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Abstract

Kashiwazaki-Kariwa Nuclear Power Station Units Nos. 6 & 7, the world's first ABWRs
(Advanced Boiling Water Reactor), started commercial operation on November 7, 1996 and July 2,
1997, respectively, and continued their commercial operation with a high capacity factor, low
occupational radiation exposure and radioactive waste. Units 6 & 7 were in their 3ld cycle operation
until 25th April 1999 and 1st November 1999, respectively. Thermal efficiency was 35.4-35.8% (design
thermal efficiency: 34.5%) during these period, demonstrating better performance than that of BWR-5
(design thermal efficiency: 33.4%). Nos.6 & 7 have experienced 2 annual outages. The first outage of
unit No. 6 started on November 20, 1997 and was completed within 61 days (including 6 New Year
holidays), and the second outage started on March 13, 1999 and was completed within 44 days. The
first annual outage of unit No. 7 started on May 27, 1998, earlier than it would normally have been, to
avoid an annual outage during the summer, and was completed within 55 days, and the second outage
started on September 18th, 1999 and was completed within 45 days, All annual outages were carried
out within a very short time period without any severe malfunctions, including newly designed ABWR
systems and equipment. As the first outage in Japan, 55 days is a very short period, despite the fact
that the Nos. 6 & 7 are the first ABWRs in the world and the largest capacity units in Japan. The total
occupational radiation exposure of No. 6 was 300 man-mSv (Is' outage) and 331man-mSv(2"d outage).
That of Unit 7 was 153 man-mSv (1st outage) Those of unit No. 6 were at the same level as those of
unit No. 3, which is the latest design 1100MW(e) BWR-5. That of unit No. 7 was the lowest ever at
Kashiwazaki-Kariwa nuclear power station. The drums of radioactive waste discharged during the
annual outage numbered 54(lst outage) for No. 6 and 62 (1st outage) for No. 7, which was less than the
design target of 100 drums and that of unit No. 3. Overhaul and inspection of new designs
components, such as reactor internal pumps (RIPs), advanced type control rod drive mechanism
(FMCRD) and large-capacity and high-efficiency turbine system, were conducted as planned,
verifying their integrity after the commercial operation period. Operability during annual outage
through ABWR-type main control room panels, which have a very new man-machine interface with
touch-screen CRTs and flat displays, was also confirmed. In this paper, the commercial operation and
annual outage experience of Kashiwazaki-Kariwa Nuclear Power Station units Nos. 6 & 7 are
reported.

1. INTRODUCTION

Kashiwazaki-Kariwa Nuclear Power Station units Nos. 6 & 7, the world's first ABWR
(Advanced Boiling Water Reactor) s, started commercial operation on November 7, 1996 and
July 2, 1997 respectively, and continued their commercial operation with a high capacity
factor, low occupational radiation exposure and radioactive waste. Units 6 & 7 were in their
3 rd cycle operation until 25 th April 1999 and 1st November 1999, respectively. Thermal
efficiency was 35.4-35.8% (design thermal efficiency: 34.5%) during this period,
demonstrating better performance than that of BWR-5 (design thermal efficiency: 33.4%).

In this paper, the commercial operation and annual outage experience of Kashiwazaki-
Kariwa Nuclear Power Station units Nos. 6 & 7 are reported.

2. TECHNICAL FEATURES OF ABWR

The main technical features of the ABWR from an operation and maintenance point of
view are as follows.
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2.1. Reactor internal pump (RIP)

In place of the traditional external recirculation system with two large capacity pumps, a
reactor internal-type pump system with ten pumps, directly installed on the bottom of the
reactor pressure vessel, was introduced. This system has the technical features listed below.

(a) Reduction of radiation sources and in-service inspection work through elimination of
external recirculation piping;

(b) Reduced leakage potential of reactor water through the adoption of a wet-type motor
without shaft seals;

(c) Reduced station service power thanks to the reduction of the power requirement of the
recirculation system.

2.2. Advanced-type control-rod drive mechanism (FMCRD)

In place of the traditional control-rod drive system, which drives control rods with
hydraulic pressure both during normal and scram operations, an advanced-type control-rod
drive mechanism with two driving methods — hydraulic pressure for scram and motors for
normal operation — was introduced. This mechanism has the technical features listed below.

