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1isted above. Nuotin? attendees are listed in Enclosure 1. Slides presented
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As this was an information meeting, the discussion consisted mainly of the
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to address certain issues, 2) the alternate AC power source project and the
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ENGINEERING MANAGEMENT

On July 16, 1992, members of Entergy Operations’ engineering management
briefed NRC management and staff on engineering activities at the facilities
listed zbove. Meeting attendees are listed in Enclosure |  Slides presented
by Entergy are in Enclosure 2.

As this was an inforaation meetin?. the discussion consisted mainly of the
licensee's presentation and questions or comments from the NRC staff. Some of
the more interesting topics were 1) the formation of engineering peer groups
to address certain issues, 2) the alternate AC power source project and the
possibility of dry storage of spent fuel at ANO-182, 3) the recirculation pump
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ENTERGY ENGINCERING ACTIVITIES MEETING
JULY 16, 1992

ORGANIZATION
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DESIGN ENGINEERING

JULY 16, 1992

FRED TITUS - VICE PRESIDENT, ENGINEERING




AGENDA

2. SITE INITIATIVES:

ANO

GKAND GULE
WATERFORD-3
ECHELON

¥ mmmmm:s.

HIGH LEVEL WASTE

STORAGE

STEAM GENERATOR
RELIABILITY

FROCUREMENT ENGINEERING
BWR CORE STABILITY

EWR I1GSCC MITIGATION

4  CLOSING/COMMENIS

FRED TITUS

BILL EATON

DAN PACE

JOHN HOUGHTALING
BEN FRANKLIN

BILL EATON
BILL EATON
JOHN SMITH

BEN FRANKLIN
DAN PACE
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MAJOR 1991 ACCOMPLISHMENTS

¢ JACKSON PIPING GROUP DECENTRALIZED
e NUCLEAR ANALYSIS DEPARTMENT ASSESSMENT

e ESTABLISHED ENGINEERING PROGRAMS AND SUPPORT
GROUPS

e  WATERFORD 3 ENGINEERING SELF ASSESSMENT

¢ ANO UNIT 2 ELECTRICAL SELF-ASSESSMENT

e COMPREHENSIVE PROCUREMENT INITIATIVE

¢  WATERFORD 3 CONSOLIDATION OF ELECTRICAL/1&C
e GRAND GULF SAFETY ANALYSIS GROUP

e ESTABLISHED 16 ENGINEERING PEER GROUPS

¢ LOW ENGINEERING TURNOVER
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1992 CHALLENGES/INITIATIVES

ENGINEERING SUPPORT OF PLANT NEEDS

¢«  PLANNED MODIFICATIONS
* REFUELING OUTAGES
« EMERGENT ISSUES

REGULATORY INITIATIVES

IPE

IPEEE

STATICN BLACKOUT
ANO-ALTERNATE AC

ON-SITE SPENT FUEL STORAGE
LIFE EXTENSION

MOV PROGRAM

ORGANIZATIONAL

ANO-TRANSFER PROCUREMENMNT ENGINEERING
CONSOLIDATE FUEL FABRICATION GROUP
COMPLETE ALIGNMENT OF DESIGN ENGINEERING
ISSUE DESIGN ENGINEERING DIRECTIVES
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1992 CHALLENGES/INITIATIVES (CONT'D.)

o ENGINEERING PROGRAM ENHA! _EMENTS

DBD WORK

ELECTRICAL CALCULATIONS

SETFOINT CONTROL PROGRAM
PROCUREMENT ENGIMNEERING UPGRADES
EROSION/CORROSION PROGRAM

COMMORN WELDING PROGRAM
WATERFORD 3 NOZZLE LOAD EVALUATIONS
WATERFORD 3 EQ PROGRAM ENHANCEMENTS
ANQO PIPING ISOMFTRIC PROGRAM

ANO ELECTRICAL SCHEMATIC PROGRAM
ANO BACKLOG ELIMINATION

GRAND GULF MECHANICAL CALC REVIEW

2 & & & & 2 B 9 " 9 80

« CONTINUE TO IMPROVE DESIGN QUALITY

o TRAINING
+ IMPROVE DESIGN FROCESS
e "TOTAL QUALITY"
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ANO SITE INITIATIVES

DESIGN DOCUMENT RECONSTITUTION

ALTERNATE A/C

WORKY LOAD MANAGEMENT




ARKANSAS NUCLEAR ONE

DESIGN DOCUMENT RECONSTITUTION

. APPROACH

- PROJECT SUMMARIES

® PROJECT DETAILS




DESIGN DOCUMENTATION RECONSTITUTION

ISOMETRIC UPDATE PROJECT - $30 MILLION
ELECT, DRAWING UPGRADE PROJECT - $9 TAILLION
DESIGN CONF'G. DOCUMENTATION - $24 MILLION

