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Enclosure 1

ELECTRIC POWER RESEARCH INSTITUTE MEETING SUMMARY

On February 27, 1986, NRR met with EPRI, represented by the Department
Directors of Nuclear Power Programs (NPD) to discuss the current and future
research. EPRI provided an overview of their nuclear power program followed
by a fairly detailed discussion of several major projects. Some of the more
significant products from their work are the development of guidelines for
steam generator chemistry control, nondestructive examination, BWR pipe crack
guidelines on inspection and chemistry control and remote examination and
sampling by robots. This summary report of the meeting is provided to you for
your information. For further information consult the detailed EPRI slices
contained in Enclosure 2.

EPRI gave a presentation that was divided into four major divisions which
paralleled the organization of EPRI NPD. These divisions are:

1. Nuclear Safety Analysis Center (NSAC)
2. Engineering and Operations Center (E&0)
3. Safety Technology (ST)

4. Systems and Material Department (S&M)

The NSAC was organized at EPRI by the utilities as a result of the TMI event.
NSAC International Program has 13 Associate Members. Programs are focused on
Generic Safety Issues. Some are conducted using the matrix management system
that involves the other departwents in the following areas:

Pressurized Thermal Shock

Steam Generator Integrity

Decay Heat Removal

Piping Integrity

. Technical Specification Improvement
Diesel Generator Reliability

Oh N B WM e
- - - - -

The results of the NSAC work is integrated toward resolution of safety

issues. Approximately 32 individual issues are currently being tracked in the
Generic Safety Analyses Program. The issues have been prioritized in four
levels and only a few can be worked on in light of budget limitations. The
top priority items are:

Steam Generator Integrity

. Environmental Qualification of Equipment
ATWS

Seismic Design Criteria

Station Blackout

Hydrogen Control Measures

N B W R e
- - - - -



The Eng;ncerinq and Operations Department is concentrating its research in the
areas of:

1. Nuclear Plant Life Extension

2. Nuclear Plant Constructibility

3. Plant Availability

4. Low Level Waste and Coolant Technology

The Nuclear Plant Life extension work is using the Surry 1 and Monticello
plants as models. The work is concentrated in a detailed assessment of the
major components, systems and structures. The study is identifying the
utility actions that are recommended to establish a basis for plant life
extension. These actions are identifying maintenance requirements along with
necessary plant equipment records and implementation of material sampling
plans which would show the effects of aging on material properties. Aging
specimens have been installed in 7 plants at this time.

In the area of nuclear plant constructibility EPRI is researching ways to
reduce plant construction costs for new plants and modifications to operating
plants. The work is centering on using computer-aided engineering techniques,
providing program management for the Nuclear Construction Issues Group (NCIG)
and conducting workshops on plant lay-up and equipment preservation. As a
tool for developing better plant layout EPRI has developed a three dimensional
computer model for the Midland plant.

The 1985 key accomplishments for the E&0 Department in these areas were:

1 Surry 1 and Monticello Pilot Project on plant 1ife extension under
way.

2. Developed interim guideliines for application of computer-aided
engineering.

3. Completed Midland three dimensional construction model.

4. Provided program management for Nuclear Construction Issues
Group (NCIG).

5. Conduct workshop on plant lay-up and equipment preservation.

6. Published guidelines/databook on qualification on mechanical

equipment.
7 Conducted seminars on maintaining equipment qualification.

8: Aging specimens (cable, devices, lubricants) installed in 7 plants.

The E&0 1s studying the minimization of waste by various techniques and
evaluation of the impact of these techniques. EPRI has developed a computer
program to perform radwaste volume reduction economic analysis. In the area
of Coolant Technology the work is centered in Cobalt 60 control through zinc
injection, surface modification, prefiiming of surfaces and cobalt alloy
replacement.




The Maintenance and Equigment Application Center (MEAC) has developed two
robots to assist the utilities in inspection and limited sampling of areas
within a plant that would be too dangerous for humans to enter or work
continuously. These robots are the Surveyor Mobil Robot and the Surbot Mobile
Robot. Additional MEAC has developed and demonstrated an underwater
inspection vehicle. The MEAC provides training courses on pressure boundry
bolting and diesel generator maintenance. Current R&D emphasis is in the
areas of Plant Life Extension, Decontamination, Robotic Devices, Equipment
Qualification, Computer Generated Displays and Computer Aided Construction.

The Safety Technology Department is active in the areas of:

. Source Term

. Seismicity Resolution

. Codes and Standards on Structural Response
. Integration of PRA on major issues

. Digital Systems Implementation

LS S

The Safety Technology Department has recently focused heavily on source term
and seismic technology. There is growing emphasis on safety control
development. There is continuing work on a variety of computer codes for
safety analysis, fuel management and near-real-time plant monitoring.

A11 of the work requiring experimental input is geared toward large scale
demonstration experiments and tests that are frequently co-sponsored by
government, industry or foreign organizations.

The seismic work involves the EUS seismicity study and large installation in
Taiwan that consists of large scale concrete containment type structure to
measure the effects of earthquakes. This information will be used to validate
the current methods that are in use for predicting structural responses.
Considerable work has been done in the areas of internal pressure effects on
concrete containment walls that have liners attached. Work has been done and
is still ongoing that will be used in producing computer codes including one
that can be used to predict the transport and deposition of sediment in the
coolant piping. The source term experimental work is nearing completion and
the next task will focus on integration of information to support
implementation of the technology in a meaningful way.

