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—

In the Matter of
. Entergy Nuclear Operations, Inc.
(Indian Point Nuclear Generating Units 2 and 3)
Docket Nos. 50-247-LR/50-286-LR

Dear Administrative Judges:

The purpose of this letter is to inform the Licensing Board that, on April 30, 2008,
Entergy Nuclear Operations, Inc. submitted Amendment No. 4 to the License Renewal
Application (“LRA”) for Indian Point Energy Center (“IPEC”). As stated in the associated
transmittal letter (NL-08-074), LRA Amendment No. 4 involves changes to the LRA resulting
from the completion of the installation of the new Station Blackout (SBO)/Appendix R diesel
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generator for IPEC Unit 2. A copy of LRA Amendment No. 4 is enclosed for your information.
Copies of the amendment also have been sent by e-mail and first class mail to those parties -
identified in the service list for this proceeding.

Sincerely,

~ Kathryn M. Sutton

- Paul M. Bessette

Martin J. O’Neill
Counsel for Entergy Nuclear Operations, Inc.

Enclosure: As stated

ccw/encl.:  Service List
William Dennis, Assistant General Counsel
Entergy Nuclear Operations, Inc.

1-WA/2968004.1
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In the Matter of .~
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1 hereby. certify. that copies of a letter from counsel for Entergy Nuclear Operatlons Inc.
to the Atomic Safety and Licensing Board, dated May 1; 2008, was served this 1st day of May
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forwards a copy of Amendment No. 4 to the License Renewal Application for Indian Pomt
Energy Center, dated April 30, 2008 (NL-08-074).
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- U.S. Nuclear Regulatory Commission

~ Mail Stop: O-16G4
Washington, DC 20555-0001
. (E-mail: ocaamail@nrc.gov) -~

Administrative Judge
Rlchard E. Wardwell

i - Atomic Safety and Llcensmg Board Panel .

Mail Stop: T-3 F23
U.S. Nuclear Regulatory Comm1ssmn
Washington, DC 20555-0001

(E-mail: ‘rew@nrc.gov)

Lawrence G. McDade, Chair :
Atomic Safety and Licensing Board Panel
Mail Stop: T-3 F23

U.S. Nuclear Regulatory Commlssmn
Washington, DC 20555-0001

(E-mail: lgml@nrc.gov)

~ Administrative Judge

Kaye D. Lathrop

Atomic Safety and L1cens1ng Board Panel
190 Cedar Lane E.

Ridgway, CO 81432

(E-mail: kd2@nre.gov)



. Office of the Secretary

Attn: Rulemaking and AdJudlcatlons Staff _

-U.S. Nucle_ar Regulatory Commission
- “Washington, D.C. 20555-0001
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Nancy Burton
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Sarah L. Wagner, Esq.
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" Thomas F. Wood, Esq. :

Daniel Riesel, Esq.

- Ms. Jessica Steinberg, J.D.
. Sive, Paget & Riesel, P.C.
460 Park Avenue

New York, NY. 10022

. (E-mail: driesel@sprlaw. com)

(E-mail: jsteinberg@sprlaw.com) -
Suéan H. Shapiro, Esq.

21 Perlman Drive

Spring Valley, NY 10977

(E-mail: Palisadesart@aol.com
- mbs@ourrocklandofﬁce com)

- Richard L. Brodsky
5 West Main St.

Elmsford, NY 10523
(E-mail: brodskr@aSSemblV state ny.us
richardbrodsky@msn.com)

Janice A Dean

'Office of the Attorney General
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Assistant Attomey General
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Martin J. O’Neill V
Counsel for Entergy Nuclear Operatlons, Inc.
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indian Point Energy Center
450 Broadway, GSB -
" P.O. Box 248

Tel (914) 788-2055

Fred Dacimo
Vice President -
License Renewal

April 30, 2008

Re: Indian Point Unit Nos. 2 & 3
- Docket Nos. 50-247 & 50-286
NL-08-074

u.s. Nuclear Regulatory Commission . : :
ATTN: Document Control Desk. : . S
- Washington, DC 20555-0001 S : ‘

: _ SUBJECT: Entergy Nuclear Operattons Inc,
' -Indian Point Nuclear Generating Unit Nos. 2 & 3
Docket Nos. 50-247 and 50-286

Amendment ‘4 to anenee Renewal Agglicatio‘n (LRA)

 REFERENCES: 1. Entergy Letter dated April 23, 2007, F. R. Dacimo to Document
v : : ’Control Desk, '“License Renewal Application” (NL-07-039)

2. Entergy Letter dated April 23, 2007 F. R. Dacimo to Document
" Control Desk, “License Renewal Apphcatlon Boundary Drawings”
(NL-O7 040) 4 ,

3. Entergy Letter dated April 23, 2007, F. R. Dacimo to Document
-+ Control Desk, “License Renewal Apphcatlon Envnronmental Report
References” (NL—07-041) : :

4. Entergy Letter dated June 21, 2007, F R. Dacimo to Document

' Control Desk, “Station Blackout (SBO) / Appendix R Diesel
Generator Commitment for . Indian Point Nuclear Generating Unit .
No. 2 in Response to NRC Review Status of License Renewal
Application” (NL-07-078) :

5 ~Entergy Letter dated October 11, 2007 F R. Dac;mo to Document :
Control Desk, “Supplement to License Renewal Application (LRA)".
(NL-07-124) o _

6. Entergy Letter dated November 14, 2007, F. R. Dacimo to -
Document Control Desk, “Supplement to License Renewal - -
. Application (LLRA) Environmental Report References" (NL-07-133)

Buchanan, NY 10511-0249 -
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Dear Sir or Ma'darh:_ .

In the referenced letters, Entergy Nuclear Operations, Inc. applied for renewal of the
Indian Point Energy Center operating license. :

In Reference 4, Entergy committed to install and make operational a new Station
Blackout (SBO) / Appendix R diesel generator for indian Point Nuclear Generating Unit.
No. 2 (IP2) by April 30, 2008. This commitment has been met and Attachment 1 to this
letter contains Amendment 4 of the License Renewal Application (LRA), consisting of
LRA changes resulting from the completion of the installation of the diesel generator for
IP2. Drawings LRA-400881-0 and LRA-400882-0 are discussed on page 2 of '
~Attachment 1 and they are included as Enclosures 1 and 2, respectively.

Enclosure 3 to this letter contains the UFSAR 'changes associated with the SBO /
Appendix R diesel generator installation, which will be incorporated into the IP2-and IP3

. UFSARs at the next scheduled updates.. Although this is not part of Amendment 4 of the
LRA it is being provnded as supplemental information to facslutate NRC review. A :

~ Entergy Nuclear Operatlons lnc. is making no new commitments in thls letter. :

If you have any questlons or reqwre additional information, please contact Mr Robert
Walpole, Licensing Manager, at 914-734-6710.

| declare under penalty of perjury that the foregomg is true and correct Executed on
+ \‘50\ o @

Sincerely,

Fred R. Dacimo . .
Vice President -
License Renewal
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' - .Attachments: '.

| 1.. Station Blackout (SBO) / Appendix R Diesel Genetator for IP2, LRA Amendment 4

Enclosures:

1. Drawing LRA-400881-0

- 2. Drawing LRA-400882-0

- 3. IP2and IP3 UFSAR License Basis Document Changes (supplemental information)

cec. Mr. Samuel J. Collins, Regional Administrator, NRC Re’gion |

Mr. Sherwin E. Turk, NRC Office of General Counsel, Special Counsel

~ Mr. Kenneth Chang, NRC Branch Chief, Engineering Review Branch |-

Mr. Bo M. Pham, NRC Environmental Project Manager

Mr. John Boska, NRR Senior Project Manager - .

Mr. Paul Eddy, New York State Department of Public Service

NRC Resident Inspector's Office, Indian Point Energy Center - ,

Mr. Paui D. Tonko, Pres&dent New York State Energy, Research & Development

Authonty .



ATTACHMENT_ 1 TQ NL-08-074

Statlon Blackout / Ap_gendlx R Diesel Generator for IP2
LRA Amendment 4

ENTERGY NUCLEAR OPERATIONS, INC.
INDIAN POINT NUCLEAR GENERATING UNIT NOS. 2 & 3
DOCKET NOS. 50-247 AND 50-286



- . NL-08-074

Aftachment 1 -

‘Docket Nos. 50-247 & 50-286

oA R o Page 1 0f 16 -

Station Blackout / Appendix R Diesel
‘License Renewal Application
: Amendment 4

(C'ha'nges ar’e"s'hown as strikethroughs for deletions and underlines for additions)

.2 1.1.3. 5 Commissuon S Regulatlons for Stahon Blackout (10 CFR 50 63) third paragraph
is changed to read as follows:

lclpen-eemptenerwf—#&metauaaen-anézestmg—a The new diesel generator the
SBO/Appendix R diesel generator (SBO/ARDG), willk-beis the source of alternate AC power
credlted for IP2 complnance with 10 CFR 50. 63-%9-889#\!29&%%&#;&59%9@#

SBO/ARDG mﬂ—replaee’—thegas—twbines‘t&prov:des power for Appendlx R and statxon
blackout events. The integrated plant assessment for license renewal includes review of the:
SBO/ARDG. Specifically, the results of that review are included in Section 2.3.3.16 for '
scoping and screening, and in Table 3.3.2-16-IP2 for the aging management review.

Table 2.2-3, line item is changed-to read as follows.

| Gas Turbine Substation Switchgear Sectnon 2.4.3, Turbine Buildings, Auxiliary
Structures and Foundation (IPS) Bunldmgs, and Other Structures

' 2 3.3.8, Heatmg, Ventllatlon and Air Condxtlomng, SBO/Appendlx R Diesel. Generator '
~Ventilation is changed to read as fol!ows '

i The IP2 SBO/Appendlx R diesel
' generator is credited with providing backup power to the plantto assist in safe shutdown
following a fire ardor following a station blackout and its associated ventilation equipment is
required for this equipment to function. The IP2 SBO/Appendix R diesel will-utilizes louvers;.
. Hiro-dampers; an exhaust fan, and outlet ductwork. The fan will operate when the diesel is |n '
operanon : _ . '

Section 2.3;3.13 System Description is revised as follows:

" Gas Turbine System

The gas turbine system description is includéd in the fuel oil section because its on'ly
intended function for license renewal is performed by its fuel oil subsystem.
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Attachment 1
* Docket Nos. 50- 247 & 50-286'
: Page 20f16

2.3.3.16, Appendix R Diesel Generators, the second and third paragraphs are changed to
read as foilows : o

The SBO/Appendrx R diesel generator (SBO/ARDG) will-be_is the source of alternate AC

power credited for IP2 compliance with 10 CFR 50.63. centinuing-through-the-period-of

extended-operation—The SBO/ARDG replace-the-gas-turbines-to-provides power for
Appendix R and station blackout events. The integrated plant assessment for license

renewal identified the SBO/ ARDG as within the scope of license renewal.

