
William J. Cahill, Jr. W 
Vice President " 

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

June 15, 1977 
Re: Indian Point Unit-No. 3 

Docket No. 50-286 

Director of Nuclear Reactor Regulation 
ATTN: Mr. Robert W. Reid, Chief 

Operating Reactors Branch No. 4 
Division of Operating Reactors & .  

U.S. Nuclear Regulatory Comiission 
Washington, D.C. 20555 S, -119 

Dear Mr. Reid: .,. o' 

By letters dated July 22, 1975 and June 9, 1976 the 
Nuclear Reactor PMgulation (NRR) Staff requested various 
information concerning the Indian Point 3 reactor vessel 
supports. Partial responses to those requests were for
warded to the NRR Staff by letters dated August 15, 1975, 
September 4, 1975, November 17, 1975,and July 9, 1976.  

In accordance with my November 24, 1976 letter to you, 
forty (40) copies of a Proprietary Class 2 Westinghouse 
Report WCAP-9117, "Analysis of Reactor Coblant System for 
Postulated Loss-of-Coolant Accident: Indian Point 3 
Nuclear Power Plant" are being forwarded to the NRR Staff 
by Westinghouse letter (NS-CE-1460, C. Eicheldinger to V.  
Stello) dated June 15, 1977.  

The original evaluations of the Indian Point 3 reactor 
coolant system had demonstrated the safe shutdown capability 
of the plant with margin remAining. The conclusion of this 
analysis for the pipe ruptures postulated shows that the plant 
with the proposed modifications can be safely shutdown and 
maintained in a safe condition.  

This submittal completes our response to your July 22, 
1975 and June 9, 1976 information requests.  

Very truly yours 

REGULATORY DOCKETFIECP 
William J. 1Jr 
Vice President 

copy to Mr. George T. Berry 
General Manager and Chief Engineer 
Power Authority of the State of New York 
10 Columbus Circle 
New York, N. Y. 10019 

7717:30189 
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William J. Cahill. Jr 
Vice Pres;Xent 

Consolidated Edison Company of New York. Inc.  
4 Irving Place. New York,: N:, 10.003 
Telephone (21i2) 460-3819 

June 15, 1977 

Re: Indian Point Units Nos. 2 and 3 
Docket Nos. 50-247 and 50-286 

Director of Nuclear Reactor Regulation 
ATTN: .Mr. Robert W. Reid, Chief 

Operating Reactors Branch #4 
Division of Operating Reactors 

U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Reid: 

As requested by your letter of May 5, 197 
performed further evaluations of the potential c s 
of a postulated refueling accident inside the vapor cont 'n
ment building. Answers to your questions are attached to 
this letter.  

Should you or your staff have any further questions 
concerning this postulated accident or our evaluation of 
,the potential consequences, we would be pleased to discuss 
them with you at your convenience.  

Very truly yours, 

William J. Cahill, Jr.  

Vice President 

WJC :nvg 
Attachments 
cc: Mr. George T. Berry 

General Manager and Chief Engineer 
Power Authority of the State of New York 
10 Columbus Circle 
New York, New York 10019



ANSWERS TO QUESTIONS 

CONCERNING A POSTULATED REFUELING ACCIDENT 

INS IDE THE CONTAINMENT BUILDING 

Indian Point Units 2 and 3 

Docket Nos. 50-247 and 50-236

June 15, 1977



QUESTION 1. You have not provided a basis for your conclusion that the consequen
ces of this accident are well within the guidelines of the 10 CFR 
Part 100. Provide the basis for your model for mixing within the 
containment and for isolating the containment before a complete 
release of activity to the environment occurs. Include the following 
specific technical information for both Units 2 and 3: 

a. Estimate the volume of air in containment that the activity 
released from the failed fuel assembly is expected to be mixed 
with before release from the containment.  

b. Indicate what specific ventilation equipment will be required 
to be in service during refueling that will'affect the mixing 
of the activity inside the containment.

ANSvER 1. (a) and (b) 

A postulated drop of a fuel assembly in the reactor cavity was analyzed in 

the Final Safety Analysis Reports (FSAR), fcr Indian Point Units 2 and 3. The 

assumptions used in these analyses are described in Section 14.2 of the FSARs. The 

tesults of the analyses indicated that the releases following a postulated fuel 

handling accident inside the Vapor Containment Building (VCB) were substantially 

less than the 10 CFR Part 100 limits.  

