
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 1OCFR50.54(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 1OCFR50.54(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.  

Very truly yours, 

Subscribed and sworn to 
before me this4 L..day 
of November 1997 

KAREN L LANCASTER 
Notary Public, State of New Ycrk 

No. 60-4643659 
Qualified In We3tcjester County 

Term Expires ql & qqt 

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- I 
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



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



CE RTIFVIED 

cw.0k3 "Due00..  

10 10 "lti000 ---

.1

1. incifro Seat!n ur~c 
i rid ar r,t o one 

'._;_ock riarks on machir.e

7 +P1

7. De sryi ti .. MaeralQu.Lt 

a1 0lt St St.Au T - G.nC8 

Cove Loe - - -4- 

B onnet. D.I.~r .. - .

-SusSee -________ 

7 . DrveBSct8YA

- Jam 112.--- .teel 

10 fle ON eruts~ne 

26. q0 _ne 4pahg________ 

29. mn .- -

&~ _Ka- I - ZT

ex Nuts teel___ 

d.S.ori.SrSee 

.2__ 0~.. artng d -1 

A 7;3ar BuaringNt asoe__ _..  

ra ti~i ....... r ... ... 
1.*r-- t alhes te 

ap. Colu mC 

cm resso' 

-4 Reom Enld sp t~ atr at od e AP w.L-8' 

Note Al ai iSets l/L .?.T 
Svic* s5w_ 00oto psto 

moo te -----7~aoo M40X ,I.5



ATTACHMENT 3 

ITT Industries Letter Dated 1/10/97
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FAX COVER SHEET

ITT Industries 
AUTOMOTIVE 

DEFENSE & ELECTRONICS 

FLUID TECHNOLOGY

ITT Engineered Valves 
23, C4rv~io FRoad 

P. O. Box 0164 
Lancaster, PA 1763 
Telephone (717) 291-1901

January 10, 1997

Lisa Cona 

Ed Foulke

SUBJECT: Diaphragm Valves

If daere wv prublcma wihu In' ,nissio, of this fax, please call P. Iovule Ca 717-291-1901 
If here are questioar about this fax, please contad the wrter at 717-291-1901 

MESSAGE: 

The fulluwh g f'infmalion is a regards to your discussion with Kathy Yohn.  

1. Thu uia .Llium temperature for EPDM is 3000 F.  

I. Diaphragms lave nevui bucn LesLd above 300 psig; therefore, there is no data at exactly what pressure 
the diapli-cgixi will fail.. A130, thQ failurm point of the diaphragm will depend on lonGth of aorvice and 
Irradiation and thermal aging. The makes it even more difficult to predict when a diapluagin will fail.  
Also, it in possihic that there could be body/bonnet joint leakage before the diaphragm fails. The 
maximum design prcssurc for the valves fisted below is 200 psig.  

2. 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 
cypuzi prxcsurc is probably highor. 0-ring friction was considerod but lubrication, cycle frequency and 
tolerances could not be taken into account. Also the spring rate has a tolerance of ± 10%.  

3. For the 2" valve with 3225 air motor, 101 and 102A springs (drawing WREF-PO-4-SS- 1), the minimum 
valve line pressure to open the valve was found to be,'0psig. The comnments 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 sinc 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 amLuatOf, the maxdimum linc pressure for the 102 and 102A springs arc the same.  

Please contact Kathy Yohn (717-291-1901, ext. 317) if you have any additional quectione.  

TOTAL PAGES IN THIS FAX _4 (INCLUDING COVER SHEET)

TO:

FROM:

DATE:

MA NU, 111291202b P. 01
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File AJ3225 A.MCD. 1/11/7 Page 1 of 4 
3225 air motor - determination of valve line proercurc requlrcd to bcgin opening valve, o-ring friction 
considered for 2" only - not conservative 
K A. Yohn 1/8/97 

nominal dimensions used 
I;Ayuut sketch 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 force due to fluid line pressure equals force due to spring 
compression 

spring free length 11_101 - 10.12-in reference spring rate sr 101. 260- " 

fl 102a = 10.37 in 
-1TI02& 140

height. uf spzings wheri valve open (set point for all am's) 

overall am heioht h1 -3.25-in+ O.1i)in - 8.3 l-in 

h I1.75 .in 

h o ' 3 .75-,n + 0.19.in + 2-(-.in + O.SO.n, 1.  

