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Paul H. Kinkel . .

Vice President

Consolidated Edison Company of New York, inc.
Indian Point Station

Broadway & Bleakley Avenue

Buchanan, NY 10511

Telephone (914) 734-5340

Fax: (914) 734-5923 November 21, 1997

Re: Indian Point Unit No. 2
Docket No. 50-247

Document Control Desk

US Nuclear Regulatory Commission
Mail Station P1-137

Washington, DC 20555-0001

Subject: Response to Request for Additional Information - Generic Letter 96-
06, “Assurance of Equipment Operability and Containment Integrity
During Design Basis Accident Conditions,” for Indian Point Unit
No. 2. (TAC No. M96822)

Pursuant to 10CFR50.54(f), this letter and attachments provides the response of
Consolidated Edison Company of New York, Inc. (Con Edison’s) to NRC’s request
for additional information dated September 22, 1997 on Generic Letter 96-06.

Generic Letter 96-06, “Assurance of Equipment Operability and Containment
Integrity During Design-Basis Accident Conditions,” dated September 30, 1996,
requested nuclear utilities to address the susceptibility of 1) containment air cooler
cooling water systems to either waterhammer or two-phase flow conditions during
postulated accident conditions and 2) piping systems that penetrate containment to
thermal expansion of fluid such that overpressurization of piping could occur.

Pursuant to 10CFR50.54(f), Con Edison provided written responses to Generic
Letter 96-06 on October 30, 1996, November 18, 1996, January 28, 1997, April 30,
1997, and August 29, 1997.

The attachments to this letter responds to your specific requests for additional
information. :
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Should you or your staff have any concerns regarding this matter, please contact
Mr. Charles W. Jackson, Manager, Nuclear Safety & Licensing.

~ Subscribed and sworn to
before me this aﬁ'day
of November 1997

Term Expires

KAREN L. LANCASTER
Notary Public, State of New York

No. 60-4643659

Qualified in West<71ester County

9/20/99

Attachments

C:

Mr. Hubert J. Miller

Regional Administrator-Region I
US Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Mr. Jefferey F. Harold, Project Manager
Project Directorate I-1

Division of Reactor Projects I/II

US Nuclear Regulatory Commission
Mail Stop 14B-2

Washington, DC 20555

Senior Resident Inspector

US Nuclear Regulatory Commission
PO Box 38

Buchanan, NY 10511

Very truly yours,

Padt 4 L.)



ATTACHMENT A

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REGARDING RESPONSE TO GENERIC LETTER 96-06

Consolidated Edison Company of New York, Inc.
Indian Point Unit No. 2
Docket No. 50-247
November 1997



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
REGARDING RESPONSE TO GENERIC LETTER 96-06

Request 1:

“To aid in the completion of the staff’s final review, the final results of the evaluations
for the pipe line need to be submitted. In addition, please provide a discussion of the
corrective actions for these six pipe lines penetrating containment.”

Response:

In accordance with our commitments in response to Generic Letter 96-06, modifications
consisting of the installation of new thermal relief devices and pipe insulation were completed
during the 1997 Indian Point Unit No.2 refueling outage. These modifications restored those
pipe lines to their UFSAR design requirements. Of the six pipe lines (#’s 10, 25, 26, 59, 69, and
474) which were determined to have exceeded UFSAR design requirements, new thermal relief
devices were installed on lines 26 and 69. New pipe insulation was installed on a portion of line
10 to preclude thermal overpressurization. Sampling lines, 25 and 59, were further evaluated and
determined to be within UFSAR design basis stress limits, thus requiring no corrective actions.
Line 474 was cut, drained and capped. To prevent the undesirable lifting of Grinnell diaphragm
containment isolation valves 1702 and 1705 on line 40, and 1723 and 1728 on line 338, new
relief valves were installed. The completion of the above-mentioned actions is intended to
address the concerns of Generic Letter 96-06. This information was previously provided to your
staff in our letter dated August 29, 1997.

Request 2:

“Please provide drawings of these valves, the calculations used to determine the lift
pressure and discuss any sources of uncertainty associated with the calculated lift
pressure.”

Response:

- Attachments 1 and 2 are drawings of the 2" and 3" Grinnell diaphragm valves used on lines 33,
40 and 338 which would lift and prevent internal line pressure from exceeding UFSAR allowable
stress limits. For line 33, valve 560 would lift at a minimum line pressure of 207 psig and vent
to the pressurizer relief tank. Valve 560 is a 3" Grinnell diaphragm valve as shown on drawing
No. WREF-PO-5-SS-1. For line 40, valves 1702 and 1705 would lift at a minimum line pressure
of 207 psig and vent any line pressure to the Hold-Up Tanks. Both valves 1702 and 1705 are 3"
Grinnell diaphragm valves as shown on drawing No. WREF-PO-5-SS-1. For line 338, valves
1723 and 1728 would lift at a minimum line pressure of 271 psig and vent any line pressure to
the Hold-Up Tanks. Both valves 1723 and 1728 are 2" Grinnell diaphragm valves as shown on
drawing No. WREP-PO-4-SS-1.

