIZONTAL | -BELLOWS EXPANSION
R EXPANSION LOOP - EXPANSION LOOP AT HIGHER - | EXPANSION LOOP AT HIGHER | ' JOINTS i
: LEVEL. LBVEL. -
| covenaas pressure oF R 100 mmAq 5,500 mmAq 4100 mmAq
| steam ceneRaTOR TYPE - HELICAL COIL TYPE HELICAL COIL TYPE
_ o ‘ WITHOUT SODIUM SURFACE | WITHOUT SODIUM SURFAGE
DECAY HEAT REMOVAL SYSTEM DRACS IRACS IRACS DRACS -+ SGAHRS
SPENT FUELCOOLING iN-VESSEL EX-VESSEL EX-VESSEL ‘
FFDL SIPPING METHOD TAG GAS METHOD UNDER CONSIDERATION
STEAM GENERATOR LAYOUT - INTEGRATED CLUSTERED AROUND




OBJECTIVE OF THE SECOND CONCEPTUAL
DESIGN STUDY
IN pRDER TO DEVELOP AN INTEGRAL AND EFFECTIVE RESEARCH AND
DEVELOPMENT PROGRAM FOR DFBR TO ENABLE THE START OF CONSTRUC-

TION BY THE EARLY 19908 STUDY EFFORTS SHALL BE CONCENTRATED AS
FOLLOWS:

(1) TO REDUCE CONSTRUCTION COST WHILE MAINTAINING SAFETY

(2) TO FULLY EXTEND THE TECHNOLOGY AND KNOW-HOW ACCUMULATED
THROUGH ACTIVITIES FOR “JOYO"” AND "MONJU”, AND

(3) TO EXPAND THE TECHNOLOGY EXPECTED UNTIL THE START OF
CONSTRUCTION.,



MAIN TARGET OF SECOND CONCEPTUAL
DESIGN STUDY

TARGET

INTRODUCTION OF NEW
- TECHNOLOGY

IMPROVEMENT OF PROVEN TECHNOLOGY

REDUCTION OF
CONSTRUCTION
COST

« BELLOWS EXPANSION
JOINT (PRIMARY & =
SECONDARY COOLING
SYSTEM)

+ SEISMIC ISOLATION

» RADIAL BLANKET REDUCTION o

« NO CHANGE OF OUTER SHIELDING ASSEMBLIES
» EVST CAPACITY REDUCTION

« DECAY HEAT REMOVAL BY SG

EXPANSION OF

s DIVERSIFIED SHUTDOWN

ACCIDENT SYSTEM (SELF ACTUATED
PREVENTION SHUTDOWN SYSTEM)
ABILITY | * DIVERSIFIED DECAY HEAT - |
REMOVAL SYSTEM
(DIRECT REACTOR
AUXILIARY COOLING -~
SYSTEM)
ADDITIONAL « REACTOR VESSEL THERMAL ISOLATION
ACTIVITIES

« I[HX INTEGRITY
» IN-VESSEL INSPECTION METHOD




.
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INITIAL COST REDUCTION METHOD ITEMS B

STUDIED IN SECOND-CONCEPTUAL DESIGN STUDY

-MORE THAN 130 ITEMS ARE UNDER DISCUSSION.
EXAMPLES ARE ;

« CORE & FUEL

« REACTOR

« COOLING SYSTEM ;

« FUEL HANDLING
SYSTEM

o PLANT

. REDUCTION OF NUMBER OF CONTROL RODS AND ROWS OF RADIAL BLANKET,

LARGE FUEL ASSEMBLY, LINEAR HEAT RATE INCREASE WITH LARGE DIAMETER,
ETC.

: THERMAL INSULATION, SELF ACTUATED SHUT DOWN SYSTEM, REACTOR VESSEL

SUSPENDED FROM DECK, KEY-CONNECTED UPPER CORE STRACTURE, SURPRESS-
ING FP-GAS RISE-UP IN HEAD CLOSURE ANNULUS, ETC.

