PNC TN810C 92-004

Safety Operation of Tokai Reprocessing Plant

_ Record of Oral Presentation at International Forum on Nuclear Safety -

Jan, 1992

TOKAI WORKS
POWER REACTOR AND NUCLEAR FUEL DEVELOPMENT CORPORATION



BEXIZZDOBRBROARICOWTIE, FREBHBEDETEY,
T319-11 KPR ABFIARH AT KT HR4-33
BohF - IR ED RSP
FMPAREHEERS - B ERE
Inquiries about copyright and reproduction should be addressed to :
Technology Management section Tokai Works Power Reactor and Nuclear
Fuel Development Corporation 4-33, Muramatsu, Tokai-mura, Naka-gun,

“~Ibaraki-ken 319-11, Japan™

1P - BEEBEREZXN (Power Reactor and Nuclear Fuel Development

Corporation)1992




PNC TN8100 92-004
Jan, 1992

Safety Operation of Tokai Reprocessing Plant

- Record of QOral Presentation at International Forum on Nuclear Safety -

O0.YAMAMURA T.YAMANOUCHI K.TAKAHASHI
T.SUGIYAMA Y.KUNO T.NAKAI
K.KOBAYASHI

Abstract

The 3rd International Forum on Nuclear Safety was held on January 21,
1992 in Tokyo.

During the forum, Mr. Osamu YAMAMURA, Director of Tokai
Reprocessing Plant, presented a speech titled "Safety Operation of Tokai
Reprocessing Plant” in Speech Session, and explanation about "Recent Major
Incidents at TRP" in Panel Discussion.

This report summarizes the presented paper(written in English and
Japanese), draft of oral presentation, and OHP sheets for the forum.
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A PAPER PRESENTED AT INTERNATIONAL FORUM ON NUCLEAR SAFETY

TOKYO, 21 JANUARY 1992

SAFETY OPERATION OF TOKAI REPROCESSING PLANT

Osamu YAMAMURA

Tokai Reprocessing Plant, Tokai Works

Power Reactor and Nuclear Fuel Development Corporation

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

Tel: 0292-82-1111, Telefax: 0292-82-2321

ABSTRACT

Since the start of hot operation in 1977 at Tokai Reprocessing Plant (TRFP), the total amount of reprocessed fuel reached
about 600 tons of irradiated fuels. Almost 15 years of operational experiences demonsirated the safety , feasibility and
industrial validity of oxide fuel reprocessing technology in Japan.

This paper describes the following three areas, the present operational status, plant modification procedure and trouble
experiences at TRP, from the point of view of safety. The role of Plant Security Regulation, Safety Superintendent,
Regulatory Periodical Inspection are presented in the first part, which also shows the value of radiation exposure of
personnel and amount of activity discharge from the plant. The installation of new effluent discharge pipe ling is presented

as an example of plant modification in the second part. The incidents occurred recently are briefly analyzed at last .

1. Present Status of TRP
1.1 Operational History and Achievement
1.1.1 History of TRP

The reprocessing project of the PNC was started in
September 1956 when the Atomic Energy
Commission{AEC) of Japan decided that
reprocessing of spent fuel and treatment of
radioactive waste should mainly be done by the
Atomic Fuel Corporation{AFC), the predecessor of
PNC. In 1959, 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
started by the Société Générale pour les Technigues
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Nouvelles(SGN) of France. Since.1968, in parallel

with the ongoing detailed design, the governmental
licensing procedure had been followed and
permission for plant construction was granted by the
Japanese Government in 1870.

Plant construction was started in 1971 as a joint
venture of SGN-JGC of Japan. The Plant was
completed in 1874 and hot testing started in
September 1977 after completing the U testing
utilizing unirradiated uranium. The operational license
was given after passing the Governmental
inspections by the end of 1980. Up to the end of
1991 the total amount of reprocessed fuel from LWRs
and the ATR Fugen{Advanced Thermal Reactor
using heavy water as the moderator) was almost 600
tons.

1.1.2 Amount of Reprocessed Fuel, Major
Maintenance Activities and Scheduled Shut-down of
Plant Operation

1.1.2.1 Amount of Reprocessed Fuel

The total reprocessed fuels from the start of hot

. operation on 22nd of September 1977 to the end of

1991 is 576.9 tons of oxide spent fuel. The number
of spent fuel assembly and amount of spent fuel is as
follows, BWR:2027 assemblies of 359.9 tons, PWR:
578 assemblies of 211.7 tons, and ATR Fugen Mixed
Oxide Fuel:34 assemblies of 5.2tons, which gave us
valuable experiences for MOX fuel reprocessing.

The amount of plutonium nitrate recovered as a final
product was about 3.9 tons, and most of Pu has
already been sent to Pu conversion plant for use at
the ATR Fugen, the experimental FBR Joyo, and
proto-type FBR Monju.{see Figure 1.)
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Figure 1. Reprocessed Amount at TRP

1.1.2.2 Major Maintenance Activities

{1} Remote Repair of Dissolver R10 and R11

In April 1982, a small amount of radioactivity 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 barrel of dissolver , operation was
resumed using R10 dissolver untit February 1983
when dissolver R10 had same kind of defects. The
remote repair technology had been developed, and
from September to Novemnber 1883 the in-situ repair
of two dissolvers was carried out successfully first time
in the world.

{2) Installation of New Dissolver R12

Leakages in the two dissolvers occurred rather
unexpectedly and subsequently the third dissolver
was installed in a spare dissclver cell.
A new dissolver R12 was fabricated with improved
material and welded lines were eliminated from the
inside steam jacket as for the design. A fabrication of
dissolver was finished in April 1984, and was installed

by the end of November 1884.

{3)Repair of Acid Recovery Evaporator

During the final stage of hot testing in August of
1978, a minor leak was detected which was caused by
pin holes of welded part of heating tube in the acid
recovery evaporator, and an exchange of whole part
of evaporator was done after decontamination and
dismantling of leaked evaporator by the end of
December 1979. 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 months
which was shorter compared with former one.

1.1.2.3 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 ATR and FBR fuel cycle
development.

The design capacity of TRP is 0.7 tons per day, and
operational license permits the TRP to reprocess up
to 210 tons per year. However it was difficult to reach
this maximum, because of yearly regulatory
inspection, the physical inventory takings(PIT) of
nuciear 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 production 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 shoriening
of maintenance and regulatory inspection period, and
for the plant efficiency factor, 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 to
prevent the sudden stop of plant operation, which will
be caused by failure of major equipment due to
corrosion. Therefore the scheduled shut-down of
plant operation was set to repiace the acid recovery
evaporator, and to make modification of fuel assembly
shearing process, clarification process etc..