The SBO/ARDGAppeném—R—dreseLwr#—be is located rnsrde the Unrt 1 turbrne buridrng The
SBO/ARDGA . s

‘designed to operate upon a complete loss of power Thepaekage—eentams— SBO/ARDG:
inctudes batteries, a battery charger, jacket water heater and cooler, turbochargers,
aftercoolers, aftercooler coolers, jacket water pump, lube oil heater—anetcooler Iube oil
pump, and necessary filters and piping.strainers. The SBO/ARDG '
generator can supply the safe shutdown loads through the 6.9 kV distribution and the

~_emergency 480 V buses and motor control centers or the turbine burldmg switchgear and
motor control centers. : : A

2.3.3.16, License Renewal Drawings, Unit 2, is changed to read as fellews’.
. LRA-4008821
‘ LRA-400885_21

2.3.3.19, Components Subject to Aging Management Revnew table on page 2.3-171is
changed to read as follows

N IP2 System Code ' ' Area or Comgonents Excluded
ARDG (SBO/Appendix R Diesel . The SBO/Appendrx R diesel generator is

" | Generator) ‘petyet instalied for-iP2:-howeover-it-wilkbe
: o o ‘ B “in the IP1 turbine hall. The SBO/ARDG
system was not reviewed for 54.4(a)(2) for .
spatial interaction because all of its the -
passive mechanical components were

| already included for the-_@f&g&

(a)(3) functrons _
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" Attachment 1

Docket Nos. 50-247 & 50-286 ..

 Table 2. 3 3-16- lP2 is changed to read as follows.

Table 2.3.3-16-1P2

- SBO/Appendix R Diesel Generator System
Components Subject to Aging Management

Rewew
Component Type - intended Function
Bolting Pressure boundary

Filter housing -

Pressure boundary

Flexible connection :

Pressure boundary ~

| Heat exchanger (bonnet)

Pressure boundary

“Heat exchanger (fins)

Heat transfer

Heat exchanger (housinqi

Pressure boundary

Heat exchanger (sheit)

- | Pressure boundary

Heat exchanger {tubes)

Heat transfer .
. Pressure boundary

- Pressure boundary

_Heater housing

Piping | Pressure bounda:ry .
| Pump césing Pressure boundary
Sight giass Pre_séure boun:dary
Silencer Pressure boundary
Tank - Pressuré boundary .
| Thermowell - f | Pressure boundary
' Igga_n_g | Pressure boundary

Tvurb'ocharg;er_ housing

Pressure boundary

Valve body

| Pressure boundary

Page 30f16
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243, Turbine Buildings, Auxiliary Bmldrngs and Other Structures, Description, Gas Turbine
- Generator No. 1, 2 and 3 Enclosure and Fuel Tank Foundat/on is changed to read as
follows _ .

, Fifth paragraph The gas turblne generators No. 2 and 3 enclosure is a seismic
Class i structure providing shelter and protection from the elements for the-gas-turbines
and-their-assosiated-equipment.. The gas turbine No. 2 and 3 enclosure is located at the
Buchanan substation. The enclosure houses gas turbine generators No. 2 and 3 and
associated switchgear equipment. The switchgear and associated components wrthrn the

- structure support offsite power recovery following station blackout - : '

safe-shutdewn-analysis: Gas turbine 2 and 3 fuel tank foundation supports the fuel tank

which provides an alternate source of fuel for the-emergency diesel generators. These fuel
tanks are shared by IP2 and IP3 and credited with providing minimum fuel oil inventory for
the emergency diesel generators. If the EDGs require the reserves in these tanks the

: contents can be transported by tanker truck.

Ninth Paragraph bullet;

Provide support, sheiter and protection for equrpment needed for offs:te power recovery

" following eredited-for-station blackout.

. GER-60-48). Components required to restore offsnte power following a station blackout
(SBO).were conservatively included within the scope of license renewal even though those
components are not relied on in safety analyses or plant evaluations to perform a function -
that demonstrates compliance with the Commission’s requlations for SBO (10 CFR 50.63).

Tenth paragreph'

. The gas turbine substatnon swntchgear structures and.foundation provides support
equrpment requnred to suppon oﬁsnte power recoverv followrnq statron blackout. —aeh+eve-and :

Thirteenth paragraph bullet'

Provrde support for equrpment needed for offsrte power recoverv following-ereditedin

: pd-station blackout.-(10
GFR%&@):;)— Components requnred to restore offsrte power followmq a station blackout
- {SBO) were conservatively included within the scope of license renewal even though those
- components are not relied on in safety analyses or plant evaluations to perform a function
~ that demonstrates compliance with the Commission’s regulations for SBO (10 CFR 50.63).
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_ Reductton of Heat Transfer due to Foulmg ‘

- Reduction of heat transfer due to fouimg for copper altoy heat exchanger tubes

exposed to lubricating oil in ESF systems is managed by the Qil Analysis

- Program. There are no stainless steel or steel heat exchanger tubes exposed to

lubncatmg oil in the ESF systems;_however, this item is applicable to heat

exchanger tubes of the SBO/Appendix R diesel generator, This program
includes periodic sampling and analysis of lubricating oil to maintain -

~ contaminants within acceptable limits, thereby preserving an environment that is

not conducive to fouling. The One-Time Inspection Program will use visual
inspections or non-destructive examinations of representative samples to confirm

that the Oil Analysis Program has been effective at managing agmg effects for

-, components credmng thls program

3 3.2 1 16 Append;x R Diesel Generators Materials, is changed to add “plastic”
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Table 3.2.1 line item is changed to read as follows.
| ‘Table 3.2.1
‘Summary of Agmg Management Programs for Engineered Safety Features
Evaluated in Chapter V of NUREG-1801 '
| Table 3.2.1: Engineered Safety Features, NUREG-1801 Vol. 1 |
~ ' Aging Effect/ - Aging Managément ' Further Evaluation o
‘ltem quber ‘ Componvent‘ Mechanism Programs » Recommended_' : Discussmﬂ

3.2.1-9

Steel, stainless steel,
and copper alloy heat
exchanger tubes
exposed to tubncatmg

oil

Reduction of heat -

transfer duéto fouling -

and One-Time
inspection

Lubricating Qil Analysis

Yes, detection-of aging

effects is to be evaluated

The Oil Analysis
Program manages
reduction of heat
transfer in copper alloy .

‘and stainless steel heat

exchanger tubes. The

-| One-Time Inspection

Program will be used to
confirm the ,
effectiveness of the Qil

| Analysis Program.

oxposed-to-lube-oilin

See Section 3.2. 2 2.4
item 1,
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~ Table 3.3.2-16-1P2 is changed to read as follows.
Table 3.3.2-16-1P2

SBO/ Appendix R Diesel Generator System
Summary of Aging Management Evaluatlon

Table 3. 3 2-1 B-IP2 SBO/ Appendlx R Diesel Generator System

' . Aging Effect ' NUREG- | R
CO?ponem ::rﬁ::gz Material ' Environment Requiring Aging:\;a::r?‘zment 1801 Vol. 2 Tﬁi? Notes
ype , , ' : Management 9 item _ '
Bolting Pressure Carbon steel Air - indoor {ext) |Loss of material |Bolting integrity VILI4 3.3.1-43 A
- boundary’ _ ' (AP-27) :
‘Bolting Pressure . |Stainless steel 1Air — indoor (ext) |None None YII.J—IS o | 3.3.1-94 C
boundary ' . B (AP-17) )
Filter housing  {Pressure Carbou steel Air - indoor (ext) {Loss of material . |External surfaces ViLi-8 3.3.1-58 A
-~ |boundary : : _ monitoring (A-TT) :
h_fﬂ"ﬂd'!r: i m } ‘ﬁg (‘4 2;) . . .
Filter housing  |Pressure. {Carbon steel Lube oil (int) Loss of material | Oil analysis VILH2-20 3.3.1-14 B, 316
boundary ' o ' ' (AP-30)
Filter housing Pressure Plastic Air — indoor (ext) |None None - ' - FE
boundary _ _ .
Filter housing Pressure Plastic Air — indoor (in)  |None None - - F
- boundary - ) . _ : ’ 2 . }
Flexible Pressure Stainless steel Air - indoor (ext) {None None . {VIL}-I5 33.1-94 - A
connection boundary 1o . _ (AP-1T7) .
Elexible |Pressure Sainlesssieel | |BxhaustgasGay)  |Crecking— - | TLAA—metalfatigue |— - H
Flexible Pressure Stainless steel Exhaust gas (int)  {Loss of material |{Periodic surveillance | VILH2-2 3.3:4-18  |E
connection boundary : : : : -~ (and preventive {(A-27) ’
maintenance
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ITable 3.3.2-16-IP2: SBO/ Appendix R Diesel Generator System | . ,_
L : - Aging Effect " NUREG- :
: - - 1T 1
Con;po:ent ::n:::td;: Material Environment Requiring Agingxa:naagzment 1801 Vol. 2 ?:;: Notes
yp ! ~ Management g item ,

Flexible Pressure Stainless steel - Lube oil (int) Loss of material |Qil analysis |VILH2-17 33.1-33 |B.3l¢

connection boundary ' . ' AP-59) - » :

Heat exchanger Pressure Carbon steel _ | Air - indoor (ext)  [Loss of materia!- External surfaces VILH2-3 3.3.1-59 A

(bonnet) boundary _ » : " ' : monitoring (AP-41) :

Heat exchanger ' |Pressure Carbon steel Treated water (int) [Loss of material [Periodic surveillance -- - G, 305 -
"I(bonnet) boundary T -1and preventive -

' maintenance . _

jHeat exchianger |Heat ransfer |Aduminum-Carbon |Air - indoor (ext) |Fouling "|Peériodic surveillance |- £ H

(fins) ’ : steel ‘ " and preventive

, maintenance

Heat exchanger |Pressure Carbon steel Air — indoor (ext) iLoss of material |External surfaces | VILH2-3 3.3.1-59 (A

(housing) . iboundary ' monitoring (AP-41) '

Heat exchanger . |Pressure Carbon steel Air ~ indoor (int)  |Loss of material - | External surfaces V.A-19 3.2.1-32 E