The Systems and Materials Department is active in the following areas:

1 LWR Fuel and Spent Fuel Storage
2. Component Reliability

3. Corrosion Control

4, Advanced LWR

5 BWR Owners



The Systems and Material Department LWR fuel group is developing a technical
basis for designing LWR fuel for higher burnup. Limited work is being

done on zircaloy corrosion and fission gas release. Additionally, the

group is nearly finished with a computer code that will provide the utilities
with the capability to evaluate fuel designs and support licensing of

reloads. Final version is scheduled for release on March 31, 1986, The group
is also developing and transferring to field practice qualified NDE equipment
and procedures. The group is conducting a test program structured to increase
the allowable pipe stresses and determining the feasibility of using
simplified design methods. In the area of pressurized thermal shock, the
Department is working to develop correct elastic models for crack arrest in
the ductile regions of the pressure vessel. A significant result of this work
will be additional life for neutron damaged vessel steel. Corrosion fatigue
crack growth has been studied extensively during the past five years. The
Department is studying the relationships between hydrogen water chemistry and
intergranular stress corrosion and how this corrosion can be mitigated. The
Department has demonstrated the feasibility of an on-line, in-plant corrosion
cracking sensor. Work that has been done by EPRI shows that the current
seismic piping design is very conservative.
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AGENDA

EPRI R&D BRIEFING FOR NRC MANAGEMENT

EPRI Washington DC Office
1800 Massachusetts Ave. NW
Suite 700
Washington, DC, 20036

FEBRUARY 27, 1986

CONTINENTAL BREAKFAST

WELCOME AND INTRODUCTIONS

BiN

Rasin, Duke Power Company

Chairman, Safety Technology Task Force

(for Ed Kintner, GPU
Chairman, Nuclear Power Divisional Committee)

John Taylor, Vice President - Nuclear

EPRI

Harold Denton, Director of Regu.ation

NRC

NUCLEAR POWER DIVISION PROGRAM

John Taylor

Overview

NUCLEAR SAFETY ANALYSIS CENTER (NSAC)

Jeff Jeffries, Carolina Power & Light Company
Chairman, NSAC Task Force

>

L I I N

BREAK

. David Rossin, Director, NSAC

Overview

[ssue Prioritization
Decay Heat Removal
PTS Code Acceptance
Station Blackout



AGENDA

EPRI R&D BRIEFING FOR NRC MANAGEMENT '
FEBRUARY 27, 1986

PAGE 2

10:15 a.m. ENGINEERING & CPERATIONS DEPARTMENT (ER0)

Bud Fay, Wisconsin Electric & Power Company
Chairman, E&Q Task Force

Oon Rubio, Director, E&0 Department

- Overview

- Nuclear Plant Life Extension & Constructability
- Plant Availability

- Low-Level Waste and Coolant Technology

11:00 SAFETY TECHNOLOGY DEPARTMENT (ST)

Bi11 Rasin, Duke Power Company
Chairman, ST Task Force

Walt Loewenstein, Director, ST Department
Overview

Source Term Research

Seismic Center

Safety Control

Testing to Support Analyses
Nisciplined Software

12:00 Noon LUNCH

12:45 p.m. SYSTEMS & MATERIALS DEPARTMENT (S&M)

