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Dockets Nos. 50-277
and 50-278

:

Mr. E. G. Bauer, Jr.
Vice President and General Counsel
Philadelphia Electric Company
2301 Market Street
Phi ~adelphia, Pennsylvania 19101

Dear fir. Bauer:

Subject: Containment Isolation Dependability By Demonstration of
Containment Purge and Vent Valve Operability (Part of
NUREG-0737 - II.E.4.2 - Containment Isolation Dependability)

We have completed our review of the information concerning operability of the
containment purge and vent valves at Peac'n Bottom 2 and 3. The staff finds the
information submitted demonstrates the ability of the Fisher Controls 6-inch
valve,. when blocked by mechanical means to an opening angle of 40 or less, to
close against the buildup of the pressure in containment in the event of a
DBA/LOCA. The staff also finds the information submitted demonstrates the-

! ability of the Fisher Controls 18-inch valves, when blocked by mechanical means
to an opening angle of 40 or less and have a closing time of 5 seconds or less,
to close against the buildup of pressure in containment in the event of a
DBA/LOCA. Appropriate Technical Specifications should be submitted for NRC
review and approval to reflect the limitation of opening angle .for both the.
6-inch and 18-inch valves and the limitation of closing time for the 18-inch
valves.

In your April 24, 1984 letter, you proposed plans to replace the present
material used for the valve shafts and pins with a high strength steel. When
the valve shafts and pins are made of high strength steel, the staff finds that
containment purge and vent valve operability has been demonstrated for the
following conditions:

Valve Size Initial Open Angle Less Valve Disc
(inches) Than or Equal to (dearees) Orientation

6 70 Flow into hubside
18 55 Flow into hubside
18 65 Flow into flatside
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Mr. Edward G. Bauer, Jr. -2-

Closing time is a consideration in the staff's finding. Technical
-Specifications should be to submitted for NRC review and approval to reflect
the limitation of. initial opening angle and the limitation of a maximum five
second closing time.

Before these valves are used at the greater opening angles proposed in your
April 24 1984 letter, you are requested to provide to the NRC after completion
of the proposed modifications written confimativ that (1) the present material
for the valve shafts and pins has been replaced fth a high strength steel and
(2) the orientation of the valve disc with respect to the flow corresponds
with the opening angles and valve sizes as stated above.

This action closes our review of containment isolation dependability by
demonstration of containment purge and vent valve operability according to
NUREG-0737 Item II.E.4.2 (Containment Isolation Dependabil.ity). Therefore
we consider this task resolved for Peach Bottom, Units 2 and 3. Our Safety
Evaluation pertaining to this issue is enclosed.

! Sincerely,

*a:1Gi.::.1, as aao 1,7
JohdY.%6YE,Zthief
Operating Reactors Branch #4
Division of Licensing

Enclosure:
As stated

cc w/ enclosure:
See next page

DISTRIBUTION
Mt FileJ RIngram

NRC PDR GGears
. L PDR EBla'ckwood

ORB #4 Rdg -H0rnstein
HThompson ACRS-10
OELD Gray File
EJordan JParticw
PMcKee RWright

EQ$hEOR DL QR . DL
-

G cf JS lz RWright
i 2 2/ 85 2g/85
,

|

.



- - - . _ . . _ -

*
,

1
-

Philadelphia Electric Company-
'

'

ccw/ enclosure (s):

Eugene J. Bradley
_ Regional Radiation Representative

. _ . . _ . . _

Philadelphia Electric Company
Assistant General Counsel EPA Region III .

]2301 Market Street Curtis Building (Sixth Floor)
Philadelphia, Pennsylvania 19101 6th and Walnut Streets

.

Philadelphia, Pennsylvania 19106
Troy B. Conner, Jr.'

1747 Pennsylvania Avenue, N.W. M. J. Cooney, Superintendent
Washington, D. C. 20006 Generation Division - Nuclear |

Philadelphia Electric Company
2301 Market Street
Philadelphia, Pennsylvania 19101

.
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Thomas A. Doming, Esq.
Assistant Attorney General

i Department of Natural Resources
Annapolis, Maryland 21401

Philadelphia Electric Company
ATTN: Mr. R. Fleishmann

Peach Bottom Atomic
Power Station Mr. R. A. Heiss, Coordinator

4

Delta, Pennsylvania 17314 Pennsylvania State Clearinghouse'

Governor's Office of State Planning
Albert R. Steel, Chairman and Development
Board of Supervisors P. O. Box 1323

; Peach Bottom Township Harrisburg, Pennsylvania 17120
; R. D. #1
| Delta, Pennsylvania 17314
!