The calculations used to determine the lift pressures for the 2" and 3" Grinnell diaphragm valves
were performed by the valve manufacturer, ITT Industries and sent to Con Edison in a letter
dated January 10, 1997. A copy of these calculations is provided as Attachment 3.



ATTACHMENT 1
2" GRINNELL DIAPHRAGM VALVE

Drawing No. WREF-PO-4-SS-1
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ATTACHMENT 2
3" GRINNELL DIAPHRAGM VALVE

" Drawing No. WREF-PO-5-SS-1
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ATTACHMENT 3

ITT Industries Letter Dated 1/10/97
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ITT

TO:

FROM:

FAX COVER SHEET

Imlusmes - T Enginesredvaves

AUTOMOTIVE _ - ’ ' tanocsio:f 6;2"1 7603

DEFENSE 8 ELECTRONICS Telephone  (717) 2811901
FLUID TECHNOLOGY ' .

DATE: January 10, 1997
Lisa Cona |

Ed Foulke

SUBJECT:  Diaphragm Valves

If there wre problems with transmission of this fax, please call P. lovale as 717-291-1201
 If there are questions abour ihis fax, please contact the writer ar 717-291-1901

MESSAGE:

The following uformalion is a regards to your discussion with Kathy Yohn.

1.

L

The maximum temperature for EPDM is 300° F.

Diaphragms have never been tesied above 300 psig; therefore, there is no data at exactly what pressure
the diaphragms will fail.. Also, the failurc point of the diaphragm will depend on longth of service and
Irradiation and thermal aging. The makes it even more difficult to predict when a diapluagin will fail.
Also, it ix possiblc that there could be body/bonnet joint leakage before the diaphragm fails, The
maximum dcsign pressure for the valves listed below is 200 psig.

For the 3” diaphragm valve with 3250L air motor, 96 & 97 springs (drawing WREF-PO-5-SS-1), the
valve line pressure to open the valves is 207 psig. This is not a conservative number and the actual
opening pressure is probably higher. O-ring friction was considered but lubrication, cycle frequency and
tolerances could not be taken into account. Also the spring rate has a tolerance of + 10%.

27 s WL
For the 2” valve with 3225 air motor, 101 and 102A springs (drawving WREF-P0Q-4-SS8-1), the minimum

* valve line pressure to open the valve was found to be%psxg The comunents concerning the analysis

and variables apply to this configuration as well. The 102A spring, which is the spring we would use if
the valve was being supplied today, was used for calculations since no data on the 102 spring could be
found.” The 102 spring has not been used for many years and the only information we can find on it is
that for sizing an actuator, the maximum linc pressure for the 102 and 102A springs arc the same.

Plcasc contact Kathy Yohn (717-221-1901, cxt. 317) if you have any additional quectione.

TOTAL PAGES IN THIS FAX _ [/ 8 (INCLUDING COVER SHEET)
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File AM3225_AMCD, 1/0/7 {_{Xq\q/l : Page 1 of 4
3225 air motor - determination of valve line pressure requircd to begin opening valve, o-ring friction
considered for 2" only - not conservative

K. A. Yohn 1/8197

nominal dimensions used

layoul skelch for air motor - SK-D-607 dated 2/29/72
reference drawings -

spring seat 5475 rev. K

AM diaphragm 3891 Rev. P

upper cover 3533 Rev. W

actuator plate 2842 Rev. E2

catalog DV-98 ,

spring drawing 2127 rev. GG

CASE A. FRICTION NEGLECTED
-actuator will begin to open when farce due to fiuid line pressure equals force due to spring

compression
| spring free length fi_to! -10.02-m reference spring rate  sr_l0! - 260- l'-b-f
’ 1Y
fl_102a =10.37 in : b
s_l02a = 140"
. : m
heighl uf spiings when vaive open (set point for all am’s)
averall am height h|2325in+0.1%in - 831-in
by =117
h,'=3.75in+0.19in+ 2 (%m)i— 0.50-m ¢ 1.00m
by =6.065in
spring height when valve open b =h|-h,
’ h=50685n
valve stoke -2 & .75" by =1.12:n
. h75 =0.38in
for 2" valve
spring height when valve closed hs 2 -h by »
: ' hs_2 =(.XUS +in
. Initlal compresslon €2_101 '=f1_lo] - rm_zl cz_mz:x' -0_1023: hs 2

€2_101 =3.315m ¢2_102a = 3.565+in

force to overcome to begin opening valve

opcn_Z wsr_104-c2_101 + sr_102a:-¢2_102a
open_2 = 1361 -Ibf
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*