{(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
_oceurred .in. 13,000 hours use. The material of
evaporator was 25%-chromium and 20%-nickel ailoy
of stainiess steel, and the conservative 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 evaporator, and it became
evident that the 95% 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 scheduled 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
connect the washing column to boiler part 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 appeared in year
1982 after 10,000 hours of operation and in-situ
repair was done. In year 1984 the replacement of
whole evaporator was done after 12,000 hours of
operation.

The decision was made to replace this evaporator
because of 8,000 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 ang Ti-5%Ta alloy. The replacement was
done in the ¢ell within three months.

(3)Modification of Boiler part of Acid Recovery
Distillator

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

The new distiliator was installed to 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 distillator for easy maintenance.

(4)Modification of Fuel Assembly Shearing Machine

Many modification works for internal parts of shearing
machine were done to improve the operability and
maintenance ability.

{5)The Addition of Second Pulsed Filter

The clarification method of the TRP was to use
pulsed filter. The filtration of dissolver solution clogs
the sintered stainless filtter gradually and finally it will
necessitate the replacement of filter 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 filters
was developed to install inside cell for easy
maintenance and high fidelity. The modification
works inside cell was done after tedious
decontamination of equipments and piping, and
working time was limited because of still rather high
radiation dose. The time of total installation work was
more than one year after delay of four months for final
modifications.

1.1.2.4 Evaluation of Major Modifications on Plant
Performance

The scheduied shut-down of plant operation for
modification work 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 accumulated 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
TRP operational staffs exposure rate.

The original intention of improving the plant was to
increase the yearly processing amount from 70 tons
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to 90 tons. The start of operation from the major
modification works was in the end of September 1989
and after one year in September 19390 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.

1.1.3 Piant Security Regulation, Manuals for Safety
Operation and Committee for plant safety
1.1.3.1 Piant Security Regulation

To operate a reprocessing plant in Japan, operator
is required by the Regulatory Law {Law for Control of
Nuclear Source Materials, Nuclear Fuels and
Reactors) to stipulate a Plant Security Regulation
{PSR), and to get approval on PSR from the Prime
Minister. The content of PSR is specified in the
Regulatory Ordinance for Control of Spent Fuel
Reprocessing Operations as follows;

(1)}Organization and work-scope of employee and
supervisors

(2)Safety education and training for employee
{3)Handling of special devices and equipments
required special control for safety .
{4)Safety evaluation for operation

(5)Setting of control areas, security areas and
surveillance areas around plant, and control of
intervention

(6)Monitoring of effluent discharge of airborne and to
marine

(7)Radiation control of dose equibalent, radioactivity
concentration and surface contamination
(8}Management of radiation detectors and methods
of measurement .
(9)Surveiliance and inspection methods for routine
operation

{10)Periodical inspections

(11)Handling of nuclear materials for transportation,
reception, shipping and storage

{(12)Disposal of radioactive waste

{(13)Environmental surveillance near the site including
the sea discharge point

{14)Procedure for emergency situation

{15)Keeping of records related to security

{16)QOthers related to security of plant

1.1.3.2 Manuals for Safety Operation

PSR specified many important requirements,
specifications and operational limits of value, however
more detailed standards and manuals are necessary
for the operation. Operational Safety Standards,
Radiation Control Standard and Criticality Prevention
Standards are established to keep the operation
sately.

1.1.3.3 Committee for Plant Safety

To comply with the PSR, the Safety Evaluation
Committee of TRP is founded to
examine,(i)Modification of above mentioned
Standards, (ii)lmportant matters related to operation,
{iiljimportant matters related maintenance,
(iV)investigation and prevention method related to
unusual situation and emergency situation,
(v)Licensing application for modification of TRP.
Members of this committee are selected within
employee of Tokai Works.

1.1.4 Safety Superintendent

State Minister for Science and Technology Agency
(STA) will give a license to applicant who succeeded
in the examination for Safety Superintendent for
Handling Nuclear Material. Regulatory Law requires
operator of reprocessing piant to inform the Prime
Minister of the name of Safety Superintendent
chosen within employee who hold this license. The
responsibility of safety Superintendent is to
supervise the security connected with the handling
of nuclear material. The more detailed duties of
Safety Superintendent is defined in PSR.

1.1.5 Regulatory Periodical Inspection

The Regulatory Law stipulates thata Regulatory
Periodical Inspection (RPI) should be conducted
within 12 months after getting the permission from
the Prime Minister for previous RPL. The actual RP! is
conducted by STA officials. The inspection goals are
stated in the Regulatory Ordinance for Control of
Spent Fuel Reprocessing Operations as follows;
{1)Atarms, emergency generators, safety protection
systems or related equipment react in accordance
with working conditions defined in application
documents which was submitted for licensing of
Installation of TRP.
(2) Capacities of radioactive waste treatment facilities
are above the values defined in application
documents.
(3)Performances of radiation control facilities are
satisfactory compared with application documents.
(4)Radiation doses and air contamination level are
below the values shown in application documents.
(5)Protection system for criticality control and
confinement capability for radioactivity are
satisfactory compared with application documents.
(6)Activity level of product is below the values
defined in application documents.
(7)Recovery rate of product is above the values
defined in application documents.

In TRP, the operators themselves conduct
periodical{yearly or monthly) inspections for devices,
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equipments and installations in accordance with the
PSR and Operational Safety Standards.

The items and numbers of inspections are different
mainly dependent on the impartance of objects for
operators' self-governing inspections and regulatory
inspections.

1.1.6 Others
Safety Exercises

Emergency exercises are routinely performed to
prepare the proper actions of employee in case of
incident and accident. The exercises are periodically
conducted;
- Emergency situation exercise (Tokai Works
emergency exercise)
- Abnormal situation exercise {evacuation exercise of
criticality incident, loss of utility exercise)
- Unusual event exercise (Fire exercise, exercise for
contamination of employee)
- Fire extinguish exercise, first aid exercise

In TRP, since the August 1986, the group activity,

which is called reprocessing small group activity (in

Japanese, Saishori Shou-shudan Katudou,SSK)
related to the operation of plant has been started and
it is very dynamic. The numbers of group are 82
circles and total participants are 555 employee by the
end of March 1991.