Lou DelGeorge, Commonwealth Edison Company
Chairman, S&M Task Force

Karl Stahlkopf, Director, S&M Department

- Overview

- Hydrogen Water Chemistry

- BWR Water Chemistry and Impurities

- NDE Center/Ultrasonic Inspection

- Seismic Response of Piping and Supports
2:00 DISCUSSION

John Taylor

Harold Denton

2:45 ADJOURNMENT
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OVERVIEW OF EPRI’S NUCLEAR POWER PROGRAM

ELECTRIC POWER RESEARCH INSTI

UCLEAR POWER DIVISION

JOHN J. TAYLOR
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EPRI

OVERVIEW OF EPRI‘S NUCLEAR POWER PROGRAM

INTRODUCTION

EXAMPLES OF PRODUCTS FROM 1985
STATUS OF NPD RaD

NEW MAJOR PROJECTS

GUIDELINES

SUMMARY

Nuclear Power Division




EPRI

OVERVIEW OF EPRI’S NUCLEAR POWER PROGRAM

SOURCE TERM

+ LARGE TEST PROGRAMS
+  WORLDWIDE TECHNOLOGY INTEGRATION
+ IDCOR INTERFACE

SEISMIC

+ SEISMIC MARGINS
+  LOTUNG TEST

PIPING INTEGRITY
+ SEISMIC
+ BLOWDOWN

CONTROL TECHNOLOGY

+ SIMULATORS
- Al
+ DIGITAL CONTROL

Nuclear Pow*- Division




EPRI

OVERVIEW OF EPRI’S NUCLEAR POWER PROGRAM

TESTING TO SUPPORT ANALYSIS

+  MIST

DECAY HEAT REMOVAL

TECHNICAL SPECIFICATION IMPROVEMENT
STATION BLACKOUT

SOFTWARE

LWR FUEL & SPENT FUEL STORAGE

+ HIGH BURNUP FUEL

weeee Nuclear Power Division




EPRI

OVERVIEW OF EPRI’S NUCLEAR POWER PROGRAM

MAINTAINABILITY
+ [MPROVE U.S. PLANT AVAILABILITY

+ PROVIDE TECHNICAL INITIATIVES TO
CONTAIN O & M COST ESCALATION

+ REDUCE MAINTENANCE RELATED ABNORMAL
EVENTS

+ 5 YEAR, $6.9 MILLION EFFORT
ROBOTICS
+ ESTABLISH UTILITY ADVISORY PANEL

+ DEVELOP GUIDELINES FOR POWER PLANT
ROBOTIC AIDS

+ DEVELOP ROBOTS OPTIMIZED TO ASSIST IN
PLANT OPERATION, SURVEILLANCE AND
MAINTENANCE

+ 6 (EAR, $12.9 MILLION EFFORT

Nuclear Power Division




EPRI —

OVERVIEW OF EPRI‘S NUCLEAR POWER PROGRAM

PLANT LIFE EXTENSION

+

+

PILOT PLANT EVALUATION
GENERIC BWR 8 PWR EVALUATIONS

CRITICAL STRUCTURES, COMPONENTS &
SYSTEMS

RECORDS REQUIREMENTS
LIFE EXTENSION GUIDELINES

5 YEAR, $7 MILLION EFFORT

weee Nuclear Power Division




EPRI

OVERVIEW OF EPRI’S NUCLEAR POWER PROGRAM

COMPONENT RELIABILITY
+ NDE R&D - INSPECTION & DETECTION
+  DYNAMIC PLUS STATIC PIPING LOADS
+  CRACK GROWTH

CORROSION CONTROL

+  HYDROGEN WATER CHEMISTRY

STEAM GENERATOR

+ LONG TERM EFFECTIVENESS OF CORRECTIVE
MEASURES

+ NEWER PROBLEMS NOT COMPLETELY
ADDRESSED

+ INCENTIVE: COSTS OF LOST CAPACITY
HIGH

+ 5 YEAR, $30 MILLION EFFORT

+ [NTERACTIONS WITH NRC, INPO, DOE

Nuclear Power Division




OVERVIEW OF EPRI’S NUCLEAR

LOW LEVEL WASTE

WASTE & VOLUME REDUCTION
RADWASTE DIRECT ASSAY
LLW DISPOSAL TECHNOLOGIES

CHEMICAL CONTROL
RADIATION CONTROL

Nuclear Power Division




EPRI

OVERVIEW OF EPRI'S NUCLEAR POWER PROGRA

STEAM GENERATOR INES

STEAM GENERATOR REFERENCE BOOK

+ COMPENDIUM OF OPERATING EXPERIENCE,
LABORATORY DATA, AND GUIDELINES
RECOMMENDS CORRECTIVE ACTION FOR S/G
CORROSION
RECOMMENDS REPLACEMENT S/G AND B-0-P
DESIGN FEATURES

nAD -
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OVERVIEW OF EPRI'S NUCLEAR POWER PROGRA

BWR PIPE CRACK GUIDELIN

NDE INSPECTION GUIDELINES

(COORDINATION PLAN = EPRI, BWROG 8 NRC
LEADS TO MUTUALLY SATISFACTORY CREDIBLE
INSPECTION)

BWR WATER CHEMISTRY GUIDELINES
(WITHOUT REGULATIUNS, THESE GUIDELINES
ARE WIDELY ADOPTED)

HYDROGEN WATER CHEMISTRY IMPLEMENTATION
GUIDELINES

(COMMON BASE FOR DESIGNING FACILITIES F
STORING AND INJECTING WATER INTO A BWR)

Nuclear Power Division

OR
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REPORT

NUMBER

NSAC REPORTS
-1985-
(CONTINUED)

TITLE

94

;F°3975
NP-3938

NP-4146

REDUCING SCRAM BY MOCIFYING REACTOR SETPOINTS FOR A W 4-LOOP
PLANT

ANALYSIS OF THE HYDROGEN BURN IN THE TMI-2 CONTAINMENT
A FULL RANGE DRIFT FLUX CORRELATION FUR VERTICAL FLOW

EPRI'S ReD CONTRIBUTIONS TO THE TECHNICAL BASIS FCR REVISION OF -
ECCS RULES

NSAC REPORTS
-1986-

95

J0

GENERIC SAFETY ISSUE TRACKING AND EVALUATION SUMMARY
DESCRIPTIONS-1985 (IN PRESS)

EFFECT OF DIESEL START TIME ON BWR/6 PEAK CLAD TEMPERATURE-
LICENSING BASIS CALCULATICNS



NSAC INTERNATICNAL ASSOCIATES

13 ASSOCIATES

NSAC ASSOCIATES (DOMESTIC)

AMERICAN ELECTRIC POWER

FLORIDA POWER CORPQORATION

NEW YORK POWER AUTHORITY

DAIRYLAND

TOLEDQ EDISON

NEBRASKA PUBLIC POWER DISTRICT

OMAHA PUBLIC POWER DISTRICT (JOINED EPRI)

