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SUBJECT: MEETING WITH MAINE YANKEE ATOMIC POWER COMPANY ON
THERMAL SHIELD POSITION PINS.

A meeting was held with representatives of the Maine Yankee Atomic Power
Company (MYAPC) and Combustion Engineering (CE) to discuss dislodged
position pins on Maine Yankee's Thermal Shield. Attendees at the meeting
are summarized in Enclosure I.

A presentation was made by the MYAPC and CE representatives concerning
the dislodged position pins. Details of presentation are given in en-
closure II. Key points made were as follows:

The remaining pins showed no sign of failure. The thermal shield-

support lugs were also OK. Thus, there were no signs of possible
further failure.

The failure of the 3 pins could be explained. The major loose-

parts had been recovered. There was .no safety problem associated
with the failure.

Maine Yankee felt comfortable with reinstalling the core barrel--

thermal shield "as is," but with an increased surveillance program.

In subsequent discussion, additional questions were asked by the NRC staff.
;

All questions were answered.

MYAPC agreed to submit a written report summarizing the material presented
to NRC at this meeting.

Original signed by:

Ken Heitner, Project Manager
Operating Reactors Branch #3
Division of Licensing
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As stated
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Enclosure 1

ATTENDENCE AT

MEETING WITH MAINE YANKEE ON

THERMAL SHIELD POSITION PINS'

OCTOBER 27, 1982

NAME Organization

K. Heitner NRC/NRR/0RB#3
C. Molnar C-E
R. Jacques CE-R4R

F.T. Grubrlich CE- Engineering
S. Hou NRC/NRR/MEB

R. A. Clark NRC/NRR/0RB#3
John Garrity MY . Licensing
John Randazza MY-VP, Chief Op. Officer
A. J. Cayia MY-Licensing
R.E. White Yankee Atomic-Mech. Eng.
John F. Mullolly Combustion Eng- Mech. Des.
F. Longo C-E Mech. Des.'

D. Sellers NRR MTEB

G. C. Lainas NRC/NRR/ADOR
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PRESENTATION OUTLINE
.

10-27-82
'

.

e SUMMARY AND CONCLUSIONS

.

e DESIGN DESCRIPTION

e INSPECTION RESULTS

e FAILURE MECHANISMS EXAMINED
AND MOST P,ROBABLE CAUSE

e ACTION PLAN .
.

*

.

*
e BASIS FOR ACTION PLAN

1
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SUMMARY AND CONCLUSIONS l

|
I
,

e INSPECTIONS INDICATE NORMAL LEVEL OF REACTOR
'

INTERNALS VIBRATION.
~

.

e ANALYSIS .SHOWS NO OVERSTRESSED CONDITION
RESULTING FROM CONTINUED OPERATION THROUGH
THE NEXT FUEL CYCLE.

e NOT A SAFETY ISSUE.

,
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CORE SUPPORT BARREL DEFLECTED SHAPE FOLLCilING
-

POSITI0ilIllG PI'l INSTALLATI0tl
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O' BASED ON OCTOBER 1982 INSPECTION RESULTS'IllTACT
\

\ ..

..

1R

|
, N-

LOCK BAR & PIN

% INTACT
300* 350 2S9Z

'

310* 30'
,.

,

? .

'

60' #
'

'

OCK BAR INTACT
'

ilER II Y l 70* POSITIONING PIN y. 3 -LOCK PINORE SUPPORT BARREL ORIENTATION & ' STATUS 3T 1
.,

@ INDICATES "SCRATCil<

~

GAGE LOCATION

. <.

PV11P C.0NDUIT IN.

PLACE
240* _

# LOCK BAR & PIN30
7X- 110* 4 INTACT

'

LOCK BAR HISSIN
PIN LOOSE & RECESSED 190* 150* s

120*

$
6W SV -

LOCK BAR & PIN ,

INTACT l'
LOCK BAR & PIN

'

/
MISSING180

I



VANKEE THERMAL SR\ ELD PlNS AND
LOCKBARL.

LOCATION COMMENTS

350* PIN AND LOCKBAR GOOD. SCRATCH
I GAGE HOLE To LEFT.|

b
.

30* PtN AND LOCKBAR GOOD.
1 1 1 1 2

.
.'

S
. .

70' 'PIM AND LOCKSAR Good.
i I l 3,

T.
-

.

IiO* PtN AND LOCKBAR GOOD.
~

I i | i A- . . . .

' U .

15 0' PtN Ah O LocKBAR MISSING. PtM AT WE
N

'

BOTTOM OF REACTOR, NE3SEL OUTS \bE
R V

FloV SKtRT.- -

'~

19 0* PIN AND ' LocKBAR GOOD.
f1 1 i b .

V

Z'30* PIM MtSSING . LOCKBAR DETACRED . Pit 4
7| l | CAUGMT \M HOLE ,PROTRVOtNG \NTO

T.s. /C.S.B. ANNULU S. ,

'P_"70* PtN M1551NG. LocKBAR, IN PLACE. PtN
O'

LODGED BETWEEN THERMAL SRIELD AMD
. Y

CORE SUPPORT BARREL.

. '310* PtN AND LocKBAR GOOD. SCRATC% GAGE
I l HOLE TO LEFT

E

4 NUMBER DEFlWE% SUPPORT LUG- 1ETTOR BF CINFS PREl DADED Pol



INSPECTED CONDITION OF LOOSE POSITIONING PINS

-
.