In every six month, SSK convention is held to
. present the activities of circles representing eight
Sections in TRP. Each circle is selected from the
Section SSK meeting occurred previously. The
awards are presented to winners for their
achievements. The category of theme is widely
distributed from, quality control, safety, efficiency ,
cost reduction, standardization, etc.. SSK is one of
key activity to promote safety culture in TRP.

1.2 Radiation Exposure Control of Plant Personnel
Radiation control at TRP is based on the authorized
regulation in Japan and the ALARA principle.
Occupational exposure is limited in the regulations,
i.e. effective dose equivalent limit of 50 mSv in a year.
The control area is divided into three types of area,
which are called green area, amber area and red area
respectively. Red area is the celi type rooms
containing instruments or vessel with high level of
radiation , where personnel is usually prohibited
entering into except for repairing or replacing the
equipments. To minimize exposure and avoid
excessive exposure of an individual in the plant,
investigation levels for exposure are set over three
months, e.g. 3 mSv for effective dose equivalent.
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Figure 2. Radiation Exposure atTRP

Measurements of radiation fields are conducted for
the purpose of avoiding excessive exposure of
personnel and confirming that working environment is
satisfactory for operations. Exposure rates and
concentrations of airborne radioactive materials are
measured continuously by the automated monitoring
system. signals of detectors are centralized into the
health physics panels in the safety control room.
Annual collective dose equivalent was around 1
man-Sv during normal TRP operation.(see Figure 2.)

1.3 Activity Discharge from the Plant

In the normal operation of TRP, low level radioactive
effiuent are discharged to the atmosphere and the
ocean under rigid control. Radiation exposure to the
public around the plant have been estimated for the
potential pathways with the site specific parameters
such as food consumption, concentration factors of
marine organisms and meteorological condition.

External exposure due to gamma ray from ®Kr and
internal exposure via inhalation and oral intake of
radionuclides are evaluated for the airborne effluent.
External exposures to contaminated fishing net and
fishing boat are considered as pathways for
fishermen. External exposure to contaminated beach
and internal exposure via oral intake of marine
products are evaluated for the liquid effluent.

Estimated annual effective dose equivalents are only
less than 0.1 percent of the annual effective dose
equivalent limit for the public recommended by the
international Commission on Radiological Protection
(ICRP) since the operation of the TRP was started in
1877.

The sea discharge amount of B was reduced by
additional installations of liquid treatment evaporators,
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and atmospheric 129] discharge is adequately
controlied by instaliations of silver impregnated filters
for lodine trap.(see Figure 3.)

k] U (tons
U tone ( ) GBq
— 129l-2ir{GBq)
90 v 10
80 7 [ —o— Beta-sea(GBq)
703 5 N 1
603 a . 3
503 / 5 jﬁ—
40.3 NN RS
303 | \ Pasll g
3 y Y 1
20.] 1 \/ N s REO-01
3 )
] »
103 ﬁ i ;\. 1IN
3 ¥
03N § RN }-0.001
89

77 '79 81 83 '8s 87
Fiscal Years

Figure 3. Activity Discharge

The results of environmental monitoring including
the values of effluent discharge are submitted to
"Central Evaluation Advisory Committee for
Environmental Radiation Monitoring”, which is the
advisory group of Nuclear Safety Commission (NSC),
for assessment of monitoring result. The assessment
results are reported to NSC and are published by
NSC's periodical.

Recently, monitoring of 14C atmospheric discharge
was included in monitoring program of TAP, because
of it's not negligible effects compared with other
nuclides, after the licensing procedure of instaliation
of new marine discharge pipe line and evaluation of
WG discharge.

2. Plant Modification Procedure
2.1 Licensing Procedure

Operator of reprocessing plant is permitted to
operate plant only after pass the inspection and
getting the approval of Prime Minister. To modify the
licensed facilities, same licensing procedure is
applied according to the Regulatory Law.

2.2 Installation of New Effluent Discharge Pipe Line
The new effluent discharge pile fine was installed
last year. The discharge point from the old pipe line
will be reclaimed by Tokyo Electric Power Company
and Electric Power Development Company to
construct coal fire power plants, therefore, the
installation of new pipe line became necessary.

The pre-hearing for the application for modification
of Initial Application Document was started in July
1989 between STA officials and PNC staffs, and an
application was submitted by the end of 1888.
During licensing the auxiliary application for minor
change was added in August 1990, and finally the
application was permitted by the end of 1990. in
paraliel with this licensing, a pre-hearing for the
application for the Design and Procedure for
Construction of new pipe line was started December
1990, the formal application was proposed January
1991 and approved by the end of January.

The construction work was onset beginning of
February and was completed by the end of October
1991. The application for regulatory inspection was
submitied February, and three time inspections was
conducted before getting licensing by the end of
October 1991.

3. Incident
3.1Criteria for Reporting of Incident

The Regulatory Ordinance for Control of Spent

_ Fuel Reprocessing Operations specifies the incident

reporting criteria for facility operator, and request
them to inform soon fo the Minister of STA of
incident's situation, and within ten days to submit
report indicating the circumstance, cause and
preventive measure etc.,

Criteria for reporting of incident indicated in the
Ordinance is as foliows;
{1)Theft or disappearance of nuclear material.
(2) Maliunction of reprocessing facility (except minor
one which affect the operation of facility
insignificantly).
(3)Abnormal leakage of spent nuclear fuels etc..
(4)Radiation of facility operator exceeds or possibility
of exceeding the effective dose limit specified in
other Ordinance.
(5)YOccurrence of injury or possibility of injury (except
the normal and not retated radiation and minor injury) .

3.2 Anzlyzed Incident

lodine Rel C i by Solution Leal in Val
Gallery -

{1)Date: Oct. 4th, 1989

(2)Summary: Solution containing the122| was leaked
from the union of valve, and 129 was discharge from
the stack.

(3)Effect: Annual discharge limit of 1291 s
1.66GBq((45mCi), and released amount in this
incident was only 0.08GBg{2mCi). The estimated
dose value from the discharge was 0.012-10-55v.
(4)Preventive method:

(Leakage detection device was installed in this cell,
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(iyManual for checking of valve was modified,
(iilManual for checking of equipments in case of
increasing of 1291discharge was revised.

(5)Lesson: To prepare reasonable manual to cope
with the increase of 129] discharge even with small
amount.

