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LICENSEE: Entergy Operations, Inc.

FACILITIES: Arkansas Nuclear One, Units 1 and 2 (AND-l&2)
Waterford Steam Electric Station, Unit 3
Grand Gulf Nuclear Station

SURJECT: SUMMARY OF A MEETING ON JULY 16, 1992, WITH ENTERGY OPERATIOWS'
ENGINEERING MANAGEMENT

On July 16, 1992, members of Entergy Operations' engineering management
briefed NRC management and staff on engineering activities at the facilities
listed above. Meeting attendees are listed in Enclosure 1. Slides presented
by Entergy are in Enclosure 2.

As this was an information meeting, the discussion consisted mainly of the
licensee's presentation and questions or comments from the NRC staff. Sorr n v
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-l&2, 3) the recirculation pump
and lightning mitigation activities to reduce the number of scrams at Grand
Gulf, 4) the chemical and volume control system inspection and the new
generation support building at Waterford 0, and 5) the implementation of
advanced nodal physics methods at Echelon.
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Waterford Steam Electric Station, Unit 3
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SUBJECT: SUMMARY OF A MEETING ON JULY 16, 1992, WITH ENTERGY OPERATIONS'
ENGINEERING MANAGEMENT

On July 16, 1992, members of Entergy Operation >' engineering management
briefed NRC management and staff on engineering activities at the facilities
listed above. Meeting attendees are listed in Enclosure 1. Slides presented
by Entergy are in Enclosure 2.

As this was an information meeting, the discussion consisted mainly of the
licensee's presentation and questions or cc.nments from the NRC staff. Some of
the more interesting topics were 1) the formation of engineciing peer groups
to address certain issues, 2) the alternate AC power source project and the
possibility of dry storage of spent fuel at ANO-l&2, 3) the recirculation pump
and lightning mitigation activities to reduce the number of scrams at Grand
Gulf, 4) the chemical and volume control system inspection and the new
generation support building at Waterford 3, and 5) the implementation of
advanced nodal physics methods at Echelon.
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LICENSEE: Entergy Operations, Inc. !

FACILITIES: Arkansas Nuclear One, Units 1 and 2 (ANO-l&2)
Waterford Steam Electric Station Unit 3
Grand Gulf Nuclear Station i

!

SUBJECT: SUMMARY OF A MEETING ON JULY 16, 1992, WITH ENTERGY OPERATIONS' -

ENGINEERING MANAGEMENT

On July 16, 1992, members of=Entergy Operations' engineering management
briefed NRC management and staff on engineering activities at the facilities
listed above. Meeting attendees are listed in Enclosure 1, Slides presented
by Entergy are in Enclosure 2.

As this was an infers tion meeting, 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
to. address certain issues, 2) the a)lternate AC power source project and thethe formation of engineering peer groups
possibility of. dry storage of spent fuel at ANO-l&2, 3) the recirculation pump
and lightning mitigation activities to reduce the number of scrams at Grand
Gulf, 4) the chemical and volume control system inspection and the new
generation support building'at Waterford 3, and 5) the implementation of ,

advanced nodal physics methods at Echelon. . '
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Thomas W. Alexion, Pro ect Manager
Ptoject Directorate IV-1
Division of Reactor Projects - lil/IV/V
Office of Nuclear Reactor Regulation
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Entergy Operations, Inc. Arkansas Nuclear One, Units 1 and 2

CC*

Hr. Donald C. Hintz, President Mr. John R. McGaha
and Chief Operating Officer Vice President, Operations Support

Entergy Operations, Inc. Entergy Operations, Inc.
P. 0. Box 31995 P. O. Box 31995
Jackson, Mississippi 39286 Jackson, Mississippi 39286

Mr. Robert B. McGehee
Mr. Jerry Yelverton Wise, Carter, Child & Caraway
General Manager, Plant Operations P. O. Box 651
Entergy Operations, Inc. Jackson, Mississippi
39205 Route 3 Box 137G
Russellville, Arkansas 72801 Mr. James J. Fisicaro

Director, Licensing
Mr. Nicholas S. Reynolds Entergy Operations, Inc.
Winston & Strein Route 3, Box 137G
1400 L Street, N.W. Russellville, Arkansas 72801
Washington, D.C. 20005-3502

Admiral Kinnaird R. McKee, USN (Ret)
Mr. Robert b. Borsum 214 South Morris Street
Licensing Representative Oxford, Maryland 21654
B&W Nuclear Technologies
1700 Rockville Pike, Suite 525 Hr. Charles B. Brinkman, Manager
Rockville, Maryland 20852 Washington Nuclear Operations -

ABB Combustion Engineering
Senior Resident inspector Nuclear Power
U.S. Nuclear Regulatory Commission 12300 Twinbrook Parkway, Suite 330
1 Nuclear Plant Road Rockville, Maryland 20852
Russellville, Arkansas 72801

Mr. Neil S. Carns
Regional Administrator, Region IV Vice President, Operations, ANO
U.S. Nuclear Regulatory Commission Entergy Operations, Inc.
611 Ryan Plaza Drive, Suite 1000 Route 3 Box 137G
Arlington, Texas 76011 Russellville, Arkansas 72801

Honorable Joe W. Phillips
County Judge of Pope County
Pope County Courthouse
Russellville, Arkansas 72801

Ms. Greta Dir.us, Director
Division of Radiation Control

and Emergency Management
Arkansas Department of Health
4815 West Markham Street
Little Rock, Arkansas 72205-3867
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Entergy Operations, Inc. Grand Gulf Nudear Station

.CC1

Mr. ' Donald C. Hintz, President Mr. C. R. Hutchinson
and Chief Operating.0fficer GGNS General '4anager

Entergy Operations, Inc. Entergy Operations, Inc.
P. O. 31995 P. O. Box 756
Jackson, Mississippi 39286-1995 Port Gibson, Mississippi 39150

Robert B. McGehee, Esquire The Honorable William J. Guste, Jr.
-Wise, Carter, Child & Caraway Attorney General i

P. O. Box 651 DeP?rtment of Justice l

Jackson, Mississippi 39205 State of Louisiana J
-

P. O. Box 94005 -
Nicholas S. Reynolds Esquire Baton Rnuge. Louisiana 70804-9005 !

Winston & Strawn
1400 L Street, N.W. - 12th floor- Alton B. Coi,b, M.D. i

Washington, D.C. 20005-3502 State Health Officer :
State Board of Health '

Mr. Jack McMillan, Director P. O. Box 1700
Division of Solid Waste Management Jackson, Mississippi 39205
Mississippi Department of Natural-

.

>

Resources Office of the Governor !