BELLOWS JOINT PIPING SYSTEM, IMMERSION TYPE COLD TRAP, DOUBLE WALL
TUBE S.G., ONCE-THROUGH UNIT TYPE S.G,, SMALL SIZE FLOW METER, COMBI-
NATION OF COLD TRAP AND DRACS, COMBlNATION OF SELECTOR VALVE FFDL
AND PLUGGING INDICATOR, ETC

: DOUBLE IN-VESSEL FHM, A-FRAME CHARGE-DISCHARGE MACHINE, FUEL STORAGE

WITHOUT CANNING, REDUCTION OF SPENT FUEL STORAGE CAPACITY, IVST, ETC.

: CONCRETE & STEP TYPE CONTAINMENT VESSEL,SEISMIC ISOLATION, MODERA-

TION OF THERMAL TRANSIENT CONDITION, OPTICAL FIBER USAGE, IN CONTAIN-
MENT COOLING WITH WATER, ETC.



TYPICAL CORE MATRIX WITH REDUCED
NUMBERS OF CONTROL RODS AND
BLANKET ROWS

'o'.'pg.:.gogog..

(. A
CHHHH R veS: 39
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02080% %09 - <
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5000

* NUMBER OF ASSEMBLIES

|INNERFUEL 174, (TOTA)
CORE FUEL 1 outen FueL ) i62/ 336
RADIAL - '
BLANKET-FUEL 150
PRIMARY CONTROL ROD 18 | (TOTAL)
CONTROL ROD | 5 ck.UP coNTROL 71 25

(NOTE : CORE FUEL ASSEMBLY WITH 271 FUEL ELEMENTS)
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TYPICAL CASES OF LAYOUT OF PRIMARY HEAT
TRANSPORT SYSTEM WITH BELLOWS PIPING

[CASE A] [CASE B]
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TYPICAL CASES OF LAYOUT OF SECONDARY HEAT
TRANSPORT SYSTEM WITH BELLOWS PIPING

[CASE A] [CASE B]



TECHNECAL FEATURES OF BELLOWS
- PIPING SYSTEM

(1) WHOLE PIPING DIVIDED INTO SEVERAL BLOCKS
| CONNECTED BY "SOFT” PARTS

(2) EASY TO REDUCE PRESSURE DROP IN PIPING DUE
TO FLEXIBILITY INCREASE FOR SELECTING PIPING
DIAMETER.

(3) REQUIRED TO MAKE COMPONENTS SHAPE SUITABLE
FOR BELLOWS PIPING SYSTEM

(4) PIPE RUPTURE ACCIDENT SCENARIO ALTERED BECAUSE
OF INTRODUCTION OF ”WEAK_POINT PART” CONCEPT.

(5) INCREASE IN IMPORTANCE OF INSPECTION AND
MAINTENANCE IN DESIGN OF PIPING SYSTEM AS
“"COOLANT BOUNDARY”.



PROVISIONS FOR DESIGN CONCEPTION

(1)
(2)

(3)
(4)
©)
(6)
(7)

(8)
(9)

(10)

TOP PRIORITY ON CONSTRUCTION COST REDUCTION UNDER
DEFINITE CONDITIONS Sl T . ,

BREEDING RATIO ITSELF BE SACRIFICED TO-COST REDUC-
TION, CONSIDERING THE POTENTIAL FOR ITS FLEXIBILITY.

BASE LOAD OPERATION WITH:MINIMUM LOAD FOLLOWING.
PLANT SHUT DOWN W!TH FUEL FAILURE-EXCEEDING 0.01%.
INHERENT SAFETY WITH RESPECT T0 NATURAL LAWS
EXPANSION OF ACCIDENT PREVENTION ABILITY.

DESIGN PREPARATION LOGIC UTILIZE'FBR SAFETY
FEATURES, CONSIDERING TRENDS OF LWR REGULATION

MAXIMUM REDUCTICN OF SEISMIC FLOOR RESPONSE
ACCELERATION. VT ST TN L S

STRENGTHENING THERMAL ISOLATION OF MAIN -
STRUCTURE FROM THERMAL TRANSIENT OR CYCLING

RATIONAL DESIGN MARGIN RESULTING FROM -
REEVALUATION OF CALCULATION ACCURACY AND RISK .
AFTER OPERATION.



