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Docket No. 50-482

LICENSEE: Wolf Creek Nuclear Operating Corporation
FACILITY: Wolf Creek Generaiing Station

SUBJECT:  SUMMARY OF MEETING HELD ON MARCH 24, 1992, RCGARDING ISSUES
ASSOCIATED WITH NOISE LVENTS AT WOLF CREEK (TAC NO. MB2999)

On March 24, 1992, members of the NRC staff met with represontatives of Wolt
Creek Nuclear Operatin? Corporation and their contractors to discuss the
investigation and resolution of issues associated with nofses and seiemic/
loose parts monitors alarms experienced dur1n? the heatup of the Wolf Creek
Generating Statfon. A Yist of the attendees 1s provided as Enclosure 1. The
meeting handouts provided by the licensee are provided as Enclosures 2 and 3.

The morning segment of the meeting consisted of the licensee providing
general background infurmation regarding the chronology of the "noise events"”,
the related investigations, resolution of the probable cause and the analyses
performed to demonstrate that the events had not resulted in exceeding plant
design limits (see Enclosure 2). The licensee's investigation had conc)uded
that the cause of the events was contact of the Reactor Coolant System (RCS)
piping with the cross-over leg saddle-block pipe restraints at a temperature
below the normal operating temperature. The earlier than desired contact
resulted in friction forces between the pipe restraints and the floor and

| walls. The thermal expansion of the RCS piping during heatup created a point
where the expansion forces exceeded the friction forces and a sudden movement
of the piping and saddle-block restraints would occur, This sudden movement
resulted in the seismic and loose parts menitors alarms and the noise which
was heard by persornel in containment. Resolution of the condition involved
reducing the thicknecs of shims placed between the saddle-block restraints and
the floor and walle in order to achieve the desired clearcnces at normal
operating temperatures. At the time of the meeting, a heatup of the unit
following modifications to the shims had been performed and the event had not
recurred. A short video was shown which displayed the removal and machining
of the shims. A copy of this video was provided to the NRR Project Manager.

The *fter,oon seyment of the meeting involved the licensee's supporting
evidence that the cause of the events had been identified and that the events
| had not resulted in exceeding plant design limits (see Enclosure 3). Analysis
| of the loose parts monitor data for the March 16 event was given by Joe Thie,
a contractor for the licensee, and supported the conclusion that the origin of
the movement was a location near the steam generators. Analysis of the
seismic monitor data related to the investigation into the cause and the

| evaluation of potential concerns regarding structural integrity was provided

| by Eugene Thomas of Bechtel. The licensee subsequently provided additional

| information regarding the thermal growth of the RCS and measurements taken bl
| which supported the thermal expansicn/saddle-block displacement mechanism as
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the cause of the noise and alarms. Ken Chang (Uestinghouse) provided a
description of the stress and fatigue analyses which had been performed to
demonstrate the design parameters associated with the RCS nad not been
exceeded. The final presentation discussed the measurements taken durin? the
March 16 event which supported the conclusion that no significant thermal-
hydraulic transient had occurred in the safety injection piping at the time
the noise and alarms were recorded,

A subseguent meeting was announced for March 26, 1992, and was held &t the
Dwight D. Eisenhower Training and Fducation Center located near the Wolf Creek
Bcnerotin? Station, Following the March 26, 1992, meeting and crmpletion of
modifications to the shims associated with the saddle-block pipe restraints,
the unit was restaried and has since been sperating at 100% rated therma)
power.

Origing! 5v...0d By

William D. Reckley, Project Manager
Project Directorate V.2

Division of Reactor Frojects 111/71V/V
Office of Nuclear Reactor Regulation
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cc w/enclosures:

Jay Silberg, £sq.