(housing) boundary ' | monitoring 1(E-29) '

Heat exchanger |Pressure - Carbon steel Air — indoor (ext) |Loss of material |External surfaces VILH2-3 3.3.1-59 A

(shell) boundary — . monitoring {AP-4))

Heat exchanger {Pressure . |Carbon steel Lube oil (int) Loss of material |Oil analysis VILH2.5 3.3.-21 " {B,316

{shell) boundary o 4 {AP-39)

Heat exchanger |Pressure Carbon steel Treated water (int) Loss-of material |Periodic surveillance i-- - G, 305

(shell) boundary | ' and preventive :

_ . ‘ maintenance _
Heat exchanger |Pressure Carbon steel Treated water (int) |Loss of material | Water chemistry VILC2-1 13.3.148 D
(shell) boundary C : control - closed {A-63)
' i cooling water
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Table 3.3.2-1 6-IP2: SBO/ Appendix R Diesel Generator System . k
~ ' S : o Aging Effect |, . - NUREG- )
(_:omTpo;\ent ::"Jﬁz::zg Material Environment | - Requiring Agingrhga:::r?;ment "1801 Vol. 2 ,T?:;:-1 Notes
P - o S - | Management 9 - ‘ ‘tem
Heat exchanger |Heat transfer Air - indoor (ext) {Fouling Periodic surveillance " |-- - G
(1ubes) - Stainless steel ' . and preventive -
a v majntenance ‘
Heat exchanger. |Heat transfer o Lube oil (exty - |Fouling - Oil ana]ysis V.A-124 3219 1D, 316
(tubes) | Stainless steel ) _ . , ((EP-4750) o
. |Heatexchanger |Heat transfer |€ . Treated water (int) |Fouling Water chemistry VILC2-23 33.4-52 D -
. {(tubes}, 1Stainless steel : control-close_d (AP-8063)
. - o cooling -water . _
Heat exchanger {Heat uansfer Stainless steel - |Treated water (int) Fouling Periodic surveillance |- - G, 305
(tubes) : ) ) - and preventive
) _ _ : » maintenance _ »
Heat exchanger |Heat transfer | Stainless steel " | Treated -water Fouling Water chemistry - VILC2-3 3.3.1-52 D
(tubes) ° - > 140°F (imgxt) S jcontrol - closed (AP-63) R
_ i cooling water
Heat exchanger . {Préssure Stainless steel Air - indoor (ext) {None None (VILI-IS (AP- -133.4-94 |C
{tubes) boundary ' _ ‘ 17 ‘
Heat exchanger |Pressure St_za_inieés steel Lube oil (ext) Cracking Oil analysis = == H
(tubes) boundary - ’ ’ : : : : ) Co :
Heat exchanger |Pressure -+ |Lube oil (ext).  {Loss of material |Oil analysis CIVILH2-4017  {3.3.1-2633 {D, 316
(tubes) ©iboundary ' Stainless steel . : ' (AP-4739)
Heat exchanger |Pressure Treated water (int) |Loss of material {Water chémistry VILE}-2C2-10 [3.3.1-5450 (D
H(wbes) boundary  |Stainless steel ' : “|control - closed (AR-34A-52) :
» ' ‘ A cooling water . ' _
" iHeat exchanger (Pressure °  |Stainless steel - Treated water ('mt) Loss of material |Periodic surveillance - }-- . G,A305 '
" {(tubes) boundary : : ’ "~ land preventive ‘
' maintenance
It
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: _ o . - -~
Table 3.3.2-16-1P2: SBO/ Appendix R Diesel Generator System. ' o
’ . o ' -~ | Aging Effect . ' .| NUREG-
Con;ponent : g::z:g::: Material Environment . Requiring - Agm%xa:l::;men_t 1801 Vol. 2 Tlatt;:: 1. Notes-
ype ' : : C ~“Management 9 - ltem - ,
Heat exchanger |{Pressure  |Stainless steel | Treated water  ~ {Cracking " | Water chémistry VILE3-2 3.3.146 D -
(tubes) . boundary > 140°F (ingxt) ' control — closed (A-68)
o : _ cooling water - , .
Heat exchanger |Pressure Stainless steel Treated water Loss of material | Water chemistry VILE3-1 - 33.1-49 D
- 1(tubes) boundary : ' > 140°F (ingxt) control — closed (A-67) o
. . | cooling water
Heat exchan'gerv Pressure | Stainless steel {Treated water Loss of material |Heat ékchanger. -- -~ H
(tubes) boundary > 140°F (ingxt) |- wear. monitoring
Heat exchanger |Pressure  |Stainless steel | Treated water Cracking Periodic surveillance |- - G. 305
(tubes) - boundary ' >-140°F (int) ' ’ and preventive S
) . . " jmaintepance .
Heater housing  |Pressure Carbon steel Air — indoor (ext) = |{Loss of material Extémal surfaces VILI-8 33158 (A
boundary ' . monitoring (A7) ' _
Heater housing iPressure - Carbon steel Treated water (int) - |Loss of material |Water chemistry VIL.H2-23 3.3.1-47 B -
o . |boundary’ control — closed (A-25) :
. _ i , cooling water
Piping Pressure Carbon steel Air - indoor (ext) |Loss of material |External surfaces VILL-8 3.3.1-58 A
boundary ' ' monitoring (A-TT7) R
Piping  {Pressure Carbon steel . Air - outdoor (ext) |Loss of material |External surf_ac’eé CIVILI-9 3.3.1-58 A
boundary ’ _ S monitoring {A-78) .
\ N . . 1 L \23 _
Piping Pressure Carbon steel Exhaust gas (int)  |Cracking - TLAA — metal fatigue |-- - H
boundary . _ - {fatigue :
Piping Pressure Carbon steel Exhaust gas (int)  |Loss of material |Periodic surveillance {VILH2:2 33.1-18 E
.- boundary ' ' and preventive (A-27) S
“ maintenance ' {
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N

Table 3.3.2-16-1P2: SBO/ Appendix R Diesel Generator System

B . . | Aging Effect . NUREG- | =,
Corprpo;\gnt : g}ﬁggﬁﬁ Material Environment Requiring Agin'gaga::gzmen_t 1801 Vol. 2 T;Z’;‘ Notes
ype . R : . : Management 9 item )
Piping Pressure Carbon steel " | Treated water (int) jLoss of material | Water chemistry VILH2-23 {33147 B
boundary . ' control — closed (A-25)_
, cooling water :
Piping Pressure Plastic Air —indoor (ext) "{None None' - - F
boundary B S .
Piping Pressure Plastic Air—indoor (int) {None None - - E
boundary , , ' o
Pump casing . |Pressure Carbon steel Air - indoor (ext) |Loss of material |External surfaces. VILI-8 3.3.1-58 A
o boundary : monitoring (A-TT) ]
Pump casing Pressure Carbon steel {Lube oil (int) Loss of material |Oil analysis VILH2-20 3.3.1-14 B, 316
' boundary - ' ‘ : . : (AP-30). '
Pump casing Pressure Carbon steel Treated water (int) 1Loss of material |Water chemistry {VILH2-23 3.3.1-47 B
boundary - ’ control ~ closed “1(A-25)
. cooling water
Sight glass Pressure Copper alloy Air — indoor (éxt). |None None V.F.3 32153 {C
: . boundary > 15% Zn C . : : (EP-10) o
Sight glass Pressure | Copper alloy Lube oil (int) Loss of material |Oil analysis AVILH2-10 |3.31-26 . |B.316
: boundary - [>15%Zn , : - (AP-47) :
Sight glass Pressure Copper alloy Treated water (int) |Loss of material Selective leaching VILH2-12 33.1-84 A, 307
boundary - [>15%Zn - : R , ' (AP-43) :
Sight glass Pressure Copper ulloy' | Treated water (int) |Loss of material |Water chemistry VILH2-8 3.3.1-51 B .
o Jiboundary . > 15% Zn T . : control - closed (AP-12)
» _ : cooling water . , -
"1Sight glass Pressure Glass Air - indoor (ext) None .IJNone VIL.J-8 3.3.1-93 A
boundary - (AP-14)
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Table 3.3.2-16-IP2: SBO/ Appendix R Diesel Generator System - '

Aging Effect

. o . : . - . - NUREG-
Cor:nrpqnent :_.?:::;‘; Material Environment | Requiring Agmg:\gar::’?;mem 1801 Vol. 2 T?:;?? Notes
ype ' Management | 9 item .
Sight glass - Pressure - |Glass Lube oil (int) None “{None VIiLI-10 33193 1A
boundary , : ({AP-15) - o]
Sight glass Pressure | Glass . |Treated water (int) |None None VILI-11 3.3.1-93  |A,303 -
: boundary . B : {AP-50)
Silencer Pressure. Carbon steel Alr — indoor (ext) |Loss of material |External surfaces VILI-8 3.3.1-58 A
boundary o _ monitoring (A-7T)
Silencer - | Pressure Carbon steet {Exhaust gas (int)  |Cracking - TLAA - metal fatigue |-- ' - H
boundary . - | fatigue e
Silencer " {Pressure Carbon steel Exhaust gzis (int) * |Loss of material |Periodic surveillance ~ | VILH2-2 3.3.1-18 E
B boundary : and preventive (A-2T) "
o maintenance
Tank Pressure {Carbon steel ' Air — indoor (ext) {Loss of material Ex_tefnal surfaces VILI-8 33.1-58. (A
. - boundary : : _ ) o monitoring A-TT) :
Tank Pressure . |Carbon steel Lube oil (int) Loss of material |{Qil analysis VILH2-20 3.3.1-14 B, 316
boundary : ' ) (AP-30) ' 0
Tank Pressure Carbon steel Treated water (int) |Loss of material |Water chemistry VILH2-23 33.1-47 B
boundary ' controi ~ closed (A-25)
cooling water
Thermowell Pressure - |Carbog sieel ' Air - indoor (ext) |Loss of material {External surfaces VILI-8 3.3.1-58 A
: boundary - : ' - _ " lmonitoring (A-TT)
Thermowell Pressure Carbon steel Treated water (int) |Loss of material |Water chemistry VILH2-23 33147 B
" {boundary. : : control - closed (A-25)
: . cooling water o
Tubing Pressure |Stainless steel Air — indoor (ext) ' |{None None 1VILI-15 3.3.1-94 A
boundary ' _ (AP-17) : : :
Tubing Pressure Stainless steel Lube il (int) Loss of material | Qil aﬁa!ygis VILH2-17 3.3.1-33  |B.316
boundary , AP-59 . ,