h 0 6.065 -in 

spring height when valve open h =h -h 

h = 5.685 -in 

valve stoke -2 & .75' h2 =1.12.ii 

h 7 5 =0.38,in 

for 2" valve 

spring height when valve closed 1h_2 - h h 2 

h.2 -6.XOU5 in 

Initial compression c2_101 " fl_101 - hs-2 C2_l022 -fl l02ai h. 2 

c2_101 =3.315-"M c2 102 a-3.565-in 

force to overcome to begin opening valve 

open2 :-T a101 -c2_10l -+sr102a-c2_lO2a 

op n_2 = 1361 Ibf



JAN-24-97 FRI 12:23 ITT ELANCASTER FAX NO. 717025

File AM3225_AMCD. 1/9/97 Page 2 of 4

for 100% pr a3ure drop cundiLiun - unly une half diaphragm exposed to working fluid before valve begining to 
open, assume diaphragm bead diameter area is area in contact with fluid, valve will open when force due to 
line pressure equals initial compression force from springs 

dia 2= 3 i 

dia 2 -3.688 -in 

Pressure'diaphragm area - Initial compression force 

Presstue :z= ' .  
0.5. ('44i 22) 

Prsure_2 255 -psi 

for 0.75" valve

spring height when valve closed hs_75 -1)4-1175 

lhj 75 = 6.065 -in

initial compression c75_101 rfl_101 his_75 

c75 101 = 4.055 -in

c75102a - l_ 102a - hx_75 

c7502a - 4 305 -i1

force to overcome to begin opening valve 

open_75 ::_101-c75_101 + sr_102a.c75_102a 

oper_7S 1657.lbf 

for 100% pressure drop condition - only one half diaphragm exposed to working fluid before valve beginning to 
opon, occumo diQphrcgm bead diameter area ia area in contact with fluid, vaY;t will open whon force dua tu 
Inu piusure equals initial compression force Trom springs 

dia 75  1.88.in 

Pressure'diaphragm area - initial compression force 

Prcsure75 open_75

Pressure_75 - 1194 -psi

P. 03
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File AM3226_A.MCD, 1/G/G7 Page 3 of 4 

CA3C 0 - Liuiet prab=urc for vevi opaning when Gonldcring friction - 2" ONLY 

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 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 A5-5) 
whan r.nn.riArina n-rino filrtlnn twn inmpnnents - seat compression & fluid pressure 

#116 o-ring used with 3225 air motors, for yokc mounted configurations 4 used and for close coupled 2 are 
used, assume yoke mounted - worst case WAPD-CV-SS-6R has 4 o-rings.  

a. friction due to seal compression 

spindle-bushing o-ring spindle diameter- dwgs. 4474 & 101448 
o-ring #116 dimensions 

ido :=0.737-in od-h 0.750. in 

thickness adapter bushing groove • dwg. 101281 Rev. K w := 0,103.in 

odg -0.926.r 

aluptei Uubljiln LUiv Ula U |,rC 0.7;5"ii,i 

% stretch of 116 o-ring o-ring installed so that it is stretched to the spindle 0D 

od b id o 
5- - -100 

id o 

s = 1.764 

reduction in cross sectional area due to tie initial stretching - from Parker Catalog ORD-5700, page 
A4-7 

Y: .3 for s graph on page A4-7 used for observed data for 
s, equation does not produce possible results 

new cross sectionnl aroo 
w str "w - (.01-Y)-w 

w str 0.102 -in 

new OD 

OD :=odb + 2(w_sxr) 

OD = 0.953 -in



JAN-24-97 FRI 12:24 ITT EV-LNC fSTER FAX NO. 7172912025 0

File AM3225.A.MCD, 1/9/97

groove depth 

sq 1-- w_st-- g 

sq .. 0.016.in

%squeeze

from figure A6-5

odg - d bxor 

2 

g = 0.086 in

:= .t 100 

sq lp- 16 

from table A6-2

f C =  1 .2 ". -IV I r .2 .3 5 - hi 
in 

F 'I r -0.24"in 2 

Fc :=o r 

F 2.82"1bf 

Fiiction due to line pressure - This is from a graph end is dependent on a graph based upon line pressure, but 
if it is eaaumcd that the line preosure ic approximately 300 psig (conservative) thAn fh RC al.s 18 IbAn 2 and if 

the line pressure is 250 psig then f. equals approx. 17 lbAn 2.  

fh:; 18" -2 
m 

F h :=fha r

F h = 4.32-1bf 

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

opcn_2f :open_2 3- + h),4 

open_2f-1.447-10 3 -lbf

open_2r" Pressure "- o-- 2 

0.5 (.1.din 2)
Prcswrur' - 271 'ps4

In real life the friction is probably considerahp greater

information note - if fh of 17 psig used pressure changes lo 270 pslg - negligible

P. 05

Page 4 of 4
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Fibo AMV22O 2.MCD, J/'207 %%IA P=00 nf  

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

by K. AYohn 12127/96 
nominal dimensions used 
layout sketch for air motor - SK-D-61 0 
reference drawings 
spring seat 5475 Rev. K 

