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Fig 1 Capacity Factor of

LWR

Plants in Japan
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Fig.2 Liccnsing Procedwre,in Japan and U.5.A.

Key CEvents

Japan

U. 5.

AL

Licensing Step

Documents filed

Licensing Step

Documents filed

Construction —>
Start

Construction —
Complete

Commercial ~
Operation Start

Reactor Establishment
Permission

Construction Permission

Welding Examination

Pre-Use Examination

Technical Manual
Permission

Operation.Schedule
Notification

Annual Overhauling
Iuspection

Application for

Reactor Establishment permit
to MITIL

(Double checking examination

Application for
Design Lvaluation to MITI
(divided application)

Application for

Welding Document Examination
and Inspection to MITL
(divided application)

Application for Pre-Use Test
and Inspection

Application for
Technical Manual Permit

Operation Schedule Report

Application for
Annual Overhauling Iuspection

by Nuclear Safety Commission)

Construction Permission

Opctation License

Preliminary Safety
Analysis Report

Final Safety Analysie Report
(including Technical
Specification)
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Fig.3

Availability Improvement Measures

Annual Overhauling
Schedule Curtainment

Review of the

Working System
Utilization of a
Neutral Inspection
Organization
Review of Procedure
Inspection Scope
Improvement of Plant
Facilities and Tools

Extended Core Cycle
Operation

Matching Overhauling
\¢——— Schedule with

Refueling
Streamling of Regulatory

Maintainability
Betterment

Measures for Reducing
Man-Rem Exposure

Development of
Advanced Core

Intensive QA —

Education and Training of

Operators and Maintenance

Feedback of Plant Troubles

to Improvement of Equipment and

Plant Facilities

Availability

Improvement

Collection of Plant Trouble Data
Personnel
and Development of its Utilization
System
Minimization of Plant Forced Outages
Fig.4 PWR Standard Annual Overhauling Schedule
Core Pattern RCS Leak C/V Leak Rate
Fuel ea
C/V Purge Unloading | 10 | Fuei Loading  Test Test
: S AT A R/V Head [ 7 "1 ‘start-up
3 gér\r/\g\ilg‘llgg 5 1 Fuel lnspectjor; 32 f[ipg4 6 Replagﬁ;nent f;,az f‘« “11419
T29 R/V Head (102 days)
?, L\ ?GL,ECT,‘{% ! Replacement
C/| Baffle Gap
Maasurement
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3@ #ARKTFH ERMOILL

Remain «

Missile Shield the same )

Cable Tray

Improved /_
Improve ] Tray : —|»|.

Connector 3 , —F '

Panel

Cooling Duct and

— . Il
Upper Seismic mmaw.z Y — QO\. Cables can be
Support :..m same disconnected on the

TieRod |- Remain Y~ : ﬁm _ upper platform.

the same”  |{ Integrate )
{ntermediate

Seismic mmam_: H & @

Support »:m same i
Tie Rod Remove Shroud . el

Thermo Remain

i N ET S
ouple the same WU — S
™~
™

=== Disconnecting Point

Fig.5 o ol
Integration of Reactor . A

Vessel Head : C o
e To Reduce Period of RV Head Lo o
Removal and Replacement R
o - °
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Fig.6 Development of Nozzle Covers for
Steam Generator Channel Head

Hold Down Ring
(@2 Nozzle Cover

Reactor Cavity

Reactor Vessel

Nozzle Cover

To Enable Works in SG Channel Head

while Reactor Cavity is filled

with Water.

Detail B

Reactor Cavity

Containment Vessel

Canal Spent Fuel Pit

Inspection Pit

No.1 Series [41' 5] ]
-
B e
1 > ?

e ke TS

No.2 Series ©) i Rack
o Upender
1

Cans for Sipping
Inspection ——= ! Movement of Crame & Fuel

Stands for Visual Inspection ——+ 1 Movement of Crane
by Underwater T.V.
[ 1 : OperationSequence
W
Fig. 7 o

Betterment of Fuel Inspection System

e To Inspect All Fuels {Sipping, TV Inspection}
During Fuel Unloading

B E¥ QO
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Controller

Winch Controller

Fig.8
Development of Manipulator for ECT
on Steam Generator Tubes and Others

e Multi Purpose Computer Controlled Manipulator
e Can be Used for
e ECT
e Plug Weld
e Penetrant Test of Plug Weld
o Other Repair Works of Tubes
® Required No Entry into SG Channel Head for Setting
e Rapid to move from one tube to another tube

Travel Speed is 5 ~ 10 sec./pitch,

ETh EE OO
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Fig. ¢ Curtailment of the Annual Overhauling Schedule
Expected Effect of Improvement and Standardization Program
C/V Purgs  Fuel Core Pattern RCS Leak C/V Leak Rate
b Unloading 10 Fuel Loading Test Test
R/V Head E " Shuf- R/V Hoad [ Start
3 5 Fusl Inspection 32 {j; 6 lRepi t 4120 6 P
Before Imp: Removal13 A Tn4 e ag‘eamsn[l 4
5 ﬁ SG ECT 29 iy R/ Head {102 days)
© Replacement
® C/l Baffle Gap
Measurament
=
After Improvemant T
5
of 1st Step 8 SL 21 4t61 8 14t21 61 “
ﬁ] SG ECT 14§ 85 days)
© ®
Fuel Uploading &
fen™3g
After improvement |4 7 5 (13) 4§ 51 7 14*_21 6 % 14 j .
of 2nd Step D QOne Shift
Reactor H 12 Reactor (70 days)
Cavity ga"!“-’
raining Two Shifts or Three Shifts
i SG ECT and m
Flooding \p - tenance of RCS Vaives