In response to the NRC letter of January 17, 1977, a detailed analysis of a 

postulated refueling accident inside the VCB of Indian Point Units 2 and 3 was sub

mitted on March 21, 1977. The assumptions made for these evaluations conformed with 

the requirements specified in Regulatory Guide 1.25, entitled "Assumptions Used for 

Evaluating the Potential Radiological Consequences of a Fuel Handling Accident in 

the Fuel Handling and Storage Facilities". These analyses of the postulated acci

dent yielded calculated off site doses for bth units that were small fractions of 

the 10 CFR Part 100 guidelines.
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By letter dated May 5, 1977, the NRC requested that a further study of the 

postulated refueling accident inside the VCB be performed. To answer the Com

mission's questions set forth in this letter, four cases were considered. 'These 

cases evaluate the potential mixing and releases following the postulated accident 

for a range of yentilation system conditions that can exist inside the VCB. With 

the following exceptions, thel 4four cases made use of the same very conservative.  

assumptions that were utilized in the analyses provided in our letter of March 21, 

1977: 

a. No operator action to initiate VCB isolation is assumed to take 

place for 15 minutes following the postulated accident. This time 

replaces the 10 minutes that was assumed in our analysis of March 21, 

1977, as requested by the Regulatory Staff.  

b. Conservative assumptions for atmospheric diffusion outlined in 

Regulatory Guide 1.25, were used in the analyses. The diffusion factors 

were determined using the Sagendorf Model and 5% %/Q values.  

c. It was assumed in the analysis of March 21, 1977, that there was 

no time of transit of the gases released from the postulated failed 

fuel assembly to the exhaust system of the VCB. The postulated gaseous 

releases were assumed to be released directly into the VCB exhaust duct 

at a rate such that all of the gases would escape from the building over 

a two hour period. For the purposes of this analysis, however, the 

transit times of these released gases from the refueling pool surface to 

the VCB exhaust duct and to the radiation monitors were calculated.
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Transit times were calculated by approximating the volume of air, 

around a VCB exhaust duct or a VCB air recirculation unit by a spherical 

wedge section. This wedge section excluded those volumes occupied by 

equipment within the VCB. All points on the spherical surface of the 

wedge and hence equi-distant frcm the suction point were assumed to 

have the same velocity. These velocities were calculated using con

servatively high design VCB exhaust flow rates, VCB air recirculation 

unit flow rates and refueling pool sweep flow rates.  

For the cases in which one or more air recirculation units was 

assumed to be operating, the point of impingement on the wall of the VCB 

and the transit times of the released gases were calculated using a 

vector addition of the calculated gas flow rates. It was conservatively 

assumed that no upward mixing of the gases took place. A flow division 

of the released gases between the VCB exhaust ducts and VCB air recircu

lation unit number 5 was then determined.  

For the case in which no VCB air recirculation unit is running (case 

number four), the N1C recommended model was used to determine the gas 

transit times. The analysis assumes that the air flow path in the VCB is 

continuous from the surface of the refueling pool tQ. the annulus area 

outside the crane wall.  

d. No attempt was made in the March 21, 1977, analysis to calculate 

mixing volumes of the postulated released gas within the VCB. Instead, the 

released gas was assumed to be expelled from the VCB at a rate such that 

all of the gas would escape fram the building over a two hour period.
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As part of this analysis, however, such mixing volumes were calculated.  

For case number four in which it was assumed that no. VCB air recirculation 

units were operating, the NW. reccmnended model was followed. A mixing 

volume of 600,000 cubic feet was calculated for the postulated gaseous re

lease during its transit time to the VCB exhaust ducts. For the three other 

cases which were examined, a conservatively small minimum mixing volume was 

calculated for the portion of the released gas that is deflected toward the 

VCB exhaust. This mixing volume was determined using the volume of the 

annulus between the crane wall and the wall of the VCB fran the VCB purge 

exhaust point to the nearest point of gas inpingement.on the wall of the VCB.  

This volume was calculated to be at least 25,000 cubic feet.

The following 

range of ventilation 

inside the VCB: 

CASE 1 

(VCB air recirculation 
unit #5 operating) 

CASE 2 

(VCB air recirculation 
unit #2 operating) 

CASE 3 
(all five VCB air recir
culation units operating) 

CASE 4 

(no VCB air recirculation 
units operating)

four cases evaluate the release of gaseous activity for a 

system conditions following a postulated refueling accident

TIME FROM POINT OF 
RELEASE TO VCB MONITOR 
SAMPLE LINE INTAKE

1.04 minutes 

1.83 minutes 

0.29minutes 

10.73 minutes

TIME FROM POINT 
OF RELEASE TO VCB 
PURGE EXHAUST DUCT 

1.39 minutes 

0.85 minutes 

0.18 minutes 

10.73 minutes

CALCULATED 
MINIMUM 

MIXING VOLUJME 

25,000 ft3 

25,000 ft3 

25,000 ft3 

600,000 ft
3
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QUESTION 1. You have not provided a basis for your conclusion that the conse
quences of this accident are well within the guidelines of 10 CFR 
Part 100. Provide the basis for your model for mixing within the 
containment and for isolating the containent before a complete 
release of activity to the environment occurs. Include the fol
lowing specific technical information for both Units 2 and 3: 

c. Provide the location of all monitors which will automatically 
isolate the containment following the accident. If the monitor 
is a sampling monitor, provide the following additional infor
rnation: 