'P. O. Box 10385 State of Mississippi
Jackson, Mississippi 39209 Jackson, Mississippi 39201

'

President,
. Mike Morre, Attorney General ^

Claiborne County Board of Supervisors frank Spencer, Asst. Attorney General '

Port.Gibson, Mississippi 39150 State of Mississippi ;

~ Post Office Box 22947
Regional Administrator, Region 'Il Jackson, Mississippi 39225
U.S. Nuclear Regulatory Commission :
.101.Marietta St., Suite 2900 Mr. John P. McGaha |
. Atlanta, Ceorgia 30323 Vice President, Operations Support !

_

Entergy Operation:;, Inc.
1,

Mr. Michael J. Meisner P.O. Box 31995
Director, Nuclear Licensing Jackson, Mississippi 39286-1995
Entergy Operations, Inc.
P,'O. Box 756 Mr. William T. Cottle
Port Gibson, Mississippi 39150 Vice President, Operations GGNS |

Entergy Operations Inc.
Mr. Johnny Mathis Post Office Box 756 -t

-Senior Resident Inspector
. Port Gibson, Mississippi:30150

U.S.' Nuclear Regulatory Commission
. Route-2. Box 399
Port Gibson, Mississippi _ 39150

_

: ~Mr. D. L. Brannen,-Vice President
| Bechtel Power Corporation

-P.O. Box 2166
, Houston, Texas 77252-2166

>

|;
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Entergy Operations, Inc. Waterford 3

cc:

Mr. Hall Bohlinger, Administrator Regional Administrator, Region IV
Radiation Protection Division U.F. ha. clear Regulatory Commission
Office of Air Quality and Nuclear Energy 611 Ryan Plaza Drive, Suite 1000
Post Office Box 82135 Arlington, Texas 76011
Baton Rouge, Louisiana 70884-2135

Resident inspector /Waterford NPS
Mr. John R. McGaha Post Office Box 822
Vice President, Operations Killona, Louisiana 70066

Support
Entergy Operations, Inc. Parish President
P. O. Box 31995 St. Charles Parish
Jackson, Mississippi 39286 P. O. Box 302*

Hahnville, Louisiana 70057

William A. Cross Mr. Donald C. Hintz, President
Bethesda Licensing Office and Chief Operating Officer
3 Metro Center Entergy Operations, Inc.
Suite 610 P. O. Box 31995
Bethesda, Maryland 20814 Jackson, Mississippi 39286

Mr. Robert B. McGehee
Wise, Carter, Child & Caraway Chairman
P.O. Box 651 Louisiana Public Service Commission
Jackson, Mississippi 39205 One American Place, Suite 1630

Baton Rouge, Louisiana 70825-1697
Mr. D. F. Packer
General Manager Plant Operations Mr. R. F. Burski, Director
Entergy Operations, Inc. Nuclear Safety
P. O. Box B Entergy Operations, Inc.
Killona, Louisiana 70066 P. O. Box B

' Killona, Louisiana 70066
Mr. L. W. Laughlin, Licensing Manager
Entergy Operations, Inc. Mr. Ross P. Barkhurst
P. O. Box B Vice President Operations
Killona, Louisiana 70066 Entergy Operations, Inc.

Post Office Box B
Winston & Strawn Killona, Louisiana 70006
Attn: N.S. Reynolds
1400 L Street, N.W.
Washington, DC 20005-3502
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Enclosure 1

ENTERGY ENGIN[ERING ACTIVITIEL MEETING

JULY 16. 1992
,

t!MtE ORGANIZATI2ti

B. Bt,gsr NRC/fJRR/DRPW
B. D. Liaw NRC/NRR/DET
E. Imbro NRC/NRR/RSIB
G. Johnson NRC/NRR/EMCB
D. Wigginton NRC/NRR/PDIV-1
H. Conrad NRC/NRR/ENCB
K. Parczewki NRC/NRR/EMCB
G. Hornseth NRC/NRR/EMCB
K. C. Lew NRC/NHSS/SCDB
G. Cwalina NRC/NRR/RVl0
T. Alexion NRC/NRR/PDIV-1
F. Titus Entergy/V.P.-Eng.
W. Eaton Entergy/ANO
0. Pace Entergy/GGNS
J. Houghtaling Entergy/W-3
C. Franklin Entergy/ Echelon
J. Smith Entergy/ Echelon
H. Kook Entergy/0PS Support-Licensing -

,
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DESIGN ENGIXEERING

JULY 16,1992

- .
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Entergy
.

Operations

FRED TITUS - VICE PRESIDENT, ENGINEERING

.
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AGEXDA

1. OVERVIEW FRED TITUS

i

2. SITE INITIATIVES:
e ANO IIILL FAIUN
e GkAND GUIS DAN PACE
o WA1ERFORD-3 JOHN HOUGHTALING
e ECHELDN BEN HtANKLIN

.

L

3. TECHNICAL 1DPICS:
e HIGH IEVEL WAS1E BILL EATON

STORAGE
e S1EAM GENERATOR BILL EATON

RELIABillTY
a PROCUREMENT ENGINEERING JOHN SMI11{
* BWR CORE STABILI1Y BEN FRANKilN
e MWR IGSCC MITIGATION DAN PACE

4. CLOSING / COMMENTS ALL

.

=
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EXECUTWE VICE AD N TWE VICE PRESIDENT

& PRESIDENT & COO SERVICES A LEGALA EYTERNAL
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,
,

,I
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DESIGN ENGINEERING

iL&aMae
VICE PfESIDENT

ENOfNEERNG

I
i

w.A. sax w na m ns.danse EF.008A131358 48Stime C.S.F M 88EJN'
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MAJOR 1991 ACCOMPLISHMENTS

JACKSON PIPING GROUP DECENTRALIZEDe
,

NUCLEAR ANALYSIS DEPARTMENT ASSESSMENTe .

ESTABLISHED ENGINEERING PROGRAMS AND SUPPORT.

GROUPS

WATERFORD 3 ENGINEERING SELF ASSESSMENT*

.

- ANO UNIT 2 ELECTRICAL SELF-ASSESSMENT.

COMPREHENSIVE PROCUREMENT INITIATIVE=

WATERFORD 3 CONSOLIDATION OF ELECTRICAL /I&Ce

GRAND GULF SAFETY ANALYSIS GROUPe

|
ESTABLISHED 16 ENGINEERING PEER GROUPSL e

L
:

LOW ENGINEERING TURNOVER.

.
-.