Shaw, Pittman, Potts & (rowbridge
2300 N Street, NW

Washington, D.C, 20037

Mr, Jim Durand

Public Service Commission

P. 0, Box 360

Jefferson City, Missouri 65102

aogiona1 Administrator, Region 111
U.S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen EVlyn, 1Minois 60137

Senior Resident l.spector

U.S, Nuclear Regulatory Commission
P. 0. Box 311

Burlington, Kansas 66839

Mr. Robert Eilliot, Chief Engineer
Utilities Division

Kansas Corporation Commission

1500 SW Arrowhead Road

Topeka, Kansas 66604-4027

Office of the Governor
State of Kansas
Topeka, Kansas 66612

Attorney General
1st Floor - The Statehouse
Topeka, Kansas 66612

Chairman, Coffey County Commission
Coffey Count{ Courthouse
Burlington, Kansas 66839

Mr. Cerald Allen
Public Health Physicisi
Bureau of Environmental Health Services
Division of Health
Kansas Department of Health
and Environment
109 SW Ninth
Tepeka, Kansas 66612
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Mr. Otto Maynard

Director Plant Operations

Wolf Creek Nuclear Nperating Corporation
P. 0. Box 411

Burlington, Kansas 66839

nogﬁonc1 Administrator, Region IV
V.S, Nuclear ausulntorg Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

Mr. Steven G. Wideman

Sugorv::or Licnnsing

Wolf Creek Nuciear Operating Corporation
P. 0. Box 411

Burlington, Kansas 66839

Robert fFye, General Counci)

Kansas Department of Mealth
and Environment

LSOB, 9th Floor

900 SW Jackson

Topeka, Kansas 66612

Mr. Bart D. Withers

President and Chief Executive Officer
Wolf Creek Nuclear Operating Corporation
P 0, Box 411

Burlington, Kensas 66839

Lew's Peoples

RCG/Hagler, Bai'ly, Inc.

50 California Street, Suite 400
San Francisco, California 94111

Heidi Rosenfield

Knopf & Burka

2033 M Street, N.W., Suite 400
Washingten, D.C. 20006

Anne Dauphin

c¢/o Jeanne Carpenter
McDermott, Will & Emery

1850 K Street, N.W., Suite 500
Washington, D.C. 20036
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Frank Wilks

Bechtel Power Corporation
P.0. Box 42

New Strawn, KS 66839

, George Johnson

; Swidler & Berlin

| 3000 K Street, NW

| Suite 300

: Washington, DC 20007

Allen Vieira

Bechtel Power Corporation
9801 Washingte: 8lvd
Gaithersburg, MD 20877

Mary Pelletter

Fried Frank Marris Shriver & Jacobson
1001 Pennsylvania Avenue, Suite 800
Washington, D.C. 20004
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Suzanne Black
Terrance Chan
Samuel Collins
David Gamberoni
William Reckley
Horace Shaw
Thumas Stetka
Marty Virgilio
John Whittemore

LICENSEE/CONTRACTORS

Richard Flannigan
fred Hall

Tom Hood

Brad Norton

Jack Pippin

John Stamm

Steve Wideman
Bart Withers

fugene Thomas
Allen Vieira
Frank Wilks
Ken Chun?
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Daniel Lipman
Howard Ott
Joe Thie

fFarl Creel

Barbara Bauman
Charles Ross

Charles Terrill
OBSERVERS

Tom Bellet
George Johnson

Mary Pelletter
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QUSERYERS

Jennifer Komosa
Heid! Rosenfeld
Louis Sarkes, Jr,
Ashby Beal

Anne Dauphin
William Scott Hylae
Rebecca Tauber

Jake Thompson

S1AIL

Robert Elliot

Robert Eye

LIST_OF ATTENDLES (Cont.)

