Vice President

e William J. Cahill, Jr. ‘
- Villiam
-

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
ATIN: Mr. Robert W. Reid, Chief
Operating Reactors Branch No. U
Division of Operating Reactors
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Reid:

By letters dated July 22, 1975 and June 9, 1976 the
Nuclear Reactor Regulatlon (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 Coplant 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’ margln 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 comdition.

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

Very truly yours

REGULATORY DOCKET FILE CoPY

Wllllam.J i1l, Jr.
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
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Director of Nuclear Reactor Regulatlon
ATTN: .Mr. Robert W. Reid, Chief

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

Dear Mr. Reid:

performed further evaluations of the potentlal c ofc
of a postulated refueling accident inside the vapor contai

" 4 frving Place, New York,:N: Y 10003
' Telephone (212) 460 3819

. William J. Cahill, Jr..

SR G ey

Consolidated Edison Corﬁpany of New York, Inc.

" June 15, 1977 ]

Re: Indlan Poxnt Unlts Noq. 2 and 3

' Docket Nos. 50-247 and 50-286

Operating Reactors Branch #4
Division of Operating Reactors . .

ﬁaﬁj, . .'-\‘E

ment building. Answers to your questions are attached to
this letter. B - o : .

Should you or your staff have any furtherlquestlons L

concerning this postulated accident or our evaluation of

. the potentlal consequences, we would be- pleased to dlscuss'

them with you at your conveniernce.

2

Very tru]y yours,

(2? X, o f s ///4//£{ L/jfﬂﬁ |

William J. Cahill, Jr.
Vice President

+ WJIC:nvg

Attachments

no

~ Mr. George T. Berry PR

General Manager and Chief Englneer .
Power Authority of the State of New York = .
10 Columbus Circle’ B
New York, New York 10019
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ANSWERS TO QUESTIONS
CONCERNING A POSTULATED REFUELING ACCIDENT

INSIDE THE CONTAINMENT BUILDING

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

June 15, 1977



AR AT RS Py WAty el dbn o

R F BT LA i b 3 b a b Ay ek DT by

o T

P REAR . we

' QUESTION 1. You have not provided a basm for your ooncluslon that the Concequen_ :

ces of this accident are well within the guldellnes 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 activityv to the enviromment occurs. Include the follow:mq
specific technlcal :Lnformatlon for both Unlts 2 and 3

a. Estimate the volume of air in contamment that ‘the aCthlty
: released from the failed fuel assembly is expected to be m.Lxed
with before release fram the conta:mrrent. _

b. | Indicate what specific ventllatlon equlpment’mll be requlred

~ to be in service during refueling that w111 affect. the m_lxmg
. of the activity inside the contamment. _

ANSWER 1. (a) and (b)-

A postulated drop of a fuel assembly 1n the reactor cav1ty was analyzed in

'the Flnal Safety Analvs:Ls Reports (FSAR) ’ fcr Indlan Point Unlts 2 and 3. The

- assumptlons used in these analyses are descrlbed in Sectlon l4 2 of the FSARs ‘I‘he

results of the analyses indicated that the releases follow:.ng a postulated fuel

handllng acc1dent 1n51de the Vapor Contalnment Bulldlng (VCB) were substantlally

‘less than the 10 CFR Part lOO limits.

In response to the NRC letter of January 17, 1977 a detailed analy31s of a

npostulated refuel:mg acc1dent ms:Lde the VCB of Indlan Point Unlts 2 and 3 was sub-

mitted on March 21, 1977. The assumptions made for these evaluations conformed w1th"'

" the requirements specified in Regulatory Guide'l-25 entitled' "Assumptions Used for .