I Ifer5 J. Williams "i "
' U.S. Nuclear Regulatory Commission Thomas M. Gerusky, Director

Office of Inspection and Enforcement Bureau of Radiation Protection
Peach Bottom Atomic Power Station Pennsylvania Department of

! P. O. Box 399 Environmental Resources
I Delta, Pennsylvania 17314 P. O. Box 2063

Harrisburg, Pennsylvania 17120
3

ilr. Thomas E. ?!urley, Regional Administrator.
U. S. Nuclear Regulatory Comission, Region I
Office of Inspection and Enforcement'

631 Park Avenue
j King of Prussia, Pennsylvania 19406
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SAFETY EVALUATION BY THE OFFICE OF flVCLEAR REACTOR REGULATI0fl
.

,

PEACH BOTTOM ATOMIC POWER STATION - UNIT NOS. 2 AND 3
,

DOCKET N05. 50-277 AND 50-278
DEMONSTRATION OF CONTAINMENT PURGE AND VENT VALVE OPERABILITY

T

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,
I is necessary to assure containment isolation. This demonstration of operability

is required by BTP CSB 6-4 and SRP 3.10 for containment purge and vent valves
which are not sealed closed during operation conditions 1, 2, 3, and 4

2.0 Description of Purge and Vent Valves

)'lve No. Size
Unit 2 Unit 3 (Inches) Use Location
A0-2505 A0-3505 18 Primary containment supply Outside containment
A0-2506 A0-3506 18 Primary containment exhaust Outside containment
A0-2507 A0-3507 18 Primary containment exhaust Outside containment
A0-2511 A0-3511 18 Torus exhaust Outside containment
A0-2512 A0-3512 18 Torus exhaust Outside containment
A0-2519 A0-3519 6 Primary containment / torus Outside containment

N2 purge
: A0-2520 A0-3520 18 Primary containment . supply Outside containment-

A0-2521A A0-3521A 18 Torus supply Outside containment
; A0-2521G A0-3521B 18 Torus supply Outside containment

All of the purge and vent valves are butterfly , type Model 9210, and are manu-i

! factured by Fisher Controls Corporation. The valve actuators are manufactured
by Fisher Controls, and are the air to open-spring to close diaphragm type. Thet

actuator model numbers for subject valve sizes Fe:

18-inch valve - Model No. 656-60 actuator.
; 6-inch valve - Model No. 656-40 actuator.
,

Philadelphia Electric Company (PECo), on the basis of a Fisher Controls computer;

analysis, were advised to limit the 6-inch valve openings to 50* (90* full
open), and the 18-inch valve openings to 40' (flow into hub) and 50 (flowinto-

flat). PECo elected to limit all valve openings to 40* maximum.

3.0 Demonstration of Operability

Note: Parts 3.1 through 3.4 deal with operability demonstration' for the valves
,! as presently installed with the 40* limitation on opening angle (90*=fu11

open). Part 3.5 presents operability demonstration information in support of a
proposal (Reference A) by PECo to upgrade valve shaft and pin material in order,

; to increase the valve opening angle from the present 40' limitation.
I

3.1 PECo has provided operability demonstration information concerning the
purge and vent valves for their Peach Bottom Atomic Power Station Units 2 and 3,

'

in the following submittals:
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A. April 24,1984, letter from PECo to J. F. Stolz (NRC).
B. October 19, 1983, letter from PECo to J. F. Stolz (NRC) - Information

Transmittal.
C. August 26, 1982, letter and summary report, S. L. Daltroff (PECo) to

J. F. Stolz (NRC).
D. May 5,1980, letter from J. Bovee (Fisher Controls) to D. Helwig

(PECo).
E. December 31, 1970 letter from C. K. Soppet (Bechtel) to E. C. Kistner

(PECo).
F. December 11, 1979, letter from S. L. Daltroff (PECo) to J. F. Stolz

(NRC).
G. October 25, 1979, letter from J. W. Gallaghan (PECo) to D. G. Eisenhut

(NRC).
H. September 11, 1979, letter from D. H. Verrelli (NRC) to PECo.
I. January 2,1979 letter from S. L. Daltroff (PECo) to J. F. Stolz (NRC).
J. June 10, 1983 (revised October 18,1983) letter and summary report,*

informally submitted from J. C. Dresser (Fisher) to A. R. Diederich
(PECo).