NL-08-074
Attachment 1

 Docket Nbs 50-247 & 50-286

“Page 13 of 16

Table 3.3.2-16-IP2: SBO/ Appendix R Diesel Generator System }
L : B | AgingEffect |, . ' NUREG- |-
Component | Intended Material Environment | Requiring | A9ing Management) ygqqyqy 5 | TaBle1 | yores
ype | Fune B : o ’ Management 9 | ttem ,
Turbocharger  {Pressuwre ~ [Carbon steel Air —indoor (ext) . {Loss of material |External surfaces VILI-8 . 33.1-58 1A
housing ‘boundary . - - , - monitoring - (A-T7) - .
Tubockarger  |Presswrs | |Carbonsieel N indoortinty  |Lossobmatorial | Externaloarfaces  |\LALY 32132 |B
Turbocharger | Pressure Carbon steel Exhaust gas (int) ~ |Loss of material |Periodic surveillance | VILH2-2 3.3.1-18 E
housing boundary ' : and preventive 1{A-27)
T - o , maintenance © - ' : 4
Turbocharger Pressure i Carbon steel " |Lube oil (int) - |Loss of material |Oil analysis E VILH2-20 3.1-14 B.316 i
housing boundary : ' . o (AP-30)° U
. |Furbocharger | Hestiransfer |GCarbon-steel Freated-water(int) |Houling Waterchemistey | VIEH223 33147 B
Turbocharger - |Pressure Carbon steel Air — indoor (int)  {Loss of material External surfaces V.A-19 3.2.1-32 E
housing boundary _ ‘ o - monitoring (E-29) '
" {Valve body Pressure Carbon steel Air ~ indoor (ext) {Loss of material. [External surfaces VILI-8 3.3.1-58 A
4o _ - |boundary monitoring (A=TT) :
Valve body Pressure  |Garbonswel Gondensation(ing |Lessof-muterial |Periodic-surveillance |VILH2 2} 3344 B
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able 3.3.2-16-1P2: SBO/ Appendix R Diesel Generator Systém

. : ‘ | Aging Effect . . " NUREG- =
Component | -Intended Material Environment Requiring Aging Manag_e_mgnt 1801 Val. 2 .-T able_ 1 Notes
Type Function » , R ' Programs - . tem _
o : _ _ . Management , item .
Valve body Pressure | Carbon steel | Treated water (int) {Loss of material |Water chemistry VILH2-23 33.147 B
boundary ' . contrel — closed (A-25) :
‘ . , .\cooling water _
Valve body - Pressure Copper alloy Air — indoor (ext} |None None V.F-3 3.2.1.53 (o
: tboundary ' o : : (EP-10) '
Valve body Pressure ~ |Copper alloy Lube oil (int) Loss of material |Qil analysis VILH2-10 33:.1-26° IB.316
boundary o o ) (AP-47) ;
Valve body Pressure . Copper alloy Treated water (int) |Loss of material | Water chemistry. VILH2-8 3.3.1-51 B
T boundary ' : ' : control — closed {AP-12) '
. : ' cooling water .
Valve body Pressure Copper alloy Air - indoor (ext) |None None V.F-3 3.2.1-53  iC
_ boundaty > 15%Zn o : EP-10
Vaive body Pressure - Copper alloy . |Lube oil {int) Loss of material. |Oil analysis VILH2-10 3.3.1-26 (B, 316
. boundary >15%7Za : _ ' i AP-47
© |Valve body - Pressure Stainless steel Air - indoor géxt) None. - None VILI-15 3.3.1-94 A
’ boundary B - : _ (AP-17) _
Vaive body ~ Pressure Stainless steel Lube oil (int) Loss of material 1Oil analysis VILH2-17 3.3.1-33  |B.316
boundary co ' (AP-59) - o
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- A21 .16, last item of the first bullet is changed to read as follows.
. ~ SBO/Appendix R diesel jasket-cooling water heat exchangers

- ,A.2.1'.é8, seventeenth and eighteenth bullets are changed toread as follows.

» - SBO/Appendix R diesel tUrbOcharg’erg and aftercoolers _ v
» SBO/Appendix R digseliasketcooling water heat exchangers

B.1.9, DIESEL FUEL MONITORING, Enhancement 5 is changed to read as follows.

- Attributes Affected o - 'Enhancements

5. Monitoring and Trending -~ | IP2: Revise appropriate proceduresto |
_ change the GT1 gas turbine fuel oil storage
tanks, SBO/Appendix R diesel generator
day tank, and diesel fire pump fuel oil
storage tank analysis for water and
particulates to a quarterly frequency.
_1P3: Revise appropriate procedures to
| change the Appendix R diesel generator
fuel oil day tank and diesel fire pump fuel’
oil storage tank analysis for water and
particulates to a quarterly frequency

B.1. 17, HEAT EXCHANGER MONITORING Scope of Program Enhancement Iast bullet, is
changed to read as foﬁowmgs _

-.‘ SBO/Appendlx R diesel ’aeket—coollng water heat exchangers (IP2 only)

© B.1.17, HEAT EXCHANGER MONITORING, Enhancement 1. Scope of Program last
bullet, is changed to read as follows. .

. SBO/Appendix R diesel faeket—cool_ing water_heat_eXChangerg (IP2 only)
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B.1:29, PERIODIC SURVEILANGE AND PREVENTIVE MAINTENANCE, Program
Desctiption, IP2 SBO/Appendix R Diesel Generator,: is changed to read as follows.

P2 SBO/Appendix R - Use visual or other NDE techniques to inspect internal
Diesel Generator surfaces of a representative sample of diesel exhaust gas
o ~piping, piping elements, and components to manage
cracking and loss of material on internal surfaces.

Use visual or other NDE- techniques to inspect the internal
surface condition of the engine turbocharger and aftercooler
- housing including external surfaces of tubes and fins to
manage loss of material and fouling.

- Use visual or other NDE techniques to inspect the internal
surfaces of the diesel jasket-cogling water heat exchangers
carbon steel bonnets and stainless steel tubes exposed to
treated water (city water).




- ’ENCLOSURE 1 TO NL-08-074

Drawing LRA-400881-0

ENTERGY NUCLEAR OPERATIONS INC.
_ INDIAN POINT NUCLEAR GENERATING UNIT NOS. 2 & 3
DOCKET NOS. 50-247 & 50 286
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" ENCLOSURE 2 TO NL-08-074

Drawing LRA-400882-0

. ENTERGY NUCLEAR OPERATIONS, INC.
INDIAN POINT NUCLEAR GENERATING UNIT.NOS. 2 &3
DOCKET NOS. 50-247 & 50-286 | |
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ENCLOSURE 3 TO N'L-08'-074'

P2 and IP3 UFSAR License Basus Document Chanqes
(supplementaI information) .

. 1P2 UFSAR 11 pages
IP3 UFSAR - “11 pages

Changes are shown as Strikéthroughs for detetions and bold underlines for additions

ENTERGY NUCLEAR OPERATIONS, INC.
INDIAN POINT NUCLEAR GENERATING UNIT NOS. 2 &3
DOCKET NOS. 50-247 & 50-286
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Electric power from the transmission network to the onsite electric distribution system .

. shall be supplied by two physically independent circuits (not necessarily on separate

rights of way) designed- and located so as to minimize to the extent practical the -
likelihood of their simuitaneous failure under operating and postulated accident and

-environmental conditions.. A switchyard common to both circuits is acceptable. ‘Each

of these circuits shall be designed to be availdble in sufficient time foliowing a loss of

" all onsite alternating current power supplies and the other offsite efectric power

" circuit, to assure that specified acceptable fuel design limits and design conditions of

the reactor coolant pressure boundary are not exceeded. One of these circuits shall

_. be designed to be available within a few seconds following a loss-of-coolant accident

to assure that the core cooling, containment tntegmy and other vital safety funcuons
are maintained. '

Pro'visions shall be included to minimize the probability of lbsing electric powef 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 transmussxon
network, or the Ioss of power from the onstte electric power supplies.

lndependent alternate power systems are provided with adequate capaclty and testability to
supply the required engineered safety features and protection systems.

The plant is supplied with normaJ. standby, and emergency power sources as follows:

1.

The normal source of auxiliary power for 6.9-kV buses 1, 2,3, and 4 during plant
operation is the unit auxiliary transformer, which is- connected to the main
generator via the iso-phase bus.

The normal source of auxiliary power for 6.9-kV buses § and 6 -and standby
power required during plant startup, shutdown, and after reactor trip is the station
auxiliary transformer, which is supplied from the Con Edison 138-kV. system by
either of two separate overhead lines from the Buchanan substation .
approximately 0.5 mile from the plant. -Alternate feeds from the Buchanan 13.8-
kv system are also ava:lable for nmmeduate manual connectuon to the auxmary'

Three diesel-generator sets supply emergency power to the’enginee'red safety
- features buses in the event of a loss of AC auxiliary power. There are no
automanc bus txes assocrated with these buses. }

" Power for vital instrumentation and. controls and for emergency fighting is -
supplied” from the four 125-V DC systems. The station batteries supply

30f 30
Revision 20
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Failure of a single mverter or its static transfer to switch will not cause the loss of a basac
protective system or prevent the actuatlon of the minimum safeguards devices. o

Several sources of offsite power are avallab(e to indian Point Unit 2. These consist of two 138~
kV overhead supplies from the Buchanan 138-kV substation, and three separate underground
feeders from the Buchanan 13.8-kV substatnow%%%#gas&a@nes&en&e@wmeh—és :
located-on-site). The 13.8-kV line is rated 19.8 MVA at 13-kV. . The 13.8/6.9-kV transformer is
rated 20 MVA. The maximum engmeered safety feature and safe shutdown loads are 9.2 MVA.
No safety or emergency power is requared from these sources for the retired Indian Point Unrt 1.

The Buchanan 138-kV substatlon supply to Indian Point Unit 2 has two connections to the
Millwood 138V substation, a connection to the Peekskili Refuse Buming Generating Station
and a connection via auto-transformer to the Buchanan North 345-kV substation. The Indian
Point Unit 2 345-kV connection to the system goes to the Buchanan North 345-kV substation,
-which has connections to Ramapo and Eastview 345-kV substations. System stability studies.
show that the system is stable for the loss of any generating unit including Indian Point Unit 2,

Each 138-kV overhead tie line can provide offsite power to Indian Point 2 via the Station
" auxiliary transformer. The loss of this transformer would interrupt the 138-kV supp!y to the
station. For this reason, an alternate 13.8/6.9-kV supply is prowded

An n additional sources of offsnte power from the 13. 8—kV d|stnbutxon system at Buchanan and-an

i is available to 6.9-
kV buses 5 and 6 through supply breakers GTv25 and GT 26. The transfer from the normal to
the reserve supply (or vice versa) must be accomplished manually.