1. The location of the sample intake; 

2. The delay time from when the contaminated air reaches 
pthe sample line intake point to the initiation of the 

containment isolation signal; 

3. The sample line length, inside diameter and flow rate; 

4. The response time of the monitor; and 

5. The number of sample lines, sample monitors and 
pumps.

ANSWER 1. (c) 

Channel R-11, the VCB air particulate monitor and Channel R-12, the VCB 

radio-gas monitor will generate an automatic isolation signal following the postu

lated refueling accident. These two monitors measure air particulare radioactivity 

and radio-gas activity in an air sample drawn from inside the Vapor Containment 

Building. As described in our response of March 21, 1977, pages 2-3, the contin

uous samples for this monitoring system are taken at the inlet of VCB air recircu

lation unit numbers 21 and 25 for Indian Point Unit No. 2, and unit numbers 31 and 

35 for Indian Point Unit No. 3. These units are located on diametrically opposite 

sides of the VCB. The sample lines from both units have a maximum inside diameter
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of one inch. Flow rate through these sample lines is 10 cubic feet per minute 

established by the sample pump in the radiation monitor package. The two sample 

lines have a combined length of about 150 feet before they join. A single one 

inch diameter sample line then runs the remaining 30 feet to the radiation monitors.  

The tine requized for the gas sample to travel from the sample suction point to the 

radiation monitors is conservatively calculated to be less than 15 seconds.  

Response times for the detectors and all the electrical equipment associated 

with the alarm function and the VCB isolation valve actuation is less than one 

second. This response time was derived from the equipment manuals using conser

vatively high time constants for detector response and assuming that the alarm 

setpoints are at full scale.  

The total response time fram the point where the postulated radioactive 

release reaches the sample line intake until the initiation of the VCB isolation 

signal, is less than 16 seconds.



QUESTION 1. You have not provided a basis for your conclusion that the conse
quences of this accident are well within the guidelines of 10 CFR 
Part 100. Provide the basis for your model for mixing within the 
containment and for isolating the containment before a complete 
release of activity to the environment occurs. Include the following 
specific technical infonmation for both Units 2 and 3: 

d. Provide the time elapsed frcm release of the activity from 

the refueling pool to when the activity reaches: 

1. The purge line inboard isolation valve; and 

2. The containment monitors sanple line intakes.

ANSWER 1. (d) 

Refer to the answers in Questions 1 (a) and 1 (b).

.0, 10

-7
0
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QUESTION 1. You have not provided a basis for your conclusion that the conse
quences of this accident are well within the guidelines of 10 CFR 
Part 100. Provide the basis for your model for mixing within the 
containent and for isolating the containment before a complete 
release of activity to the environment occurs. Include the fol
lowing specific technical information for both Units 2 and 3:

e. Provide the time elapsed between receipt of the contain
ment isolation signal and coplete closure of the con
taimrnt purge line valves.  

ANSWER 1. (e) 

As explained on page 6 of the March 21, 1977 letter, closure times for the 

VCB ventilation isolation valves are-required to be 2 seconds or less.
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QUESTION" 1.' You have not provided a basis for your conclusion that 
the consequences of this accident are well within the 
guidelines of 10 CFR Part 100. Provide the basis for 
your model for mixing within the containment and for 
isolating the containment before a complete release 
of activity to the environment occurs. Include the 
following specific technical information for both 
Units 2 and 3:

f. Indicate if the release will be through charcoal 
filters and the expected efficiency for the re
moval of iodine. Indicate if the filters and fans 
are safety grade.  

ANSWER 1. (f) 

As explained on page 7 of the March 2], ]977 letter, releases 

from the VCB will always pass through HEPA and charcoal bed filters.  

In addition, there are two other filter systems which could be 

available to remove iodine from the air inside the VCB prior to 

the release from the building. No credit has been taken for any 

of these systems.
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QUESTION 1. You have not provided a basis for your conclusion that 
the consequences of this accident are well within the 
guidelines of 10 CFR Part 100. Provide the basis for 
your model for mixing within the containment and for 
isolating the containment before a complete release 
of activity to the environment occurs. Include the 
following specific technical information for both Units 
2 and 3: 

g. Provide arrangement drawings and P&IDs showing the 
equipment listed in Questions l(b), 1(c), l(e), 
and 1(f).  

ANSWER 1. (f.) 