(a) Easier reactivity control through fine-motion control by using motors
(b) Shortened start-up time with automatic gang operation
(c) Simplified and optimized hydraulic scram accumulator system through two CRDs per

accumulator and elimination of the scram discharge system
(d) Reduced occupational radiation exposure and shortened maintenance-outage period

through the adoption of split-type housing, which makes the main body maintenance-
free and gathers the parts that require maintenance to the spool piece at the bottom of
main body.

2.3. Reinforced-concrete containment vessel (RCCV)

In place of the traditional self-standing steel containment vessel, a reinforced-concrete
containment vessel, which allows a larger degree of freedom in selection of its shape, was
introduced. Through design optimization, a cylindrical-shape containment vessel was decided
upon, and a compact arrangement with sufficient workspace inside the containment vessel
was achieved.

2.4. Integrated digital instrumentation and control system

The ABWR instrumentation and control system uses state-of-the-art technology,
including digital technology, optical multiplexing signal transmission and power-electronics
technology, and has the technical features listed below:

(a) Operator-friendly man-machine interface;
(b) Compact one-man operator console;
(c) Wide display panel showing a summary of plant status;
(d) Reduced operator work load by expanded automation;
(e) Easier recognition of plant anomalies by classifying alarms into priority ranking;
(f) Enhanced controllability, reliability and maintainability through application of a digital

system.

2.5. Large-capacity and high-efficiency turbine system

Through the introduction of large turbine system featuring low-pressure turbines with
52-inch last-stage buckets, moisture separator/heaters, and high-pressure and low-pressure
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heater drain pump forward systems, large electricity output( 1,356 MWe) and improvement in
thermal efficiency of more than 1% are accomplished.

3. OPERATION EXPERIENCES

The first-cycle and second-cycle operation records of Kashiwazaki-Kariwa nuclear
power station units Nos. 6 & 7 are shown in Table I. First cycle operation was very smooth,
and we were able to have a very high capacity factor. We experienced 4 unscheduled
shutdowns at Nos. 6 & 7 during the second and third cycle operation. But none of them were
due to either safety-related issues or characteristic ABWR design features. A summary of
these issues is described in Table II.

The thermal efficiencies and auxiliary power ratios of both units were 35.4-35.8%
(design thermal efficiency: 34.5%) and 3.3% (design auxiliary power ratio: 3.3%) during that
period, demonstrating better performances than those of BWR-5 (thermal efficiency of 33.4%
and auxiliary power ratio of 4.0%; both are design values). The power required for the
recirculation pumps during the first-cycle operation is shown in Table III, in comparison with
unit No. 3 (BWR-5). This table shows that the adoption of the internal pump system
contributes to the reduction of the auxiliary power ratio.

4. SUMMARY OF ANNUAL OUTAGES

The major inspection items of first and second annual outages are listed in Table IV. Many of
these are required by the regulatory body and also inspected by them to confirm the integrity
of these systems and equipment.

5. SCHEDULE OF ANNUAL OUTAGE

As mentioned, the first annual outages of units Nos. 6 & 7 of Kashiwazaki-Kariwa nuclear
power station were completed within 55 days net, which is a very short first annual outage
period.

TABLE I. COMMERCIAL OPERATION RECORDS OF
UNITS NOS.

KASHIWAZAKI-KARIWA
6&7

Electricity power output

Date of commercial operation
startup

Date of off grid

Electricity generated (MW(h))

Capacity factor (%)

Electricity generation period (h)

Auxiliary power ratio (5) (after
startup)

Thermal efficiency of gross
power generation (%)

1st cycle

7 Nov. 96

20 Nov. 97

12,295,400

99,9

9,072

3.3
(Design:3.3)

35.8
(Design:34.5)

K-6

2nd cycle

1356 MW

18 Jan. 98

13 Mar. 99

13,382,472

98,5

10,020

3.3
(Design:3.3)

35.6
(Design:34.5)

1st cycle

(ABWR)

2 Jul. 97

27 May 98

10,698,920

99,9

8,736

3.3
(Design:3.3)

35.8
(Design:34.5)

:-7

2nd cycle

20 Jul. 98

18 Sep. 99

12,115,576

87,7

10,188

3.3
(Design:3.3)

35.4
(Design:34.5)
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TABLE II. UNSCHEDULED PLANT SHUTDOWN EVENT OUTLINE AT K-6 & 7
Unit