.AM diaphragm 3543 Rev. AA 
upper cover 1869 Rev. F3 
actuator plate 4456 Rev. G 
spring case 440 Rev. r 
spring case cover 4463 Rev. K1 
catalog DV-96 
spring drawing 2127 rev. GG 

CASE A - neglecting o-ring friction 
The actuator will begin to open when the force due to fluid line pressure equals kurt du. to spring 
Initial compression, when o-ring friction neglected.

spring tree length

f 97 -17.39Sin

rererence s pring rae xr_9o Z37. Ubf1 

in 

r_97 135 lb 
. II

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 := 9.38.in 

x =(4.16-in+0. 12.in F 2.94.in)- (4.97.in+0.69.in 1 0.12.In 053 in + 0.50-in) 

x =0.41 -in 

spring height when open h h x 

h = 9.79.i

stroke for 3" valve h 3 = 1.62. in 

spring height when valve closed 

hs_3 .h h 3 

hs_3-11.41-in 

initial compression 3_96 fi_96 - hs_3 

c3 96 5.97-hi 

fornn to nvPrnme to begin opening valve 

open_3 =sr_96.c3_96 i- sr_97-c397 

open _3 - 2340 -lbf

fl7 - 97 hs_3 

c3 97 597.in

P. 06ITT W A)PNCATER FAX NO. 71726025



JAN-24-97 FRI 12:25

File Av13250 2.MCD, 1/2/97 Page 2 of 3

For 100% pressure drop condition - only one half diaphragm exposed to working fluid before valve begins to 
upeit. Oiie half tMe diaphragm bead diameter area is assurned to be the aroo in contact with fluid, valvo will 
open when r'fr.;e duc Lu liut p.uwui.6, ,.ualr. initial comproca-won fore from aprings 

dia 3 =5.5-in 

Pressure diaphragm area = initial compression force

open 3 
Presr - 4

Prm sure = 197 -psi

CA5E B - Llr preturt ru, vive opening when ronaidering 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 
zdtt dppluxmation and does not account for these factora which con Inorcco friction.  

From the Parker catalog ORD 5700 
assume breckout friction = 3" running friction (page A6-6) 
when considering 0-ring friction two components - seat compression & fluid pressure 

rZ14 o-ring used with 3250L air motors, for yoke mounted cuufiUuicivuSii 4 used and for clo3e coupled 2 arc 
used, assume yoke mounted - worst case WAPD-CV-SS-BR has 4 o-rings.

a. friction due to seal compression 

LnA;.t-bushing o-ring 
o-ring #214 dimensions 

id o:=0.984-in 

thickness 
w .=0.139.n

bpi idle diameter-dwgs. 102601 & 102610 

od b - 1.000-in 

adapter bushing groove - dwg. 101282 Rev. K 

od_ - 1.240. n

adapter bushing bore dia dbore 1.(105 in 

% stretch of 214 o-ring o-ring inrtailed so that it is stretr.hl tn the spindle 0D 

od b- id o s • - 100 
id-o 

s 1.626 

rduction ;n -rese =ationnl rnn rio to tha initial ctretching - from Parker C.otainni t(rl..7O0. pno, 

A4-7 

S- 1.for s graph on page A4-7 used for observed data for 

s, equation does not produce poosibic rccults 

new cross sectional areas 

wsu" w (.0 1Y) w 

wstr= 0.137-in 

new OD 

OD ;=odb + 2. (w-str) 

OD 1.275 -in

P. 07
ITT EV-LACASTER FAX NO. 7172qi 2025



JAN-24-97 FRI 12:26

File AM3250,2.MCD. 1/2/97 Page 3 of 3

groove depth 

sq 1w str- g 

sq '0.02"in 

%squeeze 

from figure AB-5 

in 

F C C=f I r 

F = 2.983 "lbf

ud_ - d bo01 .  g= 

2 g -0.1I17 -in

'.q- 100 
I'wstr 

slp=1 

from table AG-2 

Ir  = 3.14,in 

Dr -0.43in
2

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 prc-,aurc Ls npprninc ,a.lr=, '.. ps.gi (uriosrvzUve) then fl, equals 17.5 ID/ln2 and ir 
the line pressure is 200 psig then fh equals approx. 15 Ibfln 2 .  

fh - 17 I 
in2 

Fh :=fh-ar 

Fh = 7.31-Ibf

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

o cn_3f:= opm_3 - 3. (F C + F h)-4 

open_3f = 2.464- le ,1h

Press=re open_3f 

o. (2Ldia 3)
Presslue = 207 -psi

In real life the fricton is probably considcrablc grcater

information note - if fl of 15 psig used pressure changes to 207 psig - negligible

P. 08
ITT EV-1NCATER FAX NO. 7172 2


