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ENCLOSURE 1
LIST OF ATTENDEES

J. L. Milhoan, Deputy Regional Administrator, Region II, (RIl)

L. A. Reyes, Director, Division of Reactor Projects, Rll

A. E. Gibson, Director, Division of Reactor Safety (DRS), Rl

E. W. Merschoff, Deputy Director, Division of Reactor Safety, Ril

F. J. Hehdon, Director, Project Dirnctorate 11-4, Nuclear Reactor Regulation (NRR)

C. A. Julian, Chief Engineering Branch, DRS, Kl

J. J. Blake, Chief, Materials and Process Section, DRS, Ril

J. L. Coley, Reactor Inspector, Rl

W. E. Holland, Senior Resident Inspector, Rl

P. J Kellogg, Chief, Reactor Projects Section 4A, RIl

D. E. LaBarge, Senior Project Manager, NRR

B. Uryc, Senior Enforcement Specialist, Enforcement and Investigation Coordination
Staff, Rl

R. Pedersen, Enforcement Specialist, Office of Enforcement (by telephone)

C. E. Evans, Regional Counsel

T. Y. Liu, Reactor Inspector Intern, Ril

W. P. Kleinsorge, Reactor Inspector, DRS, Rl

TVA

J. R. Bynum, Vice President, Nuclear Operations

M. O. Medford, Vice President, Nuclear Assurance, Licensing and Fuels
N. C. Kazanus, Vice President Completion Assurance

J. L. Wilson, Vice Presideni, Sequoyah

R. J. Beecken, Plant Manager

M. A. Cooper, Site Licensing Manager

T. A. Flippo, Site Quality Manager

P. G. Trudel, Engin 2ering Manager

V. Morton, Engine .ring Technologist, South West Research Institute
D. F. Goetcheus, Jutage Support Manager

F. C. Leonard, Tec"nical Specialist Inspection Services

J. Smith, Regulatory Licensing Manager

J. P. Maciejewski, Quality Assurance Manager

J. N. Ward, Engineering and Modifications Manager

R. Bryan, Manager, NSSS and Analysis

M. L. Turnbow, Inspection Services Manager

D. L. Love, Maintenance Planning #"d Technical Supervisor

V. A. Zilberstein, Senior Materi-  ngineer, Stone and Webster
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I. INTRODUCTION (CONT’D)

APPARENT VIOLATIONS

STAFF PROPOSED 3 VIGLATIONS FOR ESCALATED ENFORCEMENT
CONSIDERATION.

* FAILURE TO DISCERN CRACK FROM ROOT GEOMETRY
CAUSED BY PROGRAMMATIC WEAKNESSES (92-09-01)

* TWO MISSING WELDS (IN ONE WELD MAP) CAUSED BY A
WEAKNESS IN THE REPAIR AND REPLACEMENT
PROCEDURE (92-09-02)

* PLACING A LLAD LETTER "F" ON THE PENETRAMETER OF
FIVE RADIOGRAPHS INSTEAD OF ADJACENT TO THE
PENETRAMETER AS NOTED IN TVA’S PROCEDURE N-RT-1
(92-09-04)



[. INTRODUCTION (CONT'D)
BROAD ISSUES TO RESOLVE

WERE TVA ACTIONS PRUDENT IN ADDRESSING THE
INDUSTRY ISSUE?

WERE THE TVA ISI TECHNIQUES AND
PROCEDURES CONSISTENT WITH INDUSTRY

NORMS?

WERE TVA EXAMINERS AND REVIEWERS
QUALIFIED AND PROFICIENT?




I. INTRODUCTION (CONT’D;

CONCLUSIONS ON BROAD ISSUES

TVA ACTED PRUDENTLY IN ADDRESSING IEB 79-1 OVER THE
YEARS

- AUGMENTED PROGRAM AND PROCEDURES AT LEAST ON PAR V ITH
INDUSTRY

TVAISI PERSONNEL WELL QUALIFIED AND HIGHLY REGARDED IN INDUSTRY

REGARDLESS, THE AUGMENTED PROGRAM FAILED TO PERFORM
AS INTENDED.