. DESIGN BASIS DOCUMENTS
. PLANT SETPOINT CONTROL PROGRAM
“ SAFETY ANALYSL, BASIS DOCUMENTS

. DESIGN CONNCURATION INFORMATION
MANAGEMENT SYSTEM

TECHNICAL MANUAL REVIEWS . $2 MILLION
COMPONENT DATA BASE - $ 2.5 MILLION
VALVE PROGRAM - $ 4 MILLION

COMPONENT LEVEL Q-LIST . $ 1 MILLION




ISOMETRIC UPDATE PROJECT

. SEISMIC CATECORY | PIPE & SUPPORTS

. FIELD WALKDOWNS GATHER AS-BUILT DATA

- RECONCILED AGAINST DESIGN BASIS

" NEW CAD DRAWING GENERATED

. DISCREPANCIES IDENTIFIED AND PRIORITIZED




DESIGN CONFIGURATION DOCUMENTATION PROJECT

UPPER LEVEL DOCUMENTS DEFINE DESIGN CRITERIA,
REQUIREMENTS,
AND BASES FOR SYSTEMS, STRUCTURES, AND TOPICAL AREASY

SYSTEM REVIEW CONFIRM CONSISTENCY, COMPLETENESS AND
ACCURACY

INFORMATION SYSTEM PROVIDES EASY ACCESS

DISCREPANCIES IDENTIFIED AND PRIORITIZED

SETPOINT BASES RECONSTITUTED WITH IMPROVED CONTROLS
FOR
80 MAJOR SAFETY RELATED SYSTEMS

SAFETY ANALYSIS BASES COMPILED FOR 23 TOPICS/ACCIDENTS

CO™ *"PONENT AND SYSTEM DESIGN BASIS CALCULATIONS
DE Yy cLOPED
FOR VALVE PROGRAM




STATION BLACKOUT RULE AT ANO

THE RULE: 10CFRS50.63, LOSS OF ALTERNATING CURRENT POWER

ANO SUBMITTAL OVERVIEW

&  SUBMITTALS FROM APRIL 1989 THRU SEPTEMBER 1990

= UNIT CROSSTIE PROPOSED WITH USE OF EXCESS
CAPACITY OF EDGs

¢ SER RECEIVED OCTOBER 19%

- STATED THAT SUBMITTAL DID CONFORM TO THE RULE
®  SUBMITTALS FROM APRIL 1991 THRU AUGUST 1991

= PROPOSED AN INDEPENDENT ALTERNATE AC POWER

SOURCE

¢ SSE RECEIVED OCTOBER 1991

= ANO'S PROPOSED METHOD OF COPING WITH AN SBO
FOUND ACCEPTABLE.




ALTERNATE AC POWER SOURCE PROJECT

FOUR PHASE PROJECT

. SCOPING PHASE - COMPLETE

. CONCEPTUAL DESIGN - EXPECTED COMPLETION,
AUGUST 1992

- DETAILED DESIGN - EXPECTED COMPLETION,
DECEMBER 1993

. CONSTRUCTION - EXPECTED COMPLETION,
DECEMBER 1994

ALTERNATE AC POWER SOURCE DESCRIPTION

AAC BUILDING
DIESEL GENERATOR

4160 KV AAC BUS (UNIT CROSSTIE)




OPERATIONAL FLEXIBILITY EXPECTE™ WITH AAC
POWER SOURCE

. OPERATING SCENARIOS

. STATION BLACKOUT

. LCO EXTENSION

. LOSS OF OFFSITE POWER
e PEAKING

¢ TOTAL ESTIMATED PROJECT COST

* $7.850,012
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DESIGN WORKLOAD MANAGEMENT
I
. INTEGRATION INTO SITE PROCESSES
. DEVELOPMENT OF COMMON MANAGEMENT SYSTEMS
. ONGOING AND FUTURE INITIATIVES
!
e e e s et e T R T T, BTSRRI =~ 1



INTEGRATION INTO SITE FROCESSES

RELOCATION OF DESIGN TO SITE

INTEGRATION INTO SITE MANAGEMENT TEAMS

. SAFETY REVIEW COMMITTEE

L3 PLANT SAFETY COMMITTEE

- SRC QA & 50.59 SUBCOMMITTEES

« ALARA MANAGERS COMMIT/EE

. STEAM GENFRATOR INTEGRITY COMMIITEE
o CONDITION REVIEW GROUP

. PLAN OF THE DAY MEETINGS

INVOLVEMENT IN SITE QUALITY ACTION TEAMS
. CUST AND PLANNING

. ENGINEERING DUTIES AND RESPONSIBILITIES




GRAND GULF
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I GRAND GULF NUCLEAR STATION

