
:= . _.: . : z. : =.: a . .

., .

/**
, , , ..

December 30, 1982

Docket No. 50-155
LS05-82-12-062

Mr. David J. VandeWalle
Nuclear Lic3nsing Administrator
Consumers Power Compuy
1945 W. Parnall Road
Jackson, Michigan 49201

Dear Mr. VandeWalle:

SUBJECT: SEP TOPIC V-4, PIPING AND SAFE-END INTEGRITY
BIG ROCK POINT NUCLEAR POWER PLANT

Reference: Letter frtim D. J. VandeWalle (CPCo) to D. M. Crutchfield
(NRC), " Furnace Sensitized Stainless Steel Safe-Ends,"
dated May 28, 1982.

Enclosed is a copy of our final evaluation of SEP Topic V-4 for Big Rock
Point. This assessment was based on a comparison of the facility, as
described in Docket No. 50-155, and the infomation in the letter refer-
enced above, utth the criteria currently used by the regulatory staff
for reviewing facilities with sensitized austenitic stainless tieel
safe-ends.

This evaluation will be a basic input to the integrated safey assessment
for your facility unless you identify changes needed to reflect the
as-butit conditions at your facility. This assessment may be revised ini

the future if your facility design is changed or if NRC criteria relating
to this subject are modified before the integreted assessment is completed.

Sincerely, 560Y
original siEn'a psu d

.

Dennis M. Crutchfield, Chief
8301060192 821230 "~ Operating Reactors Branch No. 5
PDR ADOCK 05000155 Division of LicensingP PDR

Enclosure:
As stated

cc w/ enclosure:
See next page A
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; Big Rock Point'

se une 2
Mr." David J. VandeWalle

'.

CC
Mr. Paul A. Perry, Secretary U. S. Environmental Protection

'

Cdnsumers Power Company Agency.

212 West Michigan Avenue Federal Activities Branch
Jackson, Michigan 49201 P.egion V Office

ATTN: Regional Radiation Representative
Judd L. Bacon, Esquire 230 South Dearborn Street
Consumers Power Company Chicago, Illinois 60604
212 West Michigan Avenue

.
' Jackson, Michigan 49201 Peter B. Bloch, Chairman

Atomic Safety and Licensing Board
i Joseph Gallo, Esquire U. S. Nuclear Regulatory Commission' -

Isham, Lincoln & Beale Washington, D. C. 20555
1120 Connecticut Avenue

! < Room 325 Dr. Oscar H. Paris
Washington, D. C. 20036 Atomic Safety and Licensing Board -

U. S. Nuclear Regulatory Commission
Peter W. Steketee, Esquire Washington, D. C. 20555
505 Peoples Building -

i Grand Rapids, Michigan 49503 Mr. Frederick J. Shon
Atomic Safety and Licensing Boa'rd

Alan S. Rosenthal, Esq., Chairman U. S. Nuclear Regulatory Commission-~~

Atomic Safety & Licensing Appeal Board Washingten, D. C. 20555
,

U. S. Nuclear Regulatory Commission
,

Washington, D. C. 20555 Big Rock Point huclear Power Plant
'

* '* ATTN: Mr. David Hoffman**--

Mr. John O'Neill,11 Plant Superintendsnt
Route 2, Box 44 Charlevoix, Michigan 49720-

Maple City, Michigan 49664 ,

Christa-Maria
. '' Mr. Jim E. Mills Route 2,' Box 108C .

* ~

I Route 2, Box 108C Charlevoix, Michigan 49720
'

Charlevoix, Michigan 49720
' William J. Scanlon, Esquire .

Chairman . 2034 Pauline Boulevard.

County Board of Supervisors Ann Arbor, Michigan 48103
Charlevoix County
Charlevoix, Michigan 49720 Resident Inspector

''C Big Rock Point Plant ' -

0'f fice of the Governor (2) c/o U.S. NRC."'