(1)Date: Feb.13th,1991

(2)Summary: There was a short-circuit accident
resulted in death of a contracted worker who was
engaged in modification work at the second power
switching station. The power supply was
discontinued during 1.5~2.5 hours at Denitration
Facility, High Active Liquid Waste(HALW) Storage
Facility, Second Bituminized Waste Storage Facility
and Second High Active Solid Waste Storage Facility.
(3)Effect: There was no abnormality in the process
and installations after resupply of power. There was
no discharge of radioactive material, and no increase
of the temperature of HALW solution was observed.
(4)Preventive method:

(iYTo prevent an electrical incident, high voltage
_luminiferous indicators were installed inside switching
box and panels were attached outside, and
improvement of the procedures related to electrical
woik was done,

(ilTo improve the reliability of electrical supply,
breakers of base line connectors were duplicated,
and coordinations of protection were modified.
(5)L.esson: The power supply system would be
conceived to coordinate for protection sequence with
detailed cares for selecting breakers efc..

St { Dissolver O on G |

Pressure Surge

(1)Date: Mar. 8th, 1991

(2)Summary: During the dissolution of PWR fuels,
the internal atmospheric pressure of dissolver was
exceeded above 0.2kg/cm?2 caused by augmentation
of dissolution reaction. Supply of HNO3 and steam

was interrupted, and cooling of dissolver was started.
Additionally, water was poured into dissolver to
control the dissolution.

(3)Effect:No effect for employee and environment.
(4)Preventive method: Operational manual was
revised to mitigate the pressure surge such as
decreasing of HNO3 suppiy flowrate.

(5)Lesson: To analyzed carefully the precedent same
kind of events with regards to safety.

(1)Date:Aug.27th, 1991
(2)Summary: In summer inter-campaign, the periodical
inspection by operator discovered the defect of

effluent sea discharge pipe line. The investigation
using the remote operated miniature TV device
inserted in pipe line uncovered the small hole
20mme near seaside. The operation was
recommenced by the beginning of November using
newly installed sea pipe line.

(3)Effect:The estimated effective dose was
0.0055mSv for public, postulating that the effluent
was discharged fully at seaside and leakage was
initiated just after the last periodical inspection one
year ago.

(4)Preventive method: The cause of defect was
supposed that waves,during the storm, made the
damage to the uncovered pipe which was usually
buried under sand . For the new pipe line, there will
be no problem because new one was buried more
deeper and protective coating of pipe was improved.

{5)Lesson: The aging of devices, equipments and
installation is inevitable, therefore, the surveillance of
aging, preparing of alternative equipment or
operational redundancy will be required.

4, 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,
specially to decrease the amounts of effluent
discharge from the plant. The environmental impact
has been minimized from the start of operation.

In 15 years of TRP operation, there is no major
accident which affect the plant safety and plant
personnel. Even minor incidents were well cautioned
and analyzed to improved plant safety.

The initial aim of demonstration of safety of oxide fuel
reprocessing was fully achieved, and recovered
plutonium has been thoroughly used for PNC's
reactors, "Joyo","Fugen” and "Monju®. The fuiure
plan for the TRP is to toward the more R&D oriented
areas.
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Safety Operation of Tokai Reprocessing Plant

Osamu YAMAMURA
TRP/PNC

(OHP - Theme)

Thank you Mr. Chairman.

In my presentation today, I would be focussing on the recent status of the Tokai Reprocessing
Plant from the point of view of safety operation.

I would like to briefly talk about the history of the Tokai Reprocessing Plant, first.
And next, major maintenance activities including scheduled shut-down.

(Then) I would introduce the safety system for safe operation of reprocessing plant, followed by
radiation exposure control and activity discharge control as examples for the plant safety control.

Finally, I explain the plant modification procedure showing a recent example of effluent discharge
pipe line.

(OHP - History of TRP)

The reprocessing project of the PNC started in September 1956 when the Atomic Energy
Commission(AEC) of Japan decided that reprocessing of spent fuel and treatment of radioactive
waste should mainly be done by the Atomic Fuel Corporation(AFC), which is the name of the
predecessor of PNC.

In 1963, the AFC entered into a contract with the Nuclear Chemical Plant(NCP) of UK for a
preliminary design of the plant, and in1966 a detailed design was started by the SGN of France.

Since 1968, the governmental licensing procedure had commenced and a permission for the
construction of the plant was granted by Japanese Government in 1970.

Plant construction started in 1971 and that was finished in 1974, followed by uranium testing and
hot testing. The operational license was given after the Governmental inspections by the end of 1980.
Since then TRP has been in operation except for a few shut-down periods.

(OHP - Reprocessed Amount at TRP)

Well, next, I would like to show the record of the amount of processed fuel. Totally, 577 metallic
U tons of spent fuel consisting of 360 tons of BWR fuel, 212 tons of PWR fuel and 5 tons of ATR
Fugen Mixed Oxide Fuel have been processed over ten-year-operation.

The periods when the amount of processed fuel shows no remarkable increase were spent for

repair or maintenance of the plant, which should be talked next.
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(OHP - Process Flow Diagram)

Okay, now, let me talk about the major maintenance activities and scheduled shut-down for
replacement and modifications of equipments.
This viewgraph shows major processes which interrupted the continuous operation of whole

process.
At TRP, almost all the causes decreasing the.plant efficiency have come from processes such as

shearing, dissolution, clarification, and evaporation.

(OHP - Acid Recovery Evaporator)

First of all, repair of the acid recovery evaporator.During the final stage of hot testing in August of
1978, a minor leak was detected which was caused by pin holes of welded part of heating tube in the
acid recovery evaporator, and an exchange of whole part of evaporator was done after
decontamination and dismantling of leaked evaporator by the end of December 1979.

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 life time of the first evaporator and the second one are 6000 hr. and 13000 hr., respectively.

.. Because of the same material of the evaporator, 25%-chromium and 20%-nickel alloy of stainless ... .

steel, the life time of the third generation was estimated 13000 hours, which was expected around the
half of 1988.

The decision was taken to replace the third evaporator with the new one made of Ti-5%Ta alloy,
which is expected to give a good corrosion resistance behavior in this corrosive environment.

This work was started in June 1988 and was performed within scheduled 11 months period,

based on the previous experiences.