ORGANIZATION
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Chesapeake Partners
Stewart & Smith, Inc.
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Kansas City Star

Kansas Corporation Commission
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Meeting on Recent Noise Events

March 24, 1982

VWLE CREEK

NUCLEAR OPERATING CORPORATION



Agenda
Introduction

. Obijectives of Mecting

fi. Noise Event of February 28 -
initial Actions and Invostigation

ill. Description of the WCNOC Investigation
Loose Parts
Thermal Growth
Thermal-Hydraulic Mechanisms
V. Identification and Correction of the Cause
V. Safety impact and Plant Operability
Yi. Svmmary

Vii. Technical Presentations/Discussions

Bart Withers

Jack Pippin

Jack Pippin
Rich Fiannigan
Brad Noiton
John Stamm
Tom Hood
John Stamm
Jack Pippin

Eart Withers




suoijoe ua) ;2abuvoj pejedionue

pue ‘sasAjeue Aungesado pue oedusn Ajajes Jo sjnsal ayl

‘asnes 3y} JO UOID3110D PUE UONEDYIUSPI Y}

‘uaNeLIapUN U3aqg sey Jey) uonebiisaaut sy

‘SUOIIOE 3JBIPILIUN PUE SJUBAD 8SIOU 3yl
-BUIMOLIO; 241 2QLIDSaP 1M uoKEUasSaId U]

swiaisAs Ajajes paudsele pue walsAs JUejoCd 10j083l 3y
o1 abewep ou aq jIM 2134} JEU} SCURINSSE 2{QEUCSERS B SjBNSUOWIP

asbewep ou PasnNed SIUAAS ISIOU jEY] 2jeljsucwiap

-Sunaawi 3y} Jo ssoding

Bunaap jo ssan2iqQ i




Apjigejieae

SOO3 PAULIPUOD - UMOPNIEM JUSWLIBIUCD pajeap e uebag -
ajes abexyea; walsAs juej00d Jojoeas paxdayy -
sisAjeue 10j jjo sadej 1o)uoy sped asoo uag -

sucijuaiul

N0 jo pauwsojul Wway) doay o) Bunuwiwod AY o} Jeue] Juas
Al uoiBay OHN Yim abueyoxs uoneuuoju Buiob-uo ueSeg -
matnas (1) wea) uonebisaau) Juapiou; Auedwod e pajeniuy -

Aep is5j sy} jo Bunuow ay; us suonoe Bumoyo; ay; pajonpuoy -

abeweo snoAgo 10} %00] G}

UMODMIEM JUSWILIEIUOCD PIJONPUOD PUB JUBISUOD SUOIPUOD Jueld plaH -

suueje wool josuod Suifuedwosde

UM PaLINOJ0 3SIoU Y] ‘uUoHENEAd piam jeas Buonpuos s -

UONEN|BAD JUE- I

uUe paduswuwiod pue abedoom pjam jeas Adousa p. .

abueys apowi

10}0®a1 € 0} anscaid JB UMOPNIEM JUSWILIBIUOD jO Pnpuos Suung .

SUOIDY eIpawiwy pue gz ueniqa4 JO JuUaAT 3SION Ul i



il. The Noise Event of February 28 and Immediate Actions
{cont! wed)

Witho 4t immediate discovery of a cause or apparent affects, went to
coid shutdown and conducted an additional walkdown

Began root cause investigation using change analysis methodology



WOLF CREEK NUCLEAR CPERATING CORPOR sTION
FEBRUAHY 28 NOISE & VENT INVESTIGATION OVERVIEW
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¥
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EVALUATION
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RESULTS
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CONCLUSION




Hl. Description of WCNOC investigation

The irestigation involved in-house expertise supplemented by outside
experis. Contribution~ were as follows:

*  WCNOC Staff - approximately 125 persons - engineering,
maintenance, instrument and control, operations. 1ealth physics,
quality control, quality assurance, and management

. Westinghouse - provided assistance with: piping stress analysis,
bounding calculations; loose parts noise analysis; and safety
evaluation

. Bechtel - provided assistance with: seismic analysis; pipe ioad
analysis; and thermal-hydraulic investigation

. MIT - provided assistance with thermal-hydraulic modeling

. Failure Preventioi.. Inc. - provides assistance with roci cause analysis



til. Description of the WCNOC Investigation
(continued)

The IIT used a variety of means to gather informatio_; inciuding:

* records review * interviews
« field inspections - major modifications
» industry experience * RCS check valve testing

Within 48 hours, identified the event of January 9 and determined that it was
similar to the February event - began to focus on commonality

Used coarse screening criteria (unaxplained coniroi room seismic alarm and

confirming report of personnel in contro! room logs) to identify other possibly
similar events



Attributes of Noise Events

Date

| Witnessed/ | Accurulator | Loose
Felt* tsolation | Parts
Yalve/Level | Alarm

Deviation y

Seismic

Alarms*

¢ 98eC

98E |

A.c( umuliator
Check Valve
Testing

Engdahi Temperature
Seiamic Pressure
Inst

A

May 1990 |
Jan 19‘)1”

Feb 1992 |

-
Lumswz .