File AM3225_AMCD, 1/9/97 | | Page 20f 4

for 100% pressure drop cunditivn - unly vnie half dlaphragm éxposad 1o working riuid before valve begining to
open, assume diaphragm bead diameter area is area in contact with fluid, valve will open when force due 1o
line pressure equals initial compression force from springs :

dia 5 :=(3 FLLIN
dia 2 -3.688°n -
‘Pressure*diaphragm area = Initial compression force -

Presswe 2 :=— ‘T2
0.5-(.dia 2)
(o2

Pressure_2 =255-psi

for 0.75” valve

spring height when valve closed hs 75 -h+hgs
_ ' he_75 =6.065 -
" initial compression - ¢75_101 =110} lﬁ_?S c75_102a -1_102a- hx_75
¢75_10]1 =4,055+in ¢75_102a =4 305 -

force to overcome to begin 6pening valve
open_75:=sr_l01-¢75_101 + st_102a-¢75_102a
open_75 = 1657 «Ibf '

for 100% pressure drop condition - only one half diaphragm exposed to working fluid before valve beginning to
opon, agccume diaphragm bead diameter area is aroa in contact with fluid, valve will epen when force duc tu

line pressure equals initial compresslon force from springs

dia 95 = 1.88 in

Pressure*diaphragm area = initial compression force

open_75

Pressure_75 =
os-(ldia 2)
=13 75

Pressure 75 = 1194 -psi
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Filc AM3226_AMCD, 1/8/87 - " Page 3 of 4
' CASE B - Line preasure for valve opening when conaidcrmg friction - 2" ONLY

This Is not very exact. Friction can depend upon many factors including: time period since last operahon,
condition of o-rings, lubrication, base metal corrosion, thermal expansion of metal. This calculation is only
an approximation and does not account for these factors which can increase friction.

From the Parker catalog ORD 5700
“assume breakout friction = 3* running friction (page AG-5)
whan rnansidaring a-ting friction two components - seat compression & fluid pressure

%116 o-ring used with 3225 air motors, for yoke mountcd conﬁguranons 4 used and for close coupled 2are
used, assume yoke mounted - worst case WAPD-CV-SS-6R has 4 o-fings. .

a. friction due to seal compressian

spindle-bushing o-ring . ] :
o-ring #116 dimensions | spindle diameter - dwgs. 4474 & 101448
id_0:=0.737-in od b 0.750-m
thickness adapter bushing groove - dwg. 101281 Rev. K

w:=0.103-in
od_g -0.926-mn

adapier bushing buie dia  djg. 07350
% stretch of 116 o-fing  o-ring installed so thatitis stretched to the spindie CD
_od b id o
N id o

-100

s=1.764

reduction in cross sectional area due lo the mmal stretching - from Parker Catalog ORD-5700, page
A47

. “fors graph on page A4~7 used for observed data for
Y : =13 . .

-, equation does not produce possible resuits
new cross sectional arcas
w_str =w- (.01-Y)-w’

w_str =0.102+in

new OD

‘ OD :=o0d_b+ 2-(W_str)
OD =0.953in
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File AM3225_A.MCD, 1/9/97 : Page 4 of 4

groove depth g =— T

£ =0.08G-in
sq 1 ‘=w_str-g

sq | =0.016+in

%squeeze S 8

= -100
= lp w_sir
from figure A6-5 from table A6-2
. -lZ-“-’-f . lr.:2.35m
in

e a, -0.24-in*

¢ ~tetr '

' F =2.82°1bf

Friction due to line pressure - This is from a graph and is dependent on a graph based upon line pressure but
ifitis aasumcd that the line proesure ic approximately 300 psig (consorvahve) than f, aquals 18 ib/in2 and if

the line pressure is 250 psig then 1, equals approx. 17 ib/in?

fh.-xs‘_b_f

m

Fp:=fya,
Fy =432+1bf

o-ring breakout friction = 3*(F_+F,)" no. of o-rings

upcn 2f zopen_2 + 3 (l +Th>
open 2f = 1.447-10° <Ibf

Prﬁ:ssurc::ﬂn:.%‘i -

. Pressure =271 pai
s (."-dsa 22>
4 R .