PLANNING PROCEDURE FOR DFBR
R & D PROGRAM

TECHNOLOGY DEVELOPED TECHNOLOGY TO BE PROVEN

FROM PRECEDING PLANTS FOR FUTURE PLANTS

DESIGN STUDY R&D ACTIVITIES
! | g !

- DEVELOPMENT OF TECHNOLOGY WORTHY OF LARGE
PLANT

» DEVELOPMENT OF TECHNOLOGY SUITABLE TO PLANT
IN 1990S

« DEVELOPMENT OF TECHNOLOGY MAKING BEST USE
OF FBR FEATURES |
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INTEGRATED AND SYSTEMATIC R & D PROGRAM

e Tl B e 2

S L N W Y

PREDICTION OF UNCERTAINTY
% INEVITABLE TO DEVELOPMENT

EXECUTION é

TIMELY IN ORDER

CONSIDERATION FOR DEVELOPMENT

RISK MINIMUM APPROACH

L
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Status of Demonstration FBR Plant

Prepared for the 15th IAFEA/IWGFR annual meeting

as a part of

A REVIEW OF FAST REACTOR PROGRAMME IN JAPAN

{(March, 1982) PNC N941 82-85



PNC N941 82-85

' Demonstration FBR Plant

One démonstration‘plant will be constructed 6n the way
from JOYO and MONJU to coﬁmercial'fast breedef reactor plants.
Design Studies of the demonstration plant which is

1,000 MWerloop tYpe plant aiming its commencing of coﬁstruc—

tion in 1990, have been and are being conducted in these

years. We are now in just transition stage from a studying
period to a focussing period and two matters will scon be
regquired;

(1} Preparation of an unified specification for the funda-
mental design, and (2) Starting up of the research and
development activities for the demonstration plant.

In the conceptual design-{II) performed in FY 1980

Primary pump position and reactor vessel inlet nozzle

position were changed to hot-leg and to upper inlet

type, respectively. And chute type fuel-charge-and-

discharge system was adopted in stead of cask-car type.

These are being kept in the conceptual design=-(III)

which is in progress at present,

In consequence, the reactor vessel diameter becomes

larger, and the reactor cover gas pressure is lowered.

The core consists of 420 fuel assemblies which
contain 217 pins each. The number of cooling loops are

three.
The building is approximately one-hundred and ten

meters square with a dome of 64 meters in diameter.



The above descriptions_a:efbased‘on the design
study sponcered by.PNC.n o

Also the utility group is_conducting_design study
of a four-locp type demonstrqtion plant sgpgrately,

Both streams are just flowing into a specification
unification stage. The unifigation,effortlwill be a key
for the eariy realization of the demonstration plant in
~Japan. A development scheque_of FBR in Japan in shown .

in Table 4-1.



FISICAL YEAR koj70i71|72|73l7a|7s|76]7 7|76l79i8081 a2 83 848586’878889 9019 11929 3949506(97|98990010 | 02|03 l040sl0s07
EXPERIMENTAL JOYO
PLANT START OF IiniTiaL
CONSTRUCTION CRITICALITY
PROTOTYPE MONJU |
" PLANT START OF FULL P%w;-:n
CONSTRUCTION
| I A
: START OF FULL POWER
DEMONSTRATION CONSTRUCTION
PHASE I
: TIIT 77 A7
COMMERCIAL ‘Q% 2
PHASE P
re
< <&
Fig, 4-1 Development Schedule of FBR in Japan
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Status of Demonstration FBR Plant
Prepared for IAEA/IWGFR 16th Annual Meeting

as a part of
A REVIEW OF FAST REACTOR PROGRAM IN JAPAN

(April, 1983) PNCT N943 83-02



PNCT N943 83-02

Demonstration FBR Plant

One demonstration piant.will be constructed on the way
from JOYO and MONJU to commercia; fast breeder reactor plants.
A development schedule of FBR in'Japan is shown in Figure 4-1.

Design studies of the demonstration plant which is 1,000
MwWe loop type plant aiming -its comméncing.of construction in

the beginning of 1990s, have be

P

n and are being conducted in
these yéars; ST

Japan is now in just transition stage:from a. studing
period to a focussing period itiwhich two matters will be re-
gquired, that is (1) preparation of a unified specification
for the fundamental design, and (2) starting up of the
research and development activities for the demonstration
plant.