K. September 28, 1984, letter from S. L. Daltroff (PeCo) to J. F. Stolz
(NRC).

3.2 The Fisher valve analysis (Reference C) has incorporated the following
conservative assumptions:

o Single valve closure is assumed,
~

o No credit is taken in the ar.alysis for downstream pressure losses,
o Peak LOCA containment pressure (42-43 psid) is assumed during valve

Closure.

Dynamic torque (T ) predictions stem from. coefficients developed by bench3.3 D
tests on model valves 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 Controls determined that various locations along the valve disc shaf t
were the worst case stress level locations. Data for both the 6-inch and
18-inch valves was presented in computer printouts for review. This data
determined the maximum actuator torque requirements and the maximum allowable
aPs for each 10' incremental valve disc position.

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

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

o 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.

After the loading is determine'd, the program calculates stresses in theo
shaft, key, pin, and bushing for a specific AP and compares thesestresses to
the code allowable stress. This stress is based on 1.5 x "S." "S" is the
allowable stress figure found in Section III of the 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 as an allowable.

o 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 shaft at the disc hub due to torsion and traverse

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

Case 4 - Stress at the keyed a'ctuator-snaft. connection.
Case 5 - Stress at the shaft bushing.

PECo in their submittal of October 19,1983 (Reference B) includes as an attach-
ment a letter from Bechtel Power Corporation that contains a list of the con-
tainment isolation valves, the proximity of upstream fittings and their effect
on the uniformity of flow into each valve. A Bechtel analysis, referenced but
not provided in the submittal, concludes that uniform approach flow is attained
when an upstream elbow is more than one pipe diameter from a valve, and also
when a 6-inch tee is more than two pipe diameters upstream of a valve (see Table
1 taken from Reference B).

3.4 Fisher Controls recommended the purge and vent 18-inch valves be restricted
to a 40' maximum opening with flow into the disc hub, and 50* with flow into the
disc flat. The 6-inch valves were also recommended to be limited to a opening
of 50* with flow into the disc hub.

3.4.1 The following tabulations were taken from a Fisher Controls Document,
Reference D, Attachment 1. Table 2 shows the actuator torque required for the
18-inch valve with flow into the disc flat. Table 3 shows the actuator torque
required for the 18-inch valve with flow into the disc hub. The data is based
upon 316 stainless steel valve shaft and taper pin material, and a 43 psid
across the valves. Table 4 shows the actuator torque required for the 6-inch
valve with flow into disc hub.

._.
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Table 1. Containment purge line islation valves.

Valve No. Size (Inches) Location Flow Uniformity
2520 18 Elbow exit Uneven
2521A 18 3' 6" from tee Even
2521B 18 8' from elbow Even-

2511 18 3' 3" from elbow Even
2512 18 5' from elbow Even
2506 18 >18" from elbow Even
2507 18 >18" from elbow Even
2505 18 9" from tee Uneven
2519 6 >6" from elbow Even

' in 6" line-
'

3520 18 Elbow exit Uneven
3506 18 2' 8" from elbow Even
3507 18 5' 8" from elbow Even
3511 18 3' 3" from elbow Even
3512 18 5' from elbow Even
3505 18 9" from tee Uneven
3521A 18 2' from tee Even
3521B 18 3' 6" from elbow Even
3519 6 >6" from elbow Even

in line
,

,

i
'

Table 2. Actuator torque requirements.
18-inch valve--restricted to maximum 50* open

(90* full-open) flow into the disc flat. -

Reference valves A0-2506, -07, Torus -2521 A and B,
A0-3506, -07, Torus -3521 A and B.,

Angle 10* 20' 30' 40' 50*
Disc diameter 17.0 in. 17.0 in. 17.0 i n. 17.0 in. 17.0 in.Pressure drop 43 psid 43 psid 43 psid 43 psid 43 psid
Actuator torque
required-in-lb 1569 1921 1676 2873 3877

Table 3. Actuator torque requirements.
18-inch valve--restricted to a maximum 40" open

(90' full-open) flow into the disc hub.-

Reference Valves A0-2505, -20, Torus 2511, -12,
A0-3505, -20. Torus 3511, -12.

Angle 10' 20' 30' 40'
Disc diameter 17.0 in. 17.0 in. 17.0 in. 17.0 in.

| Pressure drop 43 psid 43 psid 43 psid 43 psid
Actuator torque
required-in-lb 2042 2570 2202 3998

!

