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Abstract

This paper is compiled as a record of oral presentation by 0. YAMAMURA at RECOD' 91 in
April 15.1991 in Sendai Japan with more than 600 attendance. It contains a proceeding.
a manuscript of oral presentation and a manuscript of viewgraphs. The abstract of
presentation is as belows.

Since the start of construction of the Tokai Reprocessing Plant (TRP) in 1971, large
efforts were taken by the Power Reactor and Nuclear Fuel Development Corporation (PNC)
and various organizations to root the LWR fuel reprocessing technology in Japan. These
efforts produced many achievements around the TRP, and now the future plan for the TRP
is being studied.
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L.

Foreword

The Third International Conference on Nuclear Fuel Reprocessing and Waste Management
titled “RECOD' 91" was held in Sendai Japan in the period of April 14~18, 1991. More
than 600 peopie participated in this meeting and more than 200 papers were presented.

Deputy Director of TRP, O.YVAMAMURA, presented mainly concerned with the chronolgy
and the technolgical modification of TRP, titled "THE OPERATIONAL EXPERIENCE AT TOKAI
REPROCESSING PLANT".

This paper is compiled as a record of oral presentiation.
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THE OPERATIONAL EXPERIENCE AT TOKAI REPROCESSING PLANT

KMIYAHARA, O.YAMAMURA, K TAKAHASHI

Tokai Reprocessing Plant, Tokal Works

Power Reaclor and Nuclear Fuel Development Comporation - .

Tokai-mura, Ibaraki-ken, Japan 319-11

Tel: 0292-82-1111, Telefax; 0292-82-3321 .

ABSTRACT

Since the start of con'stmgﬁoh'of the Tokai Heproceséihg Plant{TRP) in 1971, large 'eﬂons were :gaken by the
Power Reactor and Nuclsar Fuel Development Corporation(PNC} and various organizations to root the LWR fuel
reprocessing technology in Japan. These efforts produced many achievements around the TRP, and now the

future plan for the TRP is being studied.

1. introduction

The PNC has been operating the TRP since Sept.
1877 when the plant became active stadtus using the
spent fuel from the Japan Power Demonstration
Reactor(JPDRY), and the total amount of reprocessed
fuels is exceeded over 500 tons, This amount is next
to French achievement in the field of oxide spent fuel
reprocessing.

Through these experiences of plant operation, we
demonstrated, improved and established the
mechanical head-end process and Purex process in
Japan. _ )

From the beginning of plant aperation, the project to
reduce the activities released to environment was
started, and the number of facilities were add to the
TRP. The actual values of radioaclive release to
environment have been quite fow. During this period,
a lot of corrosion problems of important equipments
were occurred, which had not been exactly foreseen.
On each occasion, the phenomena of corrosion were
investigated, new corrosion resistant material was
developed, and the procedure for fabrication and
welding has been modified and improved step by
step. ' '

Recently, the schedtied long period of shut-down of

:plant dperation was set to replacé aﬁd modify the plant

equipments for prevention.of sudden equipment
failure and for increase of reprocessed amount. The
result of major maintenances improved the plant
performance satisfactory. . _

Above mentioned activities were carried out with the
participation of domestic industries using the own
developed technique, thereforethe reprocessing
technique was rooted in Japan and infra-structure of it
was established. As ior the development of fast
breeder reactor{FBR) fuel reprocessing, which has
been started from the beginning of 1970, the
experiences of TRP operation become the one of
design data-base for this project.

Concerning the cooperation with Japan Nuclear Fuel
Services(JNFS), the "Basic Agreement between PNGC
and JNFS for the Technical Cooperation” was signed
between both organizations in 1982, and various
cooperations are being carried out such as
consultation of design, dispatching of engineers, joint
R&D activities, contracted projects, etc..

As a summary, the TRP has a key position for the
development of téchnology of LWR fuel reprocessing,
FBR fuel reprocessing,waste treatment, and for the
realization of commercial reprocessing in Japan,
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2.History of TRP
2.1 Construction and Test Campaigns

