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Dear Mr. Bayne: ACRS (10)
Gray File

SUBJECT: CONTAINMENT VENT VALVE OPERABILITY EReeves

Re: James A. FitzPatrick Nuclear Power Plant

In our letter of N9vember 29, 1978, we identified the generic concerns of
purging and venting of containment to all operating reactor licensees and

,

requested your response to these concerns. Our review of your response
'was interrupted by the TMI accident and its demands on staff resources.
Consequently, an Interim Position on containment purging and venting was
transmitted to you by letter dated October 22, 1979. You were requested
to implement short-term corrective actions to remain in effect pending,

completion of our longer term review of your response to our November 29,
1978 letter.'

i

One of the remaining interim corrective actions (and the subject of this
letter) still in place while our longer term review is being completed is
to:

" Maintain the containment purge and vent isolation valves closed
whenever the reactor is not in the cold shutdown or refueling mode
until such time as you can show that: -

a. All isolation valves greater than 3" nominal diaceter used for
containment purge and venting operations are operable under the

.most severe design basis accident flow condition loading and can
close within the time limit stated in your Technical Specifica-

i tions, design criteria or operating procedures. The operability
of butterfly valves may, on an interim basis, be demonstrated by
limiting the valve to be no more than 30 to 50 open (90 being

'

full open). . The maximum opening shall be determined in consulta-
i tion with the valve supplier. The valve opening must be such that

the critical valve parts will not be damaged by DBA-LOCA loads and
that the valve will tend to close when the fluid dynamic forces
are introduced."

,
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Your letter of February 29, 1980, provided your commitment to operate in
conformance with this Interim Position pending completion of our long-term
review of valve operability.

We have completed our review of the analysis you submitted in your letters
dated May 6, 1980, June 13, 1980, and May 12, 1981, concerning operability
of valves over threo in:hes in diameter used in the containment vent and
purge systems at the FitzPatrick plant. Our evaluation is enclosed. We
find the information submitted failed to demonstrate ne ability of these
valves to close against the buildup of containment pressure in the event of
a LOCA. For this reason the purge and vent valves should be sealed closed
in accordance with SRP Section 6.2.4, II.6.f whenever the reactor is not in
cold shutdown or refueling operational conditior,. Furthermore, these valves
should be verified closed at least once every 31 days. '

On this basis you are requested to inform us in writing, within 30 days of
receipt of this letter:

1. Your assessment of the operability of your purge and vent valves in
light of the concerns outlined in the enclosure, and

2. Until operability is demonstrated, that you intend to maintain the
purge and vent valves sealed closed in accordance with Standard Review
Plan Section 6.2.4, II.6.f and to verify them to be closed every 31
days whenever the reactor is not in the cold shutdown or refueling
operational condition until such time as you submit acceptable informa-
tion that demonstrates that your purge / vent valves will operate in the
event of a DBA-LOCA.

The reporting and/or recordkeeping requirements contained in this letter
affect fewer than ten respondents; therefore, OMB clearance is not required

: under P.L. 96-511.

Sincerely,
i

Original signed by/
1

| Domenic B. Vassallo, Chief
Operatine Reactors Branch #2
Division of Licensing,

Enclosure:
As stated

I cc w/ enclosure:
See next page
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Mr. J. P. Bayne
Power Authority of the State of New York
James A. FitzPatrick Nuclear Power Plant

cc:

Mr. Charles M. Pratt Mr. Jay Dunkleberger
,

Assistant General Counsel Division of Policy Analysis and Planning
Power Authority of the State New York State Energy Office

of New York Agency Building 2, Empire State Plaza
10 Columbus Circle Albany, New York 12223
New York, New York 10019

Resident Inspector's Of fice
U. S. Environmental Protection U. S. Nuclear Regulatory Commission

Agency .
Post Office Box 136

Region II Office Lycoming, New York 13093
Regional Radiation Representative
26 Federal Plaza Mr. A. Klausman
New York, New York 10007 Vice President - Quality Assurance

.

