
William J. Cahill, Jr~ 
Vice President 

Consolidated Edison Company of New York, Inc.  
4 Irving Place, New York, N Y 10003 
Telephone (212) 460-3819 

June 18, 1979 

Re: Indian Point Units Nos. 1 & 2 
Docket Nos. 50-3 &-50-247 

Director of Nuclear Reactor Regulation 
AIN: Mr. Victor Stello, Jr., Director 

Division of-Operating Reactors 
U. S. Nuclear Regulatory Ccomission 
Washington, D. C. 20555 

Dear Mr. Stello: 

In accordance with your may 25, 1979 letter, Attachment A to this letter 
provides the information requested in the enclosure of your letter. This 
information pertains to Indian Point Unit No. 2 and is being submitted 
pursuant to 10 CFR 50.54(f). Forty (40) copies of this submittal and 
ten (10) copies of the referenced drawings are being provided.  

With respect to Indian Point Unit No. 1, the unit was shutdo wn on October 
31, 1974 and is presently in the defueled condition awaiting a decision 
by the Campany whether or not to install an enlrgency core cooling system 
in accordance with the Cormission' s regulations. The information requested 
in your May 25, 1979 letter will be provided if an. affirmative decision is 
reached to return the unit to service.  

Should you or your staff have any additional questions, please contact us.  

Very truly yours, 

William J. Cail, Jr.  
attach. Vice President

Subsc rnto 
befo me e~ day 
ofJ e 7.  

Notary Pulic 
THOMAS LOVE 

N11tarY Public state of New York 
No. 31-2409638 

Qualified in New York County 
Commission Expires March SO, A1)81
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PITrP~cHMENT A 

Informiation Requested. on 
PWR Feedwater Lines 

(May 25, 1979 letter - Mr. V.. Stello, Jr.  
to All Pressurized Water 
Reactor Licensees)

* **~. ~b

Consolidated Edison Company of New 
Indian Point Unit No. 2 

Docket No. 50-247 
June, 1979

York, I nc.



Design-Staff Request 1: 

Provi1de as-built'piping or isometric drawings of the feedwater line to.  
steam generator sparger within containment. Show details of the design 
such as dimensions, pipe schedule, support type and locations, pipe 
restraints, and valve(s).  

Response: 

The drawings listed in Table SR-l and provided with this response show 

the.Indian Point Unit No. 2 feedwater piping inside containment includ

ing dimensions, support types and locations, and pipe restraints. The 

feedwater pipe inside containment is 18" ASTM A'lO6, Grade C, Schedule 

60. There are no valves installed in the feedwater piping within con

tainment.
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TAB LE SR-i 

1P2 Feedwater System Drawings

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

12) 

13) 

14) 

* 15) 

16) 

17) 

*18) 

* 19) 

20)

9321-F-254§, Rev. 13 

9321-F-2550, Rev. 12 

9321-F-2551, Rev. 11 

9321-F-2552, Rev. 10 

9321-F-2754, Rev. 6 

9321-F-2757, Rev. 5 

9321-F-2758, Rev. 7 

9321-F-2759, *Rev. 4 

9321-F-276 0, Rev: 6.  

9321-F-2761, Rev. 5 

9321-F-2764, Rev.. 2 

93.21-F-2767, Rev. 2 

9321-F-2770, Rev. 8 

A190541, Rev. 2 

A205907F Rev. 0 

BF-SPR-9,. Rev. 0 

HBF-1, Rev. 0 

.HBF-2, Rev. 0 

IfBF-3,1 Rev. 0 

HB F-4, Rv

CUE & C) 

CUE & C) 

CUE & C) 

CUE & C) 

CUE & -C) 

CUE & C) 

CUE & C) 

CUE & C) 

CUE & C) 

CUE & C) 

CUE & C) 

(UE & C) 

(UE & C) 

(Con Edison) 

(Con'Edison) 

(Bergen-Paterson) 

(Bergen-Pate rson) 

(Bergen -Paterson)

(Bergen-Paterson) 

(Bergen-Patersoni)
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Design-Staff Request 2: 

Provide the results of any stress or fatigue analyses which were per

formed for this system.  