The reprocaessing projact of the PNC was started in
September 1956 when the Alomic Energy
Commission{AEG) of Japan decided that reprocessing
of spent fuel and treatment of radioactive waste should
mainly be done by the Atomic Fuel Corporation{AFC),
the pradecessor of PNC.  In 1953, an Advisory
Committee for reprocessing was formed within the
AEC to formulate a guideline for development of the
reprocessing technology. In conjunction with the
recommendations put forward by a survey team which
visited overseas reprocessing plants, a decision was
made to construct a pilot reprocessing plant using the
advanced technology developed by other countries.
In 1963, the AFC entered into a contract with the
Nuclear Chemical Plant(NCP) of UK for a preliminary
design of the plant, and in 1966 a detailed design was
starled by the Société Générale pour les Techniques
Nouvelles(SGN) of France. Since 1968 and in parallel

with the ongoing detaited dasign, the governmental -

licensing procedure had- been- followed - and
permission for plant construction was granted by the
Japanegse Government in 1970,

Pfant construction was started in 1971 as a joint
venture of SGN-JGC of Japan. The Plant was
completed in 1974 and hot tesling started In
Saptember 1977 after completing the U testing using
unirradgiated uranium. Up to the end of 1930 the total
amount of reprocessed fuel from LWRs and the ATR
Fugen(Advancad thermal reactor using heavy water as -
the moderator) was about 500 fons.

2.2 Reprocessed Fuel

The total reprocessed fuels from the start of hot
operation on 22nd of September 1977 10 the end of
1990 Is ‘about 509 ton of oxide spent fuel. The
number of spent fuel assembly and amount of spant
fuel is as follows, BWR:1815 and 221.1 tons,
PWR:500 and 183.1 fons, and ATR Fugen Mixed
Oxide Fuel:34 assemblies of 5 tons, which gave us
valuable experiences for MOX tfuel reprocessing.

The amount of plutonium nifrate recovered as a final
product was about 3.4 tons, and most of Pu has
already been sent to Pu conversion plant for use at the
ATR Fugen, the experimenial FBR Joyo, and
proto-type FBR Monju.

2.3 Major Maintenance Activities

(1) Remote Repair of Dissolver R10 and R11

In Aprii 1982, a small amount of radioactivily was
found in the steam condensate from a dissolver. After
confirming that one of the two dissolvers R11 had
small defects which consist of pin holes in the welded
part on the banel of dissolver , operation was resumed
using R10 dissolver until February 1983 when
dissolver R10 had same kind of defects. The remote
repair technology had been .developed, and from
September to November 1983 the in-situ repair of two
dissolvers was camied out successfully first tims in the
world.,

* (2) Instaliation of New Dissolver Ri2
Leakages In the two dissolvers occurred rather
unexpectedly and subsequently the third dissolver

was Installed in a spare dissolver call.

' Table 1. Total Reprocessed Fuel at TRP . .

Nm:baraf,dssambar. Reprocessed Umniim #&@m&u:nap Averags Burnup | Cooling Time
MY ooy B omom | oury
WA ' . . ?‘,8?‘.’:.? 3217 29,800 78,300 0..9.~2f.2
FHR 500 783.7 4,500 22,200 0.9-17.1
FugenfAIR) H &2 13500 8,800 A 2360
Total “2:349 ‘5094 34,500 79,600 09212
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. A new dissolver R12 was fabricaled with improved
material and welded lines were eliminated from the
inside steam jacket as for the design. A tabrication of
dissolver was finished in April 1984, and was installed
by the end of November 1984. .

{3)Repair of Acid Recovery Evaporator. .

During the. final stage of hot testing in August of
1977, a minor leak was delecled which was caused by
pin holes of welded parnt of healing tube in the acid
recovery evaporator, and an exchange of whole part of
evaporator was done after decontamination and
dismantiing of leaked evaporator by the end of
December 19739, However, the new one leaked again
in February 1983 caused by corrosion of heating tube,
and at that occasion only boiler part of evaporator was
replaced with domestic produced materials. The
repairing period was seven menths which was shorter
compared with former one. .

3, Present Status
3.1 Scheduled Shut-down of Plant Operation

The operation of TRP became steady and stable
since 1985 after many modifications and
improvements, however, the requirement of
increasing the reprocessed amount at the TRP is
stronger than before because of demand for more
plutonium of the ATFI and FBR fuel ¢cycle
development,

The design capacity of TRP is 0.7 tons per day; and
operational license permits the TRP 1o reprocess up to
210 tons per year. Although it was difficult to reach this
maximum, because of yearly regulatory inspection, the
physical inventory takings(PIT) of nuclear material and
~ periodical maintenance works. The operational total
days of TRP per year had been calculated as about
170 days, and assuming the average plant efficiency
factor of 60% the derived yearly produchon of TRP
had been about 70 tons. '

