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PACIFIC GAS AND ELECTRIC COMPANTY
PGl —}— 77 BEALE STREET + SAN FRANCISCO, CALIFORNIA 94106 « (415) 781.4211 + TWX 910.372.6587

JAMES D. SHIFFER
VICE PRESIDENT

NUCLEAR POWER GENERATION August 4, 1987
PGandE Letter No.: DCL-87-190

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington D.C. 20555

Re: Docket No. 50-275, OL-DPR-80
. Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Use of Boraflex in Spent Fuel Storage Racks

Gentlemen:

In a letter dated June 2, 1987, the NRC Staff requested further information
regarding the use of Boraflex in the high density spent fuel storage racks.
PGandE's responses to the requests are enclosed.

Kindly acknowledge receipt of this material on the enclosed copy of this
Tetter and return it in the enclosed addressed envelope.

Sincerely,

Enclosure ( ;

J. Chandler
B. Martin
M. M. Mendonca
P. P. Narbut
B. Norton

CPUC
Diablo Distribution
Reracking Service List
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ENCLOSURE

PGandE RESPONSES TO NRC QUESTIONS ON THE USE OF
BORAFLEX IN SPENT FUEL STORAGE RACKS

Recent examination of the Quad Cities spent fuel storage racks revealed the
existence of a number of small horizontal gaps in the Boraflex poison
material. In two instances, gaps as large as 3-1/2 to 4 inches were

reported. The gaps were apparently random in size and in location (although
all gaps were above the lower 40 inches of the Boraflex). In a preliminary
report by Northeast Technology Corporation (NET-042-01, dated April 10, 1987),
the cause of the gaps was attributed to radiation-induced shrinkage of the
constrained Boraflex.

PGandE has reviewed the recently identified degradation of Boraflex and does
not expect it to present a problem for the Diablo Canyon Power Plant (DCPP)
since the design of the racks precludes the formation of large single gaps.
Accordingly, PGandE has concluded that Boraflex is appropriate for use at DCPP.

PGandE plans to monitor the results of industry programs presently underway to
evaluate the nature and consequences of Boraflex shrinkage. If the results of
those investigations indicate a need for some remedial action at DCPP, PGandE
will take the appropriate action.

Furthermore, as described below, PGandE plans to conduct its own comprehensive
surveillance program to ensure that the Boraflex in use at DCPP continues to
perform its intended function.

NR jon No. 1

Based on the recent experience pertaining to degradation of
Boraflex in spent fuel pools at Quad Cities and Point Beach
nuclear power plants, provide justification to demonstrate the
continued acceptability of Boraflex for application in the
Diablo Canyon spent fuel pool. -

PGan R n N 1

At the Diablo Canyon Power Plant, there are only three spent fuel storage
racks per unit that use Boraflex. The three racks using Boraflex contain a
total of 290 storage locations, or less than 22 percent of the proposed

. capacity (1324 storage location) for each pool. No Boraflex is used in the
remaining spent fuel storage racks.

Designs of the Quad Cities racks and the DCPP racks differ in several
important aspects that may affect the behavior of the Boraflex in response to
shrinkage. In the Quad Cities racks, the Boraflex is tightly clamped between
two 0.075-inch-thick stainless steel plates, seam welded together to form the
storage cell wall.

\
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In contrast, the Boraflex sheets used at DCPP are not clamped tightly but are
supported by stainless steel cover plates on the outside faces of the cell
walls, as shown in Figures 1 and 2. More important, on all interior rack
walls, spot welds (through cutouts in the Boraflex) at 12-inch intervals are
used to hold the backing plate in place, as shown in Figure 2. By pinning the
Boraflex in place, these spot welds effectively prevent formation of large
gaps from the shrinkage of Boraflex. Small gaps might form, which would not
lead to an increase in reactivity above the acceptable Timit (kqff < 0.95,

as specified in NRC guidelines).

PGandE has estimated the consequences of Boraflex shrinkage for Diablo
Canyon. The worst-case scenario evaluated still resulted in an estimated
Kefsr of less than 0.95, utilizing an assumption of a 2-1/2 percent. shrinkage
(roughly 4 inches) of the Boraflex. All shrinkage was assumed to be in the
same axial plane, forming a single large gap across the Boraflex sheet.
Fu;ther, no credit was taken for the soluble boron in the spent fuel pool
water. :

It should be noted that the design keff of the DCPP racks containing
Boraflex is 0.920. Moreover, unlike 5uad Cities, the DCPP pools are
maintained with a soluble boron concentration of 2000 ppm, which provides an
additional margin of safety.

From the information currently available, and taking into consideration the
particular design of the DCPP racks, PGandE has concluded that the use of
Boraflex at DCPP is acceptable.