Response: 

The Indian Point Unit No. 2 feedwater piping within containment was 

analyzed using the United Engineers and Constructors (UE&C) MEL 21 P 

thermal piping code. The analyses were performed for both the startu p 

condition (i.e., feedwater piping cold and steam generator hot) and 

the normal operating condition (i _e., both feedwater piping and steam 

generator hot). The results of the analyse s for the maximum stress 

point in each of the four (4) feedwater lines are presented in Table 

SR-2a. In addition, the analytical results at each of the four-steam 

generator nozzles are presented in Table SR-2b. As indicated in these 

Tables, the maximum stress (i.e., 13, 506 psi) occurs during normal 

operation in feedwater line no. 23 at the steam generator nozzle /feedwater 

piping junction. Note that this stress value is well within the allow

able. stress of 26,250 psi for expansion stresses.- This allowable 

stress is calculated using a stres's reduction factor which accounts 

for cyclical loading of the material.  

In addition-, a special parametrilc evaluation of the dynamic response 

of feedwater line no.. 22 to postulated waterhammer effects was, performed 

following the.'feedwater line incident which occurred on November 13, 

193 hi nlsi a proiteh i&C as part of the full invest

igation of the incident and was intended to predict the hydraulic forces, 

and stress conditions that existed during the incident. A description 

of the analysis and its results are contained in Appendix VI of the 

Indian Point Unit No. 2 Feecdwater Line Incident Report, dated January 

14, 1974.
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Design-Staff Request 2 (Cont'd): 

Summaries of the results of other feedwater'system stress analyses 

are being developed and, as permitted. by Mr. Stello's May 25, 1979 

letter, will be provided in a supplemental response on or before July 

27, 1979.

A-4
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Design-Staff Request 2 (Cont'd): 

Summaries of the results of other feedwater'system stress analyses 

are being developed and, as permitt~d by Mr. Stello's May 25, 1979 

letter, will be provided in a ~upp1~menta1 response on or before July 

27, 1979. 
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TABLE SR-2a

IP2 Feedwater Piping - Maximum Stress Points

Starturp Condition: 

Feedwater Line 
Location (nodal pt.) 

Forces (lbs.): Fx 
Fy 
Fz 

Moments (ft-lbs): Mx 
MY 
14z 

Pipe Stress (psi)

21 
110 (tangent) 

1,890 
-12,320 
-2,536 
-75,950 

10,582 
-43,208 

6,993

22 (1) 
20 

-1,876 
-8,714 
-3,088 
-5 8,-546 
-17,539 
97,601 
S8,211

23 
105 

611 
-8,276 
2,318 

87,789' 
11,362 
24,827 
6,555

24 
70 (tangent) 

-2,533 
-16,394

1,611 
17,734 

-21,386 
-145,536 

10,565

Normal Operating Condition:

Feedwater Line 
Location (nodal pt.) 

Forces lbs) : Fx 
Fy 
Fz 

Moments (f t-lbs) : Dix 
My 
Mz 

Pipe Stress.(psi)

21 22(1) 23 24 
30 (bend) 80 (tangent) 105 70 (tangent)

-2,557 
-791 

2,136 
1,647 

i-92,j643 
-7,424 

6,628

3,902 
9,904 
4,353 

-84,314 
64,599 

-60,086.  
8,702

-4,623 
18,004 
-8,4 87 

-92',621 
-90,040 

-138,530 
S13,506

4,331 
10,335 
-4,586 
2 1,r2 33 
63,349 

126, 384 
10,193

()Results presented for feedwater line no. 22 are from the reanalysis 
performed following modification of this.line in 1973. Results pre
sented for feedwater lines nos. 21, 23 and 24' ar~e from original 
analyses.
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S4 0
TABLE SR-2b 

1P2 Feedwater Piping/S.G. Nozzle Stress 

Startup Condition:

Steam Generator/Feedline 
Location (nodal pt.)

Forces (ibs): 

Moments (ft-lbs.): 

Pipe Stress (psi)

21 
105 

1,890 
-12,3.20 

-2,536 
-82,727 

10,348 
-47,122 

6,829

20(l 

-1,876 
-8,714 
-3,088 

-58,546 
-17,539 
97,601 

8,21 1

23 
105 

611 
-8,276 

2,318 
87,789 
11,362 
24,8R27 
6,555

Normal Operating Condition:

Steam Generat-or/Feedline 
Location (nodal pt.) 

