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Dear Mr, HMukill:

The staff has completed 1ts review of the LAY Peporf BAU=1623, June 1980,
“Cantrol Pod Guide Tube Wear Measurement Program”. The results of our
review of this report are contained in the enc!osed Safety Evaluation
Repart.

faved on this review, the staff has concluded that the issue of Contrcl Rod
Gufoe Tuhe Mear has been adequately addressed for B4 facilities and con-
siders this Multi-Plant 1ssue to be closed,

1f vou have any questfons on this subject, nlease cont. * vour NRC Project
Manager,

Sincerely,
WG!X..‘.L SIGNED BY

\ JOINF. STOLTZ®
John F. Stolz, Chief

Operating fleactnrs Branch #4
NMvision of Licensing

Enclosure:
Safety Fvaluation Report

cc w/enclosure:
see next paage
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Metropolitan Edison Company

Mr. R. J. Toole

Manager, TMI-1

Metropolitan Edison Company
P. 0. Box 480
Middletown, Pennsylvania 17057

J. B. Lieberman, Esq.
Berlock, Israel & Liberman
26 Broadway

New York, NY 10004

York College of Pennsylvania
Country Club Road

York, Pennsylvania 17405

Mr. Richard Roberts
The Patriot
812 Market Street

Harristurg, Pennsylvania 17105

Allen R. Carter, Chairman

Joint Legislative Committee on Energy
P. 0. Box 142

Suite 513

Senate Gressette Building

Columbia, South Carolina 29202

Daniel M. Pell, Esq.
ANGRY
32 South Beaver Street

York, Pennsylvania 17401

William S. Jordan, I1I, Esq.
Harmon & Weiss

1725 1 Street., NW, Suite 506
Washington, PC 20006

ieneral Counse’

Federal Emergency Management Agency
ATTN: Docket Clerk

1725 1 Street, MW

Washington, DC 20472

Mr. Donald R. Haverkamp

Senior Resident Inspector (TMI-1)
U. S. N. R. C.

P. 0. Box 311

Middletown, Pennsylvania 17057

Governor's Office of State Planning
and Development
ATTN: Coordinator, Pennsylvania
State Clearinghouse
P. 0. Box 1323

Harrisburg, Pennsylvania 17120
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SAFETY EVALUATION REPORT BY THE OFFICE OF NUCLEAR REACTOR REGULATION

CONTROL ROD GUIDE TUBE WEAR IN FACILITIES

DESIGNED BY BABCOCK AND WILCOX (B&W)

A degradation of control rod guide tube walls was observed during post irradia-

* tion examinations of fuei assemblies removed from several pressurized water
reactors. In the investigation of this problem the NRC requested information
from 3&W designed facilities related to the susceptibility of their facilities
to significant guide tube wear. B&W prepared report BAW-1623, June 1980,
"Control Rod Guide Tube Wear Measurement Program” for the BAW Mk-B User's Group
to nrovide this requested information. The findings of this report are as
follows.

Several flow-related mechanisms may cause Control Rod Assembly (CRA) vibration
and guide tube wear; two of the.. appear to be the most probable. The first is
turbulent flow along the rod or crossflow across the control rods in the upper
internals, resulting in wear at the lower tip of the rod when in the park posi-
tion. The second hypothesized mechanism is axial flow inside the guide tube and
a turbulent vibration response. In both cases, an increase in primary coolant
flow could result in higher rod vibration and possible higher wear; however it
is felt that turbulent flow with some possible crossflow in the internals area
is the most probable cause of rod vibration.

B&W's 15x15 array fuel assembly design includes 16 Zircaloy guide tubes for the
control rods. Each CRA has 16 stainless steel clad control rods connected to a
stainless steel spider which is in turn connected to the drive mechanism. Full
length guidance for each CRA is provided by the guides in the upper plenum
assembly and in the fuel assembly. The control rod tip always remains inside
the fuel assembly guide tube during normal operation. When the contro' rod is
in the full out (parked) position, the tip of the control rod is approximately
nine inches inside the fuel assembly guide tube. The CRAs and guide tuoes are
designed with flexitility and clearances to permit freedom of motion within the
fuel assembly guide tubes throughout the stroke of the CRA.

The B&W upper reactor internals design, in addition to the full-length guidance
for the CRAs, has two features that minimi.e cr ssflow excitation and turbulence
on the CRAs. The first is an upper plerum, which directs approximately 82% of
the flow in an axial direction while 2 icwing only 18% of the flow to be taken






The results of both the Oconee and Rancho Seco measurements show. small
average wear with the maximum average of 14.9% for one Rancho Seco
assembly with 1 1/2 cycles of ~peration. The 14.9% was one-sided wear
which is compared to an allowable wear of 100%.

The results from the Rancho Seco stz2ii1stical analysis indicate the pro-
bability of one guide tube wearing a hole is very low and is not expected.
The probability that a hole will occur in 150 weeks of operation is
0.000011. The results from this analysis also indicate that the proba-
bility of the average of 16 tubes in one assembly r~.Ching 55% wear is
also very low and is not expected. The probability of the average of 16
tubes reaching 55% wear is 0.000001 for 150 weeks of operation. This
case assumes uniform circumferential wear, which is not expected. The

+ nore likely case is wear occurring on only one side of the guide tube.
This case has a higher allowable wear (100% versus 55%) and hence a signi-
ficantly smaller probability of reaching this wear. (The assumed maximum
core residence time for a fuel assembly with an installed CRA is 150
weeks. )

The NRC staff has found that the BAW Report accounts for all of the major
variables that affect the control rod guide tube wear process. Based on
our review, we conclude that the control rod guide tube wear has an
acceptably low likelihood of keeping within allowable wear limits.

Dated:  JULY 2 4 1981