K-6

K-7

Date of
Event
Occurrence

1998-08-29

1999/5/25

1999/3/31

1999/7/28

Shotdow
n Period

98h58m

201hl2m

916h50m

258h50m

Event Outline

During rated power operation,
the reactor was tripped by
activation of the 500kV bus
protection system. At the same
as occurrence of this event, a
transmission line accident
occurred due to lightning.
During rated power operation,
the reactor was tripped by a
generator exciter trip.Before
the reactor trip,one of 5 power
conversion modules in the
exciter system was out of
order. The power conversion
module system has
redundancy, and thus rated
power operation could be
continued. But the reactor was
tripped just after the control
power of conversion module
with multifunction out of
service for maintenance.
Off-gas radiation level and
reactor water 1-131 level were
increased during rated power
operation.The 1-13 1 level was
below tech. spec, value.(I-131
level=1.2xlO2Bq/g, Tech.
Spec. = 4.6*103Bq/g)But
plant was manually shutdown
for the sake of caution.
During rated power
operation.one reactor internal
pump was tripped.Pump trip
was caused by power supply-
terminal piece break.Full
power operation could be
continued by 9 RIPs but plant
was manually shutdown to
replace the terminal piece in
the containment vessel for the
sake of caution.

Root Cause & Countermeasure

Faulty wiring in the bus protection
system during construction stage
was the root cause of the actuation
of the bus protection system. The
improper conection was corrected
and also QC activity for wiring
work was improved.
A control power shoutdown signal
caused by power conversion
module isolation and an out of
service sigral from the same
module occurred at the same time
of the exciter trip. The computer
misunderstand that those 2 signals
were 2 power conversion modules
trip signals cause by a program
error. The computer program was
corrected, and the computer
system's integrity was confirmed
by a mock-up test at the factory
and an actual computer at the site.

Fuel leak from one bundle was
detected by in-core sipping.Leak
bundle wras replaced to new
bundle. It is evaluated fuel leak
occurred by random failure.

The broken terminal piece was
caused by high cycle fatigue
because of resonance between
pump vibration and terminal
cable.Cable support condition was
improved to prevent resonance,
and terminal piece structual
strength was also
improved.Terminal piece integrity
was confirmed through a factory
mock-up test and actual RIP
operation test.
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TABLE III. REQUIRED POWER FOR RECIRCULATION PUMPS DURING THE FIRST-
CYCLE OPERATION

Generator output Core flow rate Pump speed Required power for Ratio to
(MWe) (Ton/H) (%) pump generator output

(MWe) (%)

K-3 1100 44657 89.1 8.77 0.80

K-6 1356 53110 82.7 5.00 0.37

K-7 1356 52780 85.4 5.74 0.42

TABLE IV. MAJOR INSPECTION ITEM OF 1ST AND 2 N D ANNUAL OUTAGE

Component

R
ea

ct
or

 S
ys

. C
om

po
ne

nt
T

ur
bi

ne
 S

ys
. C

om
po

ne
nt

RIP

FM
CRD

Main Body

Spool Piece

Replacement of
LPRM

Safety Relief Valve

Main Steam
Isolation Valve

New Fuel Loading

Main Turbine

Moisture Separator
Reheater

M
ai

n 
V

al
ve

Main Stop
Valve

Control Valve

Combination
Intercept

Valve

Total
Number

10

205

205

52

18

8

872

4casing

2

4

4

6

Maintenance Cycle

5 outage

25%/10 outage

10 outage

-

Every outage

Disassemble; 4 outage

Leak Test; Every outage

-

2 outage

2 outage

Every outage

Every outage

Every outage

K-6

1 st Outage

2

21

7

18

2

8

180

4

2

4

4

6

2nd Outage

2

5

21

7

18

2

8

240

2

1

4

4

6

K-7

1st
Outage

2

11

21

7

18

2

8

156

4

2

4

4

6

2nd
Outage

2

21

7

18

2

8

192

2

1

4

4

6

A summarized first annual outage schedule of the turbine system and the reactor system
is shown in Figs. 1 and 2.