(OHP - Acid Recovery Distillator)

The acid recovery distillator made from stainless steel was corroded and.a leakage occurred on the
part of heating (pipe) coil in 1981 after 13000 hours of use. The repair was made for the leakage. The
distillator was replaced by a new one in 1984. _

Another replacement by a new distillator with separable heating tubes, made of Ti-5% Ta, from
boiler part for easy maintenance, was taken place after 13000 hours operation of the second
distillator.

(OHP - Pu Solution Evaporator)

The original plutonium evaporator was designed such that the stainless steel washing column was
connected to the titanium boiler with flange.

A pin hole appeared in the column in 1982 after 10,000 hours of the operation. In-situ repair was
then made by welding. In 1984, replacement of the whole evaporator was done after 12000 hours of
its operation.

Estimating the life time of the evaporator 9000 hours based on the operation experience with first
one, the washing column was replaced by a new improved one adopting the material of Ti- 5%Ta
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alloy, where welding was employed instead of flange. It took just 3 months.

(OHP - Shearing Machine)

Next, - shearing machine.

Operational difficulties frequently occurred after a few hundreds tons of spent fuel processing,
which were caused by wear and tear of moving internal parts, deposition of fuel powder, and sticking
of fuel rods or tips.

Many modification works for internal parts, which is the most complicated of shearing machine,

were made in order to improve the operability and maintenance ability.

(OHP - Flow Diagram of Clarification Process)

Dissolver solution is clarified by pulsed filter. The filter element has to be washed periodically and
finally it necessitates the replacement of filter cartridge, which affects the plant operation rate.The
second pulsed filter was, therefore, added in the clarification with newly developed valves.

{(OHP - Annual Opération Mode)

Well, I gave just 5 examples of major maintenance work including their modification. For the
improvement of the rate of operation, augmentation of operation days and amelioration of the plant
performance factor seem to be important.

The operational yearly days were increased by changing the form of regulatory annual inspection.
Namely, 172 operation days previously performed turned out to be 200 days.

In addition for the plant efficiency factor, it was essential to improve and modify the fuel
assembly shearing process and clarification process for dissolved fuel solution, as also shown now.

In consequence, annual amount of reprocessed fuel has been increased 90 tons per year since
1989.

In the long range, it was also obvious that the sudden stop of plant operation caused by failure of
major equipment results in the requirement of long period for repair or replacement. Therefore
shortening of maintenance by planning scheduled shut-down is also another important factor to
improve operation rate. The scheduled shut-down would consequently-contribute to the increase of
total annual operation rate.

(OHP - Safety System of Safe Operation)

Okay, next, I would like to explain the safety system of safe operation for TRP.

To operate a reprocessing plant in Japan, it is required by the Regulatory Law to stipulate a plant
security regulation, PSR, and to get approval of the Prime Minister on PSR.

PSR specified many important requirements, specifications and operational limits of value,
however more detailed standards and manuals are necessary for the operation. Operational Safety
Standards, Radiation Control Standard and Criticality Prevention Standards are established for this

© purpose.
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To comply with the PSR, the Safety Evaluation Committee of TRP is founded to discuss and
inquire the safety matters concerning the plant.

Another hand, Regulatory Law requires operator of reprocessing plant to inform the Prime
Minister of the name of Safety Superintendent chosen within employee who hold a license for Safety
Superintendent for Handling Nuclear Material.

The responsibility of safety Superintendent is to supervise the security connected with the
handling of nuclear material.

The Regulatory Law stipulates that Regulatory Periodical Inspection (RPI) should be conducted
within 12 months after getting the permission from the Prime Minister for previous RPL
The actual RPI is conducted by STA officials.

The inspections stated in the Regulatory Ordinance for Control of Spent Fuel Reprocessing
Operations are as follows;
- Safety protection systems such as alarms, emergency generators and that for criticality;

+ Capacities of radioactive waste treatment facilities;

» Performances of radiation control facilities;

- Radiation doses and air contamination level; Confinement capability for radioactivity;
~ Activity level of product; and ..

- Recovery rate of product

(OHP - Safety Exercise and Group Activity)

Regarding the security for the reprocessing safety, on the other hand, many efforts such as safety
exercise and group activity have been so far made.Emergency exercises are routinely performed to
prepare the proper actions of employee in case of incident and accident. The exercises shown here are
periodically conducted.

With respect to the group activity, we have started it called "reprocessing small group activity”
since August 1986. Each group consisting of 5-10 members deals with themes covering quality
control, safety, efficiency, cost reduction and standardization. The members voluntarily choose their
own themes and discuss the solution for them.These are key activities to promote safety culture in
TRP.

(OHP - Radiation Exposure at TRP)

Radiation control at TRP is based on the regulation authorized in Japan and the ALARA principle.
Occupational exposure is limited in the regulations, namely, effective dose equivalent limit of 50 mSv
in a year.

To minimize exposure and avoid excessive exposure of an individual in the plant, investigation
levels for exposure are set over three months, for instance, 3 mSv for effective dose equivalent.
Measurements of radiation fields are conducted for the purpose of avoiding excessive exposure of
personnel and confirming that working environment is satisfactory for operations. Exposure rates and
concentrations of airborne radioactive materials are measured continuously by the automated
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monitoring system.
Annual collective dose equivalent was around 1 manSv during normal TRP operation shown in
this figure.

(OHP - Activity Discharge)

In the normal operation of TRP, low level radioactive effluent are discharged to the atmosphere
and the ocean under rigid control. Radiation exposure to the public around the plant have been
estimated. The annual effective dose equivalents are only less than 0.1 percent of the annual effective
dose equivalent limit for the public recommended by ICRP (1 m S v /%) since the operation of
the TRP was started in 1977.

The sea discharge of beta was reduced by additional installations of liquid treatment evaporators,
and atmospheric I-129 discharge is adequately controlled by installations of silver impregnated filters
for Iodine trap.

The results of environmental monitoring including the values of effluent discharge are submitted
to "Central Evaluation Advisory Committee for Environmental Radiation Monitoring”, which is the
advisory group of Nuclear Safety Commission (NSC), for assessment of monitoring result. The

assessment results are reported to NSC and are published by NSC's periodical.

(OHP - Installation of New Effluent Discharge Pipe Line)

Okay, finally I would like to show you a little bit about the licensing procedure for plant
modification using recent example of the new effluent discharge pipe line.

Operator of reprocessing plant is permitted to operate plant only after passing the inspection and
getting the approval of Prime Minister. To modify the licensed facilities, same licensing procedure is
applied according to the Regulatory Law.