Open/Yes | No
Open/No | Yes
' Opem'N'o”

dpenzNo

Yes
Yes |
Yes

Yes |

Testing in
progress
Complete
{6 hrs}
Complete
(9 hrs)
Complete
{48 hirs)

Not | Steady 450°F

i _Arva'!abber i Rising 1100 psig

32 hz Rising S12°F
E'wﬁ_,i,,,,, '_18"30 psig
32 hz | Steady 537°F
EW | = 2235psig
32 hr Rising 551°F
EW | _ 2235 psig

The dissimilarity of the May 1990 to the other three events lead to the
conclusion that the event is not related.

* screening criteria




ill. Description of the WCNOC Investigation
icontinued)

The inquiry focused on three possibie mechanisms that could cause noise in
the reactor coolant system:

. loose parts
*  thermai-hydraulic transient

*  thermal growth binding/interference



o
ili. Description of the WCNOC Investigation |
(continued)

Loose Parts Analysis

The postuiated event is a component or part interral to the reactor coclant
system suddenly dislodged and impacted the system.

The investigation concluded that ioose parts were not the initiator of
the event.

- No further indication of loose parts (no rattling)
- Seismic data is inconsistent with any postuiated loose part
- No changes in primary chemistry

- No additional reactor piant damage - incore detector and controil rod
functions are normal, reactor flow normal, RCP motor amps normal



i1i. Description of the WCNOC investigation

{continued)

Thermal Growth

The postulated event here is a pipe, component, or support of the
primary system, as it expanded during heatup, came into contact with
another component of the system or containment structure and bound

up. The resulting "give” caused the noise.

The investigation included a detailed inspection of the primary system and its
support structures to identify interference points, as well as indications of
mis-aligned supports. Evidence of damage or contact would be the key

indicator that this mechanism initiated the noise.

The similarities of the January '92, February '92 and March '92 events (nearly
same temperature and pressure, no other activities going on) suggest that pipe

growth was a very likely initiator of the noises.
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Ill. Description of the WCNOC Investigation |
{continued)

investigation of Thermal Growth found:

Pressurizer relief discharge line spring hanger questionable setting

Cocked snubber clamp (snubber verified operable)

Clamp for cold leg crossover pipe whip restraint tie bar had slipped
downward by up to six inches on three ioops (moved back into position
prior to March 16 noise)

Evidence of contact between the crossover leg pipe whip resiraint saddle
ble<k and shims

- contact determined to occur at approximateiy 500°F - should only
close to zero clearance at NOT

Engineering analyzed the impact of these nonconformances and determined
that they did not challenge the reactor coolant system integrity.



ill. Description of the WCNOC Investigation
(continued)

Tnermal-hydraulic Event

The postulated event is that a pressure wave propagated through the
primary system. The wave was caused by the collapse of a saturated or
superheated steam bubble.

To test this mechanism

. instalied additioral pressure instrumentation on the salety injection
system to measure conditions in the system and possible impacts on
the reactor coolant system (provided data on conditions during the
March 16 noise event)

. perferming modelling of the saturated and superheated steam bubble
situations

. tested check valves during restart (no problems noted)

Based on the data provided from the above, concluded that this was not the
mechanism that caused the noise.

Changed check valve test program to lessen th~ possibility of a thermal
hydrauiic event when restoring the accumulators to service. The March heatup
confirmed the effectiveness of these measures.



iV. The identification and Correcticn of the Cause

An inspection of the shims in the crossover ieg pipe whip restraint revealed
evidence of hard contact.