Evaluating the Potential Radlologlcal Consequences of a Fu€l Handling Acc1dent in
the Fuel Handl.mg and Storage F‘ac1llt1es“ : These analyses of the postulated acci-
dent ylelded calculated off51te doses for both unlts that were small fractlons of

the 10 CFR Part 100 guldelmes




By letter dated May 5 1977 the NRC requested that a further study of the
| postulated refuelmg acmdent J_n31de the VCB be perfomed To answer the Com~ -
mlsmons questions set forth in this letter, four cases were oons1oereo. .'I'hese
‘cases evaluate the potential' mixing and releases following the postulated accident
for a range of _ventilation system oonditions that can exist inside the VCB. With
the follow1ng exceptlons, the’ four cases made use of the same very conservatlve

assumptions that were utilized in the analyses prov1ded in our letter of Ma.rch 21

1977:
a. ‘, No operator action to mltlate VCB lsolatlon is assumed to take
place for 15 m:mutes followmg the postulated accident. - This t.une
%replaces the 10 m.mutes that was assumed in our analy51s of March 21
R | 1977, as requested by the Regulatory Staff K | :
| | - fi
b. — Conservatlve assumptlons for atmospherlc dlffus:Lon outllned in :
Reg'ulatory GuJ_de 1. 25 were used in the analyses. The dlffusmn factors
- were determined usmg the Sagendorf Model and 5% _'X/_Q values.
_C. It was assumed in the analy51s of Ma.rch 21, 1977, that there was - i

‘.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. t'he VCB exhaust duct
at a rate such that all of the gases_Would- escape from the .bu_ildj_ng over
a two hour period. For the purposes of this analysis, however, the
tra1131t times of these released gases from the refuel:mg pool surface to

" the VCB exhaust duct and to the radlatlon montors were calculated




vector addltlon of the calculated gas flow rates. It was conservatlvely '

" assumed that no upward m:tx:mg of the gases took place. A flow. division

¢ e -

'I‘ra.n51t tmles were calculated by approxmatmg the uolwm of alr
around a VCB exhaust duct or a VCB air recz_rculatlon unlt by a spherlcal
wedge sectlon. This wedge section excluded those volumes occup_led by ‘
equipment within the VCB. Allpomts on the spherical surface of the
wedge and hence equi-distant fram the suction pomt were assuned to
have the same- veloc1ty These veloc1t1es were calculated us:.ng con-

servatlvely high des:Lgn VCB exhaust flow rates, VCB air rec:_rculatlon

| ‘unit flow rates ard refuellng pool sweep flow rates.' -

For the cases"in which one or more ‘air' recirculation units was -
assumned to be operatmg, the po:mt of Jmplngement on the wall of the VCB .

and the tran51t times of the released gases were calculated using a

of the released gases between the VCB exhaust ducts a.nd VCB air recircu-

lation unit number 5 was then determined.

.For.t‘he case in which no VCB air reci_rculatiOn vunit is runnJ.ng (case |
number four) , the NRC recomnended model was- used to determine the gas
transit times. The analy51s assumes that the air flow path in the VCB is
continuous from the surface of the refueling pool tq the annulus area |

ocutside the crane wall. N B C S |

mixing volumes of the postulated released gas w1thln the VCB. ' Instead, the
released gas was assumed to be expelled from the VCB at a rate such that

No attempt was made in the March 21, 1977, ahalysis to calculate . ‘
all _of the gas would escape fram the bulldlng over a vtwo hcur perlod.




As part of this analy51s, however, such mlx1ng volumes ware calculated
;;For case number four in whlch 1t was assumed that no VCB air rec1rculatlon |
'ifvunlts were operating, the NRC.reccnnended model was followed. A m1x1ng
volure of 600, 000 cubic feet was calculateo for tne posculated gaseous re~
lease during its transit time to the VCB exhaust ducts, For the three other:
cases which were exanuned a conservatively small minimum mixing volume was
- calculated for the portlon of the released gas that is deflected toward the
‘ VCB exhaust. This mixing volume was determlned us1ng the volume of the
. annulus between the crane wall andtthe wall of the VCB fram the VCBrpunqe:di
- exhaust p01nt to the nearest p01nt of gas 1mp1ngement on the wall of the VCB.

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

The follow1ng four cases evaluate the release of gaseous act1v1ty for a
range of ventllatlon system condltlons follow1ng a postulated refueling accident

1n51de the VCB . . P _ s o
TIME FROM POINT OF ' TIME FROM POINT . © CALCULATED .