Notwithstanding this conclusion, PGandE will conduct the following activities:

o Monitor industry investigations of Boraflex behavior under |
irradiation that are presently underway to more accurately determine
the degree of Boraflex shrinkage (or any other degradation) that may
be expected.

. Institute a surveillance program to monitor for potential long-term
degradation of Boraflex to ensure any such degradation may be
accommodated without exceeding a ke of 0.95.

L Perform a baseline neutron blackness test for the spent fuel racks
to confirm the presence of Borafiex and to provide data for future
reference should the surveillance program identify an unacceptable
degree of Boraflex degradation.
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NR ion No. 2

Based on the recent information, provide any changes to
the inservice surveillance program for Boraflex neutron
absorbing material and describe the frequency of
examination and acceptance criteria for continued use.
Provide the procedures for testing the Boraflex material
and interpretation of test data.

PGandE R n No. 2

A procedure for inservice surveillance of Boraflex and interpretation of test
data is currently under development. This procedure will be completed and
implemented prior to storage of spent fuel in the high density spent fuel
racks containing Boraflex. In this connection, PGandE has noted that
surveillance samples from Point Beach showed considerably more degradation
than the full-length Boraflex sheets installed in those racks, leading
Wisconsin Electric Company to conclude:

This degradation only occurs in the ‘presence of gamma
irradiation. It is possibly enhanced by differences in
the method of encapsulation. Sample degradation may be
enhanced due to the fact that the edge area/surface area
ratio of the samples is larger than that of actual full
sheets. This allows permeation of the SFP water
throughout the sample relatively quickly. In contrast,
permeation is only evident at the edges of the larger
irradiated Boraflex insert. In either case, however, when
SFP water permeation occurs the Boraflex material changes
from a material of good integrity to one that is easily
degraded. The onset of permeation and subsequent Boraflex
degradation occurs roughly at 1 x 1010 rads gamma.

PGandE expects the DCPP samples to conservatively represent the long-term
degradation of Boraflex in the racks, since the DCPP samples exhibit similar
edge area to surface area ratios, and the chemical and radiation environments
in the Point Beach and DCPP pools are expected to be similar. At the present
time, no changes to PGandE's proposed inservice surveillance program for the
Boraflex neutron absorbing material appear necessary or desirable.

Changes in dimensional measurements on the Boraflex samples required under
PGandE's surveillance program will provide indications of Boraflex shrinkage
before unacceptable degradation can occur. In situ neutron blackness testing
of the storage cells or other direct measurements of Boraflex integrity may be
employed should the surveillance data suggest greater than expected
degradation.

The surveillance program will include the following:

o A baseline neutron blackness test will be performed to verify
integrity of the Boraflex in the racks.
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o One'sample tree is being provided for each spent fuel pool. Each
sample tree will be located to ensure that the Boraflex samples are
exposed to a realistic gamma dose representative of the worst-case
exposure.

o A sample will be removed for examination after initial storage of
spent fuel in racks containing Boraflex within 12 months after each
of the following years: 1, 3, 5, 8, 15, and 25. This schedule will
be subject to change for each unit based on the examination results,
fuel cycle lengths, and expected spent fuel pool lifetime.

o The most recently discharged spent fuel assemblies will have resided
in the pool at least two months prior to removal of samples for
examination.

o Attenuation measurements of the samples will be performed. The
boron-10 loading will be calculated from these measurements.

U The samples will be visually examined for signs of physical
degradation due to the spent fuel pool environment.

o Sample lengths, widths, and thicknesses will be measured with a
precision micrometer using a procedure similar to ASTM D1042 (a
standard method for measuring changes in dimensions of plastics).

o The samples will be weighted.

. Sample hardness will be measured with a durometer.

If the results from the surveillance program indicate variances from
established criteria, additional evaluations will be made and appropriate

actions taken to ensure that any such variances will not result in a
Keff >0.95.
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NR ion No.

Describe the corrective actions to be taken if degraded
Boraflex specimens or absorber is found in the spent fuel
pool.

PGandE Response No. 3

PGandE will determine specific corrective actions needed when and if any
degraded Boraflex is found. The nature of the corrective actions will depend
on the extent and magnitude of any Boraflex degradation indicated by the
surveillance program or industry investigations that are currently underway,
and the reactivity effects associated with such degradation. Possible
corrective actions may include:

. Augmentation or modification of the surveillance program, e.g., to
increase the frequency of coupon examination.

. Initiation of additional in situ direct measurements (e.g., neutron
blackness testing) of the Boraflex integrity.

° Development of an alternative spent fue]lloading pattern, using, for
example, a checkerboard array, that will provide a sufficient
reduction in reactivity to maintain Keff < 0.95.