These drawings have been supplied to the Commission as figures 

5.4-2 through 5.1-7 in the Indian Po).nt Unit No. 2 and 3 Final 

Safety Analysis Report (FSAR), figures 6.4-3 and 6.4-4 of the 

Andian Point Unit No. 2 FSAR and figures 6.4-1 and 6.4-3 of the 

Indian Point Unit No. 3 FSAR. In addition, flow diagrams for the 

Indian Point Unit Nos. 2 and 3 VCB 'ventilation systems which are 

more current than those diagrams included in the FSARs are attached 

to this submittal.  

j; _



QUESTION 2. Based on the above information and the source term 
parameters of Regulatory Guide 1.25, estimate the 
offsite doses assuming a postulated worst single 
failure. Provide, for the equipment required to 
reduce the consequences of this accident, the safety 
class, redundancy, power source and technical spe
cification requirements.  

ANSWER 2.  

Only the VCB isolation valves are required to operate if the 

isolation signal is manually initiated following the postulated 

refueling accident. These valves are designed to meet redundancy 

requirements and seismic design criteria. Power to the valves 

is provided by safeguards power supplies. Valve testing require

ments and operability standards are established in the Technical 

Specifications for the two units.  

The radiation monitors, R-11 and R-12, either of which could 

generate an automatic VCB isolation signal, are powered from safe

guards power supplies and are classified class I seismic. The 

Technical Specifications for both Units 2 and 3 require that these 

systems be tested and verified to be operable prior to the start 

of refueling operations.
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Total Offsite Thyroid Dose (Rems)

VCB Isolation 
Assuming Operation 

of Radiation Monitors

VCB Isolation 
Assuming Manual Action 

After 15 Minutes

Case 1

Case 2

Case 3

Case 4

March 21, 
1977 
Ana.Lysis 
(using a 
15 minute 
release 
time).

IP2 

IP3 

IP2 

IP3 

IP2 

IP3 

IP2 

iP3 

IP2 

IP3

72.7 

190.0 

106.3 

277.8

106.3 

277.8 

83.4 

218.0

83.4

218.0

51.93.7 

9.5 135.7

22.0

57.5

Note: The worst case maximum calculated whole body dose was 
determined to be 0.47 Rem for Indian Point Unit No. 2 
and 1.24 Rems for Indian Point Unit No. 3.

0
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QUESTION 3. Propose any Technical Specifications needed to ensure 
that physical parameters stated in Questions 1 and 2, 
will be maintained (in a conservative sense) during 
all fuel handling operations within the containment.  

ANSWER 3.  

No changes in the Technical Specifications of either unit are 

required to ensure that these conservatively calculated conse

quences of a postulated refueling accident are within the 10 CFR 

Part 100 offsite exposure guidelines for the lifetimes of the 

facilities.  

For the purposes of performing these analyses, many very 

conservative simplifying assumptions have been made. In fact, 

the most likely consequences following the postulated refueling 

accident are that little or no radioactive releases would escape 

from the VCB.



Peter Zarakas 
Vice President 

Consolidated Edison Company of New York, Inc. (Regulatory Docket R*i, 
4 Irving Place, New York, N.Y. 10003 
Telephone (212) 460-5133 

June 7, 1977 

Re: Indian Point Unit Nos. 1,2 & 3 
Docket Nos. 50-03 

50-247 

Director of Nuclear Reactor Regulation .14% 
ATTN: Mr. Robert W. Reid, Chief 

Operating Reactors Branch No. 4 
Division of Operating Reactors 

U.S. Nuclear Regulatory Commission Vat, 
Washington, D. C. 20555 \ O 

Gentlemen 

As agreed at our May 3, 1977 meeting and in response to 
Mr. Reid's letter of May 17, 1977, attached is a revised 
quality assurance program description dated June 3, 1977 
for Indian Point Unit Nos. 1, 2 and 3. This program 
description supersedes the program description dated 
February 22, 1977 and reflects changes resulting from 
questions and comments contained in Mr. Reid's May 17th 
letter.  

An attached list identifies for each NRC question or comment 
the location of the resulting changes and additional minor 
clarifying changes.  

Very truly yours, 

Ppter Za akas 

Enclosure 
Copy to: 
Mr. George T. Berry 
General Manager and Chief Engineer 
The Power Authority of the State of New York 
10 Columbus Circle 
New York, N. Y. 10019



LOCATION OF CHANGES AND CLARIFICATIONS

NRC Comment/Question No.: 

421.1 

421.2 

421.3 

421.4 

421.5 

421.6 

421.7 

421.8

421.9 

421.10 

421.11 

421.12 

421.13 

421.14 

421.15 

421.16 

421.17 

421.18

Location 

Charts A & B and Page 1 

Page 1 

Page 2 

Page 34 

Page 2 & Table A, Pg. A-3 

Page 32 

Page 32 

Page 3 (Deleted the words 
"major" in two places and 
changed paragraph to better 
describe the responsibility 
of Construction.) 