The new effluent discharge pile line was installed last year.

The discharge point from the old pipe line will be reclaimed by Tokyo Electrolytic Power
Company and Power Development Company to construct coal fire power plants, therefore, the
installation of new pipe line became necessary.

Required procedure for the permission of the operation is as shown here.Namely, pre-hearing for
the safety on the modification, licensing, construction, regulatory inspection and operation.

The time to be necessary was also shown here.

The recent incidents, given in the proceedings, would be discussed at a later session. So it should
be excluded in this presentation.

(OHP - Photograph)

Okay, to conclude,-- I would like to emphasize that the form and the system for safe and stable
operation of reprocessing plant has been established throughout our 15-year-experience at TRP. And
also the initial aim of demonstration of safety of oxide fuel reprocessing is fully achieved.
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Safety Operation of Tokai Reprocessing Plant

Osamu YAMAMURA
TRP/PNC

(OHP - Theme)
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(OHP - History of TRP)
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(OHP - Reprocessed Amount at TRP)
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(OHP - Process Flow Diagram)
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{OHP - Acid Recovery Evaporator)
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(OHP - Acid Recovery Distillator)
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(OHP - Pu Solution Evaporator)
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(OHP - Shearing Machine)
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(OHP - Flow Diagram of Clarification Process)
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(OHP - Annual Operation Mode)
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(OHP - Safety System of Safe Operation)
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(OHP - Safety Exercise and Group Activity)
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(OHP - Radiation Exposure at TRP)
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(OHP - Installation of New Effluent Discharge Pipe Line)
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Recent Major Incidents at TRP

Osamu YAMAMURA
TRP/PNC

(OHP - Recent Major Incident at TRP)
Thank you, Chairman.

The major incidents arose at TRP during last 2 years are summarized in my paper.
4 incidents relating to TRP were reported in writing to STA officially : one is the Iodine
Release to Atmosphere, second is the Power Supply Failure, next is the Pressure Surge

- in the Dissolver, and the latest one is the Leakage of Effluent Discharge Pipe. -

(OHP - Japanese Event Scale of Recent Major Incidents)

In Japan, the influence degree has been introduced for evaluating scale of incidents

since 1989.The influence degree shows the rank of influence on public, employees and
facilities, and indicates importance of an incident objectively.

It is difficult to compare the Japanese influence degree to the IAEA's one, because

their scales are different each other. The influence degree of incidents which I will
explain from now are shown this table.

Okay, T will explain one by one in little bit more detail.

(OHP - Dissolver Off-gas Treatment Process)

This viewgraph shows the ventilation system of Dissolver Off-gas, abbreviated
DOG. The DOG is washed in these columns and exhausted from Main Stack through
HEPA filters and AgX filters. The NOx component and a part of iodine are removed
from DOG and retained in washing solution.
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When the dissolving operation was started on September 28th, 1989 the jodine
monitor indication of Main Stack was increased little bit larger than normal level. After
many detailed investigations, on October 4th, small amount of leakage of washing
solution from this column was found at an union connection of a valve, which is
contained in Valve Gallery Cell. A part of iodine involved in this leaked solution was
vaporized and discharged to the atmosphere through Cell Ventilation System rather than
DOG Ventilation System.

The released amount of iodine-129 in this incident was about 0.08 GBq in total.
Please note that the annual discharge limit of iodine-129 to the atmosphere is 1.66
GBq. The estimated dose value for public due to this incident was only 0.012 pSv.

As countermeasures, a leak detection device was installed on the floor of this cell.

The manuals for checking the valves in this cell and similar Valve Gallery Cells were

revised to ensure the tightness of valve connecting portions. The manual for checking
in case of iodine monitor indication increasing was also revised in order to identify the

| 61igiﬂa1faultmorequick1y. e o SERT YT A M

The behavior of iodine in the reprocessing process is rather complex, and it is
important to prepare the reasonable and effective manual to cope smoothly the abnormal

discharge of such nuclides into environment, even if, so small amount.

(OHP - Diagram of Electoric Power Supply)

Next one is a power supply failure which caused the electric power off for a few
hours in some buildings of TRP.

In TRP, the electric power is supplied by double lines with emergency generator,
as shown in this diagram, in order to keep the power anytime, without discontinuity in

any case.
(OHP - Diagram of Electoric Power Supply-2)
On February 13th, 1991 there happened a short-circuit accident resulted in death of
a contract worker at Second Power Switching Station. The short-circuit with human

body was happened at this point. Immediately the breaker B2 was tripped to open and
power supplying line was switched from 2 to 1.
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(OHP - Diagram of Electoric Power Supply-3)

Normally, the baseline breaker Bb should be tripped simultaneously, however it
was still on because of its lower sensitivity. Therefore, the breaker B1 was also

tripped. Then, emergency generators started up and began power supplying.
(OHP - Diagram of Electoric Power Supply-4)

However, both breakers Bel and Be2 were tripped similarly. Finally, power
supply from this station was completely stopped.

(OHP - Layout of TRP)

Due to this accident, the power supply was stopped for about 1.5 to 2.5 hours at

_Denitration Facility, High Active Liquid Waste (HAW) Storage Facility, 2nd

Bituminized Waste Storage Facility, and 2nd High Active Solid Waste Storage Facility.
An emergency generator was prepared to start, but it was not used after all.

There observed no abnormality in the processes nor installations after power
recovered. The temperature increase of HAW was not observed, or less than 1 deg.
C. There was no discharge of radioactive materials into the environment due to this
incident.

(OHP - Diagram of Electoric Power Supply-5)

To prevent similar electric incidents, high voltage indicators were installed inside

and outside of switching boxes in Station. Working procedures were also reviewed
and improved. In order to improve system reliability, the baseline breaker was

duplicated and coordination of protection was modified.

As a lesson, the designing power supply system requires appropriate coordination
for protection, including careful selection of circuit elements such as breakers.
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(OHP - Heating/Cooling System for Dissolver)

The third one is the pressure surge of dissolver. This viewgraph shows the two
barrel and one slab type dissolver used at TRP. This dissolver is operated
batchwisely. The chopped fuel is received in baskets in these barrels, immersed in
initial water. To start dissolution, heating steam is supplied to these jackets and nitric
acid is fed continuously.

