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JUL 28 1982

Docket Nos: 50-369
and 50-370

APPLICANT:  Duke Power Company
FACILITY: McGuire Muclear Station, Units 1 and 2
SUBJECT: SUMMARY OF MEETING WELD O JULY 14, 1982

A meeting was held with the Duke Power Company on July 14, 1982, in Bethesda,
Marsland. The purpose of the meeting was to discuss examinations and evaluations
performed by Nuke Power Company regarding detached thermal sleeves. A list of
attendees 1s presented in Enclosure YNo. 1. The agenda for the meeting is shown
on Inclosure No. 2. Enclesure No. 3 presents viewgraphs used during the licensee
presentation,

The Mchuire Muclear Statfon, Unit 1, was shutdown on June 23, 1982, for purposes
of eddy current testing of all llode) U steam generators. Pursuant to recent
evidence of the deqradation of thermal sleeve components in the reactor cuolant
systen of the Trojan plant, another Yestinghouse plant, the licensee promptly
inftiated an inspection of all thermal sleeves in the Unit 1 reactor coolant
system utilizing radiooraphy techniques. The RCS contains the following thermal
sleeves: (4) -10" accumulator nozzle cold leq, (2) -3" charging nozzle cold legs
and (1) =14" pressurizer surge nozzle hot leg.

The radiograph of the 10" accumulator nozzle thermal sleeve on loop B revealed
that 1t was detached and missing. This was confirmed by the licensee by a visual
inspection with a small TV camera goina through the upstream check valve on the
10" 1ine. The licensee has inspected all other connecticns to the RCS having
sirilar thermal sleeves to assure that the remaining ¢leeves were in place with
their welds intact. Only one detached (B loop) thermmal sleeve was evidenced by
the 1icensee's inspection. The licensee reported that the loop 8 10" line welds
located at the top of the sleeve had failed at the interface to the nczzle wall
with possibly only a small portfon of one weld remaining on the nozzle wall. The
nozzle wall, according to the licensee, showed no indication that the sleeve had
broken apart prior to being released, As a result of monitoring of the lower
reactor vessel area for loose parts during low flow and noreal RCS flow conditions,
the licensee concludes that the missing 10" thermal sleeve 1s located in the lower
roactor internals and that the small fmpacts during low flow conditions are of 2
minor nature. ‘o movement is indicated when full flow s present. The licensee
considers this to indicate that the sleeve is parked and remains fixed in place.

The licensee presented the results of detailed stress analysis for the accumulatoer
and other nozzles without thermal sleeves as well as a description of the fmpact
and wedging effect of a loose thermal sleeve on reactor internals. The potential
hydraulic effects of tne detached thermal sleeve was alse discussed. The licensee
by letter dated July 13, 1952, documented al) of the information provided during
the meeting,
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ATTENDARCE LIST

McGUIRE NUCLEAR STATTON, UNITS 1 AND 2

July 14, 1987

Duke Power Company

We M. S.ﬂp"

Gs S. Lanady

W. 0. Parker, Jr.
Hal 8. Tucker

N. A. Rutherford
Re E. Harris

Westinghouse

M. J. Zegar

W. C. Gangloff
J. ¢. Hoelsel

D, G. Maire

D. W. Alexandra
R. W. Beer

Don White

W, R, Spezialetti
F. J. Twogood

K. C. Chang

NRC Staff

R. A. Birkel

Re A. Purple

We S. Hazelton

Joe Holonich

R. L. Tedesco

S. Hou

R. Bosnak

C. Us Sellers

H. F. Conrad

L. Frank

L. E"gle

Ce Yo Chenq

Ce Trammell

E. Adensan

F. Orr

Wn. J. Collins (IE-HQ)
P. R, Bemis (RII)

A. R. Herdt (RII)

Jo A, Olshinski (RII)

Other

Jack "ctwen (Tech, Services Internationai)
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McGuire

Mr. William 0. Parker, Jr.