DESIGN ENGINEERING

® FOCUS
* NUCLEAR SAFETY
. PLANT SUPPORT (SCRAM REDUCTION)
¢ EMPLOYEE DEVELOPMENT
@ WORK PROCESS
¢  CONFIGURATION MANAGEMENT

® METHODS

HIGH QUALITY TEAM

SELF CRITICAL ATTITUDE
KNOWLEDGE OF OPERATIONS
REDUCED CONTRACTOR USE
MANAGEMENT INFORMATION SYSTEMS




CONFIGURATION MANAGEMENT
STATUS

PROGRESS TO DATE

PIPING/SUPPORT CALCS REVIEWED
INSTRUMENT SETPOINT CALCS COMPLETE
ELECTRICAL CALCS COMPLETE IN 1.92
SEISMIC QUALIFICATION CENTRAL FILL
LOWER TIER DRAWINGS CURRENT
VENDOR DRAWINGS CURRENT

UPPER TIER DRAWINGS WITHIN 30 DAYS
INSTRUMENT INDEX UPDA(ED

DESIGN CRITERIA ISSUED

COMPUTER APPLICATIONS

ME101 PIPING ANALYSIS

FAPS SUPPORT CALCS

DAPPER/CAPTOR ELECT CALCS
CABLE/RACEWAY/INSTRUMENT INDEX AUTOMATED
CAD IN ALL DISCIPLINES (MICROSTATION)
DRAWING CONTROL/CALC DATABASES

DREM PIPING NETWORK CALU

STARDYNE FINITE ELEMENT PROGRAM




CONFTGURATION MANAGEMENT
FUTURE <OCUS

SAFETY ANALYSIS DBD

GENERAL DESIGN CRITERIA ISSUE
MECHANTCAL SYSTEMS CALC REVIEW
SPECIFICATION UPGRADE

ADDITIONAL CONSTRUCTION STANDARDS
VENDOR MANUAL UPGRADE




SCRAM REDUCTION

EVALUATING PIR PROCESS

HI-LITE SCRAM CRITICAL SYSTEMS

EXTRA ATTENTION
PRIORITY RCM
WALKDOWNS
NEAR-MISS LISTING

SPECIFIC PROBLEM LREAS

. RECIRC PUMPS
. LIGHTNING




SCRAM REDUCTION ACTIVITIES

KECIRCULATION PUMPS
HISTORY

¢ FirsTt SHAFT FAILURE ApPrROXIMATELY 30,000
Hours

¢ Seconp AFTER ONe CycLE

e THIRD AFTER ONE YEAR

¢ Mip-CycLe SeaL FAILURE

e INDIRECT ScramMs

MECHANISM

¢ High CycLeE THErMAL FATIGUE

¢ vnxuown kou Cng: PROPAGATION
e FLAW ‘N EARLY SHAFTS

INVESTIGATION

WerLD WIDE EXPERTISE
FAA-GE-SuLTZER/BINGHAM-LEIBSTADT
OwNERS GrOUP

TEPCO VisiT

CURRENT STATUS - RFO05

€ DeTverMINED HyprOSTATIC BRG
ProBeLEM/WEAR RING

INsTALLED IMmPrROVED BRG

INSTALLED SHIELDED SULTZER-BINGHAM
SHAFTS

€ InsTaLLep Improvep AECL Seais




SCRAM REDUCTION ACTIVITIES

LIGHTNING

THREE RELATED TRIPS LATE 1988-8%
REMOVED ROOFTOP STRUCTURES
INSTALLED DISSIPATION SYSTEM
TWO YEARS W/0 A LIGHTNING TRIP

TWO TRIPS IN 1991

EXPANDED DISSIPATION SYSTEM
INITIATED POWER REDUCTIONS
REVIEW TEAM ON ISSUE
IMPLEMENTED 10 RECOMMENDATIONS

ONE TRIP IN 1992 AT LOW PGWER
COMPLETING FINAL RECOMMENDATION
FAILURE PREVENTION ROOT CAUSE
DETAILED REVIEW OF OTHER BWR'S
NEUTRON MONITORING TIME DELAY
GROUNDING SYSTEM WALKDOWN
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‘ WATERFORD 3