To eliminate this as a cause, the shims were removed and milled to restore the
desired clearance.



V. Safety Impact and Plant Operabiiity
The noise events did not cause damage to the piant or its components.
* Detailed visual inspeciions found no damage
* Loose parts analysis revealed no loose parts
» Caiculated loadings and stresses well within safety margins
Required systems are cperable
» Performed required surveiliances
No damage can result from noise events of this type
» Performed bounding calculations
- Additional seismic loading from RCS system shake
- Maximum water hammer forces from accumulator discharge

- Reestablish or verify support ciearances

~ 13



Vi. Summary
Performed an exhaustive investigation assistad by outside experts
Veritied no damage occurred - verified reactor coolant system integrity
Verified similar noise events would not cause damage

Long term monitoring and action pian



initial Potential Causes that were Inve.tigated

Began the inquiry with an investigation of possible specific noise initiators

associated with the current outage or the most recent refueling. Investigated:

-

Feedwater transient with steam generator level excursion
Check valve slam

Heactor coolant pump motor changeout

RTD bypass manifold removal

Cavity seal ring modifications

interferences with pipe whip restraints at vessel ("wagon wheels")

it was determined that none of these could have caused a noise of the
magnitude and nature of the Fehruary 28 noise event

e



Technical Presentation/Discussion

March 24, 1892

| F CREEK

NUCLEAR OPERATING CORPORATION




Loose Parts/Structural Dynamic Analysis






Vibration and Loose Part System

Tape Turn-On Switching Sequence

First-On Alarmed
—hannel ___
1

2

10
1

12

Tape Recorder

Channel
A_B _C D
1 2 3 B
2 3 S 1
3 4 1 2
- 1 2 3
5 2 “ 6
6 1 3 S
7 2 q 8
8 1 3 7
9 P “ 10
10 1 3 9
11 2 -~ 12
122 1 3 "



Vibration and Loose Part System
Channe! Number and Sensor Location

Channe! Definition:

Channel 1 Lower Vesse: A
Channel 2 Lower Vessel B
Channe! 3 Upper Vassel A
Channel 4 Upper Vessel B
Channel 5 Steam Generator Inlet 1-A
Channel 6 Steam Generator inlet 1-B
Channe! 7 Steam Generator Inlet 2-A
Channel 8 Steam Generator Iniet 2-B
Channel 9 Steam Generator Inlet 3-A
Channel 10 Steam Generator Inlet 3-B
Channel 11 Steam Generator Inlet 4-A

Channed 12 Steam Generator inlet 4-B



Loose Parts Data Analysis

Methods
* Time Delays
« Spectra

* Frequency Band Selection

Equipment
+ WCNOC: DARISP Software on PC

« Westinnhouse: Analyzer and Visicorder
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LFM SENSORS

cB/112 ca/9

1.0 4 | oy a3
cCH/11 .

CB/3

L

+2.8 ‘ +3.8

tl/’ CH/S
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Loose Parts Data Analysis

Conclucion

No Loose Parts in Reactor Vessel or Steam
Generators

Timing

Repetition Rate
Signa! Character
Initiation Mechanism
integrity Checks

Timing Traces Suggest 3/92 Event Initiated In
Reactor Coolant Loop 4




SEISMIC INSTRUMENTATION DATA



EL.2000"

O sesmc monToes

——

CEISMIC MONITOR

SEISMIC MONITORNG SYSTEM
s i anlsloaisesentil

FREE -FELD

WOLF CREZK




DIRECTION OF INITIAL DISPLACEMENT

MARCH EVENT
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SUMMARY OF
SEISMIC INSTRUMENTATION
RESPONSE

MAR.16 FEB 28 JAN 9

TRIAXIAL ACCELFROMETERS:

REACTOR CAVITY
VERT.
PEAK "Gs" 16 16
EST. DISPL. (miis) .4 .8
E/W
PEAK "Gs" 135 25
EST. DISPL (mils) .5 1
N/S
PEAK "Gs" .08 16