. . . - - - . -_ - _ . _ - . - _ _ . _ _ . _ _ . _-
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APPROVED ENGINEERING PEER GROUPS AND MEMBERS
'

-

MANAGEMENT
PEER GROUP SPONSOR ANO ECHELON C-GNS W3

| Tranng W F. (BR) Maahbum Darren W!kama (L) Bob Lang Dorrws Berrytwr. Mumar Praeankumar

(801)9644385 (501)9644668 ( 0 11964 9450 (601)4374248 (504)T334422'

Fire nvwi W F. (nu) Maahbum Ron Repoa TBD Emmett Fban (L) Tam udsey

i (80119644085 (501)9644015 1601)437 4395 (5041739 4550

Pipeng Stresa and Support W F. (Bin) Maahburn Bu Grossori (L) K R Rao Scx2 en Joe Abinamre

(801)9644385 (501)964 8350 (601)964-9413 (60184/ 4253 (5041739 4471

Motor and Asr Operated vaMrs W F. (SE) Mashbum Det Rogers K R Rao Jeff Wnght (L) C.to nahch
(601)9644385 (50119644316 (601)964 9413 1601)4374229 (5041739 4435

Doctreat Design 4nc*udmg Doctrical porton of W R W F. (BN) Mashbum Genn Dobbs TBD i E. Barnett P A Ja$ san
Sianon Bachout. DC voltage Drop, RG-175 (6011964 4385 (50139644513 (601)<374177 (5041730e32s

CMf/ Mechanical Design W F. (BN) Manhburn Rdk Lane N/A Danny Cost / Buce Proctor

(601)984 4385 (501)9644001 F01;437470 (504173& 6456
RaveDubey
(60114374227

Ermronmental Ou ak6 cation W F. (t".8) Mastesnn Bnan Steenrnan (L) TBD Getaid untz Marte Ramos

(801)9644385 (501)9644675 (601)437 4351 (50417394687

8
Seismec Ouahfcanon/Suuctural W F. (BN) Maaht, urn Doy9e Adame K R Rao (L) Amar Shahkarams Ahn Burke

(901)9649385 (501)964 4319 (001)964 9413 (601)4374267T1 (504)T396250
,

Mark Locke Mene R>ee Gusenez
(601)437 4271 (504)T3942TT

t&C W F. (Bes) Mashburn Wayne Cottmgham TBD Denrws Berrytwar nchard Ohmes M
(801196443e5 (5011964 4526 (e01)<374248 cos)73ae341

Weiding and inspecton - enesuding Secnon m, St, IST and rgpair W F, (BR) Maahourn Ba Conweree Matt Tommoy Kenny Baker Genn Roben

end replacement (801)96443s5 (501)sS4es33 N (coi)4374250 (504;73 ace 33
,

(e011984 0436

Secur:ty W F. (B n) fAanhtun Tom Ott TBD Dub Bertiend/ (L) Tt:Da Gosaday

(801)964CML5 (501)J644534 (601)437 4252 (504J7396262
Deve Benway
(80114374179

Domign Process W F. (32) Manhburn hafton Nff N/A Aziz Phan6far Kan McArthur (L)
|801)9644385 (501)9644326 {001)4374100 (504)T394397

Saeve Paquette DavM Grey

(501)9644505 (5041739 4291

PEERGllOUPS. ENGR

. . . .
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APPROVED ENGINEERING PEER GROUPS AND MEMBERS

-

MANAGEMENT
PEER GROUP SPONSOR ANO ECHELON GGNS W3

Configuraton Management J S pehn) Samth Dave Bauman (L) N/A F4 chard VWght Ken McArthur

(8011964-9380 001)9644461 (60114374254 (504)rN6397

CAD J S pohn) Smith Fkger Wardia= N/A Bruce McCaN (O Ronaka Cummens

(801)984-9380 (501)96444M (601)437 4225 (504)rW4228

Procuremant Eng.rwang J.S ponn) Srnth Charbe Tyrone (L) TBD bnda Patterson Dnie Genodoro
(8011964 9380 (5011964 4066 (601)437 4252 (50417Ne612

A ''.stions J S (Dhn) SrWth John Jehlen (L) Fred Smeth Bruce McCan Steve FernasCompu. 6

(8011964 9380 (5013964 3510 (601)96+9442 (601)4374225 (504)TW6714

PRA/IPE J S pohn) Smrth John Auft (P) TBD Gary Smeth Jony aioknen

(501)98+9380 (501)96446T3 (601)4374493 (504)73S4265
nahe uoyd (S)
(50119644654

Satety ArudyWe C B (Ben) Frankan Jerry Head (P) bred Per 5Ake VWhrow Jerry Holman/
(e0119844430 (501)s044een (601)ee4 9443 (e01)437424r (504)raa6265

Joy M aar(S) Paul Scard
00119644670 (504)r3So438

Buenwee Precoce J S. pohn) Smith Dutcm Bailey Edeo Muse Randy TrewAon (L) Bun Howar1
1801)S644380 (501)9644452 (801)964-9392 (6011437 4226 (504)T394327

L = Leader

.

PEERGROUPS. ENGR
u
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1992 CHALLENGES /INrrIATIVES
i

e ENGINEERING SUPPORT OF PIANT NEEDS

e PLANNED MODIFICATIONS
e REFUELING OUTAGES
e EMERGENT ISSUES ,

e REGULA1 DRY INITIATIVES

e IPE
e IPEEE

STATION BLACKOUTe

ANO. ALTERNATE ACe

e ON SITE SPENT FUEL STORAGE
,

e LIFE EXTENS!ON
e MOV PROGRAM'-

L e. ORGANIZATIONAL
~

ANO-TRANSFER PROCUREMENT ENGINEERINGe

i ..
CONSOLIDATE FUEL FABRICATION GROUP.

| COMPLETE ALIGNMENT OF DESIGN ENGINEERING
'

.

ISSUE DESIGN ENGINEERING DIRECrlVES.

_

'M r - y .p- mmy. w r - - - - w ~ ,em . y -- *
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1992 CIIALLENGES/ INITIATIVES (CONT'D.)

. ENGINEERING PROGRAM ENIIAr..EMENTS

= DBD WORK
e ELECTRICAL CALCULATIONS
. SETPOINT CONTROL PROGRAM
o PROCUREMENT ENGINEERING UPGRADES

EROSION / CORROSION PROGRAM.

e COMMON WELDING PROGRAM
WATERFORD 3 NOZZLE LOAD EVALUATIONS.

WATERFORD 3 EQ PROGRAM ENHANCEMENTSe

ANO PIPING ISOMETRIC PROGRAMe
i

ANO ELECTRICAL SCHEMATIC PROGRAM
_

e

ANO BACKLOG ELIMINATION.

GRAND GULF MECHANICAL CALC REVIEW.

.

CONTINUE TO IMPROVE DESIGN QUALflY.

. TRAINING
e IMPROVE DESIGN PROCFES

"IUTAL QUALITY'i e

|

-
.,

, - . - - - . , _ , , . _ . . . _ . . . ,.
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ANO SITE INITIATIVES

4

* DESIGN IX)CUMENT RFf0NSTITUTION

!

* ALTERNATE A/C
'

:

* WORKIDAD MANAGEMENT

.