For the improvement of the production rate, one is
augmentation of operation days and another is to
ameliorate- the plant performance factor. The
operational yearly days were increased by shortening
of maintenance and regulatory Inspection period, and
for the plant efficiency faclor, it became clear to
improve and modify the fuel assembly shearing
process and clarification process for dissolved fuel
solution. In the long range, it was also obvious o
prevent the sudden stop of plant operation, which will
be caused by failure of major equipment due to
corrosion, Thersfore the scheduled shut-down of
plant operation was set to replace the acid recovery

evaporator, and to make modification of fuel assembly
shearing process, clarification process ele.. -

3.2 The Major Maintenance Works During the
Scheduled Shut-down Period

(1)The Replacement of the Acid Recovery Evaporator
- The first acid recovery evaporator leaked in 6000
hours of use, and the leak of second one was
occurred in 13,000 hours use. The material of
evaporator was 25%-chromium and 20%-nickel alloy of

. stainless steel, and the conservalive estimation was

that the third evaporator would leak again in 13,000
hours of use, which was expected around the half of
1988... On the. other-hand, the development of
corrosion resistant material was done continuously
since the day of leak of first svaporator, and i becarme
evident that the titanium and 5%-tantalum alloy
material shows a good corrosion resistance behavior in
this corrosive environment.

The decision was: taken: to: replace the third
evaporator with the new one made of Ti-5%Ta alloy.
This work was started in June 1988 and was performed
smoothly within scheduied 11 months period, based
on the old experiences of two times: replacement so
far,

{2)The Replacement of Plutonium Solution Evaporator

The design of original plutonium evaporator was to
connecl the washing eolumn to boiler parnt with the
flange, and the material of former one was stainless
steel and latter one was corrosion resistant titanium.
For the column part a pin hole defect appedred in year
1982 after 10,000 hours of operation and in-situ repair
was done. In year 1984 the replacemsnt of whole
evaporator was done after 12,000 hours of operation.
The decision was made to replace this evaporator
because of 9,000 hours of operation, and the material
of column part was chosen as Ti-5%Ta alloy to prolong
the operational life. - The Improvement was made to
remove the flange connection by welding the titanium
and Ti-5%Ta alloy. The replacement was done in the
cell within three months.

(3)Modification of Boiler part of Acid Recovery
Distillator

The acid recovery dlsmlalor was fabricated from the
stainless steel, and in February 1981 the corrosion
leakage was occurred on the part of healing coil after
13,000 hours of use, and repair work was done within
1.5 months. in 1984 the boiler part of distillator was
replaced within 4 months.

The new distillator was installed 1o replace the old one
which operation time was about 13,000 hours of use.
The new distillator has separable heating tubes from
boiler part of distiliator tor easy maintenance.
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{4)Modificalion of Fuel Assembly Shearing Machine
Many modification works for internal paris of shearing

machine were done to Improve the operability and

maintenance ability, S

(5)The Addition of Second Puised Filtar

The clarification method of the TRP was to use pulsed
filter. The filtration of dissolver solution clogs the
sintered stainless filter gradually and finally it will

. hecessitate the replacement of filier cartridge affecting
the plant.

To improve the plant efficiency factor the second
pulsed filter was added in the clarification process. The
new type of valve for changing use of both fitters was
dsvaloped 1o Instali inside cell for sasy maintenance
and high fidelity. . The modification works Inside cell
was dona afier tedious - decontamination of
equipments and plping, and wortking time was limited
because of still rather high radiationdose. The time of
total Installation work was. more than one year after
delay of four months for final modifications.

Tons of Uranium

3.3 Evaluation of Major Modifications on Planl
Performance

The schedu!ad shut- down of p!ant operation
continued 15 months, and the PNC person who Is
involved in this work were around 500 and the number
of contracted workers of constructor and- engineering
firms were about 1,600(about 100,000 man-day). The
accumuiated radiation dose of person was 5
man-Sv{500 man-rem), which is higher than average 1-
2 man-Sv/year of record of the THP operational staff
exposure rate.

The original lntention of improving the plant was to
increase the yearly processing amount from 70 tons to
90 fons. The start of operalion from the major
modification works was In the end of September 1989
and after one year In September 1990 the
reprocessed amount was 83 tons of spent fuel and
during the year 1990 from January to end of
November 99 tons of fuel was reprocessed.