Forces (lbs.): Fx 
Fy 
Fz 

Moments (ft-lbs.): Mx 
MY 
Mz 

Pipe Stress (psi)

21 
105 

-4,404 
10,590o 

3,700 
33,618 
2,855 

-26,569 
3,062

22(l) 
20 

3,902 
9,143 
4,353 

34,659 
14,112 

-48,200 
4,351

23 
105 

.-4,623 
18,004 
-8,487 

-92,621, 
-90,040 

-138,530 
S13,506

.(1) ..Results .p-resented for feedwater line No. 22 are from-the reanlss 
performed following modification ofthis'line in 1973 Results pre
sented for feedwater lines Nos. 21, 23 and-24 are from original 
analyses.
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24 
120 

2,533 
-14,130 

2,736 
127,856 
22,516 
16,'539 
9,332

24 
120 

-4,331 
15,536 
-5,692 

-56,946 
-47,568 
-56,140 

6,634



Fabrication' History-Staff Request 1.: 

Supply a list of the materials for the steam generator sparger, steam 

generator feedwater nozzles and feedwater piping within containment.  

Response: 

The materials u ;ed in fabrication of the above feedwater system 

components are as follows:

.a) Steam Generator Sparger: ASTM A106, Grade B 

(including "J" tubes 

added in 1974) 

b)' Steam Generator Feedwater Nozzles: ASME SA336, Class Fl 

c) Feedwater Piping* Within Cointainment: ASTM A106, Grade C

............................................................ . A....

18! Fittings are A-234 WPB, Schedule 80 (butt-welded).

,i -7



Fabrication History-Staff Request 2: 

Provide the details of the welding process(es) used to make the 
nozzle-to-pipe, pipe to sparger and piping- welds. Include detail's 
of welding such as preheat, joint configuration (include with or 
without backing ring), and post weld treatment, if any.  

Response: 

The response to this request requires further research of archived 

construction documents.. As permitted by Mr. Stello's May 25, 1979 

letter, the response to this request will be provided on or before 

July 27, 1979.

A-,R



Fabrication History-Staff Request 3: 

Provide the NDE pe rformed during and after fabrication of the weld 

joints requested in question 2.  

Response: 

Since this response is contingent on the response to the previous 

Staff Request 2, it will also be provided on or before July 27, 1979.

A- 9
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Fabrication History-Staff Request 4: 

Provide-the Code edition towhich the feedwater piping system was 

fabricated.  

Response: 

The feedwater piping was fabricated to the' American Standard Code for 

Pressure Piping ASA B31.1-195.5, as modified by appropriate Nuclear 

Code Cases and as specified by UE&C (the architect/engineer for Indian 

Point Unit No. 2).
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Fabrication History-Staff Request 5: 

State the fracture toughness requirements, if any, for the feedwater 
piping system.  

Response:.  

No fracture toughness requirements (i.e., impact tests or fracture 

toughness tests) were specified for the Indian Point Unit.No. 2 

feedwater. piping system.

* . *.**. .r 
0*
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4
Preservice/Inservice Inspectio'n and Operating History
Staff Request 1: 

State whether the feedwater system welds received a preservice in
spection in accordance with ASME B&PV Code, Section XI.  

Response: 

Indian Point Unit No. 2 was designed-and constructed prior to the 

inception of ASME Code Section XI requirements for pressurized water 

reactor secondary feedwater systems. Therefore, no preservice in

spection of the feedwater line per Section XI was required.
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Prese rvice/Inservice Inspection and OperatingHistory
'Staff Request 2: 

Provide the extent of inservice inspection performed on the feedwater 
pipe to steam generator nozzle welds. Include the results of the 
examination any corrective actions taken and causes of any failures.  

Response: 

No inservice inspections per ASME Code Section.XI have been performed 

to-date on the feedwater pipe to steam generator nozzle welds. How

ever, following the feedwater line no. 22 failure in November, 1973, 

a magnetic particle inspection was performed on the steam generator 

no. 22 nozzle and approximately sixteen (16) inches of the feedwater 

piping coming off the-steam generator nozzle with no reportable in

dications.

