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(I) SUMMARY

The progress of the sodium cooled fast Breeder Reactor development in Japan 

in the past 12 months can be summarized as follows.

Installation of all the components of the Experimental Fast Reactor, "JOYO",

was completed in the end of the last year and various commissioning tests of the

reactor began in January 1975. It is planned to charge sodium into the reactor in 

coming fall and the first criticality experiment is currently planned in the summer 

1976. Most of the research and development works for "JOYO" are nearing com

pletion. These include an endurance test of 3 prototype primary sodium pump for

12,000 hours. 86 core fuel subassemblies and 220 blanket subassemblies, a suf

ficient number for composing the intial core, have already been fabricated.

Concerning the Prototype Fast Breeder Reactor, "MONJU", design activity 

as well as relevant research and development works are continued. A siting pro

blem exists and it is hoped to be resolved soon. Of the research and development 

works, a significant achievement in the past 12 months can be a successful opera

tion at full power of the 50 M W  Steam Generator Test Facility. This facility was 

put into operation at full power in June 1974. No leak of water into sodium has been 

experienced with operation of the steam generator tested. The steam generator is 

being dismantled for a detailed inspection originally planned.

(II) "JOYO”

Installation of all the components and associated piping works of "JOYO" 

reactor were completed in the end of 1974 and various commissioning tests began 

in January 1975. Fabrication of the initial core fuel subassemblies has been com

pleted and 86 subassemblies are currently stored in the fabrication plant located in

the Tokai Works of the PNC. The fuel subassemblies will be transported to the 

reactor site in coming fall. Fuels for reloading the reactor are under fabrication 

in the Tokai Works. 220 radial blanket subassemblies for the initial core are al

ready in the reactor site.

According to the present schedule of the commissioning tests, sodium will 

be charged into the reactor in coming autumn and the first criticality experiment 

is expected to be made in the summer, 1976. Therefore, schedule of "JOYO" is 

almost one year delayed compared with that reported at the last annual meeting of 

the Working Group.

One of the reasons for the delay is many small troubles and reworks en

countered in construction. Of these, reworks on pipe hangers of the primary 

sodium circuit and a modification of gamma ray shield against some of the highly 

radioactive sodium components required a relatively long period of time. Another 

reason is the prolongation of the pre-critical commissioning period from previously 

planned 9 months to the present 13 months. In addition, a leak test on the contain

ment steel vessel is planned just before the first criticality experiment and the test 

will require approximately 1.5 months.

Most of the research and development activities relevant to "JOYO" construc

tion are nearing completion. Major achievement to be reported here can be the ex

perience with sodium pump operation. A prototype primary sodium pump of "JOYO” 

was successfully operated for about 12, 000 hours and it was disassembled for an

inspection. Neither significant deterioration in performance nor any mechanical 

damage were found by the inspection. The pump was reassembled and put into opera

tion again in March 1975, for further endurance test. A similar endurance test on 

a prototype secondary sodium pump is being made and the pump has been operated 

so far for about 8, 000 hours without any significant trouble.



The design work on "JOYO" Mark II coré suitable for irradiation purposes

of fuels and materials for fast reactor has been continued. At the present time,

the third conceptual design is being made and design work is approaching to the

final stage. In parallel with the design of Mark II core, a thorough analysis and

evaluation work of the present Mark I core is being made and power increase up

to 75 M W  seems quite possible without any modification of the hardwares of the

reactor. Therefore, it is seriously considered to increase the reactor power at

an early time, after a successful operation at 50 M W  which is currently licensed.

(Ill) "M ONJU"

Design of the prototype reactor "MONJU", is currently reviewed and refined. 

Some modifications of the plant layout are being considered in order to facilitate 

construction works at site. However, no significant modification was made on the 

major plant parameters. Siting problem is not yet resolved and it is hoped to be 

solved soon.

Extensive research and development works relevant to "M ONJU" are being 

carried out at the O-arai Engineering Center and laboratories of other organizations. 

Of these, a highlight of the achievements in the past 12 months can be commissioning 

of the 50 M W  Steam Generator Test Facility. As reported previously, a contract 

for constructing this facility was made with a firm in June, 1971 and field construc

tion was started at the O-arai Engineering Center in October, 1972. Construction 

works were completed in November, 1973 and commissioning tests were followed. 

Sodium was charged into the circuit in December, 1974. The rated steam condition 

from the superheater was attained in May, 1975 and a 72 hour full power operation 

was successfully conducted from 11th through 14th, June, 1974.

This test facility was designed not only to test 50 M W  steam generators, but 

also to obtain information of dynamic behavior of the coolant system of "M ON JU " by

simulating the circuits of the reactor plant. Therefore, the facility has a primary 

sodium circuit, an intermediate heat exchanger, a secondary sodium circuit, and 

a water-steam circuit. A  flow diagram of the facility is given in Fig. 1.

The design parameters of No. 1 steam generator tested at the ficility are 

given in Table 1 and a schematic drawing is given in Fig. 2. The steam generator, 

an evaporator and a superheater, is of helical coil type. Since last summer, the 

steam generator was tested at various conditions until the end the March, 1975.

Then The steam generator was dismantled for a detailed inspection originally planned. 

No. 2 steam generator will be installed in the facility in coming summer and test on 

that steam generator will be started in coming fall.

Anpther facility newly completed in the O-arai Engineering Center is the 

Steam Generator Safety Test Loop, often called by the name of SWAT-3. The pur

pose of the loop is to obtain necessary information of behavior of steam generator 

and its associated devices, at an unlikely large sodium water reaction accident.

This loop has a 1/2. 5 reduced scale model of the steam generator, both 

evaporator and superheater, for "M ONJU". However, thbes of the simulated 

evaporator and superheater are of full size. The maximum water injection rate 

is 24 Kg/sec and an amount of water up to 360 Kg can be injected into sodium in 

the steam generator model.

The loop is under commissioning test and experiment will begin very soon.

(IV) Budget and personnel

The number of technical people engaging in the Fast Breeder Reactor De- 

velopmènt Project of the PNC is approximately 440 at the present time. The budget 

for the fiscal year 1975 is approximately 1. 3 x 101® yen. This figure does not 

include the wages of the personnel of the PNC.



Table ! Design Data of the 50 MW Steam Generator

Item Evaporator Superheater

Type Helical Coil Helical Coil

Number of Unit 1 1

Thermal Power MW 40.1 9.9

Sodium Inlet Temperature °C 469 .6 505

Sodium Outlet Temperature •c 3 2 7  6 4 6 9 6

Sodium Flow Rate t/h 794.8 7 9 4  8

Water / Steam In let Temperature °C 2 4 0 36 5

Wo ter / Steam Out let Temperature •c 3 6 7 4 8 7

Water/Steam Outlet Pressure кд/с.т^д 143 1 32

Water /Steam Flow Rate t/h 79.6 79.6

Heat Transfer Area m* 186 100

Number of Tubes 7 5 6 0

Tube Outer Diameter mm 25.4 25.4

T ube Thickness ( Downcomer) mm 3.2 (4.5) 3.2

Tube Pitch ( Radial ) mm 4 0 4 0

Tube Pitch ( Axial ) mm 4 0 4 0

Tube Material 2 % C r - \  Mo Type304S S
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