*
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Table 4. Actuator torque requirements.
6-inch valve--restricted to a maximum 50 open

(90' full-open) flow into disc hub.

Reference valves A0-2519 and A0-3519 (Drywell/ Torus).

Angle 10* 20* 30' 40' 50'
,

Disc diameter 6.0 in. 6.0 in. 6.0 in. 6.0 in. 6.0 in. l
Pressure drop 43 psid 43 psid 43 psid 43 psid 43 psid .

IActuator torque
required-in-lb 130 150 134 208 269

3.5 In Reference A, dated April 24, 1984, PECo requested a change in the maxi-
mum allowable open position's of the subject valves from 40* to 70* for the 6-
inch valve (flow into hub side of valve disc), to 55' for the 18-inch valve
(flow into hub side of disc) and to 65' for the 18-inch valve (flow into flat
side of disc). Modifications are planned to replace the 316 stainless steel
valve shafts and disc-to-shaft taper pins with high strength steel (17-4 PH)
components on the subject valves in deference to the higher loadings resulting
from the larger requested allowable valve open positions. Unit 3 primary con-
tainment 18-inch exhaust valves A0-3506 and A0-3507, and the torus 18-inch sup-
ply valve A0-3521B will be reoriented so that the flow out of containment will
impact the flat side of the valve disc to maximize the purging and venting flow
rates.

4.0 Evaluation

Note: Parts 4.1 and 4.2 deal with the evaluation for the valves as presently
installed with the 40* limitation on opening angle (90 = full open). Parts 4.3
and 4.4 evaluate the proposal (Reference A) by PECo to upgrade valve shaft and
pin material in order to increase the valve opening angle from the present 40
limitation.

4.1 In Reference C, PEco provided information describing accident conditions
used by Fisher Controls to assess the subject valves. Fisher makes the accept-
ably conservative assumption that a constant peak LOCA containment pressure is
seen as the AP across each of the isolation valves from its full open to full
closed positions during valve closure. For valves in lines from the drywell, 42
psid was given as the design pressure drop ( AP) and for valves in lines from the
torus, 26 psid was given as the design pressure drop (AP). The staff finds this
aproach acceptable.

4.2 Fisher's model valve bench test programs used to develop dynamic torque co-
efficients (C ) were configured with straight pipe inlet test configurations.T
Testing did not include inlet configurations involving elbows and therefore the
effects on C _can not be quantified for those Peach Bottom valves affected byT.

{ flow from an upstream elbow.-

.

I
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In the determination of the effects of upstream fittings on the flow uniformity
into the Peach Bottom 2/3 purge and vent valves, the Bechtel analysis |

conclusions (Reference 8) are that flow becomes uniform after one pipe diameter
downstream from an elbow and 24 inches downstream of a 6-inch tee in an 18-inch
line. The staff's position based on other valve manufacturer's model testing is
four pipe diameters or more upstream of a value is required in order to have no
effect on dynamic torque (T ).-D

Information available from other valve manufacturers indicates 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
of plane) to CT (straight pipe) is greater than two in some instances. Use of
straight pipe developed C s for in-service valves with an upstream elbow con-T
figuration would result in, dynamic torque predictions that are not conservative.

Based on limited elbow testing information available, the staff believes that
where bench tests did not include elbows in the piping configurctions, a factor
of 1.5 times the CT (straight pipe) for an elbow-shaft in plane valve instal-
lation configuration and a factor of 3 times the CT (straight pipe) for an
elbow-shaft out of plane valve installation configuration would yield conserva-.

tive values of T -!
D

4.2.1 Although Fisher does not have test data to quantify the effect on CT
(straight pipe) due to upstream elbows, the staff explored the possibility that
the 6-inch and 18-inch valves may have sufficient design margins to withstand
the loads developed during closure under DBA/LOCA conditions. .To demo'nstrate
this, the following worst case assumptions are made:

1. For those valves that have an elbow-shaft-in-plane configuration, the torque
coefficient (C ) (straight pipe) will be increased by a factor of 1.5,T
which increases the dynamic torque (T ) by 1.5 and reduces the maximumO
allowable APs by two-thirds of that calculated by Fisher as summarized in
Submittal C, Reference 1,

2. Since the installed configuration of two 18-inch valves are only 9 inches
from an upstream tee with the valve stems out-of-plane, the torque coef-
ficients (C s) (straight pipe) for these valves will be increased by aT
factor of 3.0. This increases the dynamic torque (T ) by 3, and reducesD
the maximum allowable ap to one-third that calculated by Fisher.