800 :
[Scheduled Shut-down of TRF,
Replacement of 273E£30
500 o lnsraffér!ion of 2nd Pulsed Filter
- . Modifcation of Acid Recovery Distillator 273740
) Modification of Fusl Shearing Machfr;e

A0 = T e vemeni of Plitonium Soiution Evaporetor 256520
: Replacemert of 273E30 _ o B
300 1™ g of Dissohver S42R1ORTT
20.0 Replacement of Acid stalafion of N

. Recoveavaapomtnr.??.?Esa o T . Insfaliation of New . .

i : Dfssaﬁfer242312

100 | e Y - A — [

o Dﬁ—///llh ljl I]E | l B D U{ GFFJ

I

77 78 79 80 87 82 83 84 85
Years _
F/gure 7. Operational H/.stoa/ of T/‘?P

86‘ 87 88 89 90
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4. Developments of Reprocessing Technology

4.1 The Achievements of R&D Activity

The main process of TRP was designed by SGNin . -

the latter part of 1960s, when the experiences of LWR
fuel reprocessing were very limited in the world, and
the TRP had 1o encounter many difficulties trom the
start of construction, hot test and regular operation.

These difficulties were solved one by ona at the TRP
with cooperations of many people and organizations,
and through theses efforts the many successful
results of R&D were obtained such as:

{1)Fluidized denitration technique of urany! nitrate
selution o uranium fri-oxide powder

{2}Wasle evaporalion treatment technique for
reducing the activity release 1o sea and de-oiling
technique. from: the dxscharge liquid by charcoal
filtration.:

(S)So!idification for concenlrated: waste and used
solvent by bitumen and plastic

(4)Development of new corrosion resistant materials
and fabrication technique for the use in the corrosive
environment

{5)Remote maintenance and repair technique in the
high radiation area :

(6)Preventive and removal technique for the clogging
of piping caused by sludge

g (7)Advanced operation support: systems using
computers

Furthermore, the one of most important achievement
at the TRP is in the area of Safeguards{SG) of nuclear
material. The plant start-up schedule was somewhat
influenced by the negotiations between the
govermment of United States of America and Japan.
Alter both governments had agreed on the terms and
conditions of plant operation, the first hot campaign
was staried. The TRP was regularly inspected by IAEA
as well as Science Technology Agency(STA),and
international SG project was done as the Tokai
Advanced Safeguards Technology Exercise(TASTEX)
from year 1978 to 1981 which have been followed by
the Japan Support Program for Agency
Safeguards(JASPAS).

In last July 1990 PNC received the Industrial Award of
Institute of Nuclear Material Managemem(INMM) for the
peaceful use of plutonium and efforts for development

of 5G technlque
4.2 Future Plan for R&D

The R&D activities at Ihe TRP untsl now are primarily
aiming at keeping steady operation, and the before
mentioned schedule shut-down of plant operation was
for the concentrated measures 1o expect the stable
and improved operahon

* From now the purpose of R&D activity of TRP shall be

foward more advanced and sophisticated areas
compared before. The main tems of interest are as
tollows:

(1)Advanced Technique for Heprocessmg of High

Bum-up Fuel

The burn-up spemflcatron of spent iuel reprocessed
at'the TRP is average 28,000 MWD/T per day of
processing and Maximum 35,000 MWD/T per fuel
assembly. Recently the: project to increase the
burn-up of LWR fuel is going on in Japan above
50,000 MWD/T, and also the demonstration program
for plutonium{MOX) fuel recycling in LWR core is
proceeding smoothly.  The study is being done to
reprocess these special iuel at the TRP by current
purex method

(2)Development of Remote Handhng Techn:que

() The Development of Advanced Repair Machine for
the Dissolvers
The improvement of remote repair machine is
continued to widen the area of access inside the
dissolver and to make a machine asa multi-funclion

(The Development of I’ Service Inspect:on(lSI)

- Equipment

The remote 1SI equipment is needed to verify the
soundness of high active liquid waste evaporator
which is very difficult to access, also under developing
equipment 1o check the drip trays in the cell.

(iiThe Remote Dismantling Technique of Dissolver

The operational life of dissolver will be limited for
comosion of material, and in case of failure not possible
to repair by remote device, it will be necessary lo
remove the dissolver itself from the cell. The remote
machine 1o do this work requires high standards of
technique because of the complicated work to
dismantie and remove the large, high active dissolver
from a rather small ¢ell,

{3)The Strengthening of Engineering Data-base
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Concerning the various technical data which were
acquired during the construction, operation and
maintenance works, the data-base with compulers is
being developed for the use of operation and R&D
activity. One of data-base is the Tokal Reprocessing
Plant Maintenance. and Management Support
System{TORMASS) to slore the specification of
various equipmenis and the maintenance data,
analyze the data and retrieve the dala easily for
maintenance schedule.