SETPOINT CALCULATIONS PROJECT

. 1990-1991 ACCOMPLISHMENTS

. CALCULATION METHODOLOGY MANUAL
DEVELOPED AND IMPLEMENTED IN 1990

. 50 INSTRUMENT SETPOINT/LOOP UNCERTAINTY
CALCULATIONS COMPLETED IN 1991

. 1992 STATUS

. 21 OF 53 SETPOINT CALCULATIONS ARE
COMPLETE

. 1993-1994 PLAN & SCHEDULE

. 53 CALCULATIONS ARE TO BE GENERATED IN 1993
. 9 CALCULATIONS ARE IN 19%

. TOTAL SETPOINT CALCULATIONS: 165

W3i-1
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WATERFORD 3

SSFI CHEMICAL & VOLUME CONTROL SYSTEM

. PERFORMED BY MAINLINE ENGINEERING ASSOCIATES

° ACCOMPLISHED JUNE 8 THROUGH JULY 1

. SCOPE: EVALUATE FUNCTION, ACCURACY,
THOROUGHNESS AND PROVIDE
INDEPENDENT ASSESSMENT OF DBD

. RESULTS

. CVCS WILL ACHIEVE DESIGN BASIS FUNCTIONS
UNDER POSTULATED ACCIDENT CONDITIONS
DBD IS ACCURATE AND GENERALLY THOROUGH
NO MAJOR SAFETY SIGNIFICANT OBSERVATICNS
EIGHTEEN TOTAL OBSERVATIONS (8
MECHANICAL, 10 ELECTRICALT&C)

W3-2
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WATERFORD 3

APPLIED MECHANICS UNIT

. NEW IN-HOUSE COMPUTER HARDWARE & SOFTWARE

¢ CALCULATION UPGRADE PROGRAM - 490
CALCULATIONS EVALUATED TO DATE

. 10 NEW DESIGN GUIDES PREPARED IN-HOUSE TO DATE.
2 MORE UNDER PREPARATION

. PRELIMINARY REVIEW OF SAFETY RELATED
EQUIPMENT NOZZLE COMPLETE. FINAL RESOLUTION
ECD: 1215/92

. CORPORATE & PEER GROUPS

OPERABILITY CRITERIA
TEMPORARY LEAD SHIELDING
MAXI BOLTS

FL. )W STRATIFICATION

SMALL BORE PIPING & SUPPORTS
EROSION/CORROSION




WATERFORD 3

GENERATION SUPPORT BUILDING

¢ COMPLETE & MOVE IN BY MARCH 1, 1993

. WILL CONSOLIDATE IN ONE BUILDING

ENGINEERINC

3 SEPARATE LIBRARI®S

DOCUMENT CONTROL

PLANT MONITORING COMPUTER DEVELOPMENT
CENTERS

PURCHASING

. BENEFITS EXPECTED

SYSTEM & DESIGN ENGINEERING INTERFACE
LIBRARY ACCESS

PLANT ACCESS CONTROL

LABOR & MATERIALS COSTS

Wi4




ECHELON

Entergy
Operations




IMPLEMENTATION OF ADVANCED NODAL

PHYSICS METHODS

JULY 16, 1992

BY

C. B. FRANKLIN
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1991

1992

1994

IMPLEMENTATION PLAN

OBTAIN RIGHTS TO STUDSVIK CASMO-3/SIMULATE-3

CMS SYSTEM

DEVELOFP BASIS MODELS FOR ENTFRGY SYSTEM

UNITS

COMPLETE BENCHMARK AND ESTABLISH

UNCERTAINTIES

PERFORM SAFETY EVALUATION AND POTENTIALLY

SUDMIT FOR NRC REVIEW

FIRST APPLICATION FOR CECOR/PHYSICS DATA

BOOK AT ANO and 'WSES-3
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INCREASED FUEL VENDOR OVERSIGHT

. ALLOWS MORE DETAILED EVALUATIONG GF VENDOR
ACTIVITIES

CORE DESIGN

e RELOAD ANALYSIS
! s TEST PREDICTIONS
«  OPERATIONAL RECOMMENDATIONS '

. CORE MONITORING SYSTEMS

® APPLY COMMON EXPERIENCES FROM ENTERGY UNITS

. POSITIONS US TO DEVELOP OUR OWN RELGAD ANALYSIS
CAPABILITY




IMPROVED ACCURACY

RELATIVE TO CURRENTLY APPROVED EOI METHODS
IMPROVEMENTS IN:

. POWER DISTRIBUTION

e ROD WORTH

» CRITICAL PREDICTIONS

o REACTIVITY COEFFICIENTS

DETERMINISTIC METHODS MAY BE APPLIED TO WIDER
RANGE OF PROBLEMS THAN CURREMT METHODS i




EXPERIENCE TO DATE

INITIAL MODELS FOR BOTH A PWR AND A BWR

PRELIMINARY COMPARISONS CONSISTENT WITH
INDUSTRY EXPERIENCE

VARIOUS VENDOR OVER CHECK CALCULATIONS HAVE
IMPROVED OVERALL QUALITY AT ENTERGY OPERATIONS,
INC.
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Spent Fuel Storage Facility ,@»

Arkansas Nuclear One g
Units 1& 2




PROBLEM

A WITHIN THE NEXT FIVE YEARS, WE WILL START RUNNING
OUT OF ROOM TO STORE SPENT FUEL...