Page 19 (Changed "major 
modifications" to "addition 
of new, complex systems") 

Foreword Page i, and as 
additional information, 
page ii 

Foreword Pages i and ii 

Page 2 

Page 5 

Page 6 

Charts A&B and Page 1 

Page 5 

Page 5 

Page 9 

Page 10
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NRC Comment/Question No. (Cont'd)

421.19 

421.20 

421.21 

421.22

0 

Location 

Page 11 

Page 14

Page 15

Item deleted from Table 
A as it is no longer re
levant because of commit
ment to "shoulds" as 
modified by Table B.

A-5 

A-18 

A-22 

A-23

Appendix A pages 1 & 2 
and program description 
pages 9 and 10.

Reason For Chanqe Or Clarification

Table of Contents 

Page 25

Page 33 
Last Paragraph 

Pages A-21 & A-22

Table B

Added Table B 

Distinction made between 
Bids and Proposals and 
changed "non-technical" 
to "commercial".  

Additional (unchanged) 
information relevant to 
comment 421.2

Typos corrected

Added

Note: Changes indicated by vertical line in margins.

421.23 

421.24 

421.25 

421.26 

421.27

Page Number
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June 3, 1977

Dockets Nos.: 
and

50-247 
50-286

Consolidated Edison Company 
of New York, Inc.  

ATTN: Mr. William J. Cahill, Jr, 
Vice President 

4 Irving Place 
New York, New York 10003 

Gentlemen:

DISTRIBUTION:
Docket File (2) 
NRC'PDR (2) 
L PDR (2) 
ORB#4 Rdg 
RReid 
RIngram 
PErickson 
DJaffe 
Attorney, OELD 
OI&E (4) 
DEisenhut 
TBAbernathy 
JRBuchanan 
ACRS (16.) 
Gray File (2)

RE: INDIAN POINT UNITS NOS. 2 AND 3 

We are currently reviewing the onsite emergency power systems of all 
operating nuclear power facilities to assess the susceptibility of 
their safety related electrical equipment with regard to (I) sustained 
degraded voltage conditions at the offsite power sources and (2) inter
action between the offsite and onsite emergency power systems.  

We have completed our review of licensee responses to our previous, 
generic request for information relative to the electrical power 
distribution systems. Based on this Initial review, we 'have prepared 
the Safety Evaluation and Statement of Staff -Positions contained in 
Enclosure 1.  

We request that you compare the current design of the, emergency power 
systems at your facility(les) with the Staff Positions stated in the 
enclosure and: 

(1) propose plant modifications as 'necessary to meet the Staff 
Positions, or 

(2) provide a detailed analysis which shows your facility design 
has equivalent capabilities and protective features.  

Additionally, we require that certain technical specifications be 
incorporated into all facility operating licenses. Model technical 
specifications, consistent with the Staff Positions contained in 
Enclosure 1, are provided In Enclosure 2.  

Accordingly, we request that you apply, within fo'rty-five days of 
the receipt of this letter, for an amendment to your facility opera ng 
.icense(s) to incorporate comparable technical specifications to ose 
presented -in the enclosure. Additionally, you should provide a.  
description and a schedule for the completion of any plant associated 
modifications.  

.. OFFIC"E").  

SURNAME ................... . . . ............................ . . .............................................. ; .............  

DATE 1 . .............................. ...... ....... ... ........................ ....31 8.(T 
.. O. .  

I',T]C FORM 318 (9-76) NRCM 0240 " Ul 8..0VERNME'NT PRINT"ING. OFFICE': 1976 - 66-Siz



Consolidated Edison Co0pany 
of New York, Inc. -2

IF you have any questions on this matter, please contact us.  

Sincerely, 

Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operatipg Reactors

Enclosures: 
1. Staff Positions.  
-2. Model Techmical 

Specifications 

cc: See next page

OFFICE*D O~RB#3:DOR C O-RB#4;DOR, .......... ... ...i ii i .. ....... ............ ... .... ... ... ..  
SURNAME . . . . .  

o0 1* ........ /77 .........6 ...77 - .6 .... .....  
NRCFOR 58 (1-7) r..ckm 0401 .. ...... GOVENMN PR-eIjjFIC:176--2-

. T U. S.GVRMNTPITN OFFICEs 196 -n 06NRC FORM[ 318 (9-76) 1N1RCM 0240



Consolidated Edison Company 
of New York, Inc.  

cc: Mrs. Kay Winter, Librarian 
Hendrick Hudson Free Library 

31 Albany Post Road 
Montrose, New York 10548 

Leonard M. Trosten, Esquire 
LeBoeuf, Lamb, Leiby & flacRae 
1757 N Street, N. W.  
Washington, D. C. 20036 

Anthony Z.-Roisman, Esquire 
Berlin, Roisman & Kessler 
1025 15th Street,.N.W., 5th Floor 

Washington, D. C. 20005 

Paul S. Shemin, Esq.  