A-1- 3



Preservice/Inservice.Inspection and Operating History
Staf f Request 3: 

Provide the schedule and extent of inservice-inspection for the feed
water system for the next inspection interval.  

Response: 

During the cycle 3/4 refueling outage which began on June 16, 1979, 

line No. 5 (feedwater line to No. .22 s/g) has been selected for in.

service'inspection.  

This inspection will include the following: 

a) Three circumferential welds including the nozzle to pipe weld.  

b) One branch weld.  

C) Six pipe supports., 

d) Four integrally welded pipe supports..  

e) One flange bolting.  

In addition, special. volumetric inspections will be performed during the 

present refueling outage on the steam generator nozzle to pipe welds for 

the remaining three (3) feedwater lines.  
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Preservice/Inservice Inspection and operating History

Staff Request 4: 

Provide any history of water hammer or vibration in the feedwater 
system and design changes and/or actions taken to prevent these' 
occurrences.  

Response: 

Con Edison' s initial experience with "waterhammer" phenomenon in the 

feedwater system was on November 13, 1973. Following the waterhammer, 

a detailed program was begun by Con Edison and Westinghouse to deter

mine the causes and to find means of preventing recurrence. This pro

gram is described in detail in our submittals of January 14, 1974, 

March 12, 1974 and August 30, 1974. The incident is fully described 

in the first five chapters and Appendices I-III of the report submitted 

on January 14, 1974. The sfibsequent testing and reproduction of the.  

plant conditions are.,described in the March 12, 1974 and August 30, 

197 rpors.Phase I of this testing is described on pages 2-5 of 

the March 12, 1974 submittal and Phase II Testing on Pages 5-11.  

Phase III Testing is described in the August 30,,1974 submittal.  

To eliminate the phenomenon and the problems associated with 'It, a 

number of modifications were made to the plant. Three of these mod

ifications were described in the report of January 214, 1974. on page 

-1to 6-2 of that submittal, a description is made of the modification 

to'feedwater4 line no.,22 which prevents its rapid draining. Also on 

page 6-2, the change* made tthfewarpiping supports is-explained 

This modification precludes. the rebound-type failure of this feedwater 

line from recurring. Finally, the modification to the feedwater re

gulating valves and bypass system is described on pages 6-2 to 6-3.  

Withu-1 th is cha nge, control1 of low, fc edwcte r f lows is m-!roved and the, 

likelihood of level variances in the sLeaict-enerators is reducoct1.  
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Preservice/Inservice Inspection and Operating History
Staff Request 4: (Cont'd) 

The final modification to the feedwater system involved the installa

tion of "J" tubes in the feedwater sparger rings of the steam generators.  

This modification, which is discussed in our submittals .of March 12, 

1974 and August 30, 1974, effectively prevents. the rapid draining of 

the feedwater spargers and lines. Since the installation of the "J" 

tubes, no further waterhammers have been experienced in the Indian 

Point Unit No. 2 feedwater system.

* *..* * p
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Preservice/Inservice* Inspection and .Operating History-~ 
S taff Request 5: 

Provide a description of feedwater chemistry controls and a su~mmary 
of chemistry data.  

Response: 

Feedwater chemistry controls and a chemistry data summary are provided 

below: 

Parameter Normal1 TypicalTyia 
Operating Chemistry Typeicaly 
Guide Results Results 
Lines For For 

______Steam Generator Feedwater 

Steam.Generator 

pH @ 250c 8.5-.9.0 8..5-8.7 8.8-.2 
Conductivity, 

? mHo0/cm < 12. 0 .2.0-5.0 0.10-0.35 Chloride, PPm <(0.15 <0.10 <4 PPB measured 
as sodium 

Feedwater 

Dissolved oxygen,' 
PPB 5 .5 5 

Phosphate treatment of the steam generator secondary side was used prior 

'to February 28, 1975, for a total of approximately eight effective full 

power months of operation. Cyclohdxylamine. and Hydrazine were also 

added to the feedwater as treatment chemica'ls'during this period.  

'Since February 28, 1975, all volatile treatment has been ,used. for_ tetal 

of approximately 31 effective full power months through May 31, 1979.  

Hydrazine is the only chemical additive normally used. During June and 

July, 1978 and since February, 1979, boric acid has been added to the 

feedwater to inhibit corrosion.
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