Each of these circuits is designed to be avaitable in sufficient time following a loss of all onsite
AC power supplies and other offsite electric power circuits, 10 ensure that specified acceptable
fuel design limits and design conditions of the reactor coolant pressure boundary are not
exceeded. The 138-kV system is designed to be available instantaneously following a loss-of-

" coolant accident to ensure that core cooling, containment integrity, and other vital safety

functions are maintained. This is accomplished by a "dead-fast” transfer scheme that uses
stored energy breakers to transfer the auxiliaries on the four 6.9-kV buses supplied by the -unit
auxifiary transformer to the station auxiliary transformer, which is supplied from the 138-kV
-system. .However, when buses 5 and 6 are supplied from the alternate 13.8-kV supply, the
"dead fast' transfer scheme is defeated by manual action to protect the 13.8-kV- 6.9-kV
. transformer

_ The diversity and redundancy inherent in the combination of ensitefoffsite -electrical'systems
- minimize the probability of losing electric power from any of the remaining sources as a result

" 6 of 30
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4, Letter from Con Edison to the Nuclear Regulatory Commnssoon Subject:
: - ‘Station Blackout Rule, dated April 14,1989.

5. Letter from Con Edison 1o the: Nuclear Regu!atory Commnssxon Subject:
Station Blackout Rule, dated March 27, 1990

6.  Letter from Con Edison to the Nnctear Regulatory Commission, Subject:
’ Station Blackout Rule, dated October 22, 1993. : o

7. Letter from Con Edison to the Nuclear Regulatory -Commission, Subject:
' Station Blackout Rule, dated November 30,1993, .

8. Letter from Francis J. Williams, U.S. Nuclear Regulatory Commission, to Stéphen
B. Bram, Con Edison, Subject: Safety Evaluation of the indian Point Nuclear
Generating Unit No.2, Response to the Station- Blackou& Rule (TAC No.
M68556), dated November 21, 1991.

9. Letter from Con Ed:son to the Nuclear Regulatory Commission, Subject: Station
: Blackout Rule, dated December 23, 1991,

82 ELECTRICAL SYSTEM DESIGN

8.21 Network Interconnections

Con Edison’s external transmission system provides two basic functions for the nuclear
_generating station: (1) it provides auxiliary power as required for startup- and normal shutdown
and (2) it transmits the output power of the station. .

Electrical energy generated at 22-kV is raised to 345-kV by the two main transformers. Power
. is delivered to the system via a 345-kV overhead tie line routed between the main transformers
and the 345-kV North Ring Bus at Buchanan Substation. The North Ring Bus is configured with
three circuit breakers rated 362-kV, 3000A, 40/63kA. Two .of these breakers have .
- synchronizing capability to connect the main generator to the system. The North Ring Bus.is
also connected to Ramapo and Eastview Substations via overhead \ransmnssuon circuits and to
the Buchanan 138-kV Substation via a 335/138-kV auto-transformer.

The electrical’ one-line diagram for: the Indian Point Station is presented in Plant Drawing
250907 [Formerly UFSAR Figure 8.2-1]. Standby power is supplied to the station from the
‘Buchanan 138-kV Substation, which has two connections to.the Mittwood 138-kV Substation,

one connection to the Peekskill Refuse Bumer and one connechon to the Buchanan 345 kV'
Substatlon via an auto-transformer. d

9 of 30 -
Revision 20



1P2 .
FSAR UPDATE -

A single- -line diagram showmg the connectlons of the mam generato

the power system grid
and standby power source is shown in BIg# ‘ata,wi,n& ;

Filte B2

8.2.1.1 Reﬁabiﬁty Assurance

Twohree external sources of standby power are available to Indian Point Unit 2. They are the
138 38KV tie from the Buchanan 345-kV substation, and the 138-kV Buchanan-Millwood ties--and
Loss of any twe-of these sources will not affect the other-third.

Substantial ﬂexnblhty and altemate paths exist within each source.

/

- The 138-kV supply from the Buchanan substation with its connections to the Con Edison 345-kV
system provides a dependable source of station auxiliary power. Upon loss of 345/138-kV auto-
- transformer supply at Buchanan, two 138-kV ties are designed to provide additional auxiliary
power from the Millwood 138-kV substation. A further guarantee of reliable auxiliary power,
mdependent of transmnss;on system connections is provxded by the %hfee—-gas-—mﬂbme
BO / Appendix R Diesel

for the Aggendl X R. fire ora Ioss of a l Ac gstation blackou;) The SBO / Appendix
R_diesel, associated_ swntchgear and breakers minimum operating requirements are
-specified in the TRM. The minimum gquantity of fuel for the SBO / Appendix R Diesel to
operate for 72 hours_shall be available at all times the SBO / Appendix R Diesel is
considered operable. Support systems for cooling include the City Water Storage Tank :
and the Service Water System (first the city water and then a switch to SW). If these
g uirements cannot be met, then the diesel_is considered Inoxrable and ghe TRM

- The fuel supply-for-gas-turbines consists of two onsite 30,000-gal fuel oil tanks. and a 200,000-
gal storage tank located at the Buchanan substation site. A minimum amount of 84,870-gal of
"“fuel is maintained available and dedicated for the_SBO / Appendix R Diesel requited-gas
. wbine. This minimum fuel inventory ensures that ere-gas—turbine the SBO / Appendix R
Diese! will be capable of supplying. the maximum electrical load for the Indian Point Unit 2
alternate safe shutdown power supply system (i.e., 1600kW) for at least 3 days. Commercial oil
supplies and trucking facilities exist to ensure deliveries of additional fuel within one day's .
notice.

-In the event of the loss of the Indian Point Unit 2 138-kV supply (the primary preferred offsite
supply), the Indian Point Unit 2 13.8/6.9-kV supply is manually connected to 6.9-kV buses 5 and
6. The capacity of this supply is limited and is not capable of supplying full plant load. However,
the 13.8-6.9-kV supply is capable of supplying the normal ioad on buses 5 and 6 and is also
‘capable of supplying all 480-V safeguards and safe shutdown loads. The "dead-fast" transfer of
6.9-kV buses 1, 2, 3, and 4 is prevented by manual action when buses 5 and 6 are supplied

from the 13. 8/6 9-kV supply:

8.2.2 Station Dns;nbunon System

 The auxiliary electrical system is designed to provide a simple arrangement of buses requiring a
minimum of switching to restore power to a bus'in the event that the normal supply is lost.
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" In 1989, the NRC approved changes to the design basis with respect to dynamic effects of
postulated primary loop ruptures, as discussed in Section 4.1.2.4.

In those areas where the compressed mstrument air system is near the essentraf 480 vV
switchgear, the following provisions have been incorporated to. shield this essential swctchgear
~ and cabling from potéential mtssﬂes or pipe whip: :

R The compressed instmment air lines in the vicinity of the switchgear are
supported at the piping bends. This will resist any step loading of PA (which
couid occur in the event of an instantanseous circumferential rupture) without
occurrence of a "plastic hinge.* The possibility of pipe whip is eliminated. o

2. A guard cover is supplied around the air compressor flywheel. This cover is
designed to absorb the transtational kmetlc energy assoaated with a compressor
~ flywheel missile.
3. A guard barrier is supp!ied adjacent to the compression chamber of the air
compressor. This barrier is designed to absorb the kinetic energy associated
with a compression chamber segment.

Thess prov»sxons ensure that no missiie or whipping pipe origmanng from postulated fatlures in
the compressed instrument air system will strike the essential swltchgear

. 823 Ermergency Power

8.2.3.1 Source Descrip(ion's

The-three sources of offsite emergency power are: (1) the Con Edison 345-kV system and (2) -
Con Edison’s 138-kV system and—{3)-tho-liconsse's-gas—tumbines. The emergency diesel-
generator sets provide three sources of onsite emergency power. Each set is an Alco Model
16-251-E engine coupled to a Westinghouse 900 rpm, 3-phase, 60-cycle, 480-V generator.. The
units have a capability of 1750 kW (continuous), 2300 kW for 1/2 hour in any 24 hour period,
and 2100 kW for 2 hours in any 24 hour period. There is a sequential limitation whereby it is
unacceptable to operate EDG’s for two hours at 2100 kw followed by operating at 2300 kw for
a half hour. Any cther combination of the above ralings is acceptable.
Any two units, backups to the normal standby AC power supply, are capable of sequentially
- starting and supplying the power requirement. of gast one complete set of safeguards
equipment. The units are installed in a seismic Class | structure located near the anary
Auxmary Building. .

Each emergency diesel is automatlcany started by two redundant air motors ‘each.unit havmg a
complete 53-ft° air storage tank and compressor system powered by a 480-V motor. The piping
and the electrical services are arranged so that manual transfer between . units is possible. The -
capability exists to cross-connect a single EDG air compressor to more than one (1) EDG air
receiver, via manual air tie valves. However, to ensure that the operability of two (2) of the three
(3) EDGs is maintained: for minimum safeguards in the event of a single failure, administrative
controls are in-place to require an operator to be stationed within the EDG Building, whenever
- any of the starting air tie valves are opened. ' Each air receiver has sufficient storage for four
‘normal starts. However, the diesel will consume only enough air for one automatic start during
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' manrrer, transfer pump 22 receives an automatic starting signal on low level iri.rhe day tank for

diesel 22 and is backed up by transfer pump 23. Transfer pump 23 starts on low level in the
day tank for diesel generator 23 andis backed up by transfer pump 21

Each diesel ot transfer pump stops automatically when 15.5-in. of oil remanns in the assocrated_ :

- underground tank which equates to a maximum of approximately 7000-gal of available fue! oil
-per tank. A minimum fuel storage of 19,000 gal (i.e., approximately 6340 gal per tank) is
aintamed in the three underground storage tanks. '

The 19,000 ga! of storage ensures that two diesels can operate for at least 73 hours atthe
maximum load profile permitted by the diesels’ ratings. If one.of the three storage tanks is not -
available, there is sufficient fusi oil to run two diesels at the maximum load proﬁle for at least 45
hours. Similarly, if three diesels are available, there is sufficient fuel oil in the three storage
tanks for at least 45 hours of operation at the maximum load profile. These values are based on
the use of No. 2 diesel fuel oil at the lowest density of 6.87 Ib/gal and engine fuel oil
consumption rates based ‘on operating at each load rating. For heavier oil, the time would be
increased proportionally to the ratio of 6.87 Ib/gal and the actual fuel densrty An upper hmrt of
7.39 lb/gal is common for No. 2 diessl oil. . :

Additional fuel oil suitable for. the diesel engines is stored on the site fergas—twbme&-t—and at
‘Buchanan substation.-for-gas-turbines-GT-2-and-GT-3- A minimum additional storage of 28,000 -
gal is maintained in the storage tanks dedrcated for diesel-generator use. This storage is
sufficient for operation of two diesels for at least 111 hours at the maximum load profile
permitted by the diesels' ratings. As previously mentioned {Section . 8.2.1), commercial oil
supplies and trucking facrlmes exist to ensure deliveries on one day's notice. . .