On March 8th, 1991, during dissolving operation, the inside pressure of dissolver
was exceeded above 0.2 kg/cm2. The pressure sensor detected it and protection circuit
was functioned automnatically : heating steam was switched to cooling water, feeding of
nitric acid was stopped, and about 80 1 of water was pour into the dissolver to suppress
dissolving reaction.

Due to this incident, dissolution operation had interrupted for about 1 day. There
was no effect for operators, environment, and installation.

Similar phenomena, but smaller ones, had been observed before. To mitigate
such sporadic and sudden reaction, the operation manual was revised such as timing
and flowrate of nitric acid feeding.

In terms of the safety, similar precedents, even though smaller, should have been
investigated and analyzed in detail.

(OHP - Layout of Effluent Discharge Pipe Line)
The last one is the leakage of Effluent Discharge Pipe.

The treated effluent had been discharged into ocean, about 1.8 km offshore, with
this pipe line. On the other hand, the construction of a new harbor adjacent to PNC-
Toaki Works was already started in order to built a coal power station and current
discharge pipe line had to be moved. As you can see in this viewgraph, the new pipe
line is longer than current one. The installation work of the new pipe line had started
in the beginning of 1991.
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The pipe line had been checked periodically, actuary once a year, to ensure its
soundness. The major test is applying pressure using water after plugging the end
point of the pipe line. On August 27th, 1991, when the new pipeline was near to be
used, during the periodic checking, the leakage was found somewhere along with the
pipe line laid under the ground or the seabed. After detailed investigation, the leak
point was identified at beach, 3 to 4 m under the ground. Because digging sand at
beach is quite difficult, the pipe was cut in the land portion after excavation in order to
insert a remote operated TV device in the pipe for detailed observation of leak point.

The pipe diameter is about 20 cm and the distance from cutting point to beach is

more than 100 m.

(OHP - Photograph)

This picture shows the special vehicle with small TV camera.

(OHP - Photograph)

Using that remote device, a penetration hole with about 2 cm of diameter was
found under the beach, as shown in this picture. The characteristics as a circular hole
suggests that the penetration was caused by the partial corrosion maybe due to some
defects of outer coating of carbon steel pipe, which prevents the direct contact of carbon
steel and sea water.

The installation of the new pipe line was completed in the end of October and TRP
operation resumed with this new pipe line in the beginning of November with about 2
months delay.

(OHP - Improvement of New Pipe Line)

The new one is improved for such failure, for example, being buried deeper and
selecting polyethylene as the coating material, rather than asphalt.

Assuming the entire effluent between the previous checking and this time, about

one year, was discharged from the leaking point at seaside, the effective dose for public
was estimated to be about 5.5 tUSv.
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As a lesson, the aging of equipment and installations is inevitable, therefore,
surveying the progress of aging appropriately and preparing alternatives for the worst
or operational redundancy should be considered.

Okay, those are the major incidents arose at TRP recently.
(OHP:Photograph)
TRP has started the hot operation since 1977. During 15 years operation, there
was no major incident which affected the safety of the plant, plant personnel, or
environment. Even minor incidents were well cautioned and analyzed to improve the
safety.
I am convinced that the strict posture to maintaining the safety is now essential to
expect the steady growth of nuclear energy, considering the earth that can not be

‘replaced and more comfortable life of. the mankind

Thank you.
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Recent Major Incidents at TRP
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Recent Major Incidents at TRP

(OHP Recent Major Incident at TRP)

THAVIREE, AE)TEET,

AOERZC, HEEBLETECAE2ERICEBI VLA, EX T FVEHHRLTS
DE4, LD FTFTNE, BEBRTCRESATB) T, EFE I, VRO
WHETH )., B —BERTOEE, RBEBERELA. T U TRRRERIEE
DFBTHHET,

(OHP Japanese Event Scale of Recent Major Incidents)

AACit, 19894ERS, FITVOTHEREE LTEEFEZEALTBNET., <O
 BEERY ARAOEE, HHEE~OEE. BE~NOEBEINTROTI VI TRLL,
FSNOAKERIFZEBHICEDLEILVILOTT,

HADEBERI:, INEAOERIRESELZ-oTWE LD, BEEERTLIORELY
OTTH, TAPLHEALET P IVOPBBEER, TORIIRLILLB) T,

FRTR, —ERBERFLIHHIETwRLEI T,

(OHP Dissolver Off-gas Treatment Process)

COBERIE, BHEDOG ERATHWET, HRAF Z7FAOBRA VAT AZRLTNE
4. DOCGRINLOETHEBREN, HEPATA VI —RAgX 74NV —%EL, £
SErOHR ST T, BREBtHPYa vEO—EBIE. DOGHLEBESNEERRICIE
OTWETO

198949828 H, BREEELEOLER, EHRGCEALNLIVERES
Y DRTAEIBEEEL VELEVERE2RLE L. L OREOER, TOED1IO0A
AR, CORLTEYT) -V ITHINNTOHEFELIL, BEEIPFELTVLIOH
BEENT LI, CORERICEINEIvEO—BIRILEL. VBREREZEHL T,
DOGHERPLOBBIZ T, KRBCEBEShTwAZ LIZRE)ET,

COFITNMZEBIUEL2IDEKREEIX, $0. 08GBqTLR. RXBE~ND
IR 200KEERENT]. 66 GBqicHIBERTwE T, T/ TOFTTN
I FTARCHTIHEBEEREE, 7200, 012xSv LHEEINTVET,
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EFFTLOMEE LTI, COEVORCBERMBEELRELI LA, 242, 20
PN EBLONRNTEY S Y~V EARTREEE L. NV THEFROSORE 2R
TEHEILBEETHITLE L, B, IVET= I OFERVEMLAHEICIET 57
HOELEEL, BEERFTARLPCEAETELLIKEEILE L,

BABTREOI vEERTRIEETT. VI LT, COELEEIREICEFTICRES
N3 EWSERIIHIET 27010, SENLXERNENLZEFRELHETA I LIEER
CLEEITWET, REATOREEIBTH o BRI L THREENZ EHFFR
E

(OHP Diagram of Electoric Power Supply)

BT LTCEECT, Chid, HEFLETEOVW Or0EEFEELLLEV) b
DTTo

COFATYIAMCTRLETRKC, EREABETE CRIEFHREEZE T2 2REPH

CEAMESERTVE T, TRIE, WALLIEAITIREL BT LR CENRMR LT
7:00NDTY,

(OHP Diagram of Electric Power Supply ?2)