ALL PENNSYLVANIA AND NEW JERSEY NUCLEAR
UTILITIES TREATED LIKE MEMBERS QR ASSOCIATES

DETROIT EDISON (1986)
CONSUMERS POWER (1986)

GULF STATES (1986)

MIDDLE SOUTH (1986)

LONG ISLAND LIGHTING (1985/86)



COMBINED ALL NSAC ACTIVITIES INT® ONE RESEARCH PROJECT

RP-2420

GENERIC SAFETY ANALYSIS

- ALWR SUPPORT

- NUMARC SUPPORT

- MATRIX MANAGEMENT
(IN-HOUSE RESEARCH COSTS)
REGULATORY SAFETY ASSESSMENT

HYDROGEN CONTROL OWNERS GROUP

(NO EPRI BASE PROGRAM FUNDING (N 1986)




NUCLEAR POWER DIVISION
PROGRAMS UNDER NSAC MATRIX MANAGEMENT

MATRIX

PRESSURIZED THERMAL
SHOCK (COMPLETED)

STEAM GENERATGR INTEGR!TY
DECAY HEAT REMOVAL

PIPING INTEGRITY

TECHNICAL SPEC. IMPROVEMENT

DIESEL GENERATOR
PERFORMANCE

MANAGER

CHEXAL

LANG
VINE
CHEXAL
POWER

WYCKOFF



SCRAM ON LOW SG LEVEL

. SUME MILITARY PLANTS HAVE NOT USED S/6 LEVEL IN SCRAM
SYSTEMS

. HISTORICALLY S/6 LEVEL SCRAM WAS A COST REDUCTION
TRADE-OFF MADE RATHER THAN TO INCORPORATE MORE
PRESSURIZER SAFETY VALVE CAPACITY INDICATED BY
TRANSIENT ANALYSIS

. BETTER ANALYSIS TOOLS AVAILABLE WOW

SCRAM ON TURBINE TRIP

® CAN WE RAISE THE SCRAM SETPOINT ABOVE 102 POWER
LEVEL?



CONCLUSION

LEVEL SCRAM

1. IN ALL CASES WHERE REACTOR PROTECTION IS REQUIRED
BECAUSE OF LOSS OF THE S/G HEAT SINK, ADEQUATE

PROTECTION IS PROVIDED BY SCRAMS OTHER THAN S/G LEVEL.
Z. W PLANT STEAM FLOW/FEED MISMATCH SCRAM IS NOT NECESSARY,

3. W PLANT LOW-LOW SG LEVEL CAN BE REMOVED FOR REACTOR
POWER BELOW 502,

TURBINE TRIP

4. W PLANT WITH 407 STEAM DUMP CAN INCREASE SCRAM SETPQINT
FROM 107 TO 50% POWER ON TURBINE TRIP.

5. CE PLANT WITH 40% STEAM DUMP CAN INCREASE SCRAM SETPOINT
ON TURBINE TRIP FROM 15% TO AT LEAST 352. A HIGHER

POWER LEVEL PROBABLY CAN BE DEMONSTRATED THROUGH FURTHER
ANALYSIS.

o




CONCLUSION
ALL NSAC WORK INTEGRATED TOWARD RESOLUTION OF SAFETY ISSUES

EXAMPLE: STATION BLACKOUT

- LOSS OF OFF-SITE POWER

- DIESEL GENERATOR RELIABILITY

- DIESEL GENERATOR START TIME

- DC POWER RELIABILITY WORKSHOP

- DECAY HEAT REMOVAL

- ENGINEERING REVIEW OF DESIGN CHANGES

- PRA ON DHR (BASED ON OCONEE PRA
EXPERIENCE)

- COST/BENEFIT ANALYSIS: ON-SITE AVERTED
COSTS



GENERIC SAFETY ANALYSIS

PROGRAM

W. LAYMAN

J.CHAQ

B. CHEXAL
J. LANG

J. POWER
W. REULAND
G. VINE




ABOUT 30 ISSUES ARE BEING TRACKED

ANALYSIS UNDERWAY ON THE FOLLOWING [SSUES:
- SHUTDOWN DECAY HEAT REMOVAL

- SCR-M REDUCTION

- STATION BLACKOUT

- REDUCTION OF PIPING RESTRAINTS

- TECHNICAL SPECIFICATION IMPROVEMENT

ANALYSES COMPLETED FOR THE FOLLOWING ISSUES:
- PRESSURE VESSEL THERMAL SHOCK

- BWR ATWS

- STEAM GENERATOR SAFETY [SSUES

- LOSS OF OFFSIGHT POWER DATA BASE

- DHR RISK EVALUATION USING PRA
(WITH REGULATORY TECHNICAL ASSESSMENT GROUP)