EXTENSIVE REVIEW OF THE PROGRAM HAS IDENTIFIED AREAS
TO IMPROVE.



[1. HISTORY OF FEEDWATER
NOZZLE ISSUES

DAVE GOETCHEUS
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1976
1979

06/79
08/79
09/79
10/79
12/79

i979
i%ao0

01/80

06/80

1982

09/82
10/82

12/82

II. HISTORY FEEDWATER NOZZLE ISSUES

TIME LINE OF KEY TVA FEEDWATER NOZZLE ACTIVITIES

LIMYTED RT’S OF UNIT 1 WELDE -- NUMEROUS ROOT CONDITIONS ID.NTIFIED
BASELINE UT (ASME, XI) -- NUMEROUS GEOMETRIC INDICATORS IDENTIFIED
IE BULLETIN 79-13

IE BULLTIN 79-13, REV. 1

TVA RESPONSE TO IEB 79-13, REV. 0

IE BULLETIN 79-13, REV. 2

TVA SUPPLEMENTED RESPONSE TO IEB 79-13, REV. 1

VOLUMETRIC EXAMINATIONS AND S8UPPORT/SNUBBER INSPECTIONS PERFORMED PER BULLETIN
(MO CRACKS/DEGRADATIONS) -

TVA RESPONSE TO IEB 79-13, REV. 2

WCAP-9693 ISSUED, ™"INVESTIGATION OF FEEDWATER LINE CRACEKINC IN
PRESBSURIZED WATER REACTORS"™

ADDITIONAL VOLUMETRIC EXAME AND SUPPORT/SNUBBER INSPECTION OF BOTH USNITS
PER IEB 79-13 (REEULTS REPORTED)

TVA LETTER TO NRC REFERENCING FEEDWATER NOZZLE INSPEC” ION SCOPE
NRC CONCURRENCE WITE INSPECTICN SCOPE

TVA SUPPLEMENTAL RESPONSE TO IEB 79-13, REV. 2



1982
1983

1%83
1984

1985
1388

02/88

04/88

08/88

0o1/89

93/90

09/50

10/91

1:/01
3/19/92

3/20/9%92

I1I. iISTOR 188

TIME LINE OF KEY TVA FEEDWATER NOZZILE ACTIVITIES

UT CHOSEN AS VOLUMETRIC EXAMINATION METHOD FOR AUGMENTED EXAFINATIONS

TVA INTERNAL DISCUSSION OF METHODS, FREQUENCIES, SCOPE OF UT PROGRAM

AUGMENTED EXAMINATIONS OF FEEDWATER NOZZLES (ONE LOCP PER OUTAGE)
- NO CRACKS IDENTIFIED

SEQUOYAH UNITS 1 AND 2 BHUTOHOWN

CAQR TO FURTHER ADDRESS FEEDWATER CRACKING

UNIT 2 AUGMENTED PROGRAM UT EXAMINATIONS - (ALL FOUR LOOPS) - NO CRACES
IDENTIFIED '

FATIGUE USAGE ANALYZED - EXAMINATIONS INCREASE, OPERATIONAL CONTROL '

UNIT 2 AUGMENTED FROGKAM UT EXAMINATIONS (ALL FOUR LOOPS) - NO CRACKS
IDENTIFIED

UNIT 1 AUGMENTED PROGRAM UT EXAMINATIONS (ALL FOUR LOOPE) - NO CRACKS
IDENTIFIED

UNIT 2 AUGMENTED PROGRAM UT EXAMINATIONS (ALL FCUR LOOPS) - NO CRACKS
TDENTIFIED

UNIT 1 AUGMENTED PROGRAM UT ZXAMINATION (ALL FO'2 LOOPS) - NO CRACKS
IDENTIFIED

MODIFICATION OF UNIT 1 MOTCR-DRIVEN AUXILIARY FEEDUATER PUMP PIPING

UNIT 1 LEAK NOTICED
UNIT 1 THROUGH-WALL CRACK DISCOVEPED



il. HIST¢

BULLETIN REQUIRED:

- VOLUMETRIC EXAMINATIONS OF FW WELDS INITIALLY AND
AT NEXT OUTAGE

- VISUAL INSPECTIONS OF SUPPORTS/SNUBBERS INITIALLY
AND AT NEXT OUTAGE

- RESPOND TO BULLETIN AND REPORT RESULTS OF
INSPECTIONS

AS OUTLINED IN TIME LINE, TVA COMPLIED WITH BULLETIN
REQUIREMENTS
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Il. HIST ORY FEEDWATER NOZZLE ISSUES (CONT'D)
RELATED ACTIONS

WCAP RECOMMENDATIONS EVALUATED

- TVA REDUCED DISSOLVED OXYGEN CONCENTRATIONS IN
CONDENSATE AND CONDENSATE STORAGE TANKS

SELF-IMPOSED, AUGMENTED INSPECTIONS INITIATED IN 1983

- INSPECT ONE NOZZLE PER OUTAGE

1988 CAQR WRITTEN TO ADDRESS ADDITIONAL ACTIONS NEEDED RE
FEEDWATER NOZZLE CRACKING

ENGINEERING EVALUATIONS PERFORMED

- SON IS ONLY ONE OF THREE DOMESTIC PLANTS TO EVALUATE
FATIGUE USAGE

- FATIGUE USAGE FACTOR OF 1.0 WOULD BE REACHED AT 92 DAYS OF
MODE 3 OPERATION

AS RESULT OF CAQR, AUGMENTED FEEDWATER NOZZLE INSPECTION EX+ ANDED
- ALL FEEDWATER NOZZLES EACH REFUELING OUTAGE

- UT METHOD UTILIZED

1



. HISTORY FEEDWATER ISSUES RELATED ACTIONS (CONT'D)
RELATED ACTIONS {(CONT'D)

PERFORMED UT PRIOR TO UNIT 2 RESTART TO VERIFY ACCEPTABLE OPERATION
WITH FATIGUE CYCLE STATUS

PROGRAM EQUAL TO OR BETTER THAN INDUSTRY ACTIONS
REGARDING FATIGUE CYCLE STATUS MADE BY TVA

AFW METHODS OF OPERATION EVALUATED TO MINIMIZE THERMAL
STRATIFICATION EFFECTS

- LESS THAN OPTIMAL DUE TC AFW PRESSURE PULSATION PROBLEM

L]

- CYCLE 5 OUTAGES ON BOTH UNITS" AFWP RECIRCULATION LINE
MODIFICATION COMPLETED

- OPTIMIZED AFW FLOW FOR STEADY STATE CONDITIONS NOW
ACHIEVABLE FOR FEEDWATER NOZZLE CRACKING PROBLEM

RELIANCE ON INSPECTION FOR DETECTION - ON PAR WITH INDUSTRY

TVA MET OR EXCEEDED REGULATORY AND INDUSTRY PROCRAMMATIC
REOUIREMENTS

12



YES

13



il. TVA ISI PROGRAM/PROCESS

N. KAZANAS




li. TVA ISI PROGRAM (CONT'D)

TVA DID NOT CORRECTLY DIAGNOSE THE CRACK

AREAS FOR IMPROVEMENT

BASELINE LIMITATICNS
ORGANI_ATIONAL INTERFACES
LEVEL IWLEVEL HlI INTERFACE
PROCEDURE/PROCFSS
GEOMETRY OF INS “TION AREA

INDUSTRY FOCUS ON IGSCC

5



. TVA ISI PROGRAM (CONT'D)