The inspection schedule of the turbine system, which contains many inspection items, is
critical for the overall schedule of the first annual outage. The inspection procedure for the
turbine system consisted of disassembly, repairs, inspection, re-assembly, oil flushing, pre-
start test and restart. For unit No. 6, almost all of the turbine disassembly, repair and re-
assembly work was done in two shifts lasting about 20 hours per day. The total time required
for the turbine system inspection for unit No. 6 was 1,056 hours. On the other hand, the total
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K-6<Critical>

Off Grid

MITI Inspection

Synchronization

Start Up. v

Disassembly, inspection and repair of the
turbine

21 davs

/

2

Reassembly and Inspection of the Turbine

20 davs

Oil
Flush
-ing

3 davs

Pre-Start
Test

n
6 daw A 1

\

2

EHC Inspection

K-7<Critical>

Off Grid

MITI Inspection

Synchronization

Start Up | v

Disassembly, inspection and repair of the
turbine

91 CUK

/

2

Reassembly and Inspection of the Turbine

21 days

Oil
Flush
-ing

3 days

Pre-Start
Test

5 days /

4

1

1
2

EHC Inspection

FIG. 1. Actual progress schedule for turbine system. Is' outage.

K-6<Critical>

Off Grid

7 Refueling LPRM Replacement RPV L/T
Synchronization

Start-Up\ y

Reactor
Head Off t

FMCRD Inspection Fuel Loading
t

Reactor
Restoration

RCCV
Resto-
ration k

Pre-
Start
'lest

5 days | l/J3 days! 11\ 2 10 davs 7 days / 2.5/11.5 8 davs
7

RIP Installation /
Core Fuel Arrangement Confirmation

1 4 d a v s ' 2 4 / 1 2

RIP Disassenbly \
NS replacement

K-7<Critical>

Off Grid

7 Refueling;,

7

RCCV L/T

System Line-Up Restration

RIP Installation iRPV L/T

Synchronization

Start-Up,

Reactor
Head
Off \

FMCRD Inspection Fuel Loading
Reactor

Restoration

RCCV
Resto-
ration L

Pre-
Start
Test

4.5 days 3.5 12 3 davs\ 10 davs 7 days i l 1 days 4 days/ 2 j 4 days f 11 2

RIP Disassembly RCCV L/T I
LPRM Replacement Core Fuel Arrangement Confirmation

System Line-Up Restration

FIG. 2. Actual progress schedule for reactor system (1st outage).
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time required for the turbine system inspection for unit No. 7 was reduced to 826 hours
through sufficient preparation based on the experience with unit No. 6. The critical procedure
for the reactor system consisted of RCCV/RPV head off, refueling, RIP removal, replacement
of neutron monitors, FMCRD inspection, fuel loading, RIP re-installation, core fuel
arrangement confirmation, reactor restoration, RCCV restoration, pre-start test and restart.
The total time required for the reactor system was 734.5 hours and 891.5 hours for units No. 6
& 7, respectively. The difference between units No. 6 & 7 was caused by the difference in the
number of inspected FMCRD main body and refueling fuels.

On the other hand, in the second annual outage, the inspection schedule of the reactor
system becomes critical for the overall schedule, because there much fewer turbine system
inspection items than in the 1st outage. (In the 1st outage, 4 turbine casing were overhauled,
but in the 2nd outage, 2 casings were overhauled).

From the experience of the first annual outage, we estimated that an outage period of 45
days or less was possible with the present work shift. Nos. 6 & 7's outage was planned to be
within 44 days. Inspection volume and contents of reactor system and equipment were at the
same level as the 1st outage. Major difference between K-6 and K-7 was the neutron source
removal at K-7. Regularly, the neutron source is removed at 1st outage, but K-7's first cycle
operation period was 11 months to satisfy summer peak demand in 1998. Detailed evaluation
concluded that the neutron source should remain in the core for the second cycle operation
start up.

Both second outages were carried out smoothly. K-6's outage was carried out within 44
days. And at K-7, where during startup a turbine bearing thermocouple indication error was
detected, the outage was 10 hours more than planned due to the repair work. The actual
second annual outage schedule of units No. 6 is shown in Fig. 3.