REACTOR VESSEL THERMAL snoc(

STEAM GENERATOR INTEGRITY

SHUTDOWN HEAT REMOVAL SYSTEMS
ENVIRONMENTAL QUALIFICATION OF EQUIPMENT
EMERGENCY PLANNING

SINGLE FAILURE CRITERIA

ATWS

RELIABILITY OF VITAL EQUIPMENT

NEAR TERM REGULATORY REQUIREMENT PRIORITIZATION
SITING CRITERIA

WATER HAMMER

CONTAINMENT INTEGRITY

FRACTURE TOUGHNESS OF S/G AND RCP SUPPORTS
SYSTEMS INTERACTIONS

SEISMIC DESIGN CRITERIA

OVERALL
[NDUSTRY
PRIORITY
B
AAA

ARA

I

B

AA
INACTIVE

AA-

AAA



CONTAINMENT EMERGENCY SUMP PERFORMANCE

STATION BLACKOUT

SEISMIC QUALIFICATION OF EQUIPMENT

SAFETY IMPLICATIONS OF CONTROL SYSTEMS
HYDROGEN CONTROL MEASURES AND BURN EFFECTS

DC POWER RELIABILITY

18C SYSTEM RELIABILITY

PLANT AIR SYSTEMS GNOMALIES
LIGHTNING PROTECTION

IN-CORE INSTRUMENTATION TUBE RUPTURE
THO-PHASE NATURAL CIRCULATION

HP INJECTION SYSTEMS

INADVERTENT CRITICALITY

HIGH STRENGTH BOLTING DEGRADATION
PIPE CRACKS IN BOILING WATER REACTORS
PIPING INTEGRITY

TECHNICAL SPECIFICATIONS

OVERALL
INDUSTRY
PRIORITY

A

AAA

AA

AAA

AA

AA

AA

A

INACTIVE

A

AA
INACTIVE
INACTIVE

AA

AA

AR



RESIDUAL HEAT REMOVAL EXPERIENCE REVIEW AND SAFETY ANALYSIS

PWRs: NSAC-52
BWRs: NSAC-88

* ACIUAL LOSSES OR DEGRADATIONS OF OPERATING RHR SYSTEMS
[N SHUTDOWN COOLING MODE:

PWRs: 96 EVENTS OVER FIVE YEARS
BWRs: 90 EVENTS QVER SEVEN YEARS

« MAJOR SAFETY BENEFIT [N COLD SHUTDOWN COMES FROM
MAINTAINING ADEQUATE COOLANT INVENTORY [N REACTOR
(RECOGNITION, PREVENTION, AND RECOVERY ARE ALL
[MPORTANT) .

* SHUTDOWN REACTOR SAFETY IS ENSURED BEST BY TRAINING,
PROCEDURES, MANAGEMENT AND ADMINISTRATIVE CONTROLS WHICH
ADDRESS POTENTIAL CHALLENGES AND MAKE EFFECTIVE USE OF
ALL AVAILABLE EQUIPMENT.

e MAJOR DESIGN CHANGES ARE NOT NECESSARY TO COPE WITH
CONCERNS RAISED BY OPERATING EXPERIENCE ANALYSIS.



MAJOR CONCLUSIONS AND RECOMMENDATIONS OF NSAC-S52 FOR
PWRs ARE CONSISTENT WITH RECENT INPQ SOER AND AEOD CASE
STUDY. [INPO IS DEVELOPING SOER BASED ON NSAC-88 FOR
BWRs.

MANY AREAS OF POTENTIAL SAFETY CONCERN HAVE ALREADY BEEN
ANALYZED, QVER 100 NRC AND INPQ EVENT REPQORTS HAVE BEEN
WRITTEN ON EVENTS [N NSAC-52 AND NSAC-88.

PLANT SPECIFIC PRAs OF ZION (NSAC-84) AND BRUNSWICK
(NSAC-83) VALIDATED CONCLUSIONS OF OPERATING EXPERIENCE
STUDIES. PRINCIPLE CONCLUSIONS CONCERNING RISK OF CORE
OR PLANT DAMAGE DURING SHUTDOWN:

- RHR WEAKNESSES OBSERVED IN OPERATING EXPERIENCE
EVALUATED 8Y PRA TO RESULT IN ACCEPTABLY SMALL RISK
OF CORE MELT,

- RISK OF PLANT DAMAGE FURTHER REDUCED BY ENSURING
ADEQUATE AVAILABILITY OF DHR SYSTEMS, INVENTORY
ADDITION SYSTEMS, AND KEY SUPPORT SYSTEMS DURING
SHUTDOWN. THIS INCLUDES MAINTAINING MAIN CONDENSER
(AND STEAM GENERATORS ON PWRs) AVAILABLE DURING HOT
SHUTDOWN,

- PRA SENSITIVITY STUDIES SHOWED PRCCEDURES, TRAINING,
ADMINISTRATIVE AND MAINTENANCE [MPROVEMENTS ARE VERY
[MPORTANT,



PLANT INCIDENT ASSISTANCE

PLANT: RANCHO SECO

DATE: DECEMBER 26, 1985

CONTACT: RON COLOMBO PHONE CALL

ACTION: LAYMAN, ROSSIN
TO PLANT 12/26

FOLLOW-UP:  PTS CALCULATION REPORT TQ SMUD 1-7-86

CONCLUSION: COOLDOWN RATE SIMILAR TO “LIGHT BULB” EVENT,
BUT SHORTER DURATION AND LESS TEMPERATURE
CHANGE

CONTACT ARRANGED FOR ICS CONSULTATION



REACTOR TRIP DEC. 26, 1985

RCS TEMPERATURE
590

580 -

570 +

560 -

550 -

540 -

530 -
L 520 -
(o 510
(] 500 -
490 -
480 -
470 -
460 -
450 -
440
430 -
420 -
410 -
400 -
390