". RELFASE TO VCB MONITOR OF RELEASE TO VCB - MINIMUM -
o . ' SAMPLE LINE INTAKE =~ PURGE EXHAUST DUCT MIXING VOLUME
(VCB air recirculation - 1.04 minutes  °  1.39 minutes : 251000.ft3
unit #5 operating) R . . R . : :
| (VCB air recirculation = 1.83 minutes C.85 minutes 25,000 £t3
~unit #2 operating) _ . : : - B
(all five VCB air recir- © 0.29 minutes | 0.18 minutes 25,000 £t
culation units operating) - - . ‘
CCASE 4 . . - - o o
"(no VCB air recirculation : 10.73 minutes S - 10.73 minutes - ,v600,000 ft3

units operating)




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
contaimment and for . isolating the containment before a complete
. release of activity to the environment occurs. -Include the fol-
‘ 1ownng specific technical J.nformatlon for both Units 2 and 3:

c.’ Provide the location of all monitors which will automatlcally
isolate the containment following the accident. If the monitor

is a sampling monltor, prov1de the follow:ng additional infor-
mation: _

1. The location of the sample intake; -
2. . The delay time from when the contaminated air reaches '
-+ the sample line intake point.to the J_nltlatlon of the
.contaimment isolation signal;
' E 3. The sample line length’, inside diame'ter'and flow rate;
-4, 'I‘he response time of the monltor, and

5'. .The number of sample lJ_nes, sample monltors and
: -pmnps. :

#

* ANSWER 1. (c‘)

| Channel R.—ll,. the VCB air particulate monitor and Charmel_. R-12 ,. the VCB ,

, radio-.-gas monitor wil_l generate an autanatic' Aisolation signal following the postu-,
lated refueling accident;_ These two monitors measure air particulare radioactivity
and radio—-gas activity~ vin an air salrple drawn from inside the Vapor Containment
Building. As described in our response of March 21 1977, pages 2- 3 the oontln-
~uous samples for this monltorlng systan are taken at the inlet of VCB air recircu-
lation unlt numbers 21 and 25 for Indian Pomt Unlt No. 2, and unit numbers 31 and
| 35 for Indian Point Unit No. 3. These un:Lts are located on dJ.ametrJ.cally opposite

. sides of the VCB." The sample lines fram both units have a maximum inside diameter




of one J'nch Flow rate. through' these saztple li.nes is 10 CUblC feet per minute
establlshed by the sample purnp -in the radlatlon monltor package The two sample - "

-

'11nes have a combined length of about J.50 -feet before tney join. A single ane

“inch diameter sample lJ_ne then runs the remaining 30 feet to the radiation monitors; |

The time requlred for the gas sarrple to travel from the sample suctlon point to the

_radlatlon mom.tors is. conservatlvely calculated to be less than 15 seconds.

ReSponse times for the detectors and a_ll the electrical _equipment associated
with the alam function and the VCB isolation \}alve actuation is less than one
second. -. This er.sponse time ,was"derive.db from the equlpment manuals using 'conser—

‘ -vatlvely h:Lgh time constants for detector response and assuming that the alarm
setpomts are at full scale.~v | | | |

.

The total response time from the pomt where the postulated radloactlve

release reaches the sample llne intake untll the ]_I’lltlatlon of the VCB J_solatlon

51gnal, is less than 16 secords. .-




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

d. Provide the time elapsed from release of the activity from
.. the refueling pool to when the activity reaches:

- 1. The purge line inboard isolation Vaivé; and

‘2. The containment monitors sample line intakes.

ANSWER 1. @

S Refer to the answers in Questlons l(a) and l(b)




o QUESTION 1. You have not 'provided a basis for IYOur 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 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 complete closure of the con-
taimment purge line valves. '

ANSWER 1. (e)

BAs explain‘edv on page 6 of the March 21, 1977 letter, ‘closure times for the

VCB ventilation isolation valves arerequn:ed to be 2 seconds or less.




: . * RN
’ ‘ ' ' . .