IMMEDIATE TVA ACTIONS IN RESPONSE TO FEEDWATER CRACK

PROMPT INITIATION OF SELF-CRITICAL INCIDENT INVESTIGATION

PROMPT METALLURGICAL EXAMINATION TO DETERMINE CRACK
MECHANISM

REPLACEMENT OF ALL STEAM GENERATOR FEEDWATER TRANSITION
PIECES & ELBOWS IN UNITS 1 AND 2

SPECIFIC TRAINING USING CUTOUTS

PROCEDURE ENHANCEMENTS UTILIZING EPRI PECOMMENDATIONS

EXTENT OF CONDITIGN REVIEV' & INSPECTTIONS - NO PROBLEMS
FOUND

LONG-TERM CORRECTIVE ACTIONS INCLUDE:
UPGRADE OF NDE/FATIGUE MONITORING INTERFACES

INDUSTRY DEVELOPMENT OF ASME, APPENDIX Vill, PROGRAM




WAS TVA'S ISI PROGRAM AT LEAST ON PAR WITH
INDUSTRY AND CONSISTENT WITH APPROVED STANDARDS?

17
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ECHNIQUE

1/2 Vee Technique from both sides

Weld Ground Flush (OD)

Characterization Of Thermal

Fatigue Cracks

Use Of Other Angies For Evaluation
Of 45 Degrees Indications

RL Tech Req for 1-Sided Exam
Calibration Notch Depth
Non-Geometric Recording Level

Scanning Speed
Circ. Scan For Axial Reflectors

Skewed Circ. Scans

ASME TVA (PRIOR
CODE = TO 3/20/92)
Optionai Opucnal
N/A Recommended
N/A N/A

N/A Allowed
N/A N/A

10% 5%

50% > 0%

6" /Second 3" /Second
Welds With FW Welds
Baseline Indic

N/A Mandatory

18

TVA ISI PROGRAM ({CONT'D)

ASME/EPRI TVA KEY EXAMINATION PARAMETER COMPARISON (FEEDWATER)

TVA {(AFTER 3/30/92)

(ASME/EPRI)

Mandatrry (Except
Geometry)

Mandatory
Incorporated

Mandatory
Mandatory
5%

> 0%

37 /Second

FW Weids

Part



iti. TVA ISI PROGRAM (CONT'DI

TRAINING

e LICENSEES TYPICALLY USE SNT-TC-1A, AMERICAN SOCIETY OF NON-
DESTRUCTIVE T=STING, "PERSONNEL QUALIFICATIONS ANC
CERTIFICATION IN NON-DESTRUCTIVE TESTING™

e TVA ,.LSO USES INrO 85002, "ACTCREDITATION OF TRAINING IN
NUCLEAR iINDUSTRY"

MORE COMPREHENSIVE

* JOB ANALYSIS

* TASK ANALYSIS

*  PROGRAM EVALUATION/TASK-TO-TRAINING MATRIX

ONE OF FIRST TO USE THIS MORE DEMANDING 7#"™"ROACH




lli. TVA ISi PROGRAMS (CONT’'D)
EPRI ASSESSMENT

STAINLESS STEEL WELDS EXAMINED ANG EVALUATED PROPERLY

EXAMINATIONS OF STAINLESS STEEL WELDS ARE CONDUCTED DIFFERENTLY THAN
FEEDWATER WELDS

- ATTRIBUTED TO ACCEPTED INDUSTRY TRAINING - IGSCC

FEEDWATER EXAM TECHNIQUES CORRECTLY RECORDED INDICATIONS -
MISINTERPRETED AS GEOMETRY AT SQN

1

PROCEDURES IN ACCORDANCE WITH ASME SFCTIUN XI - COULD BE LOOSELY
INTERPRETED - RECOMMENDED AREAS THAT SHOULD BE STRENGTHENED