Room 1 - Capitol Building RR #3, Box 600

_ Lansing, Michigan 48913 Charlevoix,' Michigan 49720
,

_ ''
" " Herbert Semmel Hurst & Hanson

- Counsel for Christa Maria, et al. 311 1/2 E. Mitchell
Urban Law Institute Petoskey, Michigan 49770~

*

Antioch School of Law-

2633 16th Street, NW
Washington, D. C. 20460 .
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Mr. David J. VandeWalle

Cc
Dr. John H. Buck
Atemic Safety and Licensing Appeal Board
U. 5. Nuclear Regulatory Commission
Washington, D. C. 20555

Ms. JoAnn Bier
204 Clinton Street
Charlevoix, Michigan 49720-

Thomas S. Moore -

Atomic Safety and Licensing Appeal Board
. U. S. Nuclear Regulatory Commission

*Washington, D. C. 20555

James G. Keppler, Regional Administrator
Nuclear Regulatory Commission, Region III
799 Roosevelt Road
Glen Illyn, Illinois 60137
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SYSTEMATIC EVALUATION PROGRAM
,

TOPIC V-4

BIG ROCK POINT NUCLEAR POWER PLANT

TOPIC: V-4, Piping and Safe-End Integrity

I. INTRODUCTION

During component fabrication and plant construction, parts of the
reactor coolant pressure boundary that are made of austenitic stainless '

steel may have been sensitized. Sensitization of the austenitic stain-
less steel, together with an applied stress and a corrosive environment,
will lead to intergranular stress corrosion cracking and may eventually
lead to the failure of a . system or component to perfonn its safety
function, or a pipe break resulting in a loss of coolant accident.

The objective of Topic V-4 is to ensure continued piping integrity and
compliance with the regulations in 10 CFR Part 50. This objective was
to be met through the review of the safety aspects that affect BWR and
PWR piping and safe-end integrity, including fracture toughness, flaw
evaluation, stress corrosion cracking, and control of materials and
welding.

By a letter dated May 7,1981, from the NRC to all SEP licensees, SEP
Topic V-4 was deleted from this program because the evaluation required
by Unresolved Safety Issue (USI) A-42, " Pipe Cracks in Boiling Water
Reactors," USI A-10. "BWR Feedwater Nozzle Cracking and Control Rod Drive
Hydraulics Return Line |iozzle Cracking," and NRR Generic Activity C-7,
"PWR Systems Piping," was identical to the evaluation required by Topic
V-4. In light of the recurrent nature of intergranular stress corrosion
cracking in BWR safe-ends, a letter dated April 26, 1982, from the NRC
to Consumers Power Company reopened SEP Topic V-4. However, the SEP review
was limited to only the issue of stress corrosion cracking of sensitized
stainless steel in BWR safe-ends. The other concerns addressed in Topic
V-4 were to be resolved as part of the NRC Generic Issues Program.

II. REVIEW CRITERIA i

,

The acceptance criteria -for the integrity of reactor coolant pressure
boundary safe-ends are stated in the General Des'ign Criteria of Appendix
A,10 CFR Part 50. Criterion 14. " Reactor Coolant Pressure Boundary,"
requires an extremely low probability of'abnomal leakage, of ra) idly
propagating failure and of gross rupture. Also, Crite:* ton 31, "!racture
Prevention of Reactor Coolant Pressure Boundary," requires assurance that
when stressed the boundary behaves in a nonbrittle manner and that the

s
probability of rapidly propagating fracture is minimized recognizing the
uncertainties in determining material propertie'r, stressas and size of
flaws.

,
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III. REVIEW GUIDELINES

The current acceptance criteria and guidelines used to detemine if
BWR reactor coolant pressure boundary safe-ends meet the topte safety
objective are those provided in NUREG-0313. Rev.1, " Technical Report
on Material Selection and Processi6g Guidelines for BWR Ceolant Pressure
Boundary Piping."

'

.

IV. RELATED SAFETY TOPICS

Topic V-5, " Reactor Coolant Pressure Boundary Leakage Detection," will
,

assure that adequately sensitive systems are available to identify
leaks before failures occur. Topic III-5.A, " Effects of Pipe Break on'

Structures, Systems and Components Inside Containment," will assure
that the integrity of structures, systems and components relied upon
for safe reactor shutdown or to mitigate the consequences of a postu-
lated pipe break is maintained.