The primary conceptual design directing the extrapolation
of the prototype FBR "MONJU", was performed from 1979 to 1981.
It will be utilized as a candidate design of the demonstration
FBR plant.

The secondary conceptual design aiming mainly at reduc-
tion of construction cost has been started in 1982. National
economical céndition requires the construction cost be less
than the twice of LWR from the view point of future commer-
cialization of FBR. Some design features to be investigated
in the study are as follows:

(1) Introduction of bellows joint for main heat-transport-

system piping

— 80—



(2) Reduction of the number of control rods and rows of

radial blanket assembly

(3) Elimination of handling of the outer row of shielding‘

assembly by fuel handling machine

(4) Reduction of the diameter of reactor biological-

shielding concrete relating to above improvement

(5) Size reduction in whole system and components of the

plant
{6) Making simpler and sméller fuel handling system
(7) Making the plant system parameter survey for optimization

(8) Reviewing the design criteria, codes, standards relating

to cost reduction.

The above descriptions are based on the design study
sponsored by PNC. Also the utility group is conducting design
study of a demonstration plant separately. In 1981, the DFBR
Coordinating Committee (DCC) was established by PNC and the
Federation of Electric Power Companies to coordinate the design
and R & D activities for the DFBR and to promote the prepara-
tory activities for starting its construction. The effort
acting in the DCC will be one of key activities for early -

realization of the demonstration plant in Japan.

gl—



Item Year

1 910 95 2000 Remarks
l |

Experimental
Reactor JOYO  [Z77] >
(100 MW1th) 5
Prototype | - :
Reactor MONJU 277272277777
(280 MWe) _- c . : .

§ ?conﬁmercial
Demonstration ” PR operation
Reactor (1000 g > after
MWe class) o about 2010

Fig.:d.l Development Schedule of FBR in Japan
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- Status of Demonstration FBR Plant

Prepared for 6th USDOE/PNC Joint Coordinating

Committee Meeting

as a part of

A REVIEW OF FAST REACTOR PROGRAM IN JAPAN

(Nov., 1983) 'PNC SA0l2 83-06



PNC SA012 83-06

Demonstration FBR Plant

Design studies of the 1000 MW demonstration plant aiming
its commencing df construction in the beginning of 1990s,
have been and are being conducted in these years.

In the area of the design studies of the demonstration
reactor, conceptual design”of a‘loﬁp—type reactor has been
under taken with fully utilizing fhe technology accumulaced
in "JOYO" and "MONJU",.and with giving the priority to reduction
of construction costs in order achieve a demonstration reactor
With.moré.édohbﬁié'ﬁiéviiif§:t; o R

The primary conceptual desigﬂxéi;;cfiﬁéwgﬂé'extrapo—
lation of the prototype FBR "MONJU", was performed from 1979
to 1981. T AT e Wt

The secondary conceptual design aiming mainly at reduction
of construction cost has been startéd in 1982, The construc-
tion cost should be less than the twice of LWR from the view
point of future commercialization of FBR. Some design features
to be investigated in the study are as follows:

(1) Introduction of bellows joint for main heat-transport-

system piping

(2) Reduction of the number of control rods and rows of radial

blanket assembly

(3) Elimination of handling of the outer row of shielding

assembly by fuel handling machine

(4) Reduction of the diameter of reactor biological-shield-

ing concrete relating to above improvement

_8'4_



(5)

(6)

(7)

(8)

Size reduction in whole system and components of the

plant
Making simpler and smaller fuel handling system

Making the plant system parameter survey for optimiza-

tion

Reviewing the design criteria, codes, standards relating

to cost reduction.

In addition to above activities, design studies were

started in 1983 with the aim of preparing the materials

necessary for the selection of basic specifications, including

the selection of the type of reactor, for the demonstration

reactor by around 1986.

Such design studies are now under way in a close cooper-

ation with concerned authorities and utilities, as well as

investigations of the way of conducting necessary research and

development.