The basis for the minimum total required fusl oil quantity of 48 000 gallons is to provide for
- operation of two diesel generators for 7 days. The specified minimum quantity of fuel oil is
based on operation of two diesel generators for 7 days at the maximum load profile permitted by
_ the diesel generator rating. Each diesel is rated for operation for 0.5 hours of operation out of

_any 24 hours at 2300 kW plus 2.0 hours of operation out of any 24 hours at 2100 kW with the

i remaining 21.5 hours of operation of any twenty four hours at 1750 kW. ‘Operation of the diesel

generators at the maximum load profile ratings bounds the postulated :accident load profile. If
one EDG storage tank or transfer pump is unavailable, the remaining tanks or pumps with the.
additional 29,000 gallons of fuel oil can operate two diesels at the maximum load profile
"permitted by the diesel generator rating for at least 160 hours ‘ .

8.2.3.3 Emerqencv Dresel Generator Separatron

The emergency dresel generators are located in a sheet metal, steel-framed building
immediately South of the Primary Auxiliary Building. The diesel generators are arranged
parallel to each other on 13-ft centers, with approximately 10 ft of clear space between engine
components. The engine foundations are surrounded by a 1 foot-high concrete curb containing
" sufficient volume to hold all the jube-oil or fue} released from a single engme in the event of an
_madvertent spilt or line break

: Dreset generator separatron and fire protection features necessary to meet the criteria of 10
.48 are described in the document under separate cover-entitied, *JB
3. A control panel, which contains relays and metering equipment for all three dresel

generators is located on.the west end of the building. The panels are companmemallzed with
- controls for each engine separated from each other. The compartmentalized design minimizes
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Figure 8.2-10 Smgle Line Diagram - "480-V_ Motor Gontrol Centers 2BA and 211,
: Replaced with Plant Drawing 208241
Figure 8.2-11 Single Line Diagram - 480-V Motor Control Centers 26A and 268,
: Replaced with Plant Drawing 9321-3006 '
Figure 8.2-11a Single Line Diagram - 480-V Motor Control Center 26C, Replaced
' with Plant Drawing 248513

- Figure 8.2-12 -Single Line Diagram - 480-V Motor Contro} Centers 26AA and 2688
and 120-V AC Paneis No. 1 and 2, Replaced W|th Plant Drawing
208500

{ Figure 8.2-13 Single Line Diagram - 118-VAC Instrument Buses No 21 thru 24
' Replaced with Plant Drawing 208502
Figure 8.2-14 Single Line Diagram - 118-VAC Instrument Buses No. 21A thru
' 24A, Replaced with Plant Drawing 208503 :
Figure 8.2-15 Single Line Diagram - DC System Distribution Paneis No. 21, 21A,
' 218, 22 and 22A, Replaced with Plant Drawing 208501 .
Figure 8.2-16 Single Line Diagram - DC System Power Panels No 21 thru 24,
v Replaced with Plant Drawing 9321:3008 ’

Figure 8.2-17 Single Line Diagram of Unit- Safeguard’ Channelmg and Controt
Train Development, Replaced with Plant Drawing 208376 ]

Figure 8.2-18 Cable Tray Separations, Functions, and Routing, Replaced with

- Piant Drawmg 208761

8.3 ALTERNATE SHUTDOWN SYSTEM ’

The indian Pomt Unit 2 alternate safe shutdown system provides the necessary functions to

maintain the plant in a safe shutdown condition following a fire that damages the capability to

power and control essential equipment from normal and emergency Indian Point Unit 2 sources.

In the unlikely event of a major fire or other external event affecting redundant cabling or
equipment in certain areas, electrical power could be disrupted to safe shutdown components’
and. systems. However, following the unlikely loss of normal and preferred alternate power,
additional independent and separate power. supplies from the fndian Point Unit 1 ~440-v

e swnchgear are prowded for a number of safe shutdown components
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A detailed description of the alternate safe shutdown system mcludmg its funcnons

: components and ¢

ratton Js prowded}n the document under separate cover entitled, ik

| oper

 Figure No. Title

Figure 8. 3—1 Oereted

8.4  MINIMUM OPERATING CONDIT!ONS

The electrical system .is .designed such that no single contingency can inactivate encugh
safeguards equipment to jeopardize plant safety.  The. minimum operating conditions define
those conditions of electrical power availability necessary (1) to provide for safe reactor
operation and (2) to provide for the continuing avallabtltty of engineered safety features. The
facility Technical Specifications, Section 3.8, mclude minimum operatmg conditions covering the
following plant conditions: . .

1. Minimum electrical conditions for reactor criticality.
2. Minimum electrical conditions during power operation,

- 8.5  TESTS AND INSPECTIONS

Emergency Diesel generators are tested in accordance with technical specification
requirements.  The tests specified are- designed .to demonstrate that the emergency diesel
generators will provide power for the operation of equipment. They also ensure that the -
emergency generator system controls. and the- control systems for safeguards equipment will
function automatically in the event of a loss of alt normal 480-V AC station service power.

The testing frequency specmed is often enough to identify and correct deficiencies in systems
under test before they can result in a systemn failure. The fuel supply and starting circuits and
controls. are continuously monitored and any faults are alarm indicated. An abnommal condition
in these systems would be signaled without having to place the emergency diesel generators on
test. .

_ The Emergency Diesel Generators will be inspected in accordance with a licensee controlied
* maintenance program. The maintenance program will require inspection in accordance with the

manufacturer's recommendation for this class of standby service. Changes to the maintenance
program will be controlled under %

_Station battenes will deteriorate’ with tnme but preclputous failure is extremely unlikely. The
surveillance specified is that which has been demonstrated over. the years 1o provide an
indication of a cell becoming unserviceable fong before it fails. The periodic
il ensure that the ampere-hour capability of the batteries is maintained.

- The ‘refueling interval” load test for each battery, together with the visual inspection of the
plates, will assure the continued integrity of the batteries. The batteries are of the type that can
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_'be wsually inspected, and this method of assmmg the continued lntegmy of the baﬂery !s'
proven standard power plant practice

The ssg { Appendix R Diesel and support
ces in accordance wnh the TRM sta#ed—ané

. .
- sEte sha!l be tested and have surveman

3 O a

These tests and survemances are desxgned to assme that the SBO 1 Agggndnx R d;ese ax
Ieast—ene»ga&&;@me will: be avarlable to provnde power for operatton of equ&pmem if requxred
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leak to the. outsxde atmosphers.” Pump leakage is piped to the drain header for disposal. The
pump design prevents lubricating oil from contammatmg the charging flow, and the mtegral
discharge valves act as check valves. .

Each pump is designed to provide the normal charging flow and the reactor coolant pump seal
water supply during normal seal leakage. Each pump is designed to provide flow against a
- pressure equal to the sum.of the reactor coolant system nommal maximum pressure {(existing

when the pressurizer power-operated relief valve is operating) and the piping, valve and
" equipment pressure losses at the charging flows. During normal operation; 8 gpm seal injection
enters each reactor coolant pump in the thermal barrier region where the flow splits, with 3 gom
flowing upward through the controiled leakage seal package and returning to the chemicat and
volume control systern. The remalining 5 gpm passes through the thermal barrier heat
exchanger and into the reactor coolant system where it constitutes a portion of the reactor.
coolant system water makeup. In the event that normal seal cocling is lost, the component
cooling water system provides adequate seal cooling by supplymg fiow o the !hermal barrier
heat exchanger

Seal injection flow Is indicated locally and.in the central control room.

An alternate power supply is provided for one of the charging pumps from the 13.8-kV normal
offsite power through Unit 1 switchgear. If normal offsite power is not available, this pump can

‘be energuzed using anyet—theﬂwee«avaﬂabl&ga&wfbmes the SBO / Appendix R diesel.

Any one of the three charging pumps can be used to hydrotest the reactor coolant system.

A low-pressure tank (dampener) is installed in the suction line, and a hig‘h-pressure tank is
- installed in the discharge line on each charging pump in order to eliminate pulsation that could

potenhally cause cawtanon at the charging pump. suction or root weld cracks on the dlscharge
piping. . .

922410  Chemical Mixing Tank

’

* The primary use of the stainless steet chemical mixing tank is to prepare caustic solutions for
“pH control and hydrazine for oxygen scavenging. The capacity of the chemical mixing tank is
more than sufficient to prepare a solution of pH control Chqmical for the reactor coolant system.

922411 - Excess Letdown Heat Exchanger

The excess fetdown heat exchanger cools reactor coolant letdown flow if letdown through the
- normal letdown path is blocked. . The letdown stream flows through the tube side and
component.cooling water is circulated through the shell side. All-surfaces in contact with reactor
coolant are austenitic stainless steel and the shell is carbon steel. All tube joints are welded.
" The unit is designed.to withstand 2000 step changes in the tube fluid tempefature from 80°F to
. the cold-leg temperature. .

9.2.2.4.12 Seal-Water Heat Exchaﬁger

The seal-water heat exchanger removes heat from two sources; reactor coolant pump seal-
water returning to the volume control tank and reactor coolant discharge from the excess
letdown heat exchanger.- Reactor coolant flows through the tubes and component cooling water
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An altemate power‘supply is also 'provided for one of the bcornponent cooling water pumps from
. the 13.8-kV normal offsite power through Unit 1 switchgear. If normal offsite powser is not

available, this pump can be energized using any-of-the-thrée-available-gas-turbiresthe $BO /
Appendix R diesel. During the recirculation phase following a loss-of-coolant accident, one of

the three component cooling water pumps is required to deliver flow to the 'shell side of one of
‘ the residual heat exchangers. .