04:10:00 20:00 30:00 40:00 04:50:00

TIME
- RCS—-COLD TEMP

G

TEMPERATURE D




EPRI ASSESSMENT OF RANCHO SECO
REACTOR VESSEL TRANSIENT 12/26/85

12/31  RECEIVED CONFIRMATION OF TRANSIENT INFORMATION AND
REACTOR VESSEL FLUENCE FROM SMUD

1/6 COMPLETED ANALYS IS REPORT AND MAILED FINAL REPORT
TO SMUD

CONCLUSION

RANCHO SECO REACTOR VESSEL BELTLINE REGION HAS ADEQUATE
STRUCTURAL INTEGRITY FOR RETURN TO SERVICE WITHOUT FURTHER
EVALUATION,



DRAFT ASME SECTION XI APPENDIX FOR EVALUATION OF
UNANTICIPATED OPERATIONAL TRANSIENTS

ALLOWS DEMONSTRATION OF ADEQUATE STRUCTURAL INTEGRITY
OF THE REACTOR VESSEL BELTLINE WITHOUT DOING FURTHER
INTEGRITY ANALYSES AS LONG AS

1. REACTOR COOLANT PRESSURE HAS NOT EXCEEDED DESIGN
PRESSURE.

2. Te-RTyprs HAS NOT BEEN LESS THAN 55°F DURING THE
TRANSIENT,

RTnpts = RTnpTo *+ & Rnpr *+ 26
s RTypr = [CF] ¢ C+28-0:1 L0G B (peg Guipe 1.99)

CF FROM SECY-82-465



ASME SECTION XI APPENDIX FOR
EVALUATION OF UNANTICIPATED TRANSIENTS

1/83  GRIESBACH AND MARSTON AS ASME SECTION XI MEMBERS GOT
COMMITTEE TO ESTABLISH A WORKING GROUP ON
OPERATIONAL TRANSIENTS.

GRIESBACH HAS BEEN THE CHAIRMAN OF THE WORKING GROUP
SINCE 1/83.

' 83-85  VIRTUALLY ALL OF THE FUNDING FOR THE WORKING GROUP
TECHNICAL WORK WAS FROM EPRI.

2/86  THE DRAFT ASME SECTION XI APPENDIX FOR EVALUATION OF
UNANTICIPATED OPERATIONAL TRANSIENTS WILL GO TO THE
SECTION XI SUBCOMMITTEE FOR ITS APPRCVAL.

NRC TECHNICAL PERSONNEL HAVE BEEN INVOLVED IN THE
PREPARATION AND REVIEW OF THE DRAFT AND HAVE ENDORSED IT.
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WHAT DETERMINES THE RISK
FROM STATION BLACKOUT

-FOUR IMPORTANT FACTORS-

UFF-SITE POWER UNRELIABILITY

- IS OF DECLINING IMPORTANCE BECAUSE

- OVERALL UNRELIABILITY IS EXTREMELY LOW

= PLANT SPECIFIC UNRELIABILITY IS DIFFICULT TO DETERMINE

EMERGENCY ON-SITE POWER REDUNDANCY AND UNRELIABILITY

- THESE ARE GENERALLY RECOGNIZED AS THE BACKBONE OF A
NUCLEAR PLANTS SHUTDOWN POWER RELIABILITY

OTHER RECOGNIZED BUT NOT FULLY QUALIFIED AC POWER SOURCES
- THESE PLAY A MAJOR ROLE OUTSIDE THE U.S.

- THEY MUST BE COVERED BY OPERATING AND SURVEILLANCE
TESTING PROCEDURES

- DO NOT HAVE TO BE SEISMICALLY QUALIFIED
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WHAT DETERMINES THE RISK
FROM STATION BLACKOUT

-FOuR IMPORTANT FACTORS-

@ COPING DURATION

= IS THE PERIOD DURING WHICH THE PLANT CAN PREVENT CORE
UNCOVERY FROM THE TIME WHEN OFF-SITE AND EMERGENCY ON-
SITE AC POWER IS LOST |

- OVERSEAS UTILITIES AND REGULATORS GENERALLY ACCEPT THAT

RECOGNIZED BUT NOT QUALIFIED AC POWER SOURCES PROVIDE
COPING TIME

- HOW TO INCLUDE SUCH SOURCES IN COPING DURATION MUST YET
BE WORKED QUT BY U.S. NUCLEAR INDUSTRY AND NRC.
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EMERGENCY DIESEL GENERATOR NOTES
FROM OVERSEAS

GERMANS HAVE 4 EDGs PER NUCLEAR UNIT

= ONE IS SUFFICIENT IF NO LOCA
= HAVE 2 ADDITIONAL BACKUP EDGs FOR AFW
= BUT WITHOUT CHARGING, BATTERIES WILL LAST ONLY 30 MINUTES