Further reduction of the outage period can be achieved through reconsidering
inspection frequency of RIP and/or FMCRD, reconsidering the work shift, etc.

the

K-6<Cntical>
OfFGrid
! RIP Disassembly Core Fuel Arrangement Confirmation

Reactor
Head Off

5 dare 1
FMCRD
Inspection

6 dare

Fuel Loading

7j
I

Refte ing LPRM Replrce me nt RIP Instalktcn

Reactor
Restoration

RCCV
Resto-
ration

3 days

RC
CV
LiT

Sjinclranization
Start-Up^ E

Pre-
Start
Test

3 dare

'RPVDT

Sretem Line-Up Restration

FIG. 3. Actual progress schedule for k-6 reactor system (2nd outage).
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6. OCCUPATIONAL RADIATION EXPOSURE AND DISCHARGED RADIOACTIVE
WASTE

The occupational radiation exposure of the first annual outage, classified by major work,
is shown in Fig. 4. The total occupational radiation exposure of K-6 was 300 man-mSv (lsl

outage) and 331 man-mSv (2nd outage) and for K-7 153 man-mSv (1st outage) for units Nos.
6 & 7, respectively. That of unit No. 6 for 1st outage was at the same level as unit No. 3.
which is a latest BWR-5. That of unit No. 7 was the lowest ever at Kashiwazaki-Kariwa
nuclear power station. The reduction of the RIP-related occupational radiation exposure was
due to the reduced dose rate at the lower drywell, where the RIP motor w:as removed and
installed. The reduction of other work-related occupational radiation exposure stemmed from
the improvement of water chemistry management and work management.

350 T

• Other works D General work inside dryweil

D RPV- Well decontamination related work ECRD related

' related work

Total 320

Total:33l

K- 3 K- 6 K- 6 (2nd) K- 7

10

FIG. 4. Occupational radiation exposure during annual inspection.

C/J

S

cd

82

54 52
62

K-3 K-6 K-6(2nd) K-7

FIG. 5. Radioactive waste generated during annual inspection. (Design target=100).
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The drums of radioactive waste discharged during the first and second annual outages
are shown in Fig. 5. There were 54, 62 and 52 drums for units No. 6's first outage No. 7's
first outage and No. 6's second outage, respectively, which was less than the design target of
100 drums and that of unit No. 3.

7. INSPECTION EXPERIENCE WITH NEWLY DESIGNED COMPONENTS

7.1. RIP

The removal and re-installation of the RIPs were performed from both the upper and
lower sides of the reactor, as shown in Fig.6. From the upper side of the reactor, that is, the
R/B operating floor, the RIP impeller shaft was removed and re-installed by means of a crane
for a RIP, which was installed on the fuel-handling machine. From the lower side of the
reactor, that is, the lower drywell, the RIP motor was removed and re-installed by means of a
RIP handling machine.

The procedure for RIP removal is summarized as follows (See Fig.7):

(a) Pressurize the secondary seal to isolate the motor casing from the reactor water. After
that, drain the water from the inside of the motor casing and remove the auxiliary
cover.

(b) Remove the coupling stud nut, and we can disconnect the motor from the impeller
shaft.

(c) Remove the motor.
(d) Attach the lower stop flange on the motor casing and supply clean water into the

motor casing. After that, release the secondary seal and remove the impeller shaft.
(e) Install the upper plug.

Drain the water from the inside of the motor casing and remove the lower stop flange.
After that, remove the secondary seal.

I PW h i f s""e""""

FIG. 6. RIP removal and re-installation.
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The re-installation of the RIP was performed by reversing the procedure.

After moving the impeller shaft to the storage rack in the spent fuel pool, the impeller
shaft was inspected by a remote inspection device. The removed motor was inspected in the
RIP maintenance room outside of the lower drywell.

As shown in Fig.8. the required work time for the removal and re-installation of the RIP
in the first annual outage was 27 hours for both units Nos. 6 & 7, which was as planned and
less than planned, respectively.

The tests and inspections listed below were performed to ensure the proper operation of
the RIP through 1st and 2nd outage.

(a) Visual inspection of impeller shaft
(b) In-service inspection of auxiliary cover, etc.
(c) Visual inspection, insulation-resistance measurement and dimension measurement of

motor
(d) In-service inspection of RIP nozzle
(e) RIP test run (vibration characteristics, flow rate characteristics)

7.2. FMCRD

The removal and installation of FMCRD was performed by means of an FMCRD handling
machine at the lower drywell, as shown in Fig.9. The FMCRDs were removed in the
sequence of motor, motor bracket, spool piece and main body. The installation was done in
reverse sequence. As the inspection frequency for motor and spool piece is 10 years. 21
motors and spool pieces out of 205 were inspected in the first annual outage. The FMCRD
main body is designed to be maintenance-free, but 3 and 11 were inspected in units Nos.6 and
7 outages respectively to confirm their adequacy. As the inspection of the FMCRDs is critical
for the reactor system inspection schedule, the removed FMCRDs were replaced with spare
parts.