- WHERE DO WE GO FROM HERE?

SOLUTIONS

. SHIP FUEL TO THE DEPARTMENT OF ENERGY

. INCREASE STORAGE CAPABILITY IN THE SPENT FUEL POOLS

< DRY STORAGE AWAY FROM THE AUXILIARY BUILDING




UNIT 1 FUEL INVENTORY PROJECTION

EXISTING SPACES (DESIGN) 968
LESS FULL CORE RESERVE (177) 791
*LESS UNUSABLE SPACES 756

CURRENT INVENTORY (JUNE '92) 625

EST. FOR CYCLE 12 (OCT. '93) 64
EST. FOR CYCLE 13 (APR. '95) 64
753

AFTER THE APRIL ‘95 REFUELING, PLACING NEW FUEL IN THE
POOL TO PREPARE FOR THE NEXY REFUELING WOULD INCREASE
THE INVENTORY OVER THE 756 SPACES AVAILABLE.

UNIT 2 FUEL INVENTORY PROJECTION

EXISTING SPACES (DESIGN) 988
LESS FULL CORE RESERVE (177) 811
LESS UNUSABLE SPACES 91

CURRENT INVENTORY (SEPT. '21) 489

EST. FOR CYCLE 10 (AUG. '92) 76
EST. FOR CYCLE 11 (FEB. '94) 76
EST. FOR CYCLE 12 (AUG. '95) 76

717

/. TER THE AUGUST ‘95 REFUELING, PLACING NEW FUEL IN THE
POOL TO PREPARE FOR THE NEXT REFUELING WOULD PUSH THE
INVENTORY OVER THE 751 SPACES AVAILABLE.




ACTION PLAN

SELECT VENDOR

ISSUE DESIGN CONTRACT

FINISH VENDOR DESIGN

START FABRICATION OF MAJOR
COMPONENTS

START SITE CONSTRUCTION

COMPLETE CONSTRUCTION START
EQUIPMENT TESTING

PROJECT COMPLETE -
MOVE FUEL AS REQUIRED

MAR 1992

MAY 1992

MAR 1993

JUL 1993

MAY 1994

DEC 1994

FEB 1995




ANO STEAM GENERATORS




DESIGN ENGINEERING RESPONSIBILITIES

. DESIGN ENGINEF™ING IS RESPONSIBLE FOR THE
DEVELOPMENT AND SUPPORT OF THE STEAM GENERATOR
INTEGRITY PROGRAM AT ANO

- CHAIR THE PROGRAM COMMITTEE

- PROVIDE INPUTS TO OPERATIONS AND CHEMISTRY
- INSPECTION PLANS AND RESULYS EVALUATION

- INDUSTRY INVOLVEMENT

. DESIGN ENGINEERING PRCVIDES OUTAGE SUPPORT

- DEVELOPMENT OF OUTAGE SCOFPL AND REPAIR PLANS
- INSPECTION MANAGEMENT
- DATA ANALYSIS AND REPORTS

. DESIGN ENGINEERING PROVIDES RESOLUTION OF
TECHNICAL ISSUES

- QUALIFICATION OF REPAIR TECHNIQUES
- SPECIFICATIONS/REQUIREMENTS FOR NOZZLE DAMS
- SPECIFICATIONS/REQUIREMENTS FOR MOCK UPS




ANO-1

. ANO-1 HAS TWO B&W MODFEL 177 STRAIGHT TUBE
ONCE-THROU GH STEAM GENERATORS (OTSG)

- 15,531 TUBES PER GENERATOR

- 5/8" OUTSIDE DIAMETER TUE G
- TUBES MADE OF INCONEL 60t

- 15 TUBE SUPPORT PLATES

. ANO-1 DEFECT HISTORY

- SULFUR-INDUCED INTERGRANULAR ATTACK (IGA)
(FIRST NOTED IN EARLY 1980°S)

- DETERMINED FROM TUBE PULL SPECIMENS

- PREDOMINANTLY 15th SUPPORT PLATE AND UP

. ANO-1 REPAIRS TO DATE

- "A" STEAM GENERATOR - 470 PLUGS
- "A" STEAM GENERATOR - 406 SLEEVES (187 were preventive)
- "B" STEAM GENERATOR - 179 PLUGS
- "B" STEAM GENERATOR - 489 SLEEVES (244 were preventive)




. CORRECTIVE MEASURES TAKEN

r - OXYGEN INGRESS CONTROL
- PREVENTIVE SLEEVING
- MORPHOLINE FOR SECONDARY CHEMISTRY CONTROL

. ANO-1 STEAM GENERATOR CHEMICAL CLEANING

- POWER LIMITED DUE TO STEAM GENERATOK PRESSURE
DROP

- PRESSURE DROP DUE TO TUBE SUPPORT PLATE
BROACHED HOLE BLOCKAGE (IRON OXIDE DEPOSITS)