93312 . Residual Hea J Removal Loop

- Two pumps and two heat exchangers are utilized to remove residual and sensible heat during
“ptant cooldown. If one of the pumps and/or one of the heat exchangers is not operable, safe
operation is governed by Technical Speciﬁcations and safe shutdown of the plant is not
affected; however, the time for cooldown is extended. The function of this equipment fonowmg
a loss-of-coolant accident is discussed in Section 6.2. ,

Altemate power can be supplied to one residual heat removal pump from the 13.8- kV normal
outside power through Unit 1 switchgear.

* The time to cool down using the m safe shutdown components (1 RHR pump and heat
exchanger, 1 component cooling pump, and. 1 service water pump supplying flow to non-
essential header) has beén ‘determined’ Bl Conditions assumed were an initial core power of
102% of 3216 MW and service water temperature of 95°F. The analysis shows that the RCS
can be brought to the cold shutdown mode (temperature less than 200°F) within. 72 hours.

93313  SpentFuel Pit Cooling Loop

This manually controlled loop may be shut down safely for time periods, as shown in Section '
9.3.3.2.3, for maintenance or replacement of malfunctioning components.

9.3.3.2 Leakage Provi_s_ions'
8.3.3.2.1 Comgonent Cooling {.oop

Water leakage from piping, valves, and equnpment in the system ms»de the containment is not
considered to be generally detrimental unless the lsakage exceeds the makeup capability. With
respect to water leakage from piping, valves, and equipment. outside the containmerit, welded
construction is used where possible to minimize the possibility of leakage. The component
cooling water could become contaminated with radioactive water due to a leak in any heat
exchanger tube in the chemical and volume control, the sampling, or the auxiliary coolant
systems, or a leak in the thermal barrier cooling coil for the reactor coolant pumps.

Tube or coil leaks in components being cooled would be detected during normal plant .
* operations by the leak detection system described in Sections 4.2.7 and 6.7. Such leaks are
also detected at any time by a radiation monitor that samples the component cooling pump
discharge downstream of the component cooling heat exchangers

Leakage from the component cooling loop can be detected by a falling jevel in the component

_ cooling surge tank. The rate of water level fall and the area of the water surface in the tank
permit determination of the leakage rate. To assure accurate determinations, the operator would
check that temperatures are stable.
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» _ Shanng of Structures, Systems and Comgonents (Cntenon 5)

Criterion: - Structures, systems and components important to safety shall not be shared
“among nuclear power units unless it can be shown that such sharing will not
-significantly impair their ability to perform their safety functions, including, in the
-event of an accident in: one unit, an orderly shutdown and cooldown of the

remaining units.

The on!y structure important to safety that is shared by the nuclear units at the site is the
cooling” water discharge canal which carries the safety related Service Water System
- discharge to the river. Since this channel is of sufficient capacity to handle the discharge
flow from both operating units, sharing of this structure will in no way impair the ability of
satety related systems in either of the nuctear units to perform their safety functions.

There are no safety related systems shared by the nuclear unrts at the site. Hewever—~there

The city water supply system provrdes a backup source of water to the Condensate Water
~Storage Tank for the Auxiliary Feedwater System of Indian Point 3.

The Fire Protection Systems formerly shar'ed betw'een Indian Point 1, 2 and 3 have been
separated .to provide mdependent fire - protectton capabmty Details of the system
modrfrcatlon are addressed in Section 9.6. o '

The only components important to safety that are shared by the two operatmg nuclear units

~ (Indian Point 2 and 3) are the backup fuel oil storage tanks for the emergency diesel

generators. The fuel oil storage tanks dedicated to Indian Point 3 have a capacity
- sufficient to assure ‘continuous operation of two of the three Indian Point 3 diesels at
~ minimum safeguards load for a total of 48 hours. The additional fuel oil required for
continuous operation -for a minimum of seven days can be transported by truck from the
200,000 gallon fuel oil storage tank at the Buchanan Substation located |mmed|ately across
Broadway and/or from other local oil supphes (Sectron 8.2). :

9 -3 2 rotectron by Multiple Fission Product Barriers (Crrtena 10 to 19}
Fteactor Des:gn (Cntenon 10)

- Cnterron: The reactor core and associated coolant, control, and protection systems shall
be designed with appropriate margin to assure that specified acceptable fuel -
design limits are not exceeded during any condition of normal operation,
including the effects of anticipated operational occurrences.
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Electric power from the transmission network to the onSIte e!ectnc distribution
.system shall be supplied by two physically independent circuits (not
. necessarily on separate rights of way) designed and located so as to minimize
to the extent practical the likelihood of their simultaneous failure under
operating and postulated accident and environmental conditions. A switchyard
common to both circuits i§ acceptable. Each of these circuits shall be
designed to be available in sufficient time following a loss of all onsite
alternating current power supplies and the other offsite electric power circuit, to
assure that specified acceptable fuel design limit and design limit and -design
conditions of the reactor coolant pressure boundary are not exceeded. One of
_these circuits shall be desrgned to be available within a few seconds following
a Loss-of-Coolant Accident to assure that the core cooling, contalnment
mtegnty, and other vital safety functions are maintained. g

~ Provisions shall be mc!uded to minimize the probability of losing electric power
from any of the remaining supplies as a resuit 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 onsnte electric power
supplies, -

lndependent alternate power systems are provided with adequate capacity and testabil!ty to
supply the required Engineered Safety Features and protection systems. The plant is
. supplied with normal, standby (offsite) and emergency (onsite) power sources as follows:

1. The normal source of auxmary power during plant operatlon is supphed from both the
plant’s generator and offsite power. _

2. Offsite power is supplied from Buchanan Substation (approximately % mile from the
plant) by 138kV and 345 kV feeders, and two underground 13.8 kV feeders. The
Buchanan Substation has two 345kV and two. 138 KV circuits to Millwood Substation and
a 345kV circuit to Ladentown Substation which interconnects with the PJM system.

Millwood Substation has ties to Pleasant Valley Substation which is the interconnection

point between Consohdated Edison Co and N«agara Mohawk and Connectzcut nght"

and Power system -26- -8-5 y

The 138kv feeders are connected to the 6.9 kV buses through the statton auxmary
transformer, the 13.8 kV feeders and-combustion-turbires are connected to thé 6.9 kV
buses through autotransformers. The 480 volt engineered safety features buses are

connected to the 6.9 kV buses through station auxiliary transformers. :

3. Three dxesel generators are each connected to their respecnve engmeered safety _
features buses to supply emergency shutdown power in the event of loss of all other AC .
auxiliary power. There are no automatic ties between the buses associated with each
diesel generator. Each diesel will be started automatically on a safety injection signal or
upon the occurrence of under voltage on its associated 480 volt bus. Any two diesels
have adequate capacity to supply the engineered safety features for the hypothetical
accident concurrent with loss of outside power. This capacity is adequate to provide a
safe and .orderly plant shutdown in the event of loss of outside electrical power, The
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consideration of the most severe of these natural phenomena that have been
officially recorded for the site and the surrounding area and (b) an appropriate
margin for withstanding forces greater than those recorded to reflect uncertainties
about the hrstorrcal data and therr suitability as a basis for design. (GDC 2 of 7/11/67)

- All electrical systems and components vital to- ptant safety, including the emergency diesel
generators, are designed .as Class | so that their integrity is not impaired by the maximum
potential earthquake, wind, storms, floods or disturbances on the external electrical system.
~ Power, control and- instrument cabling, motors and other electrical equipment required for
operation of the engineered safety features are suitably protected against the effects of either a
nuclear system accident or of severe external environment phenomena in order to assure a high
degree of confrdence in the operability of such components in the event that therr use is
requsred ,

Emergency Powe

: Cntenon An emergency power source shall be provided and designed . wrth adequate
independency, -redundancy, -capacity, and testability to permit the functioning of the

_engineered safety features and protection systems required to avoid undue risk to
the health and safety of the public. This power source shail provide this capacity
assuming a fatlure of a single component (GDC 39 and GDC 24 of 7/11/67)

,Independent alternate power systems are provided with adequate capacity and testability to
supply the required englneered safety features and protectlon systems. _

The plant is supplied with normal, ‘standby and emergency power Sources as fotlows"

1) The normal sources of auxmary power dunng ptant operatron are both the generator
and otfsnte power.

2) Offsite power is supphed from Buchanan Substation (approximately % mrle from the
plant) by 138kV and 345kV feeders, and two underground 13.8kV feeders. The
‘Buchanan Substation has two 345kV and two 138kV circuits to Millwood Substation
and a 345Kv circuit to.Ladentown Substation which interconnects. with the PJM

- system. Millwood Substation has ties to -Pleasant Valley Substation which is the
interconnection point between Consolidated Edison Company, Niagara Mchawk and
Connectlcut Lrght and Power systems ln—ad&tren-—there—ere—t—%JLMW—ane-t—JfS-Q

connected to the 6.9 KV buses through the statron auxrhary transformer, and 13.8 kV-
feeders——and——eembuettea—-turbmes—are connected to the 6.9kV buses - through
-autotransformers. 480 voit engmeered safety features are connected to the 6.9kV
‘buses through station auxiliary transformers ' : :

3) Three dresel generators are each connected to their respective engineered safety

- features buses to supply emergency shutdown power in the event of loss of all other
‘AC auxiliary power. -There are no automat:c ties between the buses associated wrth
- each diesel generator.

“Each diesel will be started automatically on a safety injection signal or -upon the
occurrence of under voltage on its associated 480 volt bus. Any two diesels have
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- -adequate capacity to supply the engineered safety features for the hypothetical .
- accident concurrent with loss of outside power. This capacity is adequate to provide
~a-sage and orderly plant shutdown in the event of loss of outside electrical power.
. The diesel generator units are capable of being started and sequence load begun
within 10 seconds after the initial signal.

The three diesel- generators are located adjacent to the control building and are
-connected to three (3) of the four (4) ‘separate 480 volt auxiliary system buses. The
fourth 480 volt bus is automatically connected to the third bus during diesel generator
operation, and the two buses are operated as a umt from a srngle diesel generator
for this mode of operatron only.

- 4) Emergency -power supply for. vital instruments, control, and emergency Irghtrng is
from the four 125 volt DC statron batteries. :

5) A 2500 KW dresel generator capable of provrdrng on-site power for safe shutdown
~ loads has been installed in compliance with 10 CFR 50 Appendix “R”; also support
. compliance with SBO requirements.