Worn to Minor-Diameter.
,

. -Worn to Pitch Diameter
.

Nearly Worn to 2" dia.-
,

.

'

T\
f"

,,,[ '"o.,,,,,,,
-

"..o.,,,,,,,,
-

i
..

e ;

;[Mi k
End Worn on Angle-

- -

Local Groove
'

-

.

8PIN 5 LOCATED AT 150 , RETRIEVED FROM BOTTOM OF REACTOR VESSEL
'

.
-

:- -

. .

.-Worn to Minor Diameter
- -

f M R
'

.'
'

. V. _ o ' i,,
~

; _- '
, .

,

.

Y -

~ '

End Tapered Nearly Worn to 2" Dia. "
'

.

PIN 7 LOCATED AT 230 , PROTRUDES FROM ITS INSTALLATION HOLE IN
'

. THE THERMAL SHIELD INTO THE THERMAL SHIELD / CORE SUPPORT BARREL

ANNULUS -

_
,

.
. y-Local Dent

f,,,,
,

'"N,,,,, *[
' '

-

4
-

,

,

f 1 \ \. | |-

~
. . , s

0'

End Warn Off at 30 Angle-

Dent on End Worn to Pitch Diameter

PIN 8 LOCATED AT 270 , LODGED HORIZONTALLY IN THERMAL SHIELD / CORE

SUPPORT BARREL C;;;L'LUS BEL 0h' ITS I.':STALLATION HOLE

__
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POSSIBLE FAILURE MECHANISMS EXAMINED

e LOSS OF PRELOAD ON POSITIONING PINS

e FLOW INDUCED VIBRATION

e POSITIONING PIN AND SUPPORT LUG LOADS AND STRESSES

e RADIATION INDUCED EFFECTS .

'

e THERMAL EXPANSION - THERMAL SHIELD - PIN - CORE BARREL
-

e MATERIAL DEFECTS

e CORROSION

e WEAR .

e INSTALLATION

- ,

MOST PROBABLE FAILURE SCENARIO
'

.. -
*

.

LOSS OF PRELOAD ON POSITIONING PINS _ - .

CAUSED BY THE EFFECTS OF:
-

O EXTERNAL PRESSURE ON CORE SUPPORT BARREL

O EXTERNAL DYNNiIC PRESSURE ON CORE SUPPORT BARREL

O INTERNAL PRESSURE FORCE ON THERMAL SHIELD

0 DOWNWARD HYDRAULIC LOAD ON SUPPORT LUG

O LOSS DUE TO INSTALLATION TECHNIQUE
~

O VARIATION IN SUPPORT LUG VERTICAL LOAD

O POSITION PIN TORQUE DUE TO SPECIFICATION TOLERANCE AND
VARIATION IN FRICTION

50}{TRIBUTION TO LOSS OF PRELOAD FROM STRESS RELAXATIONO

J$kRESULTINGINPOSITIONPINPRELOADBECOMINGSUFFICIENTLY
LOW TO ALLOW BUFFETING BY HYDRAULIC FORCES
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POSTULATED SHELL DEFORIMiIO!! DUE TO VERTICAL LOAD Ofl LUG.

.

* EC LOAD DUE TO: WEIGHT, HYDRAULIC FORCES,

FRICTI0tl-

CORE SUPPORT T n '

BARREL \

| ,l/...

4
I. RUPPORT LUG

"

| t I

! |
~

'

-

I p _~,i ~~
_

POSITI0tlIrlG PIN
I c==d/'

j
~

\y I mR
DEFLECTI0tt . [ :

l'
1 I-

1
I -.

| ( -THERtML SHIELD
,

1 1

I'
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ACTION PLAN
.

.

1.
RECOM1END PLANT OPERATION THROUGH NEXT FUEL CYCLE WITH THREE PINS
RETRIEVED BUT NOT REPLACED.

2.
DURING NEXT CYCLE PROVIDE CONFIRMATORY EFFORT TO CONTINUE OPEPATION

BEYOND NEXT FUEL CYCLE WITH POSITIONING PINS NOT REPLACED.

3.
CONTINGENCY PLANNING: -PREPARE A FIX TO REPLACE PINS AND/0R REMOVE
REMAINING UPPER POSITIONING PINS.

.

BASIS FOR ACTION PLAN
.

1. INSPECTIONS CONDUCTED AT THE CURRENT OUTAGE, INSPECT, IONS IN 1974 AND-

AT PRE-CRITICAL VIBPATION TESTING SHOWED NO EVIDENCE OF GROSS VIBRATION
OF THE REACTOR INTERNALS. -

.

.

2.
THERMAL SHIELD SUPPORT LUGS SHOW NO EVIDENCE OF WEAR AT ALL NINE LOCATIONS.

-
_

3. REMAINING SIX UPPER PINS AND LOCK BARS ARE INTACT, SHOW NO VISIBLE SIGNS
-

0F LOOSENESS OR WEAR.

4. ALL SEVENTEEN LOWER PINS SHOW NO EVIDENCE OF A PRO'BLEM.
.

5.
THE THERMAL SHIELD POSITIONING PINS WERE MORE THAN LIKELY LOGSE FOR SOME
PERIOD OF TIME BASED ON WEAR OF PINS AND THEIR RESPECTIVE HOLES.

6.
ANALYSIS RESULTS INDICATE MISSING PINS DO NOT MEASURABLY CHANGE FREQUENCY
OF SUPPORT.

,
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