Power Authority of the State
Mr. Corbin A. McNeill, Jr. of New York
Resident Manager 10 Columous Circle
James A. FitzPatrick Nuclear New York, New York 10019

Power Plant
Post Office Box 41 Mr. George Wilverding, Chairman
Lycoming, New York 13093 Safety Review Committee

Power Authority of the State
,

Manager - Nuclear Licens'ing - BWR of New York
Power Authority of the State 123 Main Street.

of New York White Plains, New York 10601

123 Main Street
White Plains, New York 10601 Mr. M. C. Cosgrove

Quality Assurance Superintendent
Mr. Robert P. Jones, Supervisor James A. FitzPatrick Nuclear
Town of Scriba Power Plant
R. D. #4 Post Office Box 41
Oswego, New York 13126 Lycoming, New York 13093

Mr. Leroy W. Sinclair, President Thomas A. Murley
Power Authority of the State Regional Administrator

of New York Region I Office
10 Columbus Circle U. S. Nuclear Regulatory Connission
New York, New York 10019 631 Park Avenue

King of Prussia, Pen 3ylvania 19406-
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, JAMES A. FITZPATRICK'
HUCLEAR POWER PLANT
DOCKET NO. 50-333~

DEMONSTRATION OF CONTAINMENT PURGE AND VENT VALVE OPERABILITY (B-24)
.

1.0 Requirement

Demonstration of operability of the containment purge and vent valves, par-
ticularly the ability of these valves to close during a design basis accident,
is necessary to assure containment isolation. This demonstration of oper-
ability is required by BTP CSB 6-4 and SRP 3.10 for containment purge and vent
valves which are not sealed closed during operational conditions 1, 2, 3, and
4.

2.0 Description of Purge and Vent Valves

Valve Size
No. (Inches) Location use

5091711 24 Outside containment - drywell Not given
5091712 24 Outside containment - drywell Not given
5091713 24 Outside containment - drywell Not given
5091714 24 Outside containment - drywell Not given
5091715 20 Outside containment - wetwell Not given*

5091716 20 Outside containment - wetwell Not given.

5091717 20 Outside containment .wetwell Not given
5091718 20 Outside containment - wetwell Not given

.

The 20-inch and 24-inch valves are butterfly-type Model 9222 manufactured
by Fisher Controls Company and are equipped with G. H. Bettis Company model
733C-SR80 and 732C-SR80 operators, respectively. The valves are" equipped with
mechanical stops to limit the disc angle opening to 500 (900= full open).

3.0 Demonstration of Operability

3.1 The Power A'uthority of the State of New York (PASNY) has provided oper-
ability demonstration information for the purge and vent system isolation
valves at their James A. Fitzpatrick Nuclear Power Plant in the following
submittals:

A. PASNY letter dated May 12, 1981 from J. P. Bayne (PASNY) to
T. A. Ippolito (NRC).

B. PAINY letter dated June 13, 1980 from J. P. Bayne (PASNY) to
T. A. Ippolito (NRC).

C. PASNY letter dated May 6,1980 from P. J. Early to T. A. Ippolito
(NEC).

3.2 PASNY's approach to operability demonstration is based on the following
assumptions:
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Single ' valve operation, i.e. , redundant in-series valve is to havea.
failed open.

b. Pressure losses due to inlets, piping / ducting, filters, etc. are
neglected.

c. For valves with asymmetric discs, flow is assumed toward the hub side
for purposes of predicting dynamic torques.

Dynamic torque (Tn) predictions stem from coefficients developed by bench
tests on model vaTves representing the design of the in-service valves.
Analytical techniques involving scaling are used to determine T s for theD
actual valve sizes. The I.S. A. paper entitled, "Effect of Fluid Compres-
sibility on Torque in Butterfly Valves," gives the basis for Fisher's approach
to TD prediction.

Fisher's approach to evaluating critical valve parts in this valve design is
to detennine maximum allowable APs across the valve at a given disc angle.
This- maximum allowable AP is based on the valves weakest operating part but
does not include tne operator and associated mounting hardware. The maximum
allowable AP for each disc angle (10 increments) is compared to the operating
pressure condition. From this, the maximum disc-opening angle is selected.

The Fisher developed computer program used ta establish the maximum opening
angle is described as follows:

1. For a given valve at some angle of opening, the program begins by
calculating the loading. This includes a hydrostatic load on the

disc, seating torque, bushing, and packing torque and dynamic torque.

2. After the loading is . determined, the program calculates stresses in
the shaft, key, pin, and bushing for a specific AP and compares these
stresses to a material strength. This strength is based on 1.5 x
"S." "S" is the allowable stress figure found in Section III of tne
ASME Boiler and Pressure Vessel Code. "S" is equal to 1/4 of the
maximum tensile strength or 2/3 of the minimum yield strength,
whichever is less. For shear stresses, 0.75. "S" is used.