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 envircnment 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 explalned on page 7 of the March 2], ]977 letter, releasesv
from the VLB w1ll always pass througn HEPA and charcoal bed fllters;
In aadltlon, there are two otner fllter systems Wthh could be |

‘avallable to remove iodine from tne_alr ;n51de the VCB prlor.toV
the,felease;fronghe building;'_No’eiedit’has been'teken for~ény

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
vour 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 Questlons 1(b), l(c), 1l(e),
and l(f) o

- ANSWER_ 1. (8)

These draw1ngs have been supplled to the Comm1551on as figures

, '5 1- 2 through 5.1-7 1n the Indlan POJnt Unlt No..2 and 3 Final

aSafety Analysis Report (FSAR), flgures 6.4f3 and 6.4-4_of the
aindianaPoiﬁt‘Uhit No. ZIFSAR and'figufés 6.4—l'and 6.4-3 of the
':Indian Poin£.ﬁnit No. 3 FSAR;i in addiﬁion,:flbw diagrams for the

_ Indian ‘Point Unit‘Nos; 21and.3 VCE'Véntilation systems thch'aré'a.
‘moré-Currentithan ﬁhoée~diagrama inéluded_in_the’FSAﬁs:are attached_ 

' to this submittal.
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QUESTION'Z. Based on the above information and'the source term
S 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.
4 - ) o . - . _ _ ) o .
:é - Only the VCB isolation valves are required to operate if the
i ~isolation signal is manually initiated following the postulated
: ‘refueling accident. These valves are,designed to meetlredundancy--
i  ‘requirements and seismic design criteria. Power to the valves
i is provided by saféguards.power supplies. ' Valve testing require-
4 L o S 3 o | '
}ji» - ments and operability standards are established in the Technical
] _ . , . _ : .

Specificatiohsifor the two units.

 The radiation monitors, R-11 and R—lZ,_eithér of which could

generate an automatic VCB isolation signal, are powered from safe- 

guards_powér'supplies and'are classified'class I seishic.' The_;AY

Technical Specifications for both Units 2 and 3 require that these
: L o S ¢ o _

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

of refueling operations.




- : i ’
- . . . -
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Total Offsite Thyroid Dose (Réﬁé)*

VCB Isolation ~ VCB Isolation
Assuming Operation - Assuming Manual Action
of Radiation Monitors : After 15 Minutes

case 1 IP2 o0 1247

1p3 0 . 190.0

case 2 IP2 - 106.3 - 106.3

1P3 i 277.8 o 2778

Case 3 . IP2° - B83.4- L . 83.4

IP3  218.0 7 21800

case 4 - Ip2 R 3.7 5l.9

w3 9.5 S 1ss.T

March 21, = IP2 e - 2240
. 1977 ' - : o S . S S .
" Analiysis - IP3 e - ¥ -
(using a ‘ ' ' : :

15 minute
release
time) .

(4
‘Note:: The worst case maximum calculated whole body dose was:'

determined to be 0.47 Rem for Indian Point Unit Wo. 2.
and 1.24 Rems for Indian Point Unit No. 3, . '
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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

'requiréd to ensure that these conservatively calculated conse-

guences of a postulated refuéling acqident'are.within the 10 CFR’

Part 100 offsite exposure guidelines fér the‘iifetimes'of the

:facilities.

-~

For the purposes. of performing'thése 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

erm the VCB..




Peter Zarakas

Vice President . I

Consolidated Edison Company of New York, inc.
4 Irving Ptace, 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

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 Commission
Washington, D. C. 20555

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,

Pﬁter Zafakas

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. ¥. 10019

N

Regulatory Docket File
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LOCATION OF CHANGES AND CLARIFICATIONS

‘NRC’Comment/QueStion No. : | Location
421.1 Charts A & B and Pége 1
421.2 Page 1
421.3 Page 2.
421.4 | Page 34
421.5 Page 2 & Table A, Pg. A-3
421.6 ' Page 32
421.7 Page 32
421.8 | 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")

