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INTRODUCTION

John Henry Associates was requested by Atwood & Morrill to
analyse the 24" Purge Valve (2841-E) for the purpose of
determining the upper bound of disc impact velocity. Since
the valve has to open at least once to break the containment
vacuum, plastic deformation in any of the parts should be

held to acceptable levels.



2.0 SUMMARY AND CONCLUSIONS

The onset of deterioration of the neoprene disc seat was evident
in the static load deflection tests at ,125" deflection. This
deflection was considered to be the basis of the limiting case

for successful closure.

The resultant maximum vélocity of the disc was 33.2 ft/sec.

At this velocity some plastic deformation was shown to exist
in the disc at the edge of the center disc post. The plastic
strain was .6% strain, confined to the outer (surface) fibers.
Strains as high as 307 are considered adequate for a single

(faulted) condition.

The disc arm also showed slight yielding of .67% strain during
impact. This was not considered sufficient to inhibit the

subsequent operation of the valve.

The shaft appears to be adequate for all loadings, during a
slam at 33.2 ft/sec. a plastic strain of 457 was experienced
due to the torque placed in the end of the shaft by compression

of the air in the air cylinder

The limiting item in air cylinder is the lever arm. The air
cylinder tube has to be lengthened by 3.5" inches to increase
the amount of compressed volume. This reduces the air cylinder

pressure to less than 304 psi.
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MPR ASSOCIATES. INC.

Mag 2, 1980
P-522

Mr, G. C, Withrow
Consumers Power Company
1945 W, Parnall Road
Jackson, Michigan 49201

Subject: Big Rock Point Nuclear Plant - Closure Forces
for Containment Ventilation System Check Valve

References: (1) A&M Report 201-13938-00, "Evaluation of
Palisades Nuclear Plant Main Steam Isolation
vValve", August 12, 1976

(2) TR-3223-1 Rev 2, "Palisades Nuclear Plant,
Stress Calculations for Shaft for 30" Ms1iv",
Teledyne Materials Research, April 13, 1979

(3) JHA-79-131 Rev 2, "sShaft Analysis for
Faulted Condition of 30" Main Steam Stof
valve", John Henry Associates, June 6, 1979

Dear Mr, Withrow:

At your request, we have reviewed the stress analysis
of the A&M 24" check valve used in the Big Rock Point contain-

ment ventilation system described in the John Henry Associates
Report No. JHA-79-138 dated April 14, 1980,

our review of the subject report indicates that the
report does not address a number of concerns which should be
considered in an evaluation of structural adequacy of the
check valve under slam conditions. For your convenience we
have listed in Table 1 the parts and loadings which should be
evaluated. Those items marked with an asterisk are not covered
in the subject report.

It should be noted that A&M reports of analysis of the
pPalisades Plant main steam isolation valves which are similar
to the Big Rock Point check valves cover the areas of concern
not covered by the John Henry Associates report (See refer-
ences 1, 2, and 3 above). We consider that these earlier
reports can provide a useful check list to the areas which
should be addressed in the analysis of the Big Rock Point
containment ventilation check valves.
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Another deficiency in the subject report is the lack of
acceptance criteria which will assure operability of the valve
after the slam occurs. The report appears to be primarily
directed toward demonstrating structural integrity of the
valve parts under slam conditions. We recommend that A&M be
requested to specify the degree of permanent distortion of
the various parts of the valve and operator which can be
permitted without interfering with the ability to open and
close the valve with the operator and for the valve to maintain
leak tight conditions.

In addition to the omissions noted in Table 1, and the
concerns discussed above, specific comments on the analyses
in the subject report are corntained in Enclosure l. We
recommend that A&M be requested to revise the purge valve
analyses to resolve the comments summarized in Enclosure 1
and the concerns discussed above.

In this regard, the valve transient conditions needed
to perform these analyses will be included in the final draft
of MPR Report €44, which should be provided to A&M when it
is available.

Please do not hesitate to contact us if there are any
guestions concerning this letter or Enclosure 1.

Sincerely,

/R. M. Weiner



Enclosure 1

Detailed Comments on John Henry ‘Report JHA-79-138

Page 10 - Disc strain due to impact on the seat

The disc strain calculation apparently assumes the disc
is built in at the disc post. Actually, the post is
threaded into the disc and seal welded. 1t appears the
"built-in" assumption is not realistic., Furthermore,
the strain ic calculated in the disc, but no evaluation
is made of the weld which is at the point of highest
strain. The plastic strain calculation is made by
assuming that the elastic-plastic strain energy absorbed
at the point of highest strain is the same as the strain
energy calculated by the elastic analysis. This assump~-
tion is not valid since it does not account for the re-
distribution of strain energy when a part of the disc

is plastic. The result is an unconservatively low strain.
The loading model used for calculating disc strain
ignores the concentrated load from the disc post and
disc arm.

Page 11 - Disc energy

It is not clear that the cosine shape assumed for the
disc distortion is valid. It is not consistent with the
formula used for disc strain. The assumed deflection
and the strain energy formula are based on elastic
analyses of the disc. Since the disc goes plastic, the
energy calculation is not correct.

Page 19 - Disc velocity

The permitted disc velocity prior to impact is calculated
from the energy absorbed by the seat and disc. This
calculation takes into consideration the translational
kinetic energy of the disc, but does not account for the
rotational kinetic energy of the disc or any of the energy
of the disc arm.

Page 24 - Disc arm strain

The elastic strain is calculated. Plastic strain and
distortion should be calculated. The deceleration of the
end of the arm at the disc center could be used instead
of assuming a rigid impact.



Page 26 - Shaft stresses

The shaft torsional moment is incorrect. The moment

used is the moment at the edge of the hub on the lever
arm; the moment about the shaft centerline should be

used. This same comment applies to the shaft key analysis
on page 37.

The shaft stresses from the operator forces should
include the transverse shear and bending stresses.

The shaft strain is calculated elastically; the plastic
strain should be calculated,

The strain concentration at the shaft keys should be
evaluated.

Pages 27-37 - Operator stresses

The operator analyses should include an evaluation of
shear and tension stresses at all the connections. In
addition, the additional compression of the air due to
overshoot of the operator parts when the disc slams
closed should be included in the analysis.

Page 33 - Operator pin shear

The value used for the force on the pin is one-half the
correct value.



TABLE 1

valve Parts and Loading Conditions

Prior to impact:

Parts Loading
Disc post* and arm* centrifugal force*, angular
acceleration*, pressure on
disc*
Operator acceleration of operator

parts* , cylinder pressure,
spring force

Shaft* combined forces from disc
arm* and operator

After Impact:

Parts Loading
Disc deceleration of disc and
arm*, pressure on disc*
Arm deceleration of arm
Opeiator deceleration of operator

parts*, cylinder pressure,
spring force

Shaft and keys combined* forces from disc
arm and operator*

*parts and loadings not included in the A&M report.