Assistant Attorney General 
State of New York 
Department of Law 
Two World Trade Center 
New York, New York 10047 

Sarah Chasis, Esq.  
Richard M. Hall, Esquire 
15 West 44th Street 
New York, New York 10036 

Director, Technical Development 
Programs 

State of New York 
Energy Office 
Swan Street Building 
CORE 1 - Second Floor 
.Empire State Plaza 

Albany,. New York 12223 

Admiral Paul Early (IP-3) 
Power Authority of the State 

of New York 
10 Columbus Circle 
New York, New York 10019



ENCLOSURE I 

SAFETY EVALUATION AND STATEMENT OF STAFF POSITIONS 

RELATIVE TO THE EMERGENCY POWER SYSTEMS 

FOR OPERATING REACTORS 

A. INTRODUCTION 

The onsite emergency power systems of operating nuclear power facilities 

are being reviewed to assess the susceptibility of their associated 

redundant safety-related electrical equipment to: 

(a) Sustained degraded voltage conditions at the offsite power 

source; and 

(b) Interaction of the offsite and onsite emerqency power systems.  

We have completed our review of the responses to our generic request for 

additional informationa1 / relative to the electrical power distribution 

systems of currently oDeratinq nuclear Dower facilities. In response 

to our request, all licensees have analyzed their system designs to 

determine that the voltage levels at the safety-related buses have 

been optimized for the full load and minimum load conditions that are 

expected throughout the anticipated range of voltage variations for 

the offsite power sources. The transformer voltage tap adjustments 

that were necessary to optimize the voltage levels have been accomplished.  

In addition to the above corrective action, we have developed the following 

staff positions for use in evaluation of each of the operating nuclear 

power plants with regard to the two items identified above. These positions 

were developed on the basis of our review of the licensee response to our

.l/ Letters to all licensees, dated August 12 and 13, 1976.
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requests for additional information and of other related information 

as cited in the text.  

B. POSITIONS 

1) Position 1: Second Level of Under-or-Over Voltage Protection 

with a Time Delay 

We require that a second level of voltage protection for the 

onsite power system be provided and that this second level of 

voltage protection shall satisfy the followina criteria: 

a) The selection of voltage and time set points shall be 

determined from an analysis of the voltage requirements of 

.the safety-related loads at all onsite system distribution 

levels; 

b) The voltage protection shall include coincidence logic to 

preclude spurious trips of the offsite power source; 

c.) The time delay selected shall be based on the following conditions: 

(1) The allowable time delay, including margin, shall not 

exceed the maximum time delay that is assumed in the 

FSAR accident analyses; 

(2) The time delay shall minimize the effect of short 

duration disturbances from reducing the availability 

of the offsite power source(s); and 

(3) The allowable tir.edjration of a degraded voltage 

condition at all distribution system levels shall 

not result in failure of safety systems or components;
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d) The voltage monitors shall automatically initiate the disconnection 

of offsite power sources whenever the voltage set point and time 

delay limits have been exceeded; 

e) The voltage monitors shall be designed to satisfy the requirements 

of IEEE Std. 279-1971 , "Criteria for Protection Systems for Nuclear 

Power Generating Stations"; and 

f) The Technical Specifications shall include limiting conditions for 

operation, surveillance requirements, trip set points with minimum 

and maximum limits, and allowable values for the second-level 

voltage protection monitors.  

General Design Criterion 17 (GDC 17) "Electric Power Systems", of Appendix 

A, "General Design Criteria for Nuclear Power Plants," of 10 CFR Part 50 

requires: (a) two physically independent circuits from the offsite trans

mission network (although one of these circuits may be a delayed access 

circuit, one circuit must be automatically available within a few seconds 

following a loss-of-coolant accident); (b) redundant onsite A.C. power 

supplies; and (c) redundant D.C. power supplies.  

GDC-17 further requires that the safety function of each a.c. system (assuming 

the other system is not functioning) shall be to provide sufficient capacity 

and capability to assure that: (a) specified acceptable fuel design limits 

and the design conditions for the reactor coolant pressure boundary are not 

exceeded as a result of anticipated operational occurrences; and (b) the 

core is cooled and containment integrity and other vital functions are 

maintained during any of the postulated accidents.
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Existing undervoltage monitors automatically perform the required func

tion of switching from offsite power, the preferred Power source, to the 

redundant onsite power sources when the monitored voltage degrades to a 

level of between 50 to 70 percent of the nominal rated safety bus voltage.  

This is usually accomplished after a one-half to one second time delay.  

These undervoltage monitors are designed to function on a complete loss 

of the offsite power source.  

The offsite power system is the common source which normally suDolies 

power to the redundant safety-related buses. Any transient or sustained 

degradation of this common source will be reflected onto the onsite 

system's safety-related buses.  