421.9 Foreword Page i, and as
additional information,
page ii

421.10 | Foreword Pages i and ii

421.11 : Page 2

421.12 ' Page 5

421.13 Page 6-

421.14 Charts A&B and Page 1

421.15 Page 5

421.16 Page 5

421.17 Page 9

421.18 Page 10



k]

f{NRC Comment/Question No. (Cont'd)

4

421.19
421.20
421.21

421.22

421.23
421.24
421.25
421.26

421.27

Page Number

- No

Table of Contents

Page 25

Page 33
Last Paragraph

Pages A-21 & A-22

Table B

o

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 Change Ox Clarification

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

te: Changes indicated by vertical line in margins.



| June 3, 1977 (’L:L‘ o © DISTRIBUTION: - /"
A : o ‘éyw o ; -~ Docket File (2) ~
g % . - .= NRC'PDR (2) -
ST L PR (2).
o " ORB#4. Rdg
L - RReid
" RIngram

Csnsoltdated Edison Eompany PErickson
: . DJdaffe :
s e L | Attorney, OELD
ATTM: Hr. Ni]?iam Jda Cahili, dr. . . ' OISE (4{’
' Vice President S S ‘ :

Dockets Nos.: 50-247
' and 50-286 u///

: . DEisenhut
4 Irving Place . ~ ‘ o
\ o . o . TBAbernathy
3@5 ?srk, New York 10003 e . JRBuchanan
Gentlemen: ACRS (16)

| | . . " Gray File (2)
RE:  INDIAN POINT UNITS NOS. 2 AND 3 ' ‘

We are curr@nt?y reviewxng the ons1te energency pawar systems of all
operating nuclear power facilities to assess the susceptibility of
their safety related electrical equipment with regard to (1) sustained
degraded vo!ﬁaﬂe conditions at the offsite power sources and. (?) inters
action- between the offsite and cnsite emergency pcwer syctems.

Ye have ceﬁpieted our revfew of ltcensee responaes to our previous’
generic request for information relative to the electrical power -
distribution systems. ‘Based on this initial review, we have prepared
the Safety Evaiuafion and Statenent ar Staff Pos1tlons contained in .

' Erclosure 1.

B We request that you cospare the current design of the emargency power
. systems at your fac:iify(ies) with the St&ff Positions sfated in the :
“enclosure and: . '

(1) propose plant mod1f1cat1ons as necessary to meet the<Staff |
Positions, or

(2} provide a detailed analysis which shows your facility desfgn
- has GQLivalenu capabilities and pretective features. .

Add1t1ona11y, we reguire that certatn techn!ca1 specwfvcations be

incorporated into all facility operating licenses., Hodel technical
. specifications, consistent with the Staff Positions conta1ned in
- Enclosure 1 are providea in Enclosure 2.

'~Acccrdingly, vie request that you apply, within forty five days of
the receipt of this letter, for an amendment to your facility operafing
- license(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 p]ant asseciated

modifications.

. OFFICEd>

SURNAME 3>

_ DATE> P " . eveeeess ATIUERIR

NRC. FORM 318 (9-76) N'R.CM>0240 : : ¥ Ul 5. GOVERNMENT PRINTING OFFIGE: 1876 = 626.623
R R T S
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Consolidated Edisen Comﬁaﬁy , LT
af Hew York, Inc. -2 - Cieali

. ‘v
- . .

1f you have any questiens on this matter, a%easé~§énféé§ us.

Sincerely,

Rebert w. Reid, Chief
“Operating Reactors Branch #4
Division of Operating Reactors

. Enclosures: C

. 1. Staff Posttions

2. HMedel Technical
- Specifications

L é;:'“See next page

R Iea P. e Y I o - NN

ORB#4:DOR | ORB#B DOR | C-ORB#4:00R. | | R

OFFICE D>

‘S!JVRNVAME> pEriCkSOI:{m ........ DJaffe ............ P R‘Re"id ...................

E R I T - R L

- DATEd ......... 65@/77 6//77 6/ 127 ....................... i

NRC FORM 318 (9-76) NRCM 0240 -~ e * U. 8. GOVERNMENT PRINTING OFFICE: 1976 = 826.624 .