TRAINING AND CERTIFICATION PROGRAM COMPREHENSIVE

CAPABILITY DEMONSTRATION USED FOR CONTRACT PERSONNEL - STREMGTH

20



Hi. TVA ISI PROGRAM (CONT D}

NRC IR 50-327, 328/90-12 - UNIT 1

OBSERVATIONS WERE COMPARE"™ WITH THE APPLICABLE PROCTDURES AND ASME BOILER AND PRESSURE VESSEL
CODE IN THE FOLLOWING AREAS: AVAILABILITY OF AND COMPL.ANCE WITH APPROVED NDE PROCEDURES; USE OF
KNOWLEDGEABLE NDE PERSONNEL ;: USE OF NDE PERSONNEL QUALIFIED TO THE PROPER LEVEL; TYPE OF APPARATUS
USED; CALIL ATION REQUIREMENTS. SEARCH UNITS. BEAM ANGLES: DAC CUKVES. REFERENCE LEVEL FOR
MONITORING DiISCONTINUITIES: METHOD FOR DEMONSTRATING PEN-TRATION: EXTENT OF WELD/COMPONENT
EXAMINATIONS COVERAGE: LIMIT OF EVALUATING AND RECORDING INDICATIONS: RECORDING SIGNIFICANT
INDICATIONS: AND ACCEPTANCE LIMITS

- . - ALL OBSERVED IS! NON-DESTRUCT:VE EXAMINATIONS WERE TECHNICALLY CORRECT.
NDE PERSONNEL CONDUCTING THE EXAMINATIONS WERE EXCEPT.ONALLY WELL QUALIFIED

ALL PROCEDURES REVIEWED APPEARED TO CONTAIN THE NECESSARY ELEMENTS FOR CONDUCTING THE SPECIFIC
EXAMINATIONS.

NRC IR 50-327, 32 -35 - T
- - . EXAMINATIONS WERE SATISFACTORILY CONDUCTED IN ACCORDANCE WITH THE APPLICABLE PROCEDURES.
INDICATIONS OBSERVED DUF'NG THE EXAMINATIONS WERE RECORDED AND DISPOSITIONED AS REQUIRED.
THE LEVEL it EXAMINERS INVOLVED IN THESE EVALUATIONS PERFORMED HIS DUTIES IN AN OUT STANDING MANNER

REVIEW OF IS| TECHNICAL EVALUATIONS OF REPORTED FINDINGS DETECTED DURING ULTRASONIC EXAMINATIONS
OF UNITS 1 AND 2 REVEALED THAT THEY HAD BEEN CONDUCTED IN A VERY PROFESSIONAL MANNER

21



. TVA ISI PROGRAM (CONT'D}

TVA PERSONNEL INVOLVEMENT IN INDUSTRY ACTIVITIES
ASME CODE
- SECTION V, CODE COMMITTEE - NON-DESTRUCTIVE TESTING METHODOLOGY

CHAIRMAN SECTION V - SUBCOMMITTEE ON RAD RAPHY

- APPENDIX Vill, STEERING COMMITTEE-RESPONSIBLE FOR DEVELOPMENT OF THE
PERFORMANCE DEMONSTRATION INITIATIVE

- SECTION XI, CODE COMMITTEE - PRESERVICE AND INSERVICE INSPCCTION REQUIREMENTS

AMERICAN SOCIETY FOR NON-DESTRUCTIVE TESTING

- CHAIRMAN - ASNT EDUCATICN DIVISION

- {SNT-TC-1A) REVISION COMMITTEE FOR QUALIFICATION ANLC CERTWICATION OF NDE
PERSONNEL

- MEMBER - ASNT NATIONAL LEVEL HI CERTIFICATION BOARD
- MEMBER - ASNT NATIONAL BOARD OF DIRECTORS

EPRI COMMITTEES

- 1SI GUIDELINE COMMITTEE FOR S/G INSPECTIONS

- NDE SUBCCMMITTEE FOR RESOLUTION OF NDE ISSUES




UTILITY

TVA

© o

"

ifi. TVA I1Si PROGRAM (CONT D)

UT PIPING AUGMENTED PROGRAM PROCEDURE KEY PARAMETERS SURVEY

CALIBRATION REFLECTOR

5% NOTCH 10% NOTCH

Unknown

Unknown

Unknown

X

X

Unknown

X

Unknown

Unknown

GEOMETRY
RECORCED
@ % DAC

>50

>50
> 20
>50
>50
>50
>50
>50
>50
>50

>50

NON-GEOMETRIC
RECORDED

@ % DAC

>0

Between 20-50
Noted On Data

>0

>50
>50
>50
>50
>50C
>50
>50

>50



WAS TVA'S ISI PROGRAM AT LEAST ON
FAR WIiTH INDUSTRY AND CONSISTENT
WITH APPROVED STANDARDS?