!

V. EVALUATION4

The review guidelines and acceptance criteria for Topic Y-4 are found
in NUREG-0313, Rev. 1. In summary, the acceptance criteria applicable
to sensitized BWR safe-ends are:

i 1. The affected safe-ends should be modified, to the extent practical,
to meet current materials selection requirements;

2. For those affected safe-ends not modified, leak detection systems
should be provided that will detect leaks in accordance with
Regulatory Guide 1.45, " Reactor Coolant Pressure Boundary Leakage

j

i Detection Systems," and an augmented inservice inspection program
capable of detecting flaws in austenitic stainless steel should be
implemented.

Big Rock Point was built prior to the staff's realization that BWR safe-
ends, sensitized during shop post-weld heat treatments, would have a high
susceptibility to intergranular stress corrosion cracking. On May 28,
1982, Consumers Power Company sutsitted a detailed response to the staff's
A ril 26,1982, infomation request. That letter and attachments contain
( ) a description of the inaccessibility of the safe-ends for inspections;
( ) a request for relief from perfoming the required inspections; (3)
an assessment of the Big Rock Point furnace sensitized safe-ends which
includes: (a) a Stress Rule Index Evaluation, (b) a Failure Analysts
Diagram Calculation Example, (c) IGSCC Damage Index Calculations; and (d)
a Tearing Instability Analysis Example; and (4) a conclusion that IGSCC
is not a safety issue at Big Rock Point.

. - - . _ _ _ _ _ _ _ _ _ _ ._. _ ._ _ __ _ . , .
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The staff review addressed the practicality of examining the reactor
vessel nozzle safe-ends to the requirements of NUREG-0313 Rev. 1,
except for the frequency of future inspection and evaluated the
proposed examination plan. The frequency of future examinations will
be addressed by NUREG-0313 Rev. 2, which is currently under prepara-
tion and will be issued in the near future.

The staff has reviewed the accessibility problems'which would be
encountered in attempting to perfom the requffed examinations on the
Big Rock Point reactor vessel nozzle safe-ends. We have determined
that it is impractical to meet the examination requirements 100% in!

all cases and that the proposed examinations for the nonconfoming
safe-ends (steam outlet, shutdown cooling, poison inlet, and instrument
nozzles) are adequate to provide assurance that the primary pressure
boundary supported by these safe-ends will remain structurally sound.

The twenty-inch recirculation and core spray nozzle safe-ends have
been designated nonconforming and service sensitive. Past experience

| with similar components at other facilities has shown these safe-ends
to be highly susceptible to through-wall cracks. Electrochemical
Potentiokinetic Reactivation (EPR) tests perfomed on Big Rock Point's
recirculation inlet nozzle 795-1B indicated that the nozzle is severely
sensitized. The staff can only surmise that recirculation' inlet nozzle
796-1A is severely sensitized. Because of this and the recent leakage
in similar lines at Nine Mile Point, the proposed examination for
nozzle 796-1B should be conducted on nozzle 796-1A also. Although
access prevents perfomance of 100% of the required volumetric and
surface examination, inspection of approximately one-third of each
recirculation inlet nozzle safe-end is sufficient to detemine their
structural integrity considering length of time the plant has been in
service. The recent visual examination 1979) perfomed on the core
spray nozzle (with no indications found)(has been detemined to be

.

i
adequate and should be perfomed again as proposed during the next|

inspection period.

The aforementioned examinaticns of those accessible areas of the safe-ends
should be performed during the next scheduled plant outage.

VI. CONCLUSION
-

Pending completion of NUREG-0313, Rev. 2, the staff concludes that the
examinations of the Big Rock Point safe-ends as proposed by the licensee
and the additional examination of recirculation inlet nozzle 796-1A agreed
to by the licensee will provide assurance of the structural integrity of
primary pressure boundary. The leakage detection requirements for Big Rock
Point will be reviewed under SEP Topic V-S and the frequency of future
inspections is being reviewed generically and will be resolved with
the implementation of NUREG-0313, Rev. 2.
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