19914€2H13H, S-HHEERCEEI L THETHFCEDLSTVELALE
SHDOVEEEERERICEI VT LE Lz, ARCLZ2EHFRRCoBITEI LT
WE T, ZOBT CIT, EWSEB 2K 2 W ENRBRIT2EFRLL 1 FRAPHE
br)ibf:o

(OHP Diagram of Electric Power Supply ?3)

B, BEEEOHDOENBEB b ERICHELE 2R TR0 TTH, TOER
EOHEH LI HBELY IHATLE, VT L TOENEB 1 bKkEL,. ZORHE,
EFAREESMEE L, Bl hsc e h Tl

(OHP Diagram of Electric Power Supply %4)

LA Lasb,. FEAZOBe 1 £ B e 2 OMENE L FRICELE 2 ), FEC:
DB BB b N ENR IS T HE TLEV T L,
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(OHP Layout of TRP)

ORI TMCEY, 1. SEHEEILH2. SHEOM, BRMR. mRAHEEER
EYEERE. 527 A7 vV FEEEFERR. €L TS RRS R R
MAEELE LTzo EEARTHRIER LA Db TREAERER P oDTT
To

HBEH, chbOBRIBI2IRPRECIEEI 2P oL EEHBLTBYET,
e MR DR FA L BRI NEEAT L, 2, BEAOEEYE QKL S
b i'ﬁ'}v'@' Lf:o

(OHP Diagram of Electric Power Supply ®5)

FROREERLE C-0i. S-hHEEROSERORN L/ EERREL
DEBELCBY T, T, EREZCHTAIFRIUETIL, HBELTBVET, BiL. &
T2 AOEEROMELENE LT, BEERENEE 274K LREGHEEP2
ROOEFEZIToTENET,

SO IANOEI DG, BAMRY R 7 AORFICBVTILENEO & ) BEEHS

DEZRVEBEZT . BULRERRAL LI2LEFHZINLEZERXTBIET,

(OHP Heating/Cooling System for Dissolver)

3oHD S S NVEEREORNELRETT, COMZ, REFBLETIHTHELRTVE
TRV, 1AT T4 TOERELREDLTWE T, BRENy FEMTITDORTS
D, MM LEBREHR SRS DNVIVADSAY y PEFSRET, TREDONLVICHE
FTCRAPA-TVET, BREBRDLLEHDREEN ALY vy Micfigsh, B
B ESmAE S T T,

1991435 8H, BEEETIC, WHEENENO0. 2kg /cm2 2BAILT,
EfevHd—ensRal., EERAEIFEHNCESL T L, BEREGHARICE R
bh, WEOMEIMELL, LT, $8 0 1 0RMFERELEHA S -DICERECE
AgdhE L7,

ZOYSINOEET, BREEE, W1EPHLE L HEERPRE, €L TR
~NDEBIRFICHYFHATL,

DIETIc b B 25 AR OBESSBE S TvE Lz, TRICEREI 2N EEMT
B0, BEBRELE LUAREEL O0BRTEERRELWETILE L,
37, BEOAN L, AROEH IR, STLTVWET,
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(OHP Layout of Effluent Discharge Pipe Line)

BRICA DT L2, BPRBEORBCOVWTHBEIETWRLEEE T,

B -EEHEIE. CORCRLELZEIIR]. 8 kmBENABEIC/SMTI4 VTR
HLTWEY, —HT. KOREFERO-OICEETERCRET 2H L WB0ERY
FTTIRBEoTVET, ZOOEROBMLELBETILEFHY T L. CORTS
AP DEY, GREERIEEOLOLYELEoTVET, ZOFBLEIEFTLFIL,
199 1E0@dICET-TwET,

FEREORBBERFOREREFET B DR, BEEHHIRELTWI T,
ERRAER. REO2BL-RETCTERAKRCEVET 2kt Lo TwET. FIK
HEoFREPERICO»A7. 1991482 7H, BEREOE, REEO IR
BHEAH L ENREANE L, SHREOKEE, BRAMEETTRTHET3 ~4mOpT
ThDo EAHEINTE L ITRODEEIZ EXRETCHL L2 6, BT 2R
D, BHEE2GH LT Lo COUNELIEET VEBLRUENCHEAL, BRER
OFMREET) DOMERTLE,
BEEORIIE20cmTdH ., OWEFILERITIX1I00mBESN I T,
(OHP B EFR/NETVH X T)
CHOEERBERNITVIASEELLZ DT,

(OHP HIEEEE)
COEBIVEEOGHAICLY, TOBEIKELND L) IT, EEF¥2anOBEOAPE
HEBETREANT Lo RVBETHS LD b SEEM TS »OEBERY,
FRICE ) ERELTETF LEEESEEBL-bOLEbRE T, CO#BEH R, A-F
VAF—NVEONA T EEKOEEEREH DD DTY,

FREEORBTHEAIMREN 1 0 BRIRETLE L, 2L T, HRHELFEHLTO
REFLETHEOEER, H2-7AB0] 1 AODKCERLI LY.

(OHP Improvement of New Pipe Line)
FREEESEOLI R I TMHLT, EBFLENTVET, AEETIT L,

ERHESIRERENRES L VECESZSATVETL, H#EHICRTAT77 VLD IE
RTWVARYIF L yFREINh, FHITWET,

— 42 —
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LEOREEE. HEORESLSEORES COMOY 1 £/, THOEREF» 5
WS hz e RELET L, ARCHTIHBHERYS5. 5, SvEFMLTVET,

A OIS L. BEOLLEEFEEY bR, TR0 L IEE OBLOET & &Y
B B b, BEFRICHTARESEORE. 55V EELOKBEICOVT
SEBTADNENSD LELTHET,

PLE. chodFiE, RiEELBTE TR HEL I TVTT,

(OHP £ R2EH)

HEEAETIEE197 7TE€r0EEBRAE2RAVEERLZToTVET, COL6HF
BROEET, TIEOREPHEEE, »2VWRIRERN L TEBE25X2ER2 T TV
BN THATL BELFITINESALEYS, THREERZL Y., ZEHOYEOLD
FEMEMLITEE L

B, PUBZORVHREAEOL Y EPLEREEZXET L, ETFAIFANVE-O
EZEARBEYHETILOTHY 3T, F0-010E, BEUOHERICH L THIELEY
REDBIEZED, FOXRETHIHEHERFLTBY T,

HEHE, A8 TSI L
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7. OHP (BERUNRINVFLARAAY V3 v)
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