>

f
||

,
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ARKANSAS NUCLEAR ONE
<

e-

DESIGN DOCUMINI' RECONSTITUTION

I

e Al'I'RO ACil

e l'ROJECT SUMMARIES
,

_
c

e PROJECT DETAIIS

:

|

f

o
, a
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DESIGN DOCUMENTATION RECONSTITUTION |
1

e ISOMirl' HIC UPDATE PROJECT $30 MILLION-

I
!

* ELECT. DRAWING UPGRADE PROJECT $9 TAILLION- ,

i
i

f
e- DESIGN CONF!G. DOCUMENTATION $24 MILLION-

* DESIGN BASIS DOCUMEN'IS

* PLANT S171' POINT CONTROL PROGRAM

e SAFETY ANALYSIS BASIS DOCUMFNIS

* DFMIGN CONFIGURATION INIVRMATION
MANAGEMENT SYSTEM

e TECIINICAL MANUAL REVIEWS $2 MILLION-

i

!e COMPONENT DATA BASE $ 2.5 MILLION-

'|;

|- e VALVE PROGRAM $4 MILLION-

L

|
- e COMPONENT LEVEL Q LIST - $1 MILLION-

_
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ISOMETRIC UPDATE PROJECT

.

.

* SEISMIC CATEGORY I PIPE & SUPPORTS

I

* FIELD WALKiX)WNS GATilER AS-IlUILT DATA

* RECONCILED AGAINST DESIGN llASIS ,

* NEW CAD DRAWING GENERATED

e DISCREPANCIFS IDENTIFIED AND PRIORITIZED

,
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DESIGN CONFIGURATION DOCUMENTATION PitOJECT |

|
,

* UPPER LEVEL DOCUMEN'IS DEFINE Dl31GN CRITERIA,
REQUIREMENTS,
AND BASES FOR SYSTEMS, STRUCTURES, AND TOPICAL AREAS

{

* SYSTEM REVIEW CONFIRM CONSISTENCY, COMPLETEN13S AND
ACCURACY

,

,

* INFORMATION SYSTEM PROVil)ES EASY ACCESS

-

;

* DISCREPANCIES IDENTIFIED AND PRIORIT17.ED

* SETPOINT BASES RECONSTITUTED WITII IMPROVED CONTROIS
FOR

. 80 MAJOR SAFETY RELATED SYSTEMS -

*- - SAFETY -ANALYSIS HASES COMPILED FOR 23 TOPICS /ACCIDEN'IE

* CO'?PONENT AND SYSTEM DESIGN BASIS CALCULATIONS
1)E4 ELOPED
IT)R VALVE PROGRAM

-
i

I

4
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STATION BLACKOUT RULE AT ANO

e TIIE RULE: 10CFR50.63, IDSS OF ALTERNATING CURRENT POWER

e- ANO SUBMI1TAL OVERVIEW

e SUBMrITALS FROM APRIL 1989 TIIRU SEPTFMBER 1990

UNIT CROSSTIE PROPOSED WrrII USE OF EXCESS
*

-

CAPACITY OF EDGs -

e SER RECEIVED OC1DBER 1990
~

STATED T11AT SUBMrITAL DID CONFDRM TO TIIE RULE-

e SUBMFITAIS FROM APRIL 1991 TIIRU AUGUST 1991

PROPOSED AN INDEPFNDENT ALTERNATE AC POWER-

SOURCE

e SSE RECEIVED OC'IDBER 1991

ANO'S PROPOSED ME1110D OF COPING WITII AN SBO-

FOUND ACCEPTABLF.

& C

L___.
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AllfFENATE AC POWER SOURCE PROJECT

e IT)UR PIIASE PROJECT
,

e SCOPING PilASE - COMPilTE

e CONCEMUAL DFSIGN - EXPFETED COMPIlTION,
AUGUST 1992

e DETAII.ED DFSIGN - EXPFfTED COMPLETION,
DECEMBER 1993

* CONSTRUCTION - EXPECTED COMPLIXION,
DFEEMBER 1994

_

1

ALTERNATE AC POWER SOURCE DESCRIPTION

e- AAC BUILDING

e DIESEL GENERA'IDR

e 4160 KV AAC BUS (UNIT CROSSTIE)

_

0
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OPERATIONAL FLEXIBILITY EXPECTED WITH AAC
POWER SOURCE

s

* OPERATING SCENARIOS

e STATION HLACKOUT

* LCO EXTFNSION

e LOSS OF OFFSITE 10WER

* PEAKING

_

* TOTAL ESTIMA'ITD PROJECT COST

e $ 7.850,012

I

!
|

~
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DESIGN WORKLOAD MANAGEMENT

i

b

\%

e INTFORATION INTO SITE PROCFSSES

* DEVEIDI%iENT OF COMMON MANAGEMINT SYSTFAtS

.

* ONGOING AND FUltRE INITIATIVES

.

)

1 - ,.
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INTEGRATION INTO SITE PROCESSES

e RELOCATION OF DESIGN 'ID SITE

e- INTEGRATION INTU SITE MANAGEMENT TEAMS

e SAFETY REVIEW COMMFITFE

e PLANT SAFE'IY COMMITTEE

e SRC QA & 50.59 SURCOMMrITEFS

e ALARA MANAGERS COMMITTEE
.

e STEAM GENERATOR INTEGRITY COMMITTEE
|

e CONDITION REVIEW GROUP

e PLAN OF TIIE DAY \ TEE' RINGS

e INVOLVEMENT IN SITE QUALITY ACTION TEAMS

e COST AND PLANNING

e ' ENGINEERING DUTIES AND RESPONSIBILITIES

.

Mm m
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GRAND GULF

.

.

..

|

_
- -

-

Entergj
.

Operations
.
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GRAND GULF NUCLEAR STATION
DESIGN ENGINEERING,

e FOCUS

e NUCLEAR SAFETY
e PLANT SUPPORT (SCRAAf REDUCTION)
* EMPLOYEE DEVELOPAfENT
e- WORK PROCFXS
e- CONFIGURATION MANAGEMENT

e METIIODS

* IIIGII QUALITY TEAM
e SELF CRITICAL ATTITUDE
o KNOWLEDGE OF OPERATIONS
e REDUCED CONTRACTOR USE
e MANAGEMENT INFORMATION SYSTEMS

,

--

_- -,
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CONFIGURATION MANAGEMENT
STATUS

e PROGRESS TO DATE

e PIPING / SUPPORT CALCS REVIEWED
e INSTRUMENT SETPOINT CALCS COMPLETE
e ELECTRICAL CALCS COMPLETE IN 1$92
e SEISMIC QUALIFICATION CENTRAL FILL.-

e - LOWER TIER DRAWINGS CURRENT
e VENDOR DRAWINGS CURRENT
e UPPER TIER DRAWINGS WITIIIN 30 DAYS
e INSTRUMENT INDEX UPDAfED
e DFEIGN CRITERIA ISSUED

_

e COMPUTER APPLICATIONS

e- ME101 PIPING ANALYSIS
"e. FAPS SUPPORT CALCS

e DAPPER /CAI'rOR ELECT CALCS
e CABLE / RACEWAY /INSTRUMENTINDEX AUTOMATED
e CAD IN- ALL DISCIPLINES (MICROSTATION)
e DRAWING CONTROL / CALC DATABASES;

e DREM PIPING NETWORK CALC
e. STARDYNE FINITE ELEMENT PROGRAM

_.
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CONFTGURATION MANAGEMENT
FUTURE FOCUS

e SAFETY ANALYSIS DBD

e GENERAL DESIGN CRITERIA ISSUE

e MECHANICAL SYSTEMS CALC REVIEW

e SPECIFICATION-UPGRADE

e ADDITIONAL CONSTRUCTION STANDARDS -

e VENDOR MANUAL UPGRADE

_

'
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SCRAM REDUCTION

EVALUATING PIR PROCESS.