- CHEMICAL CLEANING PERFORMED DURING 1R9
(1990)

- REMOVED 5800 LBS OF DEPOSITS FROM "A"

- REMOVED 4950 LBS OF DEPOSITS FROM "B"

- RESULTING STEAM GENERATOR PRESSURES AS GOOD
AS NEW

. ANO-1 FUTURE PLANS

- ADDITIONAL PREVENTIVE SLEEVING IN MOST LIKELY
AREAS

- ALTERNATE PLUGGING CRITERIA IS BEING
PURSUED (A LARGE NUMBER OF REPAIRED DEFECTS
WERE VERY LOW AMPLITUDE INDICATIONS)




ANO-2

ANO-2 HAS TWO CE MODEL 2815 U.-TUBE RECIRCULATING
STEAM GENERATORS (RSG)

- 8,411 TUBES PER GENERATOR

- 3/4" OUTSIDE DIAMETER TUBING

- TUBES MADE OF INCONEL 600

- 7T FULL EGGCRATE SUPPORT PLATES, 2 PARTIAL
EGGCRATE SUPPORT PLATES, 2 DRILLED SUPPORT
PLATES, AND 5§ BATWING SUPPORT PLATES

ANO-2 DEFECT HISTORY

- PRESERVICE DEFECTS

- MINOR BATWING WEAR

- DENTING (NOTED IN EARLY 1980'S)

- INTERGRANULAR ATTACK AND STRESS CORROSION
CRACKING AT FIRST AND SECOND EGGCRATE
SUPPORT PLATES (NOTED DURING SPRING 1991)

- CIRCUMFERENTIAL CRACKING AT TOP OF TUBE
SHEET (NOTED IN SPRING 1992)

- CIRCUMFERENTIAL CRACKING WAS FOUND
PREDOMINANTLY IN "KIDNEY BEAN" SHAPED
SLUDGE PII E REGION

- CIRCUMFEL _NTIAL CRACKING WAS FOUNID ONLY
IN HOT LEG SIDE OF BOTH STEAM GENERATORS

ANO-Z REPAIRS TO DATE

- "A" STEAM GENERATOR - 44 PLUGS

- "A" STEAM GENERATOR - 392 SLEEVES
- "B" STEAM GENERATOR - 120 PLUGS

- "B" STEAM GENERATOR - 56 SLEEVES




CORRECTIVE MEASURES TAKEN
\DDITION 1! |
GE LANCING FACH OUTAGHE
VING WHERE POSSIBLE, RATHLE]
LEDUCTION (IMPLEMENTATIO
y PULLED FOR ANALYSI

ANO2 FUTURE 2LANS

BEGIN USING MORFPH
ONI1POL DURING 2i
MONITORS
ALTERNATE PLUGGIN RITERIA | UED
\ LARGE NUMBER ( i 13 IS WERE VERY
LOW AMPLITUDE INDI
POSSIBLE PREVENTIA LEEVING OF EGGORATE

SUPPORT PLATES

POSSIBLE FULL BUNDLE CHEMICAL CLEANING
POSSIBLE REPLACEMENT OF COPPER/NICKEL TUBIN(
CONDENSER AND MOISTURE ScPARATOR/REHEATER
POSSIBLE SHOT PEENING OF HIGH STRESS TRANSITIO!?
AREA AT TOP OF TUBESHELE]

POSSIBLE FULL-FLOW PCLISHING i M




PROCUREMENT ENGINEERING

ENTERGY OPERATIONS, INC,

JULY 16, 1992




PROCUREMENT ENGINEERING

- ACTION TEAM CHARTERED IN MARCH 1991

DEFINE PROCUREMENT ENGINEERING
RESPONSIBILITIES AND FUNCTIONS

EVALUATE THE NEED FOR A CENTRALIZED
PROCUREMENT ENGINEERING FUNCTION

DOR BETWEEN PROCUREMENT ENGINEERING &
MATERIALS TECHNICAL

ASSESS FUTURE = CTIVITIES TO ENHANCE DESIGN
ENGINEERING INPUT INTO THE | ROCUREMENT
PROCESS

v INITIAL EVALUATION COMPLETED IN JULY 1991

SEPARATION OF MATERIALS TECHNICAL AND
PRCCUREMENT ENGINEERING FUNCTIONS

PROCUREMENT ENGINEERING RESOURCE NEEDS:

ANO 10
GGNS 8
Ww-3 ]

ECHELON 1

m-'———--*-



O Repuil vl e o
Procurement Engineering Action Team

Table 1

MATERIALS TECHNICAL /
PROCUREMENT ENGINEERING SPLIT

NATEN(ALS MAKAGEMEWT

MATERIALS TRORN? P&

Beview enginesiing speci(icetione, drewings, and
ISShNARAL  ReLuale 10  _ANCRIRCLALS . _ARRIUPIIELS
Secholces end quality requiiements for iiems o be

Maintain CG1
LALRS 10 MMIE Or sisewhers.