Yice President - Steam Production
Duke Power Company

P.0. Box 33189

422 South Church Street
Charlotte, North Carolina 28242

cc: Mr. A. Carr
Duke Power Company
P.0. Box 33189
422 South Church Street
Charlotte, North Carolina 28242

Mr. F. J. Twogood

Power Systems Division
westinghouse Electric Corp.
P.0. Box 355

Pittsburgh, Pennsylvania 15230

Mr. G. A. Copp

Duke Power Company

Steam Production Division

P.0. Box 33189

Charlotte, North Carolina 28242

Mr. J. E. Houghtaling

NUS Corporation

2536 Countryside Boulevard
Clearwater, Florida 33515

Mr. Jesse L. Riley, President

854 Henley Place
Charlotte, North Carolina 28207

J. Michael McGarry, I1I, Esq.
Debevoise & Liberman

1200 Seventeenth Street, N.W.
Wwashington, D. C. 20036

Shelley Blum, Esq.
1716 Scales Street
Raleigh, North Carolina 27608

Mr. Paul Bemis
Senior Resident Inspector

P.0. Box 216

The Carolina Environmental Study Group

c/o U.S. Nuclear Regulatory Commission

Cornelius, North Carolina 28013

James P. 0'Reilly, Regional Administrator

U.S. Nuclear Regulatory Commissiun,
Region 11

101 Marietta Street, Suite 3100

Atlanta, Georgia 30303
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Enclosure 2

AGENDA FOR MEETING WITH NRC
McGuire 1
Reactor Coolant System Thermal Sleeves
July 14, 1982

£ Introduction - W. 0. Parker, Duke Power Co.

[I. Statement of Problem
A. Doscription of Thermal Sleeves - Marty Zegar, W
B. Thermal Sleeves - Inspection and Loose

Part Monitoring Results - Morris Sample, Duke Power

III. Safety Evaluation
A. Nozzle Integrity without Thermal Sleeve - Dr. Ken Chang, W
B. Loose Thermal Sleeves - Dave Maire, W
1. Impact with RCS Components

2. Flow Maldistribution

IV. Proposed Action by Licensee - Morris Sample, Duke Power
A. Augmented Monitoring for Loose Parts

B. Additional Operator Training

(]

Augmented Inspections

o=

Schedule for Plant Operation - Hal Tucker, Duke Power
1. Removal of Loose Thermal Sleeve

2. Removal of Installed Thermal Sleeves

V. Conclusions
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THERMAL SLEEVE DESIGN
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INSPECTION PROGRAM SUMMARY

Radiographic examination of 10" lines began.

July 1 -

July 1-4 - RT results indicated thermal sleeves in place on Loops A, C, and D.
July 5 - RT results on Loop B 10" line indicated thermal sleeve missing.
Confirmed by visual inspection early on July 6.

July 6 - Radiographic examination on 3" lines on Loop A and D showed
sleeves in place and welds intact.

July 7 - Additional visual inspection of Loop B 10" line showed no sleeve
pieces remaining in nozzle.

July 7 - Radiographic examination of 14" line on Loop B showed sleeve

" in place and welds intact.

July 8 - Additional RT on remaining sleeves in 10" lines showed welds
intact.

July 10 - During operation of decay heat removal system minor impacts in
lower reactor vessel internals.

July 11 - During reactor coolant pump runs minor impacts with one pump

running, no movement with all 4 pumps running.



EVALUATION OF RCL NOZZLE WITHOUT THERMAL SLEEVE

- NOZZLES

- GEOMETRY AND MATERIAL

- MODELING
1-D FINITE DIFFERENCE
2-D FINITE ELEMENT

- TRANSIENT DEFINITION

- HEAT TR&EEfER ANALYSIS

- STRESS ANALYSIS
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- FATIGUE ‘EVALUATION'

- EXTERNAL LOADS

- CRITICAL STRESS LOCATION

- STRESS CONCENTRATION FACTORS

- MATERIALS

- ASME FATIGUE EVALUATION



CONCLUSIONS

3 CuarcING NozzLe - 2-D MoDEL
ButT WELD
Tack WeELD U < 1o
CruoTcH REGION

14" Surce NOZZLE - 2-D MoDEL

CroTCH REGION } Ju o
Tack WELD g

ButT WELD

10” AccuMuLATOR NOZZLE - 2-D & 3-D MoDELS
ButT Wewp - 2-D & 3-D MoDELS

CroTcH REGION
3.D Moper - 10" 45° NozzLE 2u<Lto

oD MopeL - 6" 90° SIS NozzLe

Tack WELD






SAFETY EVALUATION OF LOOSE THERMAL SLEEVES

l. NozzLe INTEGRITY WITHOUT SLEEVE

I, MecHANICAL ErrecTts oF Loose OBUECT

A) REACTOR COOLANT PIPE
B)  STEAM GENERATOR

¢) REACTOR COOLANT PUMP
D) REACTOR INTERNALS

E)  REACTOR VESSEL

F)  OTHER RCS COMPONENTS
G)  AUXILIARY SYSTEMS

H)  MATERIALS

[11. FLow BLockAGe EFFECTS



MecHaNIcAL EFrects oN Reactor CoOLANT PIPE
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MECHANICAL CFFECTS ON STEAM GENERATOR