[N ADDITION TO EDGs, SWEDISH PLANTS HAVE PERMANENTLY
INSTALLED BACKUP GAS TURBINE GENERATORS THAT CAN LOAD
IN 3 MINUTES

FRENCH HAVE ONE PORTABLE GAS TURBINE GENERATOR FOR EACH 4
NUCLEAR UNITS AND FACILITIES FOR CONNECTING IN 2 HOURS

FRENCH HAVE INSTALLED ONE 140 KW STEAM TURBINE GENERATOR PER
NUCLEAR UNIT TO:

- PROVIDE SEAL INJECTION WATER IN PRIMARY SYSTEM OF PWR
- CHARGE BATTERIES
= BUT WITHOUT CHARGING, BATTERIES WILL LAST ONLY ONE HOUR

FINNISH AND SWEDISH EDG UNRELIABILITY IS 1.22



EMERGENCY DIESEL GENERATOR NOTES
FROM OVERSEAS

GERMANS REPORT THEIR UNRELIABILITY TO BE 0.8%

FOR PLANNED STARTS, SWISS BRING EDGs TO SPEED QVER A 10
MINUTE PERIOD AND THEN LOAD QVER 4 MINUTES

BELGIUM HAS DROPPED BACK TO 2 FAST STARTS PER YEAR

SWEDEN HAS BACKFIT A SOFT START DEVICE ONTO ITS NUCLEAR PLANT
EDGs

-FGR PLANNED STARTS THEY ARE BROUGHT TO SPEED IN 30 SECONDS
(VS. U.S. 10 SECONDS)




U.S. DIESEL GENERATOR RELIABILITY SURVEY

PRELIMINARY DATA
1983 AND 1984

" 67% UTILITIES

UNRELTABILITY ~~],3%



EPRI ACTIVITIES ON REQUIRED
EMERGENCY DIESEL GENERATOR START TIME

BINDI CHEXAL
NUCLEAR POWER DIVISION

FEBRUARY 1986
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FAST STARTS, FAST LOADING, AND A LARGE NUM
CONTRIBUTE TO STESS AND WEAR ON EMERGENCY
GENERATORS. FAST STARTING IS ACCEPTED WORL
MAJOR CAUSE OF EDG DEGRADATION.

NRC IS ENCOURAGING A REDUCTION IN THE NUMBER
STARTS.

OVERSEAS MOST COUNTRIES ARE SLOWING DOWN TH
WHICH THEY START AND LOAD THEIR DIESELS.
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CONCLUSIONS

THIS STUDY HIGHLIGHTS THE USE OF A REALISTIC APPROACH TO
ECCS LICENSING (ACCEPTED BY NRC) TO REDUCE DIESEL
DEGRADATION AND HELP RESOLVE THE STATION BLACKOUT ISSUE.
OTHER AREAS WHERE OPERATIONAL FLEXIBILITY CAN BE [MPROVED
USING THE SAME APPROACH ARE:
» [MPROVED FUEL UTILIZATION
RELAXATION OF PERFORMANCE REQUIREMENTS
[MPROVEMENTS IN TECH SPECS

ALLOW PLANT POWER INCREASE




Ia.

[b.

II.

I1l.

Iv.

Longer than
30 minutes

Less than
30 minutes

LOSSES OF ALL OFF-SITE POWER
AT U.S. NUCLEAR PLANTS

-1985-

NUMBER OF
EVENTS IN 63.9
TOTAL SITE
CALENDAR YEARS

Total 6

LOSSES PER

0.031

0.063

SITE YEAR

0.016

0.016

0.094



LOSSES OF ALL OFF-SITE POWER
AT U.S. NUCLEAR PLANTS

Three Most Recent Years (1983, 1984, 1985)

NUMBER OF
EVENTS IN 172.9
TOTAL SITE LOSSES PER
CALENDAR YEARS SITE YEAR
[a. Longer than
30 minutes 4 0.023
Ib. Less than
30 minutes 9 0.052
Total 13 0.075
II. ; 3 0.017
IIl. 3 0.046

Iv. 8 0.046



la.

Ib.

II.

I1I.

Iv.

LOSSES OF ALL OFF-SITE POWER
AT U.S. NUCLEAR PLANTS

-ALL YEARS THROUGH 1985-

NUMBER OF
EVENTS IN 664.9
TOTAL SITe
CALENDAR YEARS

Longer than
30 minutes

Less than
30 minutes

Total

25

30

55

34

12

_OSSES PER
SITE YEAR

0.038

0.011

0.051

0.018

0.083



la
1b

la
1b

la
1b

LOSS OF ALL OFF-SITE POWER COMPARISONS
-LOSSES PER SITE YEAR-

LATEST YEAR

Longer than 30 minutes

Less than 30 minutes

Total

3 MOST RECENT YEARS

Total

ALL YEARS

Total

1984 1985
0.000 0.031
0.089 0.063
0.089 0.094
Thru Thru
1984 1985
0.013 0.023
0.031 0.0582
0.044 0.075
Thru Thru
1984 1985
0.038 0.038
0.043 0.045
0.081 0.083