:. Hi-LITE SCRAM CRITICAL SYSTEMS

EXTRA ATTENTION--

PRIORITY RCM.

WALKDOWNS-

NEAR-MISS LISTING -

-

SPECIFIC PROBLEM AREAS.

RECIRC PUMPS.

LIGHTNING.

,

.-

,
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SCRAM REDUCTION ACTIVITIES j
i

REC 1RCULATION PUMPS-

* HISTORY

e FIRST SHAFT FAILURE APPROXIMATELY 30,000
hours

e SECOND AFTER ONE CYCLE
e THIRD AFTFR ONE YEAR
e MID-CYCLE SEAL FAILURE
e-INDIRECT SCRAMS

e MECHANISM

e HIGH CYCLE THERMAL FATIGUE
e UNKNOWN .(Md CYCLE PROPAGATION -

e rLAW TN :ARLY 5 HAFTS
,

'

INVESTIGATION

e WCRLD WIDE EXPERTISE
e FAA-GE-SULTZER/ BINGHAM-LEIBSTADT-

e OWNERS GROUP
~

e TEPC0 VISIT ,

'

e CURRENT STATUS - RF05

e DETERMINED HYDROSTATIC BRG
PROBLEM / WEAR RING

e INSTALLED IMPROVED BRG
e INSTALLED SHIELDED SULTZER-BINGHAM

SHAFTS
* INSTALLED-IMPROVED AECL SEALS

l

.
.

L
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'SCRAM REDUCTION ACTIVITIES

LIGHTNING

e THREE RELATED TRIPS LATE 1988-89
s REMOVED ROOFTOP STRUCTURES
e INSTALLED DISSIPATION SYSTEM
e Bl0 YEARS W/0 A LIGHTNING TRIP

'

e TWO TRIPS IN 1991
e -EXPANDED DISSIPATION SYSTEM
e INITIATED POWER REDUCTIONS -

e : REVIEW TEAM ON ISSUE
e IMPLEMENTED.10 RECOMENDATIONS

e ONE TRIP IN 1992 AT LOW POWER
e COMPLETING FINAL RECOMENDATION
e FAILURE-PREVENTION ROOT CAUSE
e DETAILED REVIEW 0F OTHER BWR'S-

e NEUTRON MONITORING TIME DELAY
e- GROUNDING SYSTEM WALKDOWN

-.

vi
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WATERFORD-3
.

-

t
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_ _
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Operations
L -
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WATERFORD 3

SETPOINT CALCULATIONS PROJECT

1990-1991 ACCOhfPLISHhfENTS*

CALCULATION METIIODOLOGY SIANUAL*

- DEVELOPED AND IMPLEMENTED IN 1990
* 50 INSTRUMENT SETPOINT/ LOOP UNCERTAINTY

CALCULATIONS COMPLETED IN 1991

( 1992 STATUS
_

21 OF 53 SETPOINT CALCULATIONS ARE*

COMPLETE

i

^

* 1993-1994 PLAN & SCIIEDULE

53 CALCULATIONS ARE TO BE GENERATED IN 1993+-

9 CALCULATIONS ARE IN 1994*
.

n

TOTAL SETPOINT CALCULATIONS: 165*

|

|. W3-1
u

,
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WATERFORD 3
,

.

.SSFI CHEMICAL & VOLUME CONTROL SYSTEM

'

PERFORMED BY hiAINLINE ENGINEERING ASSOCIATES*

ACCOhfPLISHED JUNE 8 THROUGH JULY 3*-

* - SCOPE: EVALUATE FUNCTION, ACCURACY,
THOROUGHNESS AND PROVIDE -

INDEPENDENT- ASSESShfENT OF DBD

RESULTS-*

.

CVCS WILL ACHIEVE DESIGN BASIS FUNCTIONS*

UNDER POSTULATED : ACCIDENT CONDITIONS
DBD IS ACCURATE AND GENERALLY THOROUGIIe

.NO hfAJOR SAFETY SIGNIFICANT OBSERVATIONS*

EIGHTEEN TOTAL OBSERVATIONS- (8+

MECHANICAL,10 ELECTRICAL /I&C)

W3-2
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WATERFORD 3

'APPLED MECHANICS UNIT

NEW IN-IIOUSE COMPUTER HARDWARE & SOFTWARE*

CALCULATION UPGRADE PROGRAM -450*

CALCULATIONS EVALUATED TO DATE

10 NEW DESIGN' GUIDES PREPARED IN-IIOUSE TO DATE.*

2 MORE UNDER PREPARATION

PRELIMINARY REVIEW OF SAFETY RELATED -*

EQUIPMENT NOZZLE COMPLETE. FINAL RESOLUTION
ECD: 12/15/92

CORPORATE & PEER GROUPS*

OPERABILITY CRITERIA-*

TEMPORARY LEAD SHIELDING*

MAXI BOLTS*

FLJW STRATIFICATION*

SMALL-BORE PIPING & SUPPORTS*
,

EROSION / CORROSION*

,

W3-3

|
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WATERFORD 3

GENERATION SUPPORT BUILDING

COMPLETE & MOVE IN BY MARCII 1,1993*

WILL CONSOLIDATE IN ONE BUILDING*

ENGLNEERING*

3 SEPARATE LIBRARIFE*

DOCUMENT CONTROL*

PLANT MONITORING COMPUTER DEVELOPMENT*

CENTERS
.

PURCIIASING*

~ BENEFITS EXPECTED*

SYSTEM & DESIGN ENGINEERING INTERFACE*

LIBRARY ACCESS* '

a' PLANT ACCESS CONTROL
LABOR & MATERIALS COSTS-*

W3-4

. _ , - . -
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ECHELON

,

_
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Entergy
Operations

_
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IMPLEMENTATION OF ADVANCED NODAL

PHYSICS METIIODS

JULY 16,1992

_

9

BY

C. B. FRANKLIN

-

.