For the 6-inch valves multiplying the required torque at 50* of 269 in-lbs by
the 1.5 factor yields a worst case required actuator torque of 404 in-lbs which
compared to the available spring torque at 50' of 3,151 in-lbs provides a large
torque margin. Again, applying the worst case upstream configuration factor of
2/3 to the 68.3 psid maximum allowable pressure drop calculated by Fisher at 50'
results in a reduced maximum allowable pressure drop of 45.6 psid that is still
larger than the peak LOCA containment pressure of 42 psid.

I
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For the 18-inch valves multiplying the required actuator torque at 40* of 3,999
t in-lbs by 3.0 to account for the 6-inch tee immediately upstream, yields a worst

case required actuator torque of 11,996 in-lbs.

Available actuator spring torque at the 40* angle is 7,194 in-lbs, however, the
dynamic torque is acting to close the valve. Again, applying the worst case
upstream configuration factor of 1/3 to the 56.1 psia maximum pressure drop
calculated by Fisher at 40' results in a reduced maximum allowable. pressure dropi

i - of 18.7 psid. Using the ramp rise approach, the containment pressure at 5
seconds after LOCA initiation is approximately 19.5 psig. The staff finds that
with the remaining conservatisms in the Fisher analysis of no credit taken for
downstream pressure drop, and faster valve closure times with dynamic torque,

assisting the actuator, the structural integrity of the valve is assured.

4 .'2. 2 Actuator spring torques for the 6-inch and 18-inch valves were derived
from information furnished by the licensee in Reference K. Table 5 shown below
tabulates the actuator spring data used in 4.2.1 to evaluate the adequacy of
actuator torque margins. -

,

Table 5. Actuator Spring Torques.

: Spring
Valve Size Valve Torque4

{ (Inches) Angle (*) (in-lbs)
j 6 10 1,442-

: 6 50 3,151
! 6 70 3,518'

18 10 3,709
, 18 40 7,194
; 18 50 8,141'

j 18 60 8,797
j 18 70 9,052

4.3 PECo in their April 24, 1984 submittal (Reference A) requests a change in
the maximum allowable open position for the containment purge and vent valve at
Peach Bottom Atomic Power Station Units 2 and 3. The change would increase the
maximum allowable opening angle for the 6-inch valves from 40* to 70* and for
the 18-inch valves from 40* to 55' (flow into hub side of disc) and 40* to 65*
(flow into flat side of disc). Valve modifications required to effect the in-
creased opening angle are the replacement of the valve shaft and disc to shaft
taper pins with new shafts and pins fabricated from a high strength steel.

; .

Using Fisher's reanalysis submitted in Reference J the staff finds that witho,

the dynamic torque acting to close the valves, valve closure is assured under.!

; DBL /LOCA conditions.

Structural integrity of the valves is demonstrated using the same rationale; o
; applied in evaluating the 40* maximum opening angle; namely, applying the 1.5
| factor to the maximum allowable AP calculated by Fisher and taking credit for

the DBA/LOCA pressure ramp during the 5-second Technical Specification clo-:

} sure time. The increased maximum opening angles as shown below have been
demonstrated to be acceptable to the staff.

i
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Valve Size Maximum Opening
(Inches) Angle

6 70* (flow into hub)
18 55' (flow into hub)
18 65' (flow into flat)

4.4 Seismic qualification for the containment purge and vent valves at Peach
Bottom 2 and 3 is accomplished by analysis performed by Fisher Controls for the
Bechtel Corporation in Report Number CD 74-2000. Bechtel specification 6280-G-
14 specifies that the valves including the proposed modifications be capable of
withstanding internal loadings of 3 gs in any direction without functional,

impai rment.

5.0 Summary

We have completed our review of information submitted to date concerning oper-
ability of the 6-inch and 18-inch containment purge and vent valves at the Peach
Bottom Atomic Power Station Units 2 and 3 The initial submittal and PECo's
request to increase the maximum opening angle of the valves were reviewed . We
find that the information submitted has satisfactorily demonstrated the ability
of the valves to close against the buildup of containment pressure in the event
of a DBA/LOCA, provided that the present 5-second Technical Specification
closure time is maintained. Sections 4.1, 4.2, 4.3, and 4.4 are the basis for
this conclusion.

.

Principal contributor: R. Uright

Dated: January 3,1985
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