Plant
Arkansas Nuclear One
Oresden
Farley
Ft. St. vrain

Indian Point
Millstone
Pilgrim

Prairie Island
St. Lucie

Turkey Point

IA

LOSS OF OFF-SITE POWER
AT U.S. NUCLEAR PLANTS

= ALL YEARS THROUGH 1985 -

THE FIFTEEN QUTAGES LONGER THAN ONE HOUR

Quration
hours:minutes

1.29
4:00
2:45
1:45

6:28
1:45

5:00
§:30

2:40
8:54

1:02
2:50
1:02

2:00
2:08

Year Where Caused by Severe Weather
1978

1965 Tornado !

1983

1983 Snow & Ice

1977 Lightningz

1980 Lightning

1976 Huv'r'ic:«lno3

1985 Hurricane

1977 Snow & Icet

1978 Snow & Ice & Salt Spray
1980

-1977

1977

1977

1985

t the time of this event Dresden had 5 transmission 1ines all on one right-of-
way. Today it has 12 transmission lines located on two right-of-ways.

2Line arrangement entering plant has been improved and it is now a technical
specification that at least one of three gas turbines is operable.

3As a precautionary step, both units were shutdown in advance of peak storm
conditions-units were shutdown when power was lost.

4Hue equipment to wash insulators while energized.



LOSS OF QOFF-SITE POWER
AT U.S. NUCLEAR PLANTS

- ALL YEARS THROUGH 1985 -

SOME INTERESTING OBSERVATIONS .

Losses of off-site power longer than:

0 minutes 27 of 65 sites
30 minutes 14 of 65 sites
1 hour 10 of 65 sites
2 hours 7 of 65 sites

38 of 65 sites have never lost all off-site power.

51 of 65 sites have not had a loss longer than 30 minutes.

The median duration of all losses is 1/2 hour.

There were only 4 losses of all off-site power longer than 30 minutes in the
last 3 years.



WEATHER-RELATED LOSSES OF OFF-SITE POWER
- ALL YEARS THROUGH 1985 -

Total weather-related losses of off-site power and unit trip
-- 15 events in 664.9 site years

-- 0.023 events/site year
Seven weather events have been substantial and 8 minor.

One of the weather-related losses occurred in 1985 and one in 1983, The
others occurred a number of years ago: two in 1980, one in 1965, and the
remainder in the 1970's.

The small number of weather losses is the result of correcting identified
weaknesses.

Median duration for weather-related losses 1 to 2 hours

Longest duration 8:54 in 1978

-- (Corrective actions are expected to prevent recurrence.



ENCINEERING & OPERATIONS
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DEPARTMENT DIRECTOR: A. RUBIO
FEBRUARY 27, 1986



ENGINEERING & OPERATIONS DEPT.

— NUCLEAR PLANT LIFE EXTENSION & CONSTRUCTIBILITY

— PLANT AVAILABILITY

— LOW LEVEL WASTE & COOLANT TECHNOLOGY



NUCLEAR PLANT LIFE EXTENSION
AND CONSTRUCTIBILITY

OBJECTIVES:

— EXTEND OPERATING LIFETIME BEYOND 40 YEAR
LICENSED TERM

— REDUCE CONSTRUCTION COSTS FOR OPERATING PLANT
MODIFICATIONS

— ESTABLISH AND MAINTAIN EQUIPMENT QUALIFICATION



NUCLEAR PLANT LIFE EXTENSION
1988 KEY ACCOMPLISHMENTS

SURRY=1 AND MONTICELLO PILOT PROJECTS:

= DETAILED ASSESSMENT OF MAJOR COMPONENTS, SYSTEMS &
STRUCTURES

— IDENTIFICATION OF UTILITY ACTIONS REQUIRED:
| MAINTENANCE, RECORDS, MATERIAL SAMPLING PLANS

— LIFE EXTENSION COSTS; MAINTENANCE, REPLACEMENTS,
REPAIRS, INSPECTIONS

= LIFE EXTENSION IMPLEMENTATION & MANAGEMENT PLAN
STATUS: ™~ 50% COMPLETE



NUCLEAR PLANT CONSTRUCTIBILITY

w
ISSUE:

— EXCESSIVE PLANT CONSTRUCTION COSTS; NEW
CONSTRUCTION—OPERATING PLANT MODIFICATIONS

SOLUTIONS (PARTIAL):
— RESOLUTION OF KEY QUALITY ASSURANCE ISSUES

— INCREASED APPLICATION OF COMPUTER-AIDED

ENGINEERING; IMPROVE PLANT INFORMATION
MANAGEMENT

— IMPROVED DESIGN /CONSTRUCTION PRACTICES



NUCLEAR PLANT CONSTRUCTIBILITY
1888 KEY ACCOMPLISHMENTS

DEVELOPED INTERIM GUIDELINES FOR APPLICATION OF
COMPUTER—AIDED ENGINEERING

COMPLETED MIDLAND 3—D CONSTRUCTION COMPUTER MODEL

EPRI TO PROVIDE PROGRAM MANAGEMENT FOR NUCLEAR
CONSTRUCTION ISSUES GROUP (NCIG)

CONDUCTED WORKSHOP ON PLANT LAYUP & EQUIPMENT
PRESERVATION



INTERIM GUIDELINES FOR CAE APPLICATION
@E@ﬂ@N/ CONSTRUCT U@N/ OPERA<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>