{4)Operational Support System for Main Process

The instruction system for operation of exiraction
process is under development to support operators.
The process simulator of extraction process is also
being developed to support instruction system.
These activities will help the analysis of mal-operation
and safety evaluation of reprocessing operation.

(5}Development of Head-end Facility

~ The head-end process which is composed of
shearing, dissolution and clarification of spent fuel is
one of critical part of reprocessing, and some new
reprocaessing plants have parallel lines on this part.
Also at TRP, the head-end process is main area {o
lower the performance of plant and caused a frequent
shut-down of operation. In other words, there remains
many areas of improvements and developments for
the head-end process, and the study to add & new
head-end facility to the TRP Is starled to demonstrate
the advanced equipments in hot environment,

As for the operation of Recycling Equipment Test
Facility{RETF) which will be used for development of
FBR fuel reprocessing technology, the active

products and wastes produced from the experiment -

will be treated in the TRP connecting the both facilities
with piping.

5. Conclusion

The design of main process of the TRP was made in
abroad and the improvements and developments
were done from the start of construction to today to
accommodate the various situations in Japan. Around
the TRP plutonium and uranium conversion facility,
krypton recovery facility, bituminization facility and
vitrification facility etc. were constructed and operated,
and the development activities for back-end fuel cycle
were concentrated at PNC Tokai site.

The initial aim of strengthening and stabilizing the
operation of the TRP is now almost oblained, and the
future plan for the TRP is to toward the R&D oriented
areas.
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The Operational Experience
at Tokai Reprocessing Plant

Thank you Mr. Chairman :

In my presentation today,

(Slide#1: 4 FI)

I would be focussing on the recent, operation of
TRP, Tokai Réprocessing Plant, following to the major
maintenance works in 1988 through 1989, and the
future plan about the TRP. |

(Slide#2: TRP#&EE )

B The reprocessing project in PNC was started in the
" middle of 1950's, when the Atomic Energy Commission
of Japan decided to do the reprocessing of spent fuels
and treatment of radioactive waste in Japaﬁ, mainly by
PNC. Also recommended ‘was to introduce the
reprocessing technology from overseas countries
because of their reprocessing experiences at that time.

Based on the detailed design by SGN, France, the

- construction of TRP was carried out in 1971 through
1974, and was followed by the chemical test and

uranium test. The hot test was started in 1977, after
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the vigorous negotiations between the governments of
U.S.A and Japan. The pre-commissioning test for
governmental inspection was carried out in 1980
according to the new law, and in the beginning of 1981,
the regular operation of TRP was started.

(Slide #3: WES5 S5 7 )

Although, during the plant operation up to now,
TRP has been faced quite serious situations, mainly due
to corrosion of major equipment, Acid Recovery
Evaporator, Dissolvers, and so on, we have overcome
those problems one by one and continued plant
operation.  Anyway, we recognize that it is the fate of
TRP, because, as you know, TRP is the first reprocessing
plant in Japan, which should have some sort of
characteristics of the pilot plant. Therefore, we have
been trying to accumulate the technical know-hows
through a Iot of modifications and improvements, as
well as plant operation, in terms of reliability or
operability, and carrying out many R&Ds as a pilot
plant, such as on the corrosion resistant materials,
remote techniques, decreasing radioactive discharge
into the sea, iodine removal, Kr recovery, waste
solidifications, safeguards techniques, safety standards,
etc., etc..

(Slide#4: TRPEH )

This photograph shows recesnt Tokai Reprocessing
Plant. | |
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In - Japan, the construction plan of JNFS
reprocessing plant is 'going on now, which is a really
commercial scale one, and aiming at the start-up in
1998. The cooperation agreement was signed between
PNC and JNFES in 1982, and PNC has given positive aid
through various cooperations, such as consultation of
design and licensing including offer of TRP data,
dispatching more than 50 engineers, joint R&D
activities, and so om,

On the other hand, the FBR fuel reprocessing will
be essential in near future in order to establish the
plutonium utilization structure. Currently, PNC is
recognized as the main body for the development of
FBR fuel reprocessing technology, and this project is
now one of the most important job in PNC. The process
data and operational- experience accumulated in TRP
have been reflected to this project and consolidated the
foundation. -

As a summary, TRP has a key position for the
development of LWR fuel reprocessing including waste
treatment, realization of commercial reprocessing in
Japan, and the development of FBR fuel reprocessing.