3. The program calculates stress and changes AP iteratively until the
allowable stress matches the calculated stress. This determines the
maximum allowable pressure drop for that angle of opening based on
the stress at a single point. This process is done for cases 1, 2, 3,
4, and 5 (as defined below) for each angle of opening.

Case 1 - Stress in the shaft at the disc hub due to bending and
torsion.

Case 2 - Stress in the sha'ft at the disc hub due to torsion and
traverse shear.

Case 3 - Stress at the pinned disc-shaft connection.

.. ., , . _ .. ._-- _ --
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Case 4 - ~ Stress at the keyed actuator-shaft connection.'

Case 5 - Stress at the shaft bushing.

4. The program output shows a AP which is calculated at each point for
each angle of opening, inclyding two APs for Case 1 (one based on
maximum shear stress and one based on maximum tensile stress) for a
total of six APs. The smallest AP of these six is then repeated as
allownble AP at the bottom of the column. The actuator torque for
the lowest AP (allowable AP) is also listed.

4.0 Evaluation

4.1 In Reference C, PASNY provided information describing accident conditions
used by Fisher Controls to assess the . subject valves. Fisher makes the

i assumption that the total containment pressure is seen as the aP across each
of the isolation valves from its full open to full closed positions during
accident closure. For valves in lines from the' drywell, 39 psig was given as
the design pressure (AP) and for valves in lines from the wetwell, 22 psig was
given as the design pressure (AP). PASNY noted that 39 psig envelopes all
drywell pressure values obtained from the most recent drywell response
analysis and that 22 psig envelopes all wetwell pressure values obtained in

'

the first 8 seconds based on the wetwell response analysis.

Given that 39 psig is the peak containment pressure predicted for the drywell,
the staff finds that using AP = 39 psig as the basis for operability assess-
ment is acceptable. In the case of the wetwell valves, 22 psig is also
acceptable in that valve closure is expected within 8 seconds when given the
Technical Specification allowable of 5 seconds.

4.2 Fisher's model valve bench test programs used to develop dynamic torque
coefficients (C ) were configured with straight pipe inlet test configura-T
tions. Testing did not include inlet configurations involving elbows and
therefore the effects on CT can not be quantified for those Fitzpatrick
valves affected by flow off of an upstream elbow. PASNY's submittals did not
contain details of valve inst'allation configuration to establish the applic-
ability of these straight pipe developed C s to any of the FitzpatrickT
valves.

.
.

Information available from other valve manufacturers indicated that for' a
given valve design at the same conditions, the ratio of CT (elbow-shaft in
plane) to CT (straight pipe) is greater than one and .the ratio of CT
(elbow-shaft out plane) to CT (straight pipe) is greater than two in some
instances. Use of straight pipe developed C s for in service valves with anT

<

upstream elbow configuration would result in dynamic torque predictions that
are not conservative given the information available.

Based on limited elbow testing information available, the staff believes that
where bench tests did not include elbows in the piping configurations, a
factor of 1.5 times the CT (straight pipe) for an elbow-shaft in plane valve

- . . _ _ _ . . ._- - _ _ __ __ _-. _. , , _ _ _ _ _ _
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installation configuration and a factor of 3 times the CT (straight pipe)
for an elbow-shaft out of plane valve installation corfiguration would yield
conservative values of T -D

Although Fisher does not have data to quantify the effect on CT (straight
pipe) values due to elbows, it can be demonstrated that the internal valve
parts of the 20-inch wetwell valves have sufficient design margins to with-
stand the loads developed during closure under DBA/LOCA conditions. A sim-
plistic and conservative approach to' demonstrating design margin is to make
the assumption that the installation configuration of each of the 20-inch '
valves is the worst case relative to Tg prediction, i.e., elbou-shaft out of

Increasing the C s (straight pipe) by a factor of 3 increases TDplane. T
by a factor of 3 which effectively reduces the maximum allowable aPs to one-
third that calculated by Fisher as summarized in Reference C. Fisher calcu-
lated the lowest value of maximum allowable AP at disc angles of 50 and
lower, to be 79.3 psid at the 50 disc ' angle. One-third of 79.3 psid is 26.4
psid. Comparing this maximum allowable aP to the 22 psid design condition
discussed in Section 4.1 of this report results in a design margin of 1:18 to
1.