Perfors TER! squivalency evaiuations on [tese vhere
specific sugineering guideiines exist.

Coardibate the deveiopment of Bills-of Materisis
and  spars parts  specifications. Update and
malntain MKIE BOM'se.

ispilement the Materisl Testing function. Mansge
teating iab, Mailntain testing eguipsent. Contract
periodic testing A8 nesded.

Manage the Bhelf Life progras. Aseign shelf .ifs
LO Age sensilive materials based on Enginesring
spacifications.

implemant Enginesring Technicsl guidelines in
VAL LOUS armas as suthorized.

Develop cataloguing standards.

Maintain Whare Uewd dats o MMIS,

ENGINEERING
FROCUREMENT ENGINEERING

Develop Procurement Specifications
© Ragineered (tems
« Bpetification revisions

Parfors CGI dedications.

Perfors TER! equivelency evaiustions _including
ApGating 2081Q0 basis documente and §IMS.

Frovide technical support to BOM ansalyeis in ares

of component patyty functioninelufiid apdaring
488ign basis documents and B.M8.

Perfors Material Enginsering analysis for eshelf
iife sxtensions ahd other meterial ecceptability
studies. Specify sheif Life requiresents.

Develop technical guidelines for use by other
organizations in the area of:
- Procuremsent Bpecification review
- Material Acceptabliity Receipt Inepection and
Testling requiresents,
© Blli-of-Material Development
< Safety Clessifications
- Quality Level Determination
© Stangard Procurement Phrases
< Bquivelency Bvalustions
Shelf Lite Assignment
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PROCUREMENT ENGINEERING PEER GROUP

o CONTINUATION OF THE ACTION TEAM
> ENSURE TECHNICAL CONSISTENCY

B MONITOR INDUSTRY ACTIVITIES AND ADJUST AS
NECESSARY

. IDENTIFY SAVINGS THROUGH RESOURCE SHARING

. PAST ACTIVITIES
. SQA INVOLVEMENT
. SAFETY CLASSIFICATION
. FROCEDURE ENHANCEMENTS

v FUTURE ACTIVITIES
B POSITION PAPERS
o TRAINING PROGRAM
o IN-HOUSE ASSESSMENT
. INDUSTPRY IN OLVEMENT
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BWR CORE STABILITY

JULY 16, 1992

BY

C. B. FRANKLIN
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ENTERGY INITIATIVES/ACCOMPLISHMENTS

BWROG STABILITY COMMITTEF

ACTIVE PARTICIPATION SINCE INCEFTION

SIGNIFICANT CONTRIBUTION IN OFTIONS
IDENTIFICATION AND DEVELOPMLENT
MAJOR CONTRIBUTIONS

PERIOD-BASED DETECTION ALGORITHM FOR
THE DETECT & SUKPRESS SOLUTIONS

RECOGNIZED THE NEED FOR EARLY
DEYECTION AND THE LIMITATIONS OF THE
BWKOG /GE APPROACH

DEVELOPED AND TESTED A NEW
APPROACH INDEPENDENT OF BWROG/GE

VALUE NOT RECOGNIZED AT THAT
TIME BY BWROG/GE

T T SRR I RSP T SRE A RE W ..
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ENTERGY INITIATIVES/ACCOMPLISHMENTS (CONT’D)

. BWROG STABILITY COMMITTEE

. NEW APPROACH FULLY ADOPTED BY THE
COMMITTEE WHEN LIMITATIONS/BENEFITS
RECOGNIZED

. EXTENSIVE TESTING BY GE CONFIRMED
ENTERGY POSITION

. SIGNIFICANT SIMPLIFICATION IN
l APPLICATION METHODOLOGY (GENERIC
SETPOINT EXPLCTED)

. SIGNIFICANT MARGIN TO SAFETY CRITERIA DUE
TO EARLY DETECTION

. DEVELOPMENT OF ALTERNATIVE GPTION

¢ PROPOSED TWO FOR THE FOI'R OPTIONS
WHICH ARE APFLICABLE TO BWR/4-6
PLANTS

. ONLY ALTERNATIVE TO THE ORIGINAL D&S
SOLUTION (111-A)




A
ENTERGY INITIATIVES/ACCOMPLISHMENTS (CONT'D)

- GGNS OPERATIONAL SUPPORT

. STABILITY MAPPING BASED ON OPERATIONAL DATA
THROUGH CYCLE 5 USING OFF-LINE
DATA

- MONITOR TRANSITIC N FROM 8 X 8§ TO
9X9-5 CORE

. "ONTINUE ASSESSMENT AS APPROPRIATE




.G.S.C. C,

INTERGRANULAR
STRESS
CORROSION
CRACKING
IN

BWR'S

WHAT IS I'T?