@ © - Adoption of Two Shift

- Improvement of Stud Bolt Handling Tools

+ A doption of Full Automatic SG ECT Equipment
« Reduction of Number of SG Tubes Tested by ECT
- improvement of C/i Design

{Contributing Factor)

(CJC)
® -
®

{No C/1 Baffle Gap Measurement)
« Reduction of Nur.ber of Fuels Inspected by Sipping
+ Adoption of Two Can Sipping Equipment-

Fig.10

Adoption of Integrated R/V Head Package
Adoption of Fusl Inspection Pit System

- Adoption of SG Manipulator

Impr of Fuel Handling Machil

Measure for Extended Core Cycle Operation

Extended Core Cycle
Operation

To Increase the
Number of Fresh
Fuels Reloaded

To -Increase Excess
Reactivity at BOC

To Increase
Total Cycle
Burnup

To Increase Enrichment
of Reload Fuels

.y

To Maintain Moderator

Negative

To Control Excess Reactivity‘

Temperature Coefficient

To Increase the
Number of Burnable
Poison Rods

To Increase Burnup

20 BEH EE OO
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Table 2 Annual Overhauling Items Example page 1 out of-2.

:MITI Attendance

1. RCS Pressure Boundary ISI Reactor Vessel (R/V) Leak Test (LT) Others

2. Fuel Assembly Inspection Sipping T.V. Survey, ete

3. Fuel Assembly Rélocation

4. Minimum Shutdown Boron Concentration Measurement

5. Critical Boron Concentration Measurement

6. Moderator Temperature Coefficient Measurement

7. Buffle Plate Gap Measurement

8. Préssurizer Safety Valve Inspection Overhauling LT Functional Test (FT)
9. Pressurizer Relief Valve Inspection Overhauling LT FT
10. Block Valve of Pressurizer Relief Line Inspection Overhauling FT

11. RCS Major Valves Overhauling

12. CVCS Imspection Major Valves Overhauling Charging Pump Overhauling
13. Main Steam Safety Valve Inspection Overhauling LT FT
14, Main Steam Relief Valve Inspection Overhauling E I:’;
15. Main Steam Isolation Valve Inspection Overhauling R FT .
16. High Pressure Injection System Inspection Major Valves Inspettton Pump Overhauling IT
17. Low Pressure Injection System.Inspection Major Valves Inspection Pump Overhauling ;’E
18. Accumulator System Inspection Major Valves Inspection FT

19. UHI System Inspection Major Valves Inspection E

20. SG ECT

21. RCP Inspection Overhauling Seal Integrity Verification
22, Component Cooling Water System Functional Test
23, ISI Engineering Safeguard Features, etc.
24. Nuclear Instrumentation System Inspection
25. Reactor protection System Inspection Detector Setpoint Verification FT

Detector Performance Check and Calibration

26. Reactor Turbine Generatox Overall Interlock Test

Table 2 Annual Overhauling Items Example (continued) page 2 out of 2

27. CRDM Functional Test

28. Instrumentation Air System Functional Test

29. Boron Acid Pump Overhauling

30. Fuel Handling System Functional Test

31. SFP Cooling System Functional Test

32. Environmental Radiation Monitor Functional Test

33, Fixed Area Radiation Monitor Functional Test

34. Process Radiation Monitor Functional Test

35, Annulus Recirculation and Exhaust Alr Handling System Filter Efficiency Test FT

36. Control Room Emergency Recirculation Air Handling System Filter Efficiency Test FT

37. Liquid Waste Disposal System Overhauling Evapolator Heating Steam Performance Test
FT

38. Gaseous Waste Disposal System

39, Solid Waste Inventory

£0. CV_LRT

41. CV Isolation Valve Inspection Overhauling FT

42. CV Vacuum Break Valve Functional Test

43. Containment Spray System Inspection Major Valves Overhausiing Pump Overhauling FT
44, "Ice Condensor Inspection FT Ice Loading Measurement
45, CV Hydrogen Recombiner Inspection Overhauling FT

46, Diesel Generator Inspection Ovehauling FT

47. Plant Performance Test

48, Auxiliary Feedwater Pump Inspection Overhauling FT

49. Turbine Bypass Valve Inspection Ovehauling FT

50. Control Rod Cluster Guide Tube Support Pin Integrity Verification

22 Fyh kX QO



Table 3 Target of ‘Improyemtnt and Standardizaticn Program

Current Design scep~1 Step-2 Reriarkable Improvement
(800,1100 ¥) (800,1100 M) |  (800,1100 MW) BWR PUR
I
Availability App. 75% App. 80% + ADti-5CC Material ‘ +Anti-bowing Fuel
Factor «Core Design s/e
Capacity App. T0% App. 757
Faccor
4 Time Span of  Automatic CRDM *R/V Head
Antual 90 100 Days App. 85 Days | App. 70 Days Exchanger Incegracion
Overhauling +Fuel Exchanger «Fuel Inspection System
: . ©5/G Manipulator
. Mach:
Total Nan-Rem 100% App.75% App. 507 Autonatie 151 Machine .S/ Channel Head
. Cobalt-free Macerial
Exprosure Nozzle Covar
during Anaual
Overhauling
‘Larger Diameter of C/V

Units where above improvement and standardizacfon appiied

Step-1 BWR  Fukushima IT #2, Hamaoka #3
PWR  Scadal #1. Tsuruga #2

Step-2 Units where establishment licinsing applicacion £iled since 1381

Units where Step;2 applied inasmuch as possible are as Follows.

BWR  Fukushima Il #2, #3, -#4, Mamaoka #3
PWR  Sendai #1, #2, Takahama #3, #4, Tsuruga #2
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