--,
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IMPLEMENTATION PLAN|

1991 OBTAIN RIGHTS TO STUDSVIK CASMO-3/ SIMULATE-3
CMS SYSTEM

1992 DEVELOP BASIS MODELS FOR ENTERGY SYSTEM ,

UNITS

_

1993 COMPLETE BENCHMARK AND ESTABLISH
UNCERTAINTIES

1994 PERFORM SAFETY EVALUATION AND POTENTIALLY
SUBMIT FOR NRC REVIhv

12 U FIRST APPLICATION FOR CECOR/ PHYSICS DATA
BOOK ~AT ANO and WSES-3

!
|

o

_.

|

l'
_ _ _ _
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INCREASED FUEL VENDOR OVERSIGHT

ALII)WS MORE DETAILED EVALUATIONG OF VENDORe

. ACTIVITIES

ICORE DESIGNe

RELOAD ANALYSIS.

l

n TEST PREDICITONS
_

|OPERATIONAL RECOMMENDATIONSe

CORE MONITORING SYSTEMS.-

APPLY COMMON EXPERIENCES FROM ENTERGY UNITS..

:

POSITIONS US TO DEVELOP OUR OWN RELOAD ANALYSIS.

CAPABIIIlY
; -.

*
,

|

mm

i
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IMPROVED ACCURACY

. REIATIVE 'IV CURRENTLY APPROVED EOI METHODS
IMPROVEMENTS IN:

POWER DISTRIBUTION.

. ROD WORTH

.

. CRITICAL PREDICTIONS

e REALTIVITY COEFFICIENTS

e - DETERMINISTIC MEDIODS MAY BE APPLIED TO WIDER
RANGE OF PROBLEMS THAN CURRENT METHODS

._

O
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EXPERIENCE TO DATE

INITIAL MODELS FOR BOTH A PWR AND A BWR.

PRELIMINARY COMPARISONS CONSISTENT WITHe

INDUSTRY EXPERIENCE

.

VARIOUS VENDOR OVER CHECK CALCULATIONS HAVE.

IMPROVED OVERALL QUALITY AT ENTERGY OPERATIONS,
INC.

..

!

.

p,, . w , .-.



. -. . - _ . -- .

; ::: :

K
. .--

_. _- @.y
. % e.,. .p>~~,,4:.;..p-.. .. .. ' . ,,, ,, nu.' -.. .

.,.
.

_

. .
-;...

. .$,$., an. \.
,

^
-

.

.

V
.| Spent Fuel Storage Facility j~ ::)s .

.

c

. . Arkansas Nuclear One 1.k..b,.%.t
'
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PROBLEM

.

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

* WHERE DO WE GO FROM HERE7

SOLUTIONS

.

* . SHIP FUEL TO THE DEPARTMENT OF ENERGY

e INCREASE STORAGE CAPABILITY IN THE SPENT FUEL POOLS

e ORY STORAGE AWAY FROM THE AUXILIARY BUILDING

.

, , _ , , ,. , ...s- , -. ---- s -
,
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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 NEXT 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 751

CURRENT INVENTORY (SEPT. '91) 489
'

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

717'
, .

UTER 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..

L-

- . . - - - ... - - . _ . .. _ . .- .I:-
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ACTION PIAN

'
SELECT VENDOR MAR 1992

ISSUE DESIGN CONTRACT MAY 1992

FINISH VENDOR DESIGN MAR 1993

START FABRICATION OF MAJOR JUL 1993
COMPONENTS

,

START SITE CONSTRUCTION MAY 1994

COMPLETE CONSTRUCTION START DEC 1994
EQUIPMENT TESTING

PROJECT COMPLETE -- FEB 1995
MOVE FUEL AS REQUIRED

_
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ANO STEAM GENERATORS
.
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DESIGN ENGINEERING RESPONSIl51LITIES

DESIGN ENGINEF:"NG IS RESPONSIllLE FOR THEe

DEVELOPMENT AND SUPPORT OF THE STEAM GENERATOR
INTEGRITY PROGRAM AT ANO

- CHAIR THE PROGRAM COMMITTEE
- PROVIDE INPUTS TO_ OPERATIONS AND CHEMISTRY ,

- INSPECTION PLANS AND RESULTS EVALUATION
- INDUSTRY INVOLVEMENT

-

g

DESIGN ENGINEERING PROVIDES OUTAGE SUPPORT.

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

4

,

. - DESIGN ENGINEERING PROVIDES RESOLUTION OF-

TECHNICAL ISSUES

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

.

y . . - y 7 ,. --- ,.
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ANO-1 ;

,

|-

ANO 1 HAS MVO B&W MODEL 177 STRAIGHT TUBEe

ONCE-TIIROUGH STEAM GENERATORS (OTSG)
p .

- 15,531 TUBES PER GENERATOR
- - 5/8" OUTSIDE DIAMETER TUE 4G
- TUBES MADE OF INCONEL 600

15 TUBE SUPPORT PLATES-

,

ANO-1 DEFECT HISTORYe-
-

- SULFUR INDUCED INTERGRANULAR ATI'ACK (IGA)
(FIRST NOTED IN EARLY 1980'S)

- DETERMINED FROM TUBE PULL SPECIMENS
- PREDOMINANTLY 15th SUPPORT PLATE AND UP-

e' ANO-1 REPAIRS TO DATE

"A" STEAM GENERATOR - 470 PLUGS-

."A" STEAM GENERATOR - 406 SLEEVES (187 were preventive)
L - "B" STEAM GENERATOR -179 PLUGS

"B" STEAM GENERATOR - 489 SLEEVES (244 were preventive)--

|'

|
,

2
'

, _ _ -,.m... - , - , . . .- - , , . . . .. . . - . . _ . _ . .
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* CORRECTIVE MEASURES TAKEN

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

+- ANO 1 STEAM GENERATOR CIIEMICAL CLEANING

- POWER LIMITED DUE TO STEAM GENERATOR PRESSURE
DROP

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

- CHEMICAL CLEANING P2RFORMED 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 FUT11RE 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)

f
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ANO 2

ANO 2 HAS BVO CE MODEL 2815 U TUBE RECIRCUIATING*

STEAM GENERATORS (RSG)

- 8,411 TUBES PER GENERATOR
- 3/4" OUTSIDE DIAMETER TUBING
- TUBES MADE OF INCONEL 600
- 7 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 PILE REGION

- CIRCUMFEL.NTIAL CRACKING WAS FOUND ONLY
IN HOT LEG SIDE OF BOTH STEAM GENERATORS

e ANO 2 REPAIILS TO I) ATE

- "A" STEAM GENERATOR - 44 PLUGS
"A" STEAM GENERATOR - 392 SLEEVES-

|- "B" STEAM GENERATOR - 120 PLUGS-

- "B" STEAM GENERATOR - 56 SLEEVES

|
L

|
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* COllRECTIVE MEASURES TAKEN