EST. DISPL (miis) .2 8-/

22

22

11



SUMMARY OF
SEISMIC INSTRUMENTATION
RESPONSE

MAR.16 FEB 28 JAN 9§
TRIAXIAL ACCELEROMETERS:®

CONTAINMENT BASEMAT

VERT.
PEAK "Gs"
EST. DISPL. (mils)

E/W
PEAK "Gs"
EST. DISPL. (mils)

N/S
PEAX "Gs"
EST. DISPL (mils)




SUMMARY OF
SEISMIC INSTRUMENTATION
RESPONSE

MAR.16 FEB 28 JAN 9

TRIAXIAL ACCELEROMETERS:
CONTAINMENT SHELL
VERT.
PEAK "Gs" 015 017  .012
EST. DISPL. (mils) .6 4 3
E/W
PEAK "Gs" 027 .049 .02
EST. DISPL. (mils) .3 5 3
N/S
PEAK "Gs" 011 011 .00

EST. DISPL (mils) .1 2 03



DIRECTION OF INITIAL DISPLACEMENT
MARCH EVENT

CONTAINMENT CONTANMENT SHELL

BASEMAT \ P —
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RESPONSE SPECTRA BEHAVIOR
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CONCLUSIONS

o LOADS PRIMARILY TR/ ISMITTED TO THE
SHIELD WALL

o INITIAL MOVEMENT TOWARD WEST-
SOUTHWEST

o NO STRUCTURAL DISTRESS IS INDICATED



Thermal Growth Mechanism
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RCS Integrity Evaluation
* Piecewise Linear Thermal Expansion Analysis
* RCL Snapping Analysis for Potential Energy Release
* Accumulator Line Check Valve Testing Hydraulic Loads
¢ Reshimming of Crossover Leg Bumpers
* Over Temperature Transients and RCS Integrity
* Primary Equipment Support Qualification
* Fatigue Analysis

* Primary Equipment Nozzle Loads

WPF1247)/52192:10-)



Reactor Coolant Loop Wodel



Piecewise Linear Thermal
Expansion Analysis
* Wolf Creek RCL Model Update
¢ Gaps at 440°F Plateau as Initial Condition

* One Thermal Expansion Analysis Performed Between
each Temperature Plateau

* Gaps were Closed as Appropriate for the Next Plateau
* Pipe Stresses Meet ASME Code Allowable

¢ Support Loads are Less than Allowable

* Equipment Nozzle Loads within Umbrella Loads

¢ Cumulative Fatigue Usage Factor Including Past Events
Less than 1.0

WFFI247)032192:10-2



RCL Snapping Analysis for Potential
Energy Release

* Crossover Leg Bumper Gaps Determined by Field Data
¢« Conservative Engineering Calculation Performed %
2y

* 3CL Piping can Withstand at Least Twenty-Five Cycles of
Snapping Leoads



Accumulator Line Check Valve Testing
Hydraulic Loads

¢ Unit Axial Load
* Evaluation Performed up to Double Ended Break
* RCL Stresses Meet All Code Allowables

¢ Based on the Very Low RCL Stresses, these Hydraulic
Loads Cannot Move RPV

* The Accumulator Line and Supports Should be Damaged,
Would the Loads Really be that High

¢ Accumulator Line Cannot Transmit More than the Upper
Bound Hinge Moment

WPF12471/032192:104



Reshimming of Crossover Leg Bumpers
* Not Required by RCL Stresses
* Good Practice to Avoid Acceptable interferences
* Shim Sizes Determined at Hot Standby Measurements

* A Hot Gap will be Maintained in Future Operation

WRFI24Y1/032192:10.8



Over Temperature Transients and
RCL Integrity

* Over Temperature Transients are Part of the Design Bas's
Which Cause Restrained RCS Expansion

* Wolf Creek RCL Experienced Restrained RCS Expansion at
Crossover Leg Bumpers Before Normal Operating
Temperature (NOT)

* Wolf Creek did not Experience Significant Over
Temperature Transient in Past Operation