D r a i n w a t e r i n s i d o

C o u p l i n g s t u d n u t

o o tacli i rig
r e m o v e I

::;:;•::•:„:;;"••
U p p e r ^ U R

D e t a c h i n g o f l o n e r

s t o p f l a n K o d e t a c h , n R

FIG. 7. RIP removal outline procedure.
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Removal ... Re-installation work

K-6 Plan

K-6 Results WUtffigl
K-7 Plan

K-7 Results

aoata

27 Hours

27 Hours

33 Hours

27 Hours

Motor
removal

Impeller
shaft
removal

Secondary
seal detaching

Installation
of lower
stop flange

Impeller
shaft
installation

Motor
installation

FIG. 8. Required work time for the removal and re-installation ofRIP.The required work
time for FMCRD removal and installation in the first annual outage is shown in Fig. 10. The
planned and actual work time per FMCRD for units Nos. 6 & 7 is shown in the figure,
classified into two kinds of work. One is full disassembly, and the other is partial disassembly
(motor and spool piece). The actual work time was less than planned, but there were some
differences between plant manufacturers.

The tests and inspections listed below were performed to ensure the proper operation of
the FMCRDs through 1st and 2nd outage.

(a) Visual inspection and curvature measurement of main body
(b) Visual inspection and operational test of spool piece
(c) Visual inspection of motor
(d) In service inspection of housing bolt
(e) Friction test and scram test

7.3. ABWR-type main control room panel

Maintainability during an annual outage by use of an ABWR-type main control room
panel was one of the check points, because the man-machine interface is considerably
changed from the traditional main control room panel, such as a compact console with a
touch-screen, large display panel, improvement of surveillance with CRT/FD and
digitalization of all control systems, including the safety system.

Application of a software isolation system and a jumper lift device did not induce any
problems, such as overlapping of operations or mis-operation. Plant monitoring capability
during a process computer shutdown was able to be secured by the large display panel and
FDs without CRTs. Isolation tags of FD with a touch-screen were stored in boxes set up
beside the panel, and this was evaluated as the best possible method with the existing
equipment.
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FIG. 9. FMCRD removal and installation.

The expansion of automatic operation, such as CRD operation, made the start-up time
shorter than that of a traditional plant. Especially, the effect was great during critical operation
and pressurization operation. (See Fig. 11)

7,4. Large-capacity and high efficiency turbine system

In the compactly arranged turbine building, there were many inspection items during the
first annual outage, such as disassembly of all turbine casings, all main valves and the
generator. Therefore, lay-down planning for the turbine building-operating floor, including
the common lay-down area on the second floor of the rad-waste building, was prepared in
detail. The situation of the turbine-operating floor during the first annual outage is shown in
Fig. 12.

In the second outage, there were fewer inspection items than in the 1st outage, and
therefore the lay-down situation was less severe than that of 1st outage.

The newly designed turbine system components for an ABWR, such as large turbines
featuring low-pressure turbines of 52-inch last-stage buckets, moisture separator heater and
heater drain pump-forward system components, were inspected to ensure proper operation
through 1st and 2" outages.
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R e m o v a l In sta Nat ion
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FIG. 10. Required work time for FMCRD removal and
installation.
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FIG. 11. Comparison of start-up time.
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FIG. 12. Situation of the turbine operating floor during the first annual outage.

8. REACTOR-MAINTENANCE TRAINING FACILITY

We have an actual-size reactor pressure vessel, reactor internals, internal pump.
FMCRD and handling machines in the reactor-maintenance training facility of Kashiwazaki-
Kariwa nuclear power station. (See Fig. 13)

Before the 1st and 2nd annual outages of units Nos. 6 & 7, training for the removal and
installation of RIPs and FMCRDs was carried out. The procedures were checked and
improved.

9. CONCLUSIONS

The commercial operation of and the annual outages experiences with an ABWR at
Kashiwazaki-Kariwa nuclear power station units Nos. 6 & 7, the world's first ABWRs, were
very satisfactory. During this period, we have accumulated valuable know-how and data for
the operation and maintenance of ABWRs. We would like to further develop ABWR
operation and maintenance.
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FIG. 13. Reactor maintenance training facility.
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