IlORIC ACID ADDITION IN 1983 TO ARREST DENTING
SLUDGE LANCING EACli OUTAGE
SLEEVING WilERE POSSIBLE, RATIIER TilAN PLUGGING
Tiior REDUCrlON (thiPLEh1ENTATION TESTING ONGOING)
5 TUBES PULLED FOR ANALYSIS

_

* ANO 2 FUTURE PLANS <

13EGIN USING h10RPilOLINE FOR SFCONDARY CllEhilSTRY
CONTROL DURING 2R9 (FALL 1992)
Ni6 hiONITORS

- ALTERNATE PLUGGING CRril!RIA IS 13EING PURSUED
(A LARGE NUh1BER OF REPAIRED DEFECTS WERE VERY
LOW AhiPL!TUDE INDICATIONS)

'

POSSIBLE PREVENTIVE SLEEVING OF EGGCRATE
SUPPORT PLATES
POSSIBLE FIJLL BUNDLE CllEhilCAL CLEANING
POSSIBLE REPLACEhiENT OF COPPER /NICiWL TUBING IN
CONDENSER AND hiOISTURE SEPARATOR /REllEATER

- POSSillLE SilOT PEENING OF lilGli STRESS TRANSITION
AREA AT TOP OF TUBESIIEET

- POSSIBLE FULL FLOW POLISlilNG SYSTriM

-
. .. 1 .
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PROCUREMENT ENGINEERING
:

ENTERGY OPERATIONS, INC.

'

JULY 16,1992
,

1

.
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PROCUREMENT ENGINEERING ;

,

;

t

* Acl10N TEAM CIIARTERED IN MARCil 1991

. DEFINE PROCUREMENT ENGINEERING
RESPONSIBILITIES AND FUNCrlONS

EVALUATE TIIE NEED FOR A CENTRALIZED :.

PROCUREMENT ENGINEERING FUNCTION

e DOR BETWEEN PROCUREMENT ENGINEERING &
MATERIALS TECHNICAL

e ASSESS FUTURE J CTIVITIES 10 ENilANCE DESIGN
ENGINEERING INPUT INTO THE l'ROCUREMENT
PitOCESS - I

'

(NrrIAL EVALUATION COMPLETED IN JULY 1991e

SEPARATION OF MATERIALS TECHNICAL AND.

PROCUREMENT ENGINEERING FUNCTIONS,

:

PROCUREMENT ENGINEERING RESOURCE NEEDS:.

ANO 10

GGNS 8 .

: W-3 8
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! ECHELON 1
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Procurement Engineering Actica Team

Table 1

MATERIALS TECHNICAL /
PROCUREME.VT ENGINEERING SPLif

MarutAts un:rMart ussurusus

MTERIAL5 TEC1013t*L PROCVRIMENT ENGINEERING

Peview_encibeerina elecifiestiene, drevince, and
techeleel s'aevale to intorDctato averect14to Oevolep Procurement 8;ecifications
technteel end avaitty ton trypente for itese to t'e tsgineered iteaa-

specificatiori revisionsprocured, and coveico Purchase .Peevientlene. -

M intain.MMIS stanJare crocureempt resesota
Perfore CGI dedications.

M41 stain CGI Ledication evaluatiene database or
{,Q33 in MMIS or eloownere. Perfore itR2 equivalency evaluations includino

rodatina festen t.aste documente and 81M5.
Perfore traf equivalency evaluations on itsee where
specific engit;eering guidelines exist. Provice technical support to SOM analysis in area

of component estety function.includine updatina
coordinate the development of tills-of-Materiale Cosion besji doeveente and O' Ms..

and spare parte speeltications. Update and
eatatain MM!s tom's. Perfore Material Engineering emelyste for shelf

life eatensione and other material acceptability
toplament the Material testing function. Manage studies, specify onelf life requiremente.
testing lab. Maintain testing equipment. Contract
periodio testin, ao needed, tejgjve outeligt dev),ptione aed oveertions.

Manage the Shelf Life program. Assign snelf life Provide technical terut to euro11er evaluation and
to age sensitive materiale based on Engineering cst, recusote and cerferwanes tweed euro11er audits.

opecifications.

Provide .techrice1 J h .et for eettina up the

toplement Engtheoring technical guidelinee in material tee.npa funeston.
vaitous areas as authorised.

Develop technical guidelines for use by other
Develop cataloguing standards. organlaatione in the area of s

* Procurement Specifiestion review

Maintain where U..d data * A m!8. * Material Accepta5111ty Receipt Jr.epection and
Testing requiremente.

Jerfors technteel review et esterial returned to - till-of-Material Development

stores and esterial tranjierred tsacL t o eteres - Safety Classifications

after towerst. - Quality Level restareination

- Standard Procurement Phrases
g nain MMis technical and n ity related date. Equivalency tvaluations

* shelf Life Assigneont

- vtere Used Date
- CGI dedication activittog

pevelop and saititain the Procurement Encineerina
Train 1cc crocras fer the estes.

Feellitate sharina of Procurement Rncineerina
[ valuations and specifiestions amana ottee.

Fac111tato consistency in Dolielos and direction in

Procurmoemt Bacineerina a r ne sites.

. M Pooolve cosuson erobless facLeo the ettet.

Pre 111 tate ieint procurement.

Partiescate end roerteens two o t t oe _in industry
crevre.

Maintain eMa t ra nce of ette, r ecula terY. Snr4'

industry issuee and initiate arpreettate actioq2

Coordinato Procurement Enoineerine Peer Group.
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PROCUREMENT ENGINEERING PEER GROUP
.

e

o CONTdNUATION OF TIIE ACTION TEAM
!

. ENSURE TECilNICAL CONSISTENCY i

MONITUR INDUSTRY ACTIVITIES AND ADJUST AS.

NECESSARY !

. IDENTIFY SAVINGS TilROUGli RESOURCE SIIARING

e PAST ACTIVrrIES
.

SQA INYOLVEMENT.

e SAFETY CIASSIFICATION-

PROCEDURE ENilANCEMENTS.

:

,

e FUTURE ACTIVITIES

POSITION PAPERS.

. TRAINING PROGRAM

IN-HOUSE ASSESSMENTe ;

INDUSTRY 1Nv0LVEMENTe

:

.'

N ''
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BWR CORE STABILITY
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ENTERGY INITIATIVES /ACCOMPLISIIMENTS

BWROG STABILITY COMMI1 TEE.

ACTIVE PARTICIPATION SINCE INCElvflON.

SIGNIFICANT CONTRIBUTION IN Ol'rIONS.

IDENTIFICATION AND DEVELOPMENT

MAJOR CONTRIBUTIONS.