IV. TVA ISI EXAMINERS

N. KAZANAS
F. LEONARD
M. TURNBOW
V. MORTON



DID 1S! PERSONNEL HAVE SUFFIC!IENT KNOWLEDGE,
SKILLS AND EXPERIENCE TC PROVIDE THE
BEST OPPGRTUNITY TO IDENTIFY CRACKS?




EPRi NDE CENTER

Elecinic Power Research Institute
Nongasiructive Evaluation Center

August 2, 1991

Mr. Mike Turnbow

Tennessee Valley Authority

P. 0. Box 200

Sequovah Training Center - IT
Soddy-Daisy, TN 37379

Dear Mike,

Enclosed is a copy of the highlights of our NDE Center monthly report.
| want to congratulate you and your associates on the outstanding
performance of the TVA teams which came over, Of the eleven taking the
[GSCC detection course, ten passed. Of the six individuals doing
system [GSCC detection, four passed. A fourteen of seventeen success
rate in IGSCC detection is the best we have seen. The quality of the
TVA preparation before coming to the Center and their performance here
were outstanding. Thanks Tor the role you had in this.

Sincerely,

=4

Robert M. Stone
Senior Vice President

RMS//ja
cc: H. Stephens

Enclosure

1900 Hams Souievard, Post Office Box 217097
Operared by LA Jones Appied Rescerch Comg 27



V. ISI TEAM SELECTION

DEVELOPMENT OF U1C5 ISI TEAM

CONTRACT PERSONNEL GIVEN A CAPABILITIES DEMONSTRATION
EXAMINATION

TRAINING SESSION WITH OUTAGE CONTRACTORS CONDUCTED
SELECTION OF PERSONNEL EXPERIENCED ON FEEDWATER PIPING
MOST EXPERIENCED EXAMINER ASSIGNED TO EXAMINATION

- EXAMINER HAD INTENT TO "CRACK PIPE"

LEVEL ill HAD PAST EXPERIENCE WITH CRA.CKED FEEDWATER LINES

PERFOPMANCE BASED MONITORING WITH GOOD RATINGS



SEQUOYAH NUCLEAR PLANT
STEAM GENERATOR/FEEDWATER
TRANSITION SPOOL PIECE

YL FEEDWATER
| ELBOW
‘t.—.———- . \\
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- Blig:

| -

TRANSITION PC ’ \\\\‘

\ ; )
~ ,
\\\
~ 16" FEEDWATER NOZZLE \
STM GEN N

b ¥

FIG. |
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SEQUGYAH NUCLEAR PLANT
STEAM GENERATOR/FECDWATER
TRANSITION SPOOL PIECE

r——l l/?"—}
l - FEEDWATER

—-—'} EL BOwW
L

’
- \ I

\~ 16" FEEDWATER NOZ7ZLE i |
STM GEN |

TRANSITION PC

FIG. 2
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SEQUOYAH NUCLEAR PLANT
STEAM GENERATOR/FEEDWATER
TRANSITICN SPOOL PIECE

o1 is2"
45" 45° l
o )

- FEEDHATER
1L ELBOW

\- 16" FEEDWATER NOZZLE
STM GEN

TRANSITION PC

FIG., 3




SEQUOYAH NUICLEAR PLANT
STEAM GENERATOR/FEEDWATER
TRANSITION SPOCL PIECE

LOOP =




SEQUOYAH NUCLEAR PLANT
STEAM GENERATOR/FEEDWATER
TRANSITION SPOOL PIECE

LCOP 3

' ' 1’2 - -j
- THERMAL
45° 45° CRACK
Z 1 ]

