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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

December 17, 1979

Dockets Nos. 50-269, 270, 287, P
. 289, 302, 312, 313, ’”
and 346 '
MEMORANDUM FOR: Robert N.>Reid, Chief
) Operating Reactors Branch #4 )
Division of Operating Reactors
| FROM: | E. L. Conner, Project Manager
| : Operating Reactors Branch #4
| Division of Operating Reactors
|
i SUBJECT: FORTHCOMING MEETING WITH B&W AND B&W LICENSEES ON
| ' - CONTROL ROD GUIDE TUBE WEAR
Time, Date:& * 9:30 a.m., Phillips Building, December 20, 1979
B Location: Bethesda, Maryland, Room P-500
Purpose: To discuss the results of preliminary inspection

and proposed inspection p]anned to resolve the
enclosed staff concerns.

Participants: ~ NRC _ ’

o ' . S. Weiss, F. Coffman, R. Riggs, E. Conner,
M. Fairtile, G. V1ss1ng, D. Garner, and

D. D1Iann1

BaN
R. Pjrekh and K. Stein

DPC :
B. Gill, K. Wilson, B. McCallum, P. Guill,
and D. Frech

SMUD AP&L
R. Dieterich _ E. Grant

MET ED
W. Witkerson, R. Pensak, and G. Bond

FPC . TECO
B. Simpson and R. Bright T. M Meyers

A F |

/ /%L g/ﬁ/w&)
E. L. Conner, Project Manager
Operating Reactors Branch #4

Division of Operating Reactors




‘ ‘ Enclozurs

HRC CONCERNS OH
CONTROL RCD GUIDE TUBE "WEAR IK
FACILITIES DESIGNED BY Béiw

The B&W surve1]1ancc ‘experience on worn control rod guide tubes, as cascribed ya
in their January 12, 1979 letter, consists of (&) air testing of sixteen cuide ’
tubes from an Oconee-1 15x15 fuel assembly that had experienced one cycle of
operation under a control rod assembly and (b) clam-shell sectioning of two

guide tubes from a 17x17 fuel assembly that had undergone a2 1000-hour flow

test under a control rod assembly. As documented in our letter of August 22,

-1979, we find that this experience is not sufficient to support the B&W con- -

c]us1on that thers is strong evidence for the absence of wear in B&W-desianed
plants. In fact, to the contrary, worn guide tubes have been observed in Crystal
River, Unit 3 spent fuel (see BAW-1490 Rev. 1, July 1978). Our position is further .
based on observations made by other NSSS vendors who have found a "plant-specific"
and "core-position" dependence in the observed wear. Furthermore, out-of pile
flow tests have demonstrated that the wear rate is a function of severzl design

and operat1ng variables.

1. Propose 2 post-irradiation examination (PIE) program with a schedule for
jts implementation and a commitment to execute the pregram for NRC’review.
This data-gathering program should be completed expeditiously cons1der1ng
the availability of irradiated assemblies in all B&W-designed plants.
Details of the surveillance plan should include the f0110w1ng

desiruItive, 2CCy Cdrrent frode,

e.c.
cope, mechariczl gace ) accompenied by aualification of

tr

Chzrzcierizetion of the examined cuicz tubes, including their
. in-core locations, ZFPHs, fliow rztes, fiuence, and wear tirz
undar rods (control, instrument, zxizl-power shacing, burnetle

poison, stariup source, anc crifice

c. xarinztion of <hose rods (contrcl, insirument, zxizl-cower
snzzing, burnebie acisen, steriun ssuwcs, 2nd orifice) coriiined
witsdie smziop¥es Sybze o to igEmtifL Sitizus, sivezs ocorrriioc
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cracking, wear, dentinz, or zr. oihsr IonZilions that ca
cecrade their desicn function, r

or 1"1"‘O° their movemsnt.

d. Anzlvsis of results including guentificeticn of guide tube
wall wear depth and distribution. This ®it orocgram may be

satisfied in part of ifotzlity by reference %o caiz tzken from
another B&Y designed plant(s) that.uses ths same type of fuel
assemblies. In such case, justification must be civen that

wear in the referenced plant adecuately represents thet of the

plant desicn in question.

Provide all correlations supported by your tests and discuss how these
correlarions are used to predict guide tube wear during reactor operections

over the fuel lifetime.

2.

o

Provide an evaluation on the predicted guide tube wezr on the

stress analyses contained in the FSAR. The ev°1ua:10n snound : .
address loadincs asscciated with Condition-1 tharoush -4 events
including fuel handling accicents, contirci roc scrzms, and seismic

and LGI: transients. The discussion should cescris l
stress in the worn guide tubss and how
characteristics of the worn tubes. (Note thet nonuniform wear
results in a shift of the neutral tube axis which then induces not
only direct stresses but alsc bending stresses.) Show thzt the
Toadbearing capacity of the worn guide tubes satisiiass the acceptance

criteria for these loading events

Provide or reference 211 materizl preperty correlztions <hat are
used in the guide tube stress analyses. These correlzticns should
accommodete the effects of hydrogen ebsorption and the propensity

Tunction of

141

Tor hyvdrogen uptake in the Zircaiov cuide tubss :2s

cumuiziive wear.

[
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iddress the consequences of hole fo-mation in wors z4icz tubss.

consider the extent and cistributich ¢f wear o 322 iT nole

formation is possible. If the potsitial vor ncie formetion can-

a5t be ciscounted, evaluzie the imgzct CF such s~ 2z cn the cuids

tube integrity, control rod motior znc loce. ther—zi-hyireulic

seriormance. This evaluation shouis zccournt for Tigw-induced

vibration resulting in crack propacztion and pessibie Tztigue frac- %
ture in locaily thinned areas of trz tube wzll. This discussion '

should also address the entire cors rasidence tim2, botin during
periods of wsar (under rods; i.e., conirol, instrumsnt, axial-power
shapina, burnable poison, startup source, end crifice) znd when

the tubes are not rodded.