» IMPACT FORCES WILL NOT VIOLATE REACTOR COOLANT
PRESSURE ROUNDARY

’ IMPACT FORCES WILL NOT VIOLATE DIVIDER PLATE
PRESSURE BOUNDARY



] MecHaNIcAL EFFects oN Reactor CooLANT Pump

® PuMP ISOLATED FROM HOT LEG SLEEVE BY STEAM
GENERATOR TUBES

L) CoLD LEG SLEEVES ARE DOWNSTREAM OF PUMP

3 REVERSE FLOW DURING STARTUP COULD MOVE OBJECTS
TO PUMP., IMPACT FORCES UPON RESTART OF PUMP
WOULD NOT VIOLATE REACTOR COOLANT PRESSURE
BOUNDARY .

-,
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i MecHANICAL EFFecTs oN REACTOR INTERNALS

¥ UpPER INTERNALS

- REVERSE FLOW DURING STARTUP COULD MOVE
OBJECTS TO UPPER INTERNALS. IMPACT FORCES
ACCEPTABLE.,

- LARGE SIZE OF PIECES AND FULL FLOW PRIOR TO
CRITICALITY WOULD PREVENT OBJECTS FROM
ENTERING GUIDE TUBES

- Rop STEP TESTS CONFIRM OPERABILITY oF CRDM
DRIVE LINES. EXISTING ANALYSES CONSIDER
oNe sTuck CRDM
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MecHANICAL EFFects oN ReacTorR VESSEL

IMPACT LOADS ON PRESSURE BOUNDARY COMPONENTS OF
REACTOR VESSEL ARE ACCEPTABLE

IMPACT LOADS ON BOTTOM INSTRUMENTATICN NOZZLE
PENETRATIONS COULD DAMAGE INCORE INSTRUMENTATION
THIMBLE TUBES. LOW PROBABILITY OF THIMBLE TUBE
FAILURE. LEAKAGE WOULD BE DETECTABLE BY OPERATOR
VIA SEAL TABLE AREA RADIATION DETECTORS. FAILURE
OF THREE THIMBLES IS WITHIN NORMAL HIGH PRESSURE

MAKE-UP CAPABILITY.
3 -~




MecHaNIcAL EFFecTs on OTHER RCS COMPONENTS

v NO CONCERN IDENTIFIED DUE TO PHYSICAL ISOLATION
FROM LOOSE SLEEVES (E.G., SAFETY VALVES, RELIEF

VALVES, ETC.)

MECHANICAL EFFECTS ON AUXILIARY SYSTEMS

B Low PROBABILITY OF OBJECTS ENTERING AUXILIARY
sysTems (CVCS anp RHR)

& FAILURE OF SINGLE PUMP, VALVE, ORIFICE, ETC.
WOULD NOT CREATE A SAFETY CONCERN




SAFETY EVALUATION CONCLUSION
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0 MATERIALS

¢ NOo UNACCEPTABLE MATERIALS INVOLYED

@ MINOR STAINLESS STEEL CLADDING DAMAGE ON
RV AND SG PRESENTS NO SAFETY CONCERN

H FLow BLOCKAGE EFFECTS

b CONSIDERED BLOCKAGE AT FUEL, LOWER INTERNALS,
STEAM GENERATOR TUBES, LOOP PIPING AND AUXILIARY
SYSTEMS

L CONSIDERED NORMAL OPERATION AND TRANSIENT
CONDITIONS

L S1ZE AND CURVED GEOMETRY OF PIECES RESULT IN
NO SIGNIFICANT FLOW BLOCKAGES
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ADDITIONAL ACTIONS

- VERIFICATION OF LPM CALIBRATION

- AusMENTED LPM DURING RESIDUAL HEAT REMOVAL
OPERATION AND REACTOR COOLANT PUMP RUNS

. INCREASE SURVELLIENCE FREQUENCIES FOR CONTROL
ROD OPERABILITY INCORE FLUX MAP AND REACTOR
COOLANT ACTIVITY

> SPECIAL PROCEDURE FOR LOOSE PART ALARM RESPONSE




MEETING SUMMARY DISTRIBUTION
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