i

~— FEEOWATER

ELBOW

\- 16" FEEDWATER NOZZLE
STM GEN

© THERMALLY INDUCED FATIGUE FAILURE CAUSED BY AFW OPERATION

TRANSITION PC

® RADTALLY PROPAGATING CIRCUMFERENT [AL CRACKS
® NO BRANCHING

FIG. 5
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VI, EXAMINE

_____ R PERSPEC1IVES (CONT'D)
Y

INDUSTRY RESPONSE/ACTIONS

EPRI "NDE ALERT" P92-005 TO BE ISSUED
- VARIOUS TYPES OF CRACKING CAN OCCUR

- TRAINING REGARDING THERMAL FATIGUE CRACKING
RECOMMENDED

- INITIATION AT PRONOUNCED ROOT PRESENTS A CHALLENGE
CONCERNING INTERPRETATION

EPRI CONSIDERING ENHANCEMENT OF GENERIC TRAINING TO MORE
SPECIFICALLY FOCUS ON THIS TYPE OF CRACK PHENCMENON

INPO NETWORK ENTRY (0E-5216)
INQUIRIES FROM INDUSTRY ON CRACK MORPHOLOGY

ASME MOVING TOWARDS CERTIFICATION FOR SPECIFIC CRACK
PHENOCMENON (ASME Xi, APPENDIX Viil)

35



DID ISI PERSONNEL HAVE SUFFICIENT
KNOWLEDGE, SKILLS AND EXPERIENCE TO PROVIDE
THE BEST OPPORTUNITY TO IDENTIFY CRACKS?




Vii. CAUSE AND CORRECTIVE ACTIONS (CONT'D)

OTHER CORRECTIVE ACTIONS TAKEN OR

PLANNED IN RESPONSE TO WEAKNESSES
WEAKNESS: ISI INTERFACES BETWEEN TVA ORGANIZATIONS
ACTION: EVALUATE IS! ORGANIZATION WITH FOCUS ON AUGMENTED
INSPECTIONS

EPRI ASSESSMENT OF TVA iS! PROGRAM

PROVIDE FOCAL POINT FOR NDE-RELATED INDUSTRY EXPERIENCE

WEAKNESS: INTERFACE BETWEEN LEVEL !l AND LEVEL il EXAMINER

ACTION: INTERFACE REQUIREMENTS MORE CLEARLY DOCUMENTED IN i3I
PROCEDURE

WEAKNESS: PROCEDURAL PROCESS FOR DISPOSITION OF INDICATIONS

ACTION: CLEARER DOCUMENTATION REQUIREMENTS FOR PARAMETERS THAT

MUST BE CONSIDERED WHEN DIAGNOSING INDICATIONS

WEAKNESS: INDUSTRY FOCUS ON IGSCC DUP'NG EXAMINER TRAINING

ACTION: INCORPORATE USE OF TVA CUTOUTS (WITH FATIGUE FLAWS) DURING
IN-HOUSE TRAINING

37



WEAKNESS:

ACTION:

WEAKNESS:

ACTION:

Vil. CAUSE AND CORRECTIVE ACTIONS (CONT'D)

OTHER CORRECTIVE ACTIONS TAKEN OR
PLANNED IN RESPONSE TO WEAKNESSES

GEOMETRY OF INSPECTION AREA NOT CONDUCIVE TO UT

FEEDWATER WELDPS WILL BE GROUND TO BETTER FACILITATE UT
FROM MULTIPLE GIRECTIONS

EVALUATE ALTERNATIVES TO PERIODIC REPLACEMENT OF AFFECTED
PIPINC

BASELINE LIMITATIONS

THOROUGH BASELINE UT & RT PERFORMED ON REPLACED
COMPONENTS



Vil. CAUSE AND CORRECTIVE ACTIONS

CAUSE?
* BASELINE LIMITATIONS
* ORGANIZATIONAL INTERFACES
* LEVEL I/ LEVEL Il INTERFACE
* PROCEDURE/PROCESS
* GEOMETRY OF INSPECTION ARFA

* INDUSTRY FOCUS ON IGSCC

39




VIil. SAFETY SIGNIFICANCE

P. TRUDEL

&9



VIll. SAFETY SIGNIFICANCE

ASME SECTION XI, APPENDIX H EVALUATION

REVIEW OF OPERATING CONDITIONS RESULTED IN TWO BOUNDING CASES:

5 POWER OPERATION

2. HOT STANDBY OPERATION

- CONSERVATIVELY ASSUMED - 10" LONG THROUGH-WALL CRACK IN LOOP
- PART-WALL STANDARD CRACK MODEL ¥ OTHER LOOPS

- CONCLUDED CATASTROPHIC FAILURES WOULD NOT OCCUR UNDER DESIGN éASIS
LOADING ‘

FURTHER EVALUATION NON-MECHANISTIC FAILURES OF THE TWO SIGNIFICANTLY CRACKED
U1 LOOPS (LOOPS 3 & 4)

- NON-DESIGN BASIS EVENT BOUNDED BY EXISTING ANALYSIS

BASED ON EVALUATIONS, CRACKS HAD MINIMAL SAFETY SIGNIFICANCE

(%4



. LEAD "F" AND WELD MAPS ISSUES

N. KAZANAS

42



IV. LEAD "F” AND WELD MAPS (CONT'D)

OTHER APPARENT VIOLATIONS

TWO MISSING WELDS (IN ONE WELD MAP) CAUSED BY A
WEAKNESS IN THE REPAIR AND REPLACEMENT
PROCEDURE (92-09-02)

PLACING A LEAD LETTER "F" ON THE PENETRAMETER OF
FIVE RADIOGRAPHS INSTEAD OF ADJACENT TO THE \
PENETRAMETER AS NOTED IN TVA'S PROCEDURE N-RT-1

{92-09-04)
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IV. LEAD "F" AND WELD MAP ISSUES (CONT'D)

APPARENT VIOLATION: FAILURE TO FOLLOW
PROCEDURE REGARDING PLACEMENT OF "F"

TVA PROCEDURE N-RT-1; LEAD F "ADJACENT" TO
PENETRAMETER

TVA INTERPRETED THIS TO MEAN "ON OR NEXT TO"

CONSISTENT WITH 1981 CODE INTERPRETATION AND
1986 CODE

PLACEMENT DID NOT AFFECT RESOLUTION

NO VIOLATION
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IX. LEAD "F" AND WELD MAP ISSUES
WELD MAP
APPARENT VIOLATION - TWC WELDS MISSING ON 1 ISl

WELD MAP - NOT MISSING ON PLANT WELD MAP

ISOLATED OCCURRENCE - ISI WELD MAPS REVIEWED, NO
ADDITIONAL MISSING FIELD WELDS

NO SAFETY SIGNIFICANCE

PROCEDURE REQUIRED ISi BE ALERTED 7O CHANGES:
STRENGTHENING PROCEDURE TC CLARIFY
RESPONSIBILITIES

~ VA POSITION

ENFORCEMENT NOT WARRANTED

REQUESTS ENFORCEMEN™ DISCRETION
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X. SUMMARY/CONCLUSIONS
IS| PROGRAM DiD NOT PERFORM AS EXPECTED ON FEEM“'ATER NOZZLE WELDS -
MISDIAGNOSED CRACK INDICATIOMS

SAFETY SIGNIFICANCE OF ISSUE RECOGNIZED - SAFETY SIGNIFICANCE OF EVENT
MINIMAL

MANAGEMENT ACTIONS TO ADDRESS 79-13 ISSUE GENERALLY PROACTIVE AND
AGGRESSIVE

ISI PROGRAM ELEMENTS WERE WITHIN INDUSTRY STANDARDS AND EXAMINATION
PERSONNEL WELL QUALIFIED AS VERIFIED BY EPRI/NRC/SURVEYS

FAILURE TO PROPERLY CLASSIFY BELIEVED TO HAVE RESULTED FROM COMATION
OF FACTORS UNIQUE TO SITUATION

LESSONS LEARNED BEING INCORPORATED INTO PROGRAM - COMMITTED TO
IMPROVEMENT

INDUS RY BENEFIT RECOGNIZED - GENERIC TRAINING AND ONGOING
COMMUNICATIONS/INQUIRIES
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