Okay, let me back to recent operation of TRP.

The operation of TRP has become rather steady
and stable since the middle of 1980's, after many
modifications and improvements. However, the
requirement of increasing the reprocessing amount in
TRP became stronger than before, because of demand
for more plutonium for ATR, Advanced Thermal
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Reactor, and FBR fuel cycle development.

(Shde #5: #MEHEE—F )

The design capacity of TRP is 0.7 tons per day, and
the operational license permits to process up to 210
tons per year assuming 300 days operation annually.
For improving reprocessing amount, one is to increase
the annual operation days, and another is to improve
the plant efficiency, what you call, availability.

This viewgraph shows annual operation days.  The
top bar-graph is of the middle of 1980's. It is quite
difficult to reach the design value of 300 days-
operation per year, because of the periodic inspection of
the plant carried -out by government annually,
conducting twice Physical Inventory Taking, -and
periodic maintenance works. Actually, operation days
was about 170 days per year at that time. As shown in
bottom bar-graph, it has been increased to about 200
days since 1987 by shortening the time periods for
maintenance and periodic inspection.

(Slide #6: HEELA LT T A)

This histogram shows the distribution of
campaign-basis plant efficiency so far. The averaged
efficiency was about 58 %, which corresponded to about
70 tons per year.

(Slide#7: AFEE 71 &)

~13~
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This viewgraph shows major process which
interrupted the continuous operatien of whole process.
In TRP, almost all causes decreasing the plant efficiency
have come from such process as shearing, clarification,
and dissolution, or, in other words, the head-end
process.

( Slide #8 : Efikl%% )

Considering those situation in TRP, the scheduled
shut-down period, with about one year, was set to
improve the plant efficiency and reliability from long-

term, as well as short-term viewpoint. © The major
maintenance works in- this shut-down period are
showed in this viewgraph. From the long-term

viewpoint, three major equipments which process
nitric acid solution with high temperature, such as Acid
Recovery -Evaporator, were replaced or modified in
order to improve those reliability, in other words, long-
term plant efficiency. Also, the modification of the
internal parts of Shearing Machine and installation of
Second Pulsed Filter were carried out to improve the
operability, or short-term efficiency. |

Now, let me look back quickly on these
maintenance works.

(Slide 9: BEEIGESRE )

First of all, the Acid Recovery Evaporator. This
viewgraph illustrates the evaporator with about '8
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meter high and weight of about 9 tons. We had
experienced pin-hole failures twice due to corrosion at
6,000 and 13,000 hours operation, which caused about
one year interruptions of the plant operation.  For the
preventive maintenance, this evaporator was replaced
with a new one made of titunium-tantalum alloy, at
about 13,000 hours operation.

(Slide #10: T VFERE )

Also for the Plutonium Solution Evaporator, the
 tower portion was replaced. Although the evaporator
itself is made of titunium, the tower was made of
stainless steel - and corrosion problems  had appeared.
The tower was replaced " with titunium-tantalum alloy
and the flange connection was modified to welding to
improve the confinement.

(Slide #11: BRENCESEE )

Generally, the most critical part for corrosion of
evaporators is the heat exchanging pipes. The Acid
Recovery Distillator, showed in this viewgarph left, had
faced pin-hole failures on the heating pipes several

years ago. Since then, a worker had entered into the
bottom of the distillator twice a year to check the
-heating pipes and repaired them, if needed. The

configuration of the distillator was modified as right side
*of the viewgraph, for easier maintenance of the - heating
tubes, by taking out them as a tube bundle.

( Slide #12 : Zyiri% )
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Next, as for the Shearing Machine, operational
difficulties had occurred frequently after a few
hundreds tons of spent fuel processing.  This machine
consists of quite complicated internal parts as shown in
this viewgraph, and such operational difficulties were
mainly cased by the wear and tear of moving internal
parts, deposition of fuel powder, and sticking of fuel rods
or tips. During the shut-down period, almost all

~ internal parts, marked red in this viewgraph, were
renewed remotely, with improvement as much as
possible.

(Slide #13: VAT ANF )

The dissolver solution is clarified by the Pulsed
Filter to remove insoluble fines by filtration.  The filter
element has to be washed periodically, and sooner or
later, depending omn the fuel burn-up, to be replaced.
This maintenance work had affected not a little to the
plant efficiency.  Therefore the second pulsed filter was
additionally - installed in a high active cell with newly
developed switching valves.