PERIOD-HASED DETECTION ALGORITIIM FOR -.

TIIE DETECT & SURPRESS SOLUTIONS

RECOGNIZED Tile NEED FOR EARLY.

DEiTfflON AND TIIE LIMITATIONS OF TAIE
BWMOG/GE APPROACil

DEVELOPED AND TEbTED A NEW.

APPROACII INDEPENDENT OF BWROG/GE

VALUE NOT RECOGNIZED AT TilAT.

TIME BY BWROG/GE

,

I

\
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ENTERGY INITIATIVES / ACCOMPLISHMENTS (CONT'D)

i

!BWROG STABILITY COMMI'ITEEe

NEW APPROACFI FULLY ADOPTED BY THEc .

COMMITTEE WilEN LIMITATIONS / BENEFITS
RECOGNIZED

EXTENSIVE TESTING BY GE CONFIRMED.

ENTERGY POSITION

SIGNIFICANT SIMPLIFICATION IN.

APPLICATION METHODOLOGY (GENERIC -

SETPOINT EXPECTED)

:

SIGNIFICANT MARGIN TO SAFETY CRITERIA DUE |.

TO EARLY DETECTION ',

DEVELOPMENT OF ALTERNATIVE OPTION.

;

PROPOSED TWO FOR THE FOIIR OPTIONSe
'

WHICH ARE APPLICABl.E TO BWR/4-6
PLANTS ;

ONLY ALTERNATIVE TO THE ORIGINAL D&SL
e

P SOLUTION (Ill A)

i _

r
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ENTERGY INITIATIVES /ACCOMPLISIIMENTS (CON'I'D)
.,

GGNS OPERATIONAL SUPPORTe

. STABILl'IY MAPPING BASED ON OPERATIONAL DATA
TilROUGil CYCLE 5 USING OFF LINE
DATA

MONITOR TRANSITIO M FROM 8 X 8 '11) '

.
'

9X9-5 CORE

. "'ONTINUE ASSESSMENT AS APPROPRIATE -

- - -- . . -. . . .. . . . .. -_ . -. . .-. - _
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I.G.S.C.C.

INTERGRANULAR

STRESS

CORROSION

CRACKING

IN
9

InVR'S ,

1

.\

WIIAT IS IT?

* COMBINATION OF STRESSES AND CORROSION
RESULTING IN CRACKS

* REQUIRES:

*. SUSCEIYrIBLE MICROSTRUCTURE
* TENSILE STRESSES
* ENVIRONMENT

,
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I.G.S.C.C.

e SENSITIZED STAINLESS STEEL (or INCONEL)
,

e CARBON BEARING MATERIAL
e IllGIl TEMPERATURES (1000* II - 1550" 19

i * CIIROMIUM COMBINES WITII CARHON
e DEPLETED AREAS ARE BASC FOR

CORROSION
e IIEAT AFFECTED 7,0NE OF WELDS

1

-,

* - TENSILE STRESS -
,

6 MUST CONSIDER ALL STRESS (PRIMARY &
'

SECONDARY)
e RESIDUAL FABRICATION STRESSES

'

IMPORTANT

,

o ENVIRONMENT

'e ELEVATED TEMPERATURES (>200* F)
o- DISSOLVED OXYGEN .

e -TYPICAL BWR CONTENT 0.2 PPM.
OPERATING

e CREVICE DIFFERS FROM BULK

_

l
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IIISTORY

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

e NDE DISCOVERED OTIIER CRACKING IN LATE
1960'S.

.

e 1975 NRC/GE INVESTIGATION ISSUED IN NUREG
75/067

e 1978 NRC ISSUED NUREG 0313.

e USE OF LOW CARHON CORROSION -

RESISTANT MATERIAL
e SOLITflON ANNEALED WELDMENTS

<

e ALSO IN 1978

e FIRST LARGE BORE CRACKING
e FIRST INCONEL 600 CRACK

e 1988 NRC ISSUED GI 88-01 AND NUREG 0313, REV. 2

e BhTTER INFORMNTION ON SERVICE
CONDITIONS

e- .SPECIFICALLY ADDRESSED REACTOR-

'

COOLANT SYSTEMS
e IDFNTIFIED MEASURES OF RESISTANCE

TO 'IGSCC

._

_
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'4ITIGATION MEASURES

e SELECTION AND TREATMENT OF MATERIAL

e LOW CARBON (<0.035%) OR ENIIANCED
CIIEMISTRY STAINI ESS STEEL

e SOLUTION IIEAT TREATMENT RESTORES
STRUCTURE

e CORROSION RESISTANT CLADDING

e STRESS ENI' ANCEMENT

e IIEAT SIIRINK '-MLDING (IISW)
~

e INDUCTIVE IIEATING STRESS
IMPROVEMENT (IIISI)

e: MECIIANICAL STRESS IMPROVEMENT
(MSIP)

!

e ENVIRONMENTAL CONTROLS
,

e REDUCE OXYGEN
e IIYDROGEN INJECTION

e REDESIGN TO ELIMINATE CREVICES

.__

e *- y , - +e --w . wrw,+-,, -vcy- --s w-=:--- y w ve=w -
1,rr.-- -e e-" -e -------,--n----+4- -- -ra - - -- - -- -----,
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GGNS IIISTORY

|
e MOST RCil PIPING FAllRICATED IN 1978

e llASED ON EXISTING KNOWLEDGE GGNS USED:

e LOW CARBON STEEL
e SOLITTION ANNEALED MATERIALS

e MANY SUll ASSEMllLIES RETURNED TO SUPPLIER
FOR SOLUTION ANNEALING OR WELD OVERLAY

e SOME INSTALLED PIPING WAS WELD OVERLAYED

e REMAINING WELDS USED IIESI

e FURNACE SENSITI7,ED SAFE ENDS REPLACED WITil

LOW CARilON STAINLESS STEEL

i TIIERMAL SLEEVES REDESIGNED WITIl " TUNINGe
'

FORK" TO REMOVE CREVICE DESIGN

l

_- - _ -- -
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CURRENT CONDITION BASED ON
GL 88-01 CRITERIA

e CATEGORY A - 51ADE OF RESISTANT hfATERIAL OR
ARE SOLUTION IIEAT THEATED AFI'ER WELDING -
210 WELDS,

e CATEGORY B - NOT OF RESISTANT hIATERIAL AND
IHSI PERFORhiED PRIOR TO SERVICE OR WITIIIN
TWO-YEARS OF SERVICE - 24 WELDS

-

,

* CATEGORY C - NOT OF RESISTANT MATERIAL AND
IHSI PERFORMED AFFER MORE TILW TWO YEARS
OF SERVICE - 34 WELDS

* TIIERE ARE NO CATEGORY D, E, F OR G WELDLETSj.
AT GGNS.

|
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