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Mr Dennis M Crutchfield 2
Big Rock Point Plant
October 2L, 1980

Consumers Power Company contracted both Allis-Chalmers and Atwood-Morrill
(supplemented by MPR Associates) to perform analyses of their respective
valves. The following considerations were made in the analyses:

1) Both types of valves use valve operators that open with air
pressure and close by use of a spring internal to the operator.
Therefore, valve closure during accident conditions has an
increasing rate of closure due to the spring force and &P
across the valve.

2) The flow direction during accident conditions thru the valves
is such that closure is added. In the case of the butterfly
valves, a slight tilt of the disc in the diresction of closure
is required to assure closure in the correct direction.

3) Eack valve analysis considers failure in the open position of
the other valve in the traln as the worst case for valve closure
(ie, this assumption provides maximumaP across the valve being
analyzed).

4) Operator pilot air is vented outside of containment; therefore,
containment back pressure effectc on the operators are not
applicable.

5) Valve closure is dependent on spring force and not air actuators;
therefore, no accumulators are used in the system,

6) Torque limiting devices are not used on the valve operators.

7) The effect of piping systems was modeled by Allis-Chalmers for
butterfly valves for their bench testing program. ™is date
was then applied to the Big Rock Point butterfly valives assuming
the full containment accident pressure acts on the valves. In
analyzing the swing-check valves, MPR Associates modeled the
Big Rock Point piping system in order tc generate the closing
velocity of the disc during the DBA-LOCA.

8) The effect of butterfly valve disc and shaft orientation to the
fluid egressing from the containment was addressed in the Allis-
Chalmers bench testing program.

Allis-Chalmers demonstrated the operability of the butterfly valves by performing
a bench testing program on a similarly designed valve and extrapolating the

data to the Big Rock Point valves. Results of the bench testing program were
provided by Allis-Chalmers report VER-0209, dated December 17, 1979. Extrapo-
lation of this data to the Biz Rock Point valves was provided b~ Allis-Chalmers
letter to Consumers Power Company dated March 14, 1980 which recormended an
opening angle of between 30° - 85° for CV-L09S (replacement valv:) and 75° for
CV-L097 (original valve) due to shaft torque limitations. Therefore, as reported
in update to LER 79-028 dated August L, 1980, the two butterfly valves have been
mechanically restricted to an opening angle of 75° to assure operability during
DBA-LOCA conditions.



Mr Dennis M Crutchfield 3
Big Rock Point
October 24, 1980

Atwood-Morrill and MPR Associates Inc were contracted during November 1979 to
perform an expedited qualification program for the swing-check valves. MPR
performed an analysis to develop the maximum disc closing velocity under DBA-
LOCA conditions. This analysis resulted in the identification of &n overpres-
sure ccndition in the air operator resulting from the rapid closure of the
valve. This condition was identified by LER 80-013 dated May 23, 1980. Cal-
culations were performed by MPR to determine an acceptable opening (15°) for
the valve. and modifications to the air operator which would make full opening
of the valve acceptable. The valve was mechanically limited to *he interim
opening criteria until modifications to the air operator cylinder could be
made. Revision 1 to MPR report MPR-6LL, dated June 1980 provides the results
of their original analysis and the additional analyses to determine acceptable
interim opening and the effect of the modified air operator cylinder (increased
volume by three (3) inch extension of cylinder). Concurrently with the MPR
effort, Atwood-Morrill developed the maximum closing velocity that the valve
and operator could withstand. This effort was subecontrasted by Atwood-Morrill
to John Henry Associates, Inc. The analysis identified the same overpressure
condition in the air operator and developed a maximum acceptable disc closing
velocity that was greater than the maximum disc closing velocity calculated by
MPR indicating that structural integrity of the valve was assured during DBA-
LOCA conditiuns. Technical review of Atwood-Morrill/John Henry Associates
analysis has revealed areas in their analysis that required additional work,
specifically the plastic deformation noted in the disc and disc arm. This
additional work is currently proceeding with completion anticipated by March,
1980, It should be noted that MPR and Atwood-Morrill/John Henry Associates

do nct expect the additional analyses to disclose any additional problems with
respect to valve integrity.

The current opening positions for the butterfly and swing-check valves are 750
(full open - 90°) and 45° (full open - 45°) respectively as reported in the

update to LER's 79-028 and 80-013 dated August L, 1980

As requested by the staff, Consumers Power Company is sending six (6) sopies
of each of the following documents considered o be in final form to the
Director, Nuclear Reactor Regulation with this submi+tal:

1) Allis-Chalmers Report VER-0209, "Test Report on an Allis-Chalmers
6" STREAMSEAL Butterfly Valve in Air concerning Nuclear Containment
Isolation Valves", dated December 19, 1979.

2) Allis-Chalmers (Kopey) to Consumers Power Company (Monshor and
Hartman), letter dated March 1k, 1980.

3) MPR Associates, Inc Report MPR-6LL Revision 1, "Big Rock Point
Nuclear Power Plant- Disc Impact Velocity For Containment Venti-
lation System Check Valve Closure", dated February 1980 and
Revised June 1980,
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Mr Dennis M Crutchfield
Big Rock Point
October 2L, 1980

Upon completion of the additional analyses for the swing-check valves, the
revised Atwood-Morrill/John Henry Associates Inc analysis will be submitted
for the staff's review.

David P Hoffman (Signed)

David P Hoffman
Nuclear Licensing Administrator

CC Director, Region III, USNRC
NRC Resident Inspector - Big Rock Point

Attachment
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BOX M-93 » YORK, PENNSYLVANIA 17405/717-848-1126

RECEIvEp
e o00R ORICINAL SEP 4 1980
FiURUG Hn| :1 NUCLEAR ¢
March 14, 1980 U QUIN WINUU N ENSING
Larry Monshor and C. J. Hartman
Consumers Power Co.
Big Rock Point Nuclear Plant
Chazievoix, MI 49720
SUBJECT: Allis-Chalmers Containment Purge Valves

REFERENCE: Consumers Power P.?T,60904-Q
/

Gentlemen:

Thank you for your purchase order.

Included with this letter are two sets of documentation.
The notebook details the overall test program and with
the aid of the charts and graphs one should be able to
predict the dynamic torgue of any similarly constructed
Allis-Chalmers valve.

The other paclkage, which ic four pages long, specifically
addresses your valves, and a clcser look will show that
we have modified our initial recommendations.

Brieflyv, here‘s what the data shows.
Cv-4095

Originally we recommended that this valve be limited to 45°
open because at this angle the dvnamic torque begins

to exceed the operator output torque. Nothing has changed
in this regard, however a more detailed analysis of the

test data shows that during a DBE, the fluid flow through
the line will by itself tend to close the valve. The effect
is so pronounced that an opening angle of between 80°-85° is
now acceptaule.

At these angles, the dynamic torgue even though beyond the
capabilities of the operator in magnitide, will actually
cause the valve to close faster during a DBE than if the line
velocity were zero. Nowhere do the dynamic torques exceed
operator rated capacity. (Operator structural integrity is
not a factor).

5/pmm/0524

ALLIS  CHALMENS COA0RATION
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P 200 &

CV-4097

This valve as previously recommended should be limited
to 75° open because of shaft torque limitations.

We sincerely hope that these new results will help
your containment purging problems.

As alway:, please call me if you have any questions.
Sincerely,

%v‘-/f,ﬂz /

Theodore Kopey,
Application Engineer

TK/pmm
cc: John Popa, Consumers Power

Larry Retters, Consumers Power
Frank Anderson, A-C York

5/pmm/7864
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