A sustained degradation of the offsite Dower system's voltage could 

result in the loss of capability of the redundant safety loads, their 

control circuitry, and the associated electrical components required 

for performing safety functions.  

The operating procedures and guidelines utilized by electric utilities 

and their interconnected cooperative organizations minimize the pro

bability for the above conditions to occur. However, since dearadation 

of an offsite Dower system that could lead to or cause the failure of 

redundant safety-related electrical equipment is unacceptable, we require 

the additional safety margins associated with implementation of the 

protective measures detailed above.
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2) Position 2: Interaction of Onsite Power Sources with Load 

Shed Feature 

We require that the current system designs automatically prevent 

load shedding of the emergency buses once the onsite sources are 

supplying power to all sequenced loads on the emergency buses. The 

design shall also include the capability of the load shedding feature 

to be automatically reinstated if the onsite source supply breakers 

are tripped. The automatic bypass and reinstatement feature shall be 

verified during the periodic testing identified in Position 3.  

In the event an adequate basis can be provided for retaining the load 

shed feature when loads are energized by the onsite power system, we 

will require that the setpoint value in the Technical Specifications, 

which is currently specified as "...equal to or greater than..." be 

amended to specify a value having maximum and minimum limits. The 

licensees' bases for the setpoints and limits selected must be documented.  

GDC 17 requires that provisions be included to minimize the probability 

of losing electric power from any of the remaining supplies as a result 

of or coincident with the loss of power generated by the nuclear power 

unit, the loss of power from the transmission network, or the loss of 

power from the onsite electric power supplies.
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The functional safety requirement of the "loss-of-offsite power 

monitors" is to detect the loss of voltage on the offsite (preferred) 

power system and to initiate the necessary actions required to trans

fer the safety-related buses to the onsite system. The load shedding 

feature, which is required to function prior to connecting the onsite 

power sources to their respective buses can adversely interact with 

the onsite power sources if the load shedding feature is not bypassed 

after it has performed its required function. The load shed feature 

should also be reinstated to allow itito perform its function if the 

onsite sources are interrupted and are subsequently required to be 

reconnected to their respective buses.  

3) Position 3: Onsite Power Source Testing 

We require that the Technical Specifications include a test requirement 

to demonstrate the full functional operability and independence of the 

onsite power sources at least once per 18 months during shutdown. The 

Technical Specifications shall include a requirement for tests: (1) 

simulating loss of offsite power in conjunction with a safety injection 

actuation signal; and (2) simulating interruption and subsequent 

reconnection of onsite power sources to their respective buses. Proper 

operation shall be determined by: 

a) Verifying that on loss of offsite power the emergency buses have 

been de-energized and that the loads have been shed from the 

emergency buses in accordance with design requirements.
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b) Verifying that on loss of offsite power the diesel generators 

start from ambient condition on the autostart signal, the emergency 

buses are energized with permanently connected loads, the auto

connected emergency loads are energized through the load 

sequencer, and the system operates for five minutes while the 

generators are loaded with the emergency loads.  

c) Verifying that on interruption of the onsite sources the loads 

are shed from the emergency buses in accordance with design 

requirements and that subsequent loading of the onsite sources 

is through the load sequencer.  

GDC 17 requires that provisions be included to minimize the probability 
I 

of losing electric power from any of the remaining supplies as a result 

of or coincident with the loss of power generated by the nuclear power 

unit, the loss of power from the transmission network, or the loss of 

power from the onsite electric power supplies.  

The testing requirements identified in Position 3 will demonstrate 

the capability of the onsite power system to perform its required 

function. The tests will also identify undesirable interaction 

between the offsite and onsite emergency power systems.



TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

FCNCTIONAL UNIT
TOTAL NO.  

OF CHANNELS
CHANNELS 
TO TRIP

MINIMUM 
CHANNELS 
OPERABLE

APPLICABLE 
OPERATING MODES** ACTION *

LOSS OF POWER 
a. 4.16 kv Emergency Bus 

Undervoltage (Loss of 
Voltage) 

b. 4.16 kv Emergency Bus 
Undervol tage (Degraded 
Voltage)

4(3)/Bus 

4(3)/Bus

*(Entries in parenthesis are applicable for 2 out of 3 coincidence logic) 

**Required when ESF equipment is 

required to be operable 

***Action A for 2 out of 4 logic 

Action B for 2 out of 3 logic

2/Bus 

2/Bus

3(2)/Bus 

3(2)/Bus

1, 2, 3 

1, 2, 3

A or B

A or B



TABLE 3.3-3 (Continued)

ACTION STATEMENTS 

ACTION A - With the number of OPERABLE channels one less than the 
Total Number of Channels operation may proceed provided 
both of the following conditions are satisfied: 

a. The inoperable channel is placed in the tripped 
condition within one hour.  

b. The Minimum Channels OPERABLE requirement-is 
met; however, one additional channel may be 
bypassed for up to 2 hours for surveillance 
testing per Specification (4.3.2.1.1).  