COMBINATION OF STRESSES AND CORROSION
RESULTING IN T"RACKS

REQUIRES:

¢  SUSCEPTIBLE MICROSTRUCTURE
¢  TENSILE STRESSES
®  ENVIRONMENT
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I.G.S.C.C,

SENSITIZED STAINLESS STEEL (or INCONEL)

CARBON BEARING MATERIAL

HIGH TEMPERATURES (1000° ¥ - 1550° F)
CHROMIUM COMBINES WITH CARBON
DEPLETED AREAS ARE BASE FOR
CORROSION

HEAT AFFECTED ZONE OF WELDS

TENSILE STRESS

& MUST CONSIDER ALL STRESS (PRIMARY &

SECONDARY)

®  RESIDUAL FABRICATION STRESSES
IMPORTANT

ENVIRONMENT

¢  ELEVATED TEMPERATURES (>200° F)

e  DISSOLVED OXYGEN

¢  TYPICAL BWR CONTENT 0.2 PPM.
OPERATING

¢  CREVICE DIFFERS FROM BULK




HISTORY

FIRST OBSERVED IN 1966 - HEAT AFFECTED ZONE
OF A WELD ON 6" RECIRC LINE.

NDE DISCOVERED OTHER CRACKING IN LATE
1960°S.

1975 NRC/GE INVESTIGATION ISSUED IN NUREG

75/067

1978 NRC ISSUED NURF( 0313,

. USE OF LOW CAERBON CORROSION
RESISTANT MATERIAL

¢  SOLUTION ANNEALED WELDMENTS

ALSO IN 1978

®  FIRST LARGE BORE CRACKING

¢  FIRST INCONEL 6% CRACK

1988 NRC ISSUED GL-88-01 AND NUREG 03i3, REV. 2

®  BETTER INFORMATION ON SERVICE

CONDITIONS

&  SPECIFICALLY ADDRESSED REACTOR
COOLANT SYSTEMS

¢  IDFNTIFIED MEASURES OF RESISTANCE
TO IGSCC




e )

“1ITIGATION MEASURES

®  SELECTION AND TREATMENT OF MATERIAL

% LOW CARBON (<0.035%) OR ENHANCED
CHEMISTRY STAINLESS STEEL

®  SOLUTION HEAT TREATMENT RESTORES
STRUCTURE

®  CORROSION RESISTANT CLADDING

®  STRESS ENFANCEMENT

¢  IEAT SHRINK ' LDING (HSW)

* INDUCTIVE HEATING STRESS
IMPROVEMENT (IHSI)

¢  MECHANICAL STRESS IMPROVEMENT

(MSIP)

- ENVIRONMENTAL CONTROLS

¢  REDYUCE OXYGEN
¢  HYDROGEN INJECTION

El REDESIGN TO ELIMINATE CREVICES




GGNS HISTORY

MOST RCB PIPING FABRICATED IN 1978

BASED ON EXISTING KNOWLEDGE GGNS USED:

- LOW CARRON STEFE]
. SOLUTION ANNEALED MATERIALS

MANY SUB ASSEMBLIES RETURNED TO SUPPFLIER
FOR SOLUTION ANNEALINC OR WELD OVERLAY

SOME INSTALLED PIPING WAS WELD OVERLAYED

REMAINING WELDS USED I1iSI

FURNACE SENSITIZED SAFE ENDS REPLACED WITH
LOW CARBON STAINLESS STEEL

THERMAL SLEEVES REDESIGNED WITH "TUNIN(,
FORK" TO REMOVE CREVICE DESIGN




CURRENT CONDITION BASED ON
GL 88-01 CRITERIA

CATHGORY A - MADE OF RESISTANT MATERIAL OR
ARE SOLUTION HEAT TREATED AFTER WELDING -
210 WELDS

CATEGORY B - NOT OF RESISTANT MATERIAL AND
THSI PERFORMED PRIOR TO SERVICE OR WITHIN
TWO YEARS OF SERVICE - 24 WELDS

CATEGORY C - NOT OU RESISTANT MATERIAL AND
THSI PERFORMED AFTER MORE THAN TWO YEARS
OF SERVICE - 34 WELDS

THERE ARE NO CATEGORY D, E, F OR G WELDLETS
AT GGNS.