In real life the friction Is probably considarahle greatar

information note - if f,, of 17 psig used pressure changes lo 270 psig - negligible
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File AM3250_2 MCD, 1/2/07 K

3250 air motor - determination of valve line pressure required to begin opening valve,
a-ring friction included in final calculations, case A does not include friction, case B Includes friction

by K. AYohn 12/27/96

- nominal dimensions used _
layout sketch for air motor - SK-D-610
reference drawings '

Page 1 nf2

spring seat 5475 Rev. K
_AM diaphragm 3543 Rev. AA
upper cover 1868 Rev. F3 -

actuator plate 4456 Rev. G
spring case 44G0 Rev. F

spring case cover 4463 Rev. K1
catalog DV-96
spring drawing 2127 rev. GG

- CASEA - neglécting o-ring friction

The actuator will begin to open when the force due to fiuid line pressure equals forie due to spring
initial compression, when o-ring friction neglected. '

Spring iree length I_ve = l(.JB-m reterence spring rale  sr_vo - 237- tbt

in
11_97 -17.38in . Ibf
- _ xe Y7 - 13S
. . - ' .m
height of springs when valve open (set point for all air motors)

spring height = spring case height + spring distance below case when open (x)

h.:=9.38in
X =(4.16in+0.12:in + 2.94:in) - (4.97-in+ 0.69-1n 1 0.12:in 1 053 in + 0.50-m)
x=04]m
spring height when open h =h.+x
h=9.79in
stroke for 3" valve | hy =1.62:in
spring height when valve closed
hs_3 =h4hjy
hs 3= 11.41-n
initial compression  ¢3_96 =f1.96-hs 3 ¢3_97 -0 97 hs3
' ' ¢3_96=5.97¢in ¢3-97 =5 97+in

forea to overmnﬁe to begin opening valve
open_3 =sr_96-¢3_96 + st_97-¢1 97
open_3 =2340lbf
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 File AM3250_2.MCD, 1/2/87 : o ' Page2of 3

For 100% pressure drop condition - only one half dlaphragm exposed to workmg fluid before vaive begins to
upen. One Lialf the diaphragm bead diameter area is assumed to be the arca in contact with fluid, valve will
open when fomc due Lo line prassure wyuals initial comproceion force from aprings

dia 3 —S.S-ln ‘
Pressure * diaphragm area = initial compression force

open_3

Pressure .=
T, 2

0.5:{--dia
(-4 3)

Pressure = {97 +psi

CASE B - Line pressure fur valve opening when considering friction

This is not very exact. Friction can depend upon many factors including: time period since last operation,
condition of o-rings, lubrication, base metal corrosion, thermal expansion of metal. This calculation is only
an appruximation and does not account for these factors which can increaso friction.

From the Parker catalog ORD 5700
assume breakout friction = 3* running friction (page A6-5)
when considering o-fing friction two components - seat compression & fluid pressure

#®214 o-ring used with 3250L alr motors, for yoke mounied cunfiguialiuns 4 used and for close coupled 2 arc
used, assume yoke mounted - warst case WAPD-CV-5S-8R has 4 o-rings.

a. fnchon due to seal compression

s bushi LAl fiofe 2 _
gaanet- ushing o-ring o . - 1
o-ring #214 dimensions spindle diameter - dwgs. 102601 & 102610
id_o :=0.984-in _od_b - 1.000-iy
thickness ' | ,
w .=0.139in adapter bushing groove - dwg. 101282 Rev. K
od_g - 1.240-m
adapter bushing bore dia dpgre 1005 0
% strotch 6f 214 0-fing  o-fing installed so that it is stretehed o the spindie OD
s - og:b_—_l.d_-:g 100
id o
5= 1.626
reduction in cress scctionnl nran dua te the initial etretching - from Parker (‘nf:alnn ORN-R700. page
A4—7

Y =12 for s graph on page A4-7 used for observed data for
“ s, equation does not produce possibic reeuits
new cross sectional areas
Cwostr w. (0].Y)w

w_str =0.137 +in

new OD

OD =od_ b+ 2-(w_str)
OD =1.275+n
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File AM3250_2.MCD, 1/2/97 : . Page 3 of 3
' ‘ od g-dp .
groove depth - g : 87 “hore
2
_ g=0.117n
sq 1 ‘=w_slr— g '
5q | =0.02-in
%squeeze Y
) q uq lp . - loo
S w_str
: - qp=l4
from figure AS-5 from table A6-2
fc _0.95.1'b_r lr =3|4'iﬂ
n . .2
F c ':fc.‘l . a2 r . 0.43'")
F c™ 2.983 -Ibf

Friction due to line pressure - This is from a graph and is dependent on a graph based upon line pressure, but
if it is assumed that the linc pressurc is approximately 280 psiy (conservalive) then f, equals 17.5 IbAN? and if

the line pressure is 200 psig then f, equals approx. 15 IbAn?

Ibf
fh -17- =
. in2
I‘h tth-ar

Fy =7.31bf
o-ring breakout friction = 3*(F+F))* no. of o-rings
~ open_3[:=open_3+ 3- (F o+F h)'4
opeu_}f = 2.464- 160 bl
open 3f

0.5-[ X dia 2)
(4 3

Dresswre = Pressure =207 «psi

In real life the friction is probably considcrablc greater

information note - if f,, of 15 psig used pressure-chanbes to 207 psig - negligible