. Performance of additional analyses to evaluate the reactivity
effects of Boraflex degradation identified in the surveillance
program,

Implementation of the appropriate corrective actions will ensure that Keff
remains < 0.95.
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DOCKET NO(S). 50-275/323

Mr. J. D. Shiffer, Vice President
Nuclear Power Generation

c/o Nuclear Power Generation, Licensing
Pacific Gas and Electric Company

77 Beale Street, Room 1451 '

S Srpneisco, CA 94106 ' »
* PACIFIC GAS & ELECTRIC COMPANY -~ DIABLO CANYON NUCLEAR POWER PLANT, UNITS 1 & 2 ‘

The following documents concerning our review of the subject facility are transmitted for
your information. :

{ [ _JNotice of Receipt of App]icatibn, dated
; {] braft/Final Environmental Statement, dated

[CINotice of Availability of Draft/Final Environmental Statement, dated
(] safety EVa]uation Report, or Supplement No. dated
(]} Environmental Assessment and Finding of No Significant Impact, dated

[:]Notice of Consideration of Issuance of Facility Operating License or Amendment to
Facility Operating License, dated .

[X] Bi-Weekly Notice; Applications and Amendments to Operating Licenses Involving No
Significant Hazards Considerations, dated _ 9/9/87 [see page(s)] 34005

[J Exemption, dated

dated

TV e n

[] Construction Permit No. CPPR-
(] Facility Operating License No.

[[] Order Extending Construction Completion Date, dated
[[] Monthly Operating Report for
(] Annual/Semi-Annual Report-

, Amendment No.

» Amendment No.

dated

transmitted by letter dated

transmitted by letter dated

Enclosures:
As stated

CC: See next page

Office of Nuclear Reactor Regulation

ooooooooooooooooooooo

---------------------

ST 2 D) 3595759 DTN FR S
- J&% .............................................
DATED 9/11¥87 )

NRC FORM 318 110/8C) NRCM 0240

OFFICIAL RECORD COPY






o

A, ¢

Mr. J. D. Shiffer
Pacific Gas and Electric Company

cc:
Richard F. Locke, Esq.

Pacific Gas & Electric Company
Post Office Box 7442

San Francisco, California 94120

Janice E. Kerr, Esq.

California Public Utilities Commission

350 McAllister Street
San Francisco, California 94102

Ms. Sandra A. Silver
660 Granite Creek Road
Santa Cruz, Califorrnia 95065

Mr. W. C. Gangloff

Westinghouse Electric Corporation
P. 0. Box 355

Pittsburgh, Pennsylvania 15230

Managing Editor

San Luis Obispo County Telegram
Tribune

1321 Johnson Avenue

P. 0. Box 112

San Luis Obispo,’California 93406

Mr. Leland M. Gustafson, Manager
Federal Relations

Pacific Gas and Electric Company
1726 M Street, N. W.

Washington, DC 20036-4502

Dian M. Grueneich, Esq.

Edwin F. Lowry, Esq.

Grueneich & Lowry

380 Hayes Street

Suite 4

San Francisco, California 94102

®

Diable Canyon

NRC Resident Inspector
Diablo Canyon Nuclear Power Plant

c/o U.S. Nuclear Regulatory Commission

P. 0. Box 369
Avila Beach, California 93424

Mr. Dick Blakenburg

Editor & Co-Publisher

South County Publishing Company
P. 0. Box 460

Arroyo Grande, California 93420

Bruce Norton, Esq.

c/o Richard F. Locke, Esq.
Pacific Gas and Electric Company
Post Office Box 7442

San Francisco, California 94120

Dr. R. B, Ferguson

Sierra Club - Santa Lucia Chapter
Rocky Canyon Star Route

Creston, California 93432

Chairman

San Luis Obispo County Board of
Supervisors

Room 220

County Courthouse Annex

San Luis Obispo, California 934C1

Director

Energy Facilities Siting Division

Energy Resources Conservation and
Development Commission

1516 9th Street

Sacramento, California 95814

Ms. Jacquelyn Wheeler
2455 Leona Street
San Luis Obispo, California 93400
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cc:

Ms. Laurie McDermott, Coordinator

Consumers Organized for Defense
of Environmental Safety

731 Pacific Street, Suite 42

San Luis Obispo, California 93401

Mr. Joseph 0. Ward, Chief

Radiological Health Branch

State Department of Health
Services

714 P Street, Office Building #8

Sacramento, California 95814

Regional Administrator, Region V
U.S. Nuclear Regulatory Commission
1450 Maria Lane

Suite 210

Walnut Creek, California 94596

o

Diablo Canyon

Ms. Nancy Culver
192 Luneta Street
San Luis Obispo, California 93401

President

| California Public Utilities

Commission
California State Building
350 McAllister Street
San Francisco, California 94102

Michael M. Strumwasser, Esq.

Special Assistant Attorney General
State of California

Department of Justice

3580 Wilshire Boulevard, Room 800

Los Angeles, California 90010