(Slide # 14 : 90-1 & )

After these improvements, the plant efficiency
was expected to increase from current 58 % to 64 %,
and annual reprocessing amount from about 70 tons to
90 tons. Last year, two reprocessing campaign were
planed in TRP as before. First one "was 90-1st
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Campaign with scheduled amount of 65 tons based on
64 % efficiency. As shown in this viewgraph, 65.2 tons
of spent fuel was successfully processed.

( Slide #15: 90-2 £ )

Also, in second one, 90-2nd Campaign, 33.9 tons
of spent fuel was processed, which exceeded the
scheduled amount of 30 tons. As a result, 99 tons of
fuel was processed last year, and the first step was
maintained for the 90 tons/year-basis operation.

( Slide #16: HFEoBE )

During the second campaign last year, the total
amount of reprocessing in TRP exceeded 500 tons. As
shown in this table, this amount is next to French-
achievement in the world on oxide spent fuel
reprocessing.

Now, about a future plan on TRP operation.

(Slide#17: dAULwEHR )

The development of Fast Breeder Reactor is placed
in the national project aiming at the future full-scale
utilization of plutonium in terms of energy security in
Japan and effective use of resources worldwide. In this
context, PNC is now constructing the prototype FBR
"Monju” as shown in this photograph. The construction
of "Monju" is almost completed and the total functional
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test will be started soon. Reaching criticality is
scheduled in October next year, and initial loading fuels
are fabricated in PNC-Tokai Works.

TRP is supplying the plutonium for "Monju”" fuel, in
addition . to for existing experimental FBR "Joyo",
prototype ATR "Fugen", and plutonium for thermal
reactors, currently, and is expected to do so in future.

Therefore, TRP should continue reprocessing as
much as possible for future several years. However,
after that, TRP is planned to move to more R&D-
oriented operation.

The Atomic Energy Commission in Japan prepares
Long-term Program for Development and Utilization of
Nuclear Energy, every five years. In the current
-version, TRP is recommended to shift the main point of
the activities toward the R&D field, after the
commissioning of JNFS reprocessing plant.

(Slide#18: R&D—& )

The major R&Ds in TRP so far were primarily
relating to maintain the steady plant operation. Based
on the recent operational results, the purpose of R&D
activity shall be move to more advanced and
sophisticated areas compared before. = The major items
of interest are summarized in this viewgraph.

| The first one is the advanced -techniques for
reprocessing of higher burn-up fuels. The burn-up
specification of TRP is daily average of 28,000 MWD/ton
and maximum 35,000 MWD/ton of fuel assembly-basis.
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Recently, the project to increase the LWR fuel burn-up
1s going on in Japan above 50,000 MWD/ton, and also
the demonstration program for plutonium recycling as
MOx fuel in LWR core is proceeding smoothly.  The
study is already started to reprocess these special fuels
in TRP by current purex process.

The second one is the remote handling techniques.
More advanced techniques are pursued through
individual developments such as Dissolver-Repairing-
Machine, In-service Inspection- Equlpment Dissolver-
Dismantling-Technique, and so on.

Strengthening the Engineering Data-base using a
computer system and computer-aided Operation-
Support-System such . as the Process-Simulator,
Instruction System have been continued to develop,
however, these development should be done more
extensively in future as the comprehensive compilation
of a lot of experience and knowledge, and as the
foundation of various R&D activities in future.

(Slide #19: HE M )

As I mentioned before, there still remains many

- problems in the head-end process, which means

further developments on reprocessing will be mainly

concerned to head-end. = We are planning to have a

new Head-end Process to be connected to existing

Extraction Cycle, as shown in this viewgraph, for future
extensive R&Ds.

( Slide #20 : RETF#{A )
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In addition, one of the. important role of TRP in
near future is to support the RETF, Recycling
Equipment Test Facility, which will be wused for
development of FBR fuel reprocessing technology.  This
facility will be constructed adjacent to TRP, and the
active products and waste produced from this facility
will be treated in TRP, connecting the both facilities with

piping.

(Slide #21 : EHigt®E )

Okay, my last viewgaraph shows the long-term
schedule of TRP operation.

The TRP will continue about 90 ton/year-basis
operation for future several years in order to supply
the reprocessing for domestic utilities and to supply
plutonium ~ for development FBR, ATR, and so on.
Scheduled shut-down periods, similar to previous one,
but maybe shorter, will be considered every 4 to 5
years. _
The RETF will start hot operatin in 1997 for the
development of FBR fuel reprocessing.