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 & MacRae
-~ 1757 M Street, N. V.

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 1001°




. ENCLOSURE 1 .

SAFETY EVALUATION AND STATEMENT OF STAFF POSITIONS

RELATIVE TO THE EMERGENCY POWER SYSTEMS

FOR OPERATING REACTORS

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 emergency power systems.

We have completed our review of the responses to our generic request for
additional informationl/ relative to the electrical power distribution
systems of currently operating nuclear power 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

1/ 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.

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
dete;mined 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;

¢) 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 time duration 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 1imits 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.

Generai Design Cfiterion 17 (GDC 17) "Electric Power Systems", of Appendix
A, "General Deéign 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.



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 aredesigned to function on a complete loss

of the offsite power source.

The offsite power system is the common source which normally suoplies
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 power 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 bv electric utilities
and their interconnected coonerative oraanizations minimize the pro-
bability for the above conditions to occur. However. since dearadation
of an offsite power svstem 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 :
Toad 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.

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
onsité 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 mi%imize the probability
of losing electric power from any of the remainihg supplies as a result
of or coincident with the loss of power generated by the nuclear power
unit, the loss of power from.the traﬁsmission 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

TOTAL NO.

FUNCTIONAL UNIT ‘ OF CHANNELS
LOSS OF POWER
a. 4.16 kv Emergency Bus

Undervoltage (Loss of *

Voltage) . 4(3)/Bus
b. 4.16 kv Emergency Bus

Undervoltage (Degraded

Voltage) 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

CHANNELS

T0 TRIP

2/Bus

2/Bus

MINIMUM
CHANNELS APPLICABLE
OPERABLE OPERATING MODES**
3(2)/Bus 1, 2, 3
3(2)/Bus 1, 2, 3

ACTIQN ***

AorB

AorB

SNOTLYJI4I33dS TYIINHIIL T3QO0W
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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

FUNCTIONAL UNIT

LOSS OF POWER

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

b. 4.16 kv Emergency Bus Undervoltage
(Degraded Voltage)

—~ o~

TRIP VALUE

volts with a
second time delay

volts with a
second time delay

|+l +
Nt —

[+]+

I~ o~

[+ +

[+ +

ALLOWABLE

e S N

VALUES

volts with a
second time delay

volts with a
second time delay



TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

OPERATING
CHANNEL MODES IN WHICH
CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE

FUNCTIONAL UNIT CHECK CALIBRATION TEST REQUIRED
LOSS OF POWER
a. 4.16 kv Emergency Bus

Undervoltage (Loss of

Voltage) S R M 1, 2, 3
b. 4.16 kv Emergency Bus

Undervoltage (Degraded

Voltage) S R M 1, 2, 3

at least once per 12 hours

“at least once per 18 months

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 offsite power in conjunction with
a safety injection actuaticn test signal, and:

a)

b)

c)

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

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

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.
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William J. Cahill, Jr. '
Yice President ‘ . _

Consolidated €dison Company of New York, Inc.
4 irving Place, New York, N'Y 10003
Teiephone (212) 460-3819

May 26, 1977

Re: Indian Point Unit Nos. 1, 2 & 3
NRC Docket Nos. 50-03, 50-247
and 50-286

Mr. James P. O'Reilly
Director of Region 1 P
Office of Inspection and Enforcement/H.
U. S. Nuclear Regulatory Commission

631 Park Avenue o JUN L

King of Prussia, Pennsylvania 194q8 27977®_t?
- SN i
‘/'\A r;;",:' Atogy I

AN

You will find attached two copie <537§;r?§§§§ Zet No.
26-1 to Indian Point Operations Report ‘@6 \which covered
the period from January 1, 1976 to December 31, 1976.

Dear Mr. O'Reilly:

This Errata Sheet contains corrections to typographi-
cal errors and additional clarifying information to our
submittal of March 1, 1977. '

Very truly yours;

(i JBELY

Wwilliam 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

271540053




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

Page 1, 3rd Paragraph "aApril 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, lst Paragraph - "April 15, 1976" should read
"April 5, 1976".

Table VII.B.1

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

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