Structural integrity of the internal valve parts of a given 24-inch drywell
valve is demonstrated where PASNY can confiFm that straight pipe (uniform)
approach flow conditions apply to the valve, i.e. , no elbow-type fittings are
upstream or that elbow to valve separation distances are suff,icient to assure
the establishment of unifonn approach flow. The reason for the staff's find-
ing is that the lowest value of maximum allowable AP at disc angles of 50 and
lower is given by Fisher in Reference C to be 73.7 psid at the 50 disc angle.
Comparing this 73.7 psid allowable to the 39 psid design condition discussed
in Section 4.1 of this report results in a design margin of 1.89 to 1.

Structural integrity of the internal valve parts of a given 24-inch drywell
valve is demonstrated where PASNY can confinn that the installation configura-

i tion of the valve is an elbow-shaft in plane configuration. The approach used
by the staff to reach this conclusion is similar to that used for the 20-inch
drywell valves. Increasing the CT (straight pipe) by a factor of 1.5 in-
creases TD by a factor of 1.5 which effectively reduces the maximum allow-
able APs to two-thirds that calculated by Fisher as summarized in Reference C.

The maximum allowable AP is given as 73.7 psid at the 50 disc angle. Two-
thirds of 73.7 psid is 49.1 psid. Comparing this new allowable AP to the
AP = 39 psid discussed in Section 4.1 of this report, results in a design
margin of 1.25 to 1.

PAUY has not demonstrated that the internal valve parts of those 24-inch
valves found to have elbow-shaft out of plane installation configurations, are|

capable of withstanding the operating loads developed during closure under
DBA/LOCA conditions. The approach used by the staff to verify the structural
integrity of the 20-inch valves, i.e., by assuming the worst case with regard

l'
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to installation will not demonstrate stuctural integrity for the 24-inch.

val ves. For example, the lowest value of maximum allowable AP for disc angles
of 50* and lower is given in Reference C as 73.7 psid at the 50* disc angle.
One-third of 73.7 psid is 24.6 psid which is less than the AP = 39 psid design.

condition discussed in Section 4.1 of this report. For those 24-inch valves
found to have elbow-shaft out of plane installation configurations, PASNY
should consider re-orienting the valve to an elbow-shaft in plaae configura-
tion or else demonstrate structural integrity by a stress analysis using CT-
values. developed from testing the valve design with elbow-shaft out of plane
test configurations.

.

4.3 The staff's findings concerning the capability of the 732C-SR80 and
733C-SR80 actuators are as follows: -

1. 732C-SR80 (20-inch wetwell valves):

a. For those valves that are confirmed to have straight pipe (uni-
fonn) approach flow inlet piping configurations, the staff . finds
that the actuators on these valves are capable of closing the
valve from the initial 50* position under the DBA/LOCA condi-
tions. The minimum operator torque availaoility of this model
actuator is about 7,245 in-los whicn is greater than the maximum
required torque of 5,618 in-lbs given in Reference C.

b. Based on the concerns (relative to TD predictions) discussed in
Section 4.2 of tnis report, the staff finds that PASHY nas not
demonstrated that this actuator model is capable of closing those
valves found to have an elbow-shaft in plane or an elbow-shaft
out of plane installation. configuration.

2. 733C-SR80 (24-inch drywell valves):

a. For the valves that are confirmed to have straight pipe (uniform)
approach flow inlet piping configurations, the staff finds that
the actuators on these valves are capable of closing the valve
from the initial 50 position unaer the DBA/LOCA conditions. The
torque tabulation given in Table 1 of Reference C shows that the
actuator torque available is greater than the required actuator
torque at all disc angles during closure.

b. Based on concerns (relative to T . prediction) discussed inD
Section 4.2/of this report, the st'aff finds that PASHY has not
demonstrated that this actuator model is capable closing those
valves found to have an elbow-shaft' in plane or elbow-shaft out

s
of plane installation configuration.

,
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5. 0 Sumary

We have completed our review of information su'bmitted to date concerning
operability of containment purge and vent valves for James A. Fitzpatrick
Nuclear Power Plant. Sections 4.2 and 4.3 of the evaluation are the*

basis for the conclusion of the staff. We find the information submitted
failed to demonstrate the ability of the purge and vent valves to close
against the buildup of containment pressure in the event of DBA/LOCA: For*

this reason, the purge and vent valves should be sealed closed in accordance
with SRP Section 6.2.4. II.6.f. Furthermore, these valves should be verified
- to be closed at least once every 31 days.
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