The additional Head-end Facility to TRP is planned
to start around 2000. . :

The JINFS commercial reprocessing plant is
scheduled to start in the end of this century.

Therefore, the turning point of TRP will be around
2000, as a new century, and after that, more R&D
activities will be extended in TRP, in closer connection
with FBR fuel reprocessing, in order to contribute for
establishing the plutonium utilization structure in
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Japan.

Thank you for your attention.



PNC SN8440 91-022

Slide#1: %4 bV

~The Operational Experience
at Tokai Reprocessing Plant

0. YAMAMURA

Tokai Reprocessing Plant
Tokai Works

Power Reactor and Nuclear Fuel Development Corp.
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Slide#2: TRPHEE

Chronology of Tokai Reprocessing Plant

1956 Sep. AEC Decision on Reprocessing in Japan
1963 Oct. Gontract with NCP, UK for Preliminary Design
1965 Dec. Contract with SGN, France for Detailed Design
1968 Aug. Start Licensing .

1971 Jun. Start Construction |

1974 Oct. Co.mpl.ete Construction and Blank Test’

1974 Nov. Start Chemical Test

1975 Sep. Start Uranium Test

1977 Mar. Complete Uranium Test

1977 Jun. Japan-USA Joint Determination

1977 Jul. Receive Spent Fuel

1977 Sep. Start Hot Test

1980 Apr. Start Pre-Commissioning Test

1981 Jan. Start Regular Operation

1990 Nov. Reprocessed Amount of 500 ton over
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Qlide #7: AFERE 7O A
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Major Maintenance Work during Scheduled Shut-down Period

Item

Purpose

Long-Ternm

Viewpoint

Replacement of s
Acid Recovery Evaporator

-Improve Reliability by use of Ti-5Ta

Replacement of Tower}of |

—-Improve Reliability by use of Ti-5Ta

Pu Solution Evaporator -

Modification of |
Acid Recovery D1st111at0r

—-Improve Reliability ~Maintenability

Short-Term

Viewpoint

Modification of Internal E

| ~Improve Operability,Maintenability

Parts of Shearing System

Addition of 2nd
Pulsed Filter

”P°;f~impr§ve Process Availability
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Slide 9: BREDNZEZE

Column
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= l:> 1st - Generation

Pin-holes at Welding Lines
/ between Tubes and Tube Sheet

/ | Aug. 1978
@ 6,000 hr

i}

‘~-";\Heat—_exchange Pipe

& ! L__D 2nd:. Generation

Pin-holes at Tubes

Féb.1983
@ 13,000 hr

BOllGr d> 3rd Generation

Preventive Replacement
Jun. 1988
@ 13,000 hr
4th Generation

Made of Ti~5Ta

Acid Recovery Evaporator
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Modification of Acid Recovery Distillator
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Nitric Acid out ™= %4, l )

Steam Out — -
Heating Pipe  Nitric Acid out

[ BEFORE Modification] [AFTER Modification]
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ERp " Reprocessed Amount i'n”_f' 90-2 Camp.
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Slide #16: 5D WK

Reprocessed Amount of LWR Fuel in The World

<Oct. 1990>

Country ~ Plant “Amount (MTU)
~ |uP-2 (HAO) [LaHarguel| approx. 3, 200

France | pg [La Harguel| approx. 130
Japan |TRP [PNC Tokail | approx 50 0
USA NFS [Westvalley] approx. 2 45
Belgium | Eurochemic [Moll pprox. 100
Soman TwaK Tarorhel | apor 100
U K B-205 : HE Facility [Sellafiel | @pprox. 5 6
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R&D—E

(1) Advanced Technlque for ngh Burn up Fuel Reprocessmg

(2 )Remote Handlmg Technlque -

- Advanced F{epalre Equ1pment for Dlssolvers -

- Remote Dlsmantllng Technlque for Dlssolvers s
(3 )Strengthenmg Englneenng Data base e
(4 )Operat|on Support System -

(5) Development Head-end Facility
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Conceptual Plan of Head End Projec
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Long-term Schedule of TRP

. 1989 12000
Fiscal year 39190|91/92|93|94|95|96|97(98/99|00|01|02(03
X %
TRP ' '
(ton/y) |50 [90 | 90 | 70 | 60 |90 [ 90 |90 |40 | 60 [50 | 30
RETF Design Licensing | £t
HE Design and Study Design Lilensi .
J N FS Licensing

x : Scheduled Shut-down
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