* No Hard Contact at Crossover Leg Bumper at NOT After
Reshimming

* All Past Occurrences Conservatively Analyzed and all
code Requirements are Met

WPFI12471/032192 1046



Primary Equipment Support Qualifization
* No Hard Contact up to 5625°F
* Crossover Leg Bumpers Return to Design Configuration
* Loaus in Tie Rods within Level B Allowable

* Loadings in all other RCL Supports Reconciled

WPFI12473m32192:0 2



RCP Front Tie Rod Loads (KIPS)

Temperature (°F. Load (KiPS)
525 0
557 668
NOT 614
Over Temperature 459
OBE 245
Total 1318
Level B Limit 1385

Level D Limit 2000

WPFI124717002192:10- 14



Fatigue Analysis

* Reference Fatigue Analysis use Conservative Enveloping
Loads E

* Hot Leg Stress Changes are Insignificant

* Maximum 2 U = 0.2 in Crossover Leg and 0.45 in Cold k
Leg

* Cumulative Usage Factor Recalculated and Meets ASME
Code Requirements Including Past Interferences and Jver
Temperature Transients




Primary Equipment Nozzle Loads

¢ Existing Margin

¢ Additional Loads Due to Crossover Leg Bumper Plate and
Saddle Contact at 525°F

* No Over Temperature Transient (23°F)
¢ Little Net Impact on Equipment Nozzle Loads

* Primary Equipment Nozzle Loads are Acceptable




Ther.nal-Hydraulic Mechanisms



Thermal Hydraulic Issue

Scope of Evaluation

1.) Can accumuiator piping physically move the RCS causing future
heatups to bind?

2.) Is a thermal hydraulic transient in the accumulator the cause of the
event?
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Facts Related To Check Valve Testing

Accumulater Piping Layout
Check Valve Testing Sequence

Aesearch/Special Test Results
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Evidence Surrounding .Janua:y, February and March Events

RHelationship to check valve testing/Plant condition
Accumulator leveis

Accumulator piping pressures

Field inspection of Accumuiator lines

Conclusions concernirg thermal hydraulic transient
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Accumulator Line Check Valve Testing

ﬁcn[ ’_1-( VALVE T 2" S| Yalves BIT Valves | Accumulator ! First off hot leg | First ot/ cold Hot leg S! | RHRA cold leg
GRCUP | | | ~hecks | checks | log checks | and/or AMA cihecks
| 3 , “ ! | checks
| ,,__-i ‘ $ - - L — eta———
MAY | istan 58 i 2nd In 57 | 3rd on 59 | 4th on 5/10 | S5th on /10 | 6th on 511 | Tth o 11
199¢C 1 350 pelg | 250 peig | 870 peig | 1800 psig | 1800 psig ! 2300 psig 2300 peig
! | 450°F : Theze ware
i | | Event occurred | started 4 1/2 |
! | | 55 minutes sfter | | hours sfter the
i i tsoiation yalves | svent '
| { were opened !
' : N S ' . | S R i
AN ARY f £th on /S | fet on 12/2 350 ‘ 2nd of 1/6 i rdon 1/8 4th on 1/8 | 6th on 1/10 Tth on /10
1992 | 1850 peig | peig | 88O peig | 1800 peig 1800 peig | 2340 psig 2340 paig
| 512°F | ‘ | Compieted &
| Event | hours prior to
| occurred while | | event
| depressur-
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. off chacks ‘I | i
FEBIRUARY { iston /25 | WA ! N/A | N/A 2nd on 2727 | WA &th on 227 )
199’ | 346 paig | 1800 peig 1850 psig
| Retest on 2727 | Compiated 12 SITF
} | howrs prior to Event
{ event occurred 9
! 1 | houry, sfier
| testing
MARCH ‘ NA WA "ath on Y14 T iston 313 Indon 316 | Jrdon V14 Sthon W14 |
1992 | | | 1814 peig | 1814 peig 1815 prig | 1814 paig 1813 puig
: f Completed 60 S50°F
i hours prior o Event
i | | hours after
* testing
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