ACTION B -With the number of OPERABLE Channels one less than the 
Total Number of Channels operation may proceed until 
performance of the next required CHANNEL FUNCTIONAL 
TEST provided the inoperable channel is placed in the 
tripped condition within 1 hour.



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP VALUES

ALLOWABLE 
VALUESTRIP VALUEFUNCTIONAL UNIT 

LOSS OF POWER

a. 4.16 kv Emergency Bus Undervoltage 
(Loss of Voltage) 

b. 4.16 kv Emergency Bus Undervoltage 
(Degraded Voltage)

+ ) volts with a 
T ) second time delay 

+ ) volts with a 
+ ) second time delay

+ ) volts with a 
T ) second time delay 

+ ) volts with a 
7 ) second time delay



TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT 

LOSS OF POWER 
a. 4.16 kv Emergency Bus 

Undervoltage (Loss of 
Voltage) 

bo 4.16 kv Emergency Bus 
Undervoltage (Degraded 
Voltage)

CHANNEL 
CHECK 

S 

S

CHANNEL 
CALIBRATION 

R 

R

CHANNEL 
FUNCTIONAL 

TEST 

M 

M

OPERATING 
MODES IN WHICH 
SURVEILLANCE 

REQUIRED 

1, 2, 3 

1, 2, 3

S = at least once per 12 hours 

R =at least once per 18 months 

M = at least once per 31 days



ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS 

4.8.1.1.X Each diesel generator shall be demonstrated OPERABLE: 

a. At least once per 18 months during shutdown by: 

1., Simulating a loss of offslte power in conjunction with 
a safety injection actuation test signal, and: 

a) Verifying de-energization of the emergency busses 
and load shedding from the emergency busses.  

b) Verifying the diesel starts from ambient condition 
on the auto-start signal, energizes the emergency 
busses with permanently connected loads, energize5 
the auto-connected emergency loads through the load 
sequencer and operates for > 5 minutes while its 
generator is loaded with th-e emergency loads.  

c) Verifying that on diesel generator trip, the loads 
are shed from the emergency busses and the diesel 
re-starts on the auto-start signal, the emergency 
busses are energized with permanently connected 
loads, the auto-connected emergency loads are 
energized through the load sequencer and the 
diesel operates for > 5 minutes while its generator 
is loaded with the emergency loads.



William J. Cahill, Jr.  
Vi;ce PiesidcI,! 

Consliid ted Lbison Company of Now York. In.  

4 I,,ing Place, Nev York, N Y 10003 

Telephone (212) 460-3819 

May 26, 1977 

Re: Indian Point Unit Nos. 1, 2 & 3 

NRC Docket Nos. 50-03, 50-247 
and 50-286 

Regulato 

Mr. James P. O'Reilly 
f'e P 

Director of Region 1 

Office of Inspection and Enforcemen 
" \ 

U. S. Nuclear Regulatory Commission 
631 Park Avenue 
King of Prussia, Pennsylvania 194 JUN 2 197 

Dear Mr. O'Reilly: 

You will find attached two copie o rX eet No.  

26-1 to Indian Point Operations Report 
--Which covered 

the period from January 1, 1976 to December 
31, 1976.  

This Errata Sheet contains corrections 
to typographi

cal errors and additional clarifying information 
to our 

submittal of March 1, 1977.  

Very truly yours, 

William J. Cahill, Jr.  
Vice President 

enc.  

cc: Director of Nuclear Reactor Regulation 

Attn: Dr. Ernst Volgenau, Director (40 copies) 

Office of Inspection and Enforcement 

Director of Nuclear Reactor Regulation 

Attn: Mr. William F. McDonald, Director (2 copies) 

Office of Management Information and Program 
Control

7715400 5 3



Errata Sheet No. 26-1 

The following corrections should be made to the 
Indian Point 

Annual Operations Report No. 26.  

Section I

Page 1, 2nd Paragraph 

Page 1, 3rd Paragraph

"April 20, 1973" should read 
"October 19, 1971".  

"April 5, 1976" should read 

"December 12, 1975".

Section III.B

Page 4, 4th Paragraph - "Loop No. 21" should read 
"Loop No. 22".

Section IV.A.3

Page 32, 1st Paragraph - "April 15, 1976" should read 
"April 5, 1976".

Table VII.B.I 

Page 199, Unit Shutdown No. 115 - "Valve 741" and "Loop 21" 
should read "Valve 731" 
and "Loop 22", respectively.  

Page 199, Unit Shutdown No. 120 - "Valve 741" should read 
"Valve 731".