82  ELECTRICAL SYSTEM DESIGN
| 8.2.1 Network Interconnection

The offsite transmission system provrdes two basrc functrons for the station; namely, it provides
- auxiliary power as required for startup and normal shutdown and transmits the output of the
station. : ‘

Electrlcal energy generated at 22 kV is raised to 345 kV by the two main generator transformers -
. and delivered to the Buchanan 345 kV Switching Station via 345 kV, 3000 Amp, 25,000 MVA -
synchronizing circuit breakers. The Buchanan Substation has two 345 kV and two 138 kV
circuits. to Millwood Substation and a 345 kV circuit to Ladentown Substation which
interconnects with the PMJ system. Millwood Substation has ties to Pleasant Valley Substation
which is the interconnection point between Consolidated Edison Company and Niagara Mohawk
and Connecticut Light and Power- System The Buchanan 138 kV Substatron has connections
to Lovett Station.

Offsite (standby) power is supplied from Buchanan Substation (approxrmately 3% mile from the
plant) by 138 kv and 345 kV feeders and two underground 13. 8 kv teeders.: m-addmewthere

' Sne—The 13 8 kV feeders are connected to the 6. 9 kV buses through autotransformers The
480 volt engrneered safety feature buses are connected to the 6.9 kV buses through statlon_
auxiliary transformers. ‘

Single-Line Diagram

A single-line di’agram, showing the connections of‘the main generator to the power system grid -
and to standby power source is shown on Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1].
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- Reliability Insurance
i .

- There are four independent sources of emergency'power available to Indian Point 3. They are
- the 138 kV and 345 kV tres from Buchanan and: the two 13.8 kV feeders from Buchanan —r

The 138 kV supply from the Buchanan
. bus with its connections to the Consolidated Edison Company system and Orange & Rockland
- County provnde a dependable source of station auxiliary power.

 An analysrs of the 1971 system demonstrated that the interconnected power system remained

stable for the loss of the largest unit, Ravenswood No. 3 (1000 Mwe). Since the transmission
‘system is as strong after the installation of Indian Point 3, and since Indian Point 3 is not as:
- large capacity wise, this analysis can be applied to confirm the stability of the interconnected
- system for the sudden loss of the largest unit. In addition, a 2500 kw' self-contained diesel
_generator is availablé to provrde on-site power for safe shutdown loads having alternate feed
capability. :

'8.2.2 Station Distribution System

The Auxiliary Etectrical'System was designed to provide a srmple' arrangement of buses
requiring the minimum of swrtchrng to restore power to a bus in the event that the normai supply
. to that bus is lost. :

The relays that are used for bus clearing and sequencing of safeguards components on the four
480 volt buses have been physically located in the 480 volt switchgear and the circuitry has
been developed on an‘individual, independent bus scheme. That is, each bus has its own set of
bus clearing and load sequencing relays physically located within its own line-up, independent
of the other bus sections. Diesel generator No. 31 is connected to bus No. 2A and bus No. 2A

~is then connected to bus No. 3A in the event of a diesel requirement. Buses No. 2A and 3A

together form one of the three 480 volt safeguards power trains with buses No. 5A and 6A used
~ for the remaining two power trains. :

S n addrtron Indian Point 3 has a five- battery DC System. Each of the three 480 volt safeguards
power trains and associated circuitry receives its DC control power from its own individual
battery (Nos. 31, 32 and 33). Battery No. 36 feeds power panet No. 36. Battery No 34 feeds
- instrument bus No. 34. , ‘

Batteries 31, 32, 33, and 34 are safety battenes which suppty DC power to safe shutdown
systems Battery 36 is a non-safety battery whrch supplres DC power to non-essential loads.

Srnqle Line Diagrams

. The basic components of the station’s electrical system are shown on the electrical one line

~ diagrams, Plant Drawings 617F645, 617F643, 617F644, 9321-F-30063, -30083, 9321-H-36933,

- and 9321-F-39893 [Formerly Figures 8.2-2 through 8.2-6, 8.2-8 and 8.2-9], which include the
6900 volt the 480 volt, the 120 volt AC instrument, and the 125 volt DC bus systems.

Unit Auxiliary, Statron Auxrlrarv and Station Service Transformers

Unit Auxrlrarv Transformer :

Chapter 8, Page 4 of 30
Revision 02, 2007



P8

FSAR UPDATE _
The umt auxrlrary transformer is a three phase, two wmdmg, forced orl/arr type Dunng umt _
operation, it transforms 22 kV power from the main generator bus to 6.9 kV and, through
appropriate -switching, supplies four of the six 6900 volt auxiliary buses. These four buses:

‘supply virtually all of the unit 6900 volt auxiliaries and approximately 50% of the 480 volt
auxiliaries,

. Station AUx_iI:iarv Transformer

The station auxiliary transformer is a three phase, two winding forced oil/air type. It transforms
138 kV power from the offsite network to 6.9 kV and, through appropriate switching, supplies the

- remaining two of the six 6900 volt auxiliary buses. During unit operation it supplies the 6300

. and 480 volt auxiliary loads that are not supplied by the Unit Auxiliary Transformer.

When the. Unit Auxiliary Transtormer is not available, such as during unit trip, unit downtime, or .
startup, the four buses normally supplied by this transformer are reconnected to the two
~-remaining buses, and the Station Auxmary Transformer supplies all auxiliary loads.

Station Service Transformers

The seven station service transformers are three phase, two winding, air insulated, dry type.
Insulation material is fire resistant and non-explosive. Solid insulation in the transformers -
consists of inorganic materials such as porcelain, mica, glass or asbestos, in combination with a-
sufficient quantity of high temperature binder to impart the necessary mechanical strength to the
insulation structure. This insulation is defined by ASA standards as Group.lli'material. The
Station Service Transformers transform 6.9 kV power form the 6900 volt buses to 480 volts to
supply low voltage auxiliary loads. _

~The above transformers were designed and- constructed in accordance with the applicable
standards of ASA, |EE and NEMA. During normal operation ‘and auto engineered safeguards
loading, these transformers will not be loaded beyond their rating. However, during peak
accident loading scenarios, these transformers are ‘allowed to.be loaded up to 3600 amps, for
up to 4 hours.  This short time overload capability is necessary 10 support the 480V buseés 2A,
3A, 5A, and 6A loading requirements during the manual.recovery phase of a design basis
accident. Manufacturer shop tests of the transformers were conducted in accordance with the
. latest revision of Amencan Standard Test Code C 57.12.90. This series of tests consisted of -
the following: - o
1) Resistance measurements of all wmdmgs, '
2) Ratiotests, :
3) Polarity and phase relation tests,
-4) No-load losses, :
5) - Exciting current, »
6) Impedance and load loss,
7) Temperature test,
8) Applied potential tests, and
- 9) Induced potential tests

‘6900 Volt System

The 6900 volt system is divided into seven buses. These buses supply 6900 volt auxiliaries
directly and 480 volt auxiliaries via the station service transformers. Two buses, numbers 5'and
6, are connected to the 138 kV system via bus main breakers and the Station Auxiliary
Transformer. An alternate connection is available to the 13.8 kV 1P2_SBO / Appendix R

/
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‘ dleselgas—tuﬁbme and/or the 13. 8 kV off-site power network via a step- down auto. transformer
Buses No. 1, 2, 3, and 4 are connected to the generator leads via bus main breakers and the
Unit Auxiliary Transformer, Buses No. 1 and 2 can be tied to Bus No. 5 and Buses No. 3 and 4
can be tied to Bus No. 6 via bus tie breakers to provide auxiliary power during unit down time.
These bus tie connections are automatically initiated, in the event of unit trip, to assist continuity .
of service. BUS 3NBYO01 is connected to the 13.8 kV off—sete power. network v;a ‘a step-down
auto transformer. . , .

480 Volt System

" The 480 volt system consists of seven buses, each supplied from a 6900 volt bus via a statlon
service transformer. Four of these Buses, No. 2A, 3A, 5A and 6A, supplied from Buses No. 2,
3, 5, and 6 respectively, comprise the safety related 480 volt system. The required safeguards’
equipment circuits are dispersed among these buses. These buses are provided with diesel
generator back-up in the event of voltage failure, and are protected against a sustained
- undervoltage condition, which could cause ‘mis-operation of, or damage to, safeguards

equipment. 480V Buses 2A, 3A, 5A and 6A are each rated 3200 amps continuous. However,

during peak accident loading scenarios, these buses can be loaded up to 3600 amps for up to 4
" hours, based on a maximum ambient switchgear room temperature of 40°C. For Buses 2A and
~ 3A, this short time limit applies to the combined loading, when these buses are tied together and
powered from a single station service transformer. (Buses 2A and 3A are considered a single
safeguards bus. )

480 Buses 2A, 3A, 5A and 6A load breakers are rated to interrupt up to 50kA short circuit
current. Maximum short circuit current at the 480V load breakers during emergency diesel
generator testmg parallel 1o the system, was initially and conservatively calculated to be slightly
greater than 50kA. However, taking into account .cable and raceway construct:on and
establishment of “safe zone” areas during diesel testing (CAT | areas), the maximum fault
current was analyzed to be less than the 50kA ratlng whrch would allow the breaker to safely
interrupt a fault if it occurs. ‘ : :

The three remaining 480 volt buses, Buses No. 312, 313, and 3NGYO01 are supplied from 6900
-volt Buses No. 1, 3 and 3NBYO01 respectively, and supply auxiliary power to additional plant
facilities installed subsequent to the initial installation. A tie breaker between Buses 312 and
313 permit one bus to serve as a backup for the other. Interlocking prevents the cross.
. connecting of the two 6.9 kV sources to Buses 312 and 313 through the 480 volt system. ‘The
interlock can be defeated temporarily for performing a live. transfer of 480 volt buses 312 and
- 313 when both 6.9 kV supply buses are fed from the same 6.9 kV power source.

The 480 volt feeders for the Fire Protection System are from the 480 Volt Buses No 312 and
313 to the 480 volt Motor Control Center G and H, respectively. Buses No. 312 and 313 are
located in the Turbine Hall and Motor Control Centers G and H are located in the Fire Pump -
House. The motor.driven fire pump normal feed is Bus No. 312 and the emergency feed is 480 .
volt Bus No. 5A. These feeders run through the manual transfer switch which is used to-
manually transfer the feeders to the motor driven fire pump from the normal feed to-the
emergency feed and from the emergency feed to normal feed. The electrical feeds to the
- remaining equipment installed as part of the additional facilities program are supplied through
individual breakers._A provision also exists to cross-connect the Unit 2 SBO/App. R DG to
the Unit 3 alternative shutdown loads; and the Unit 3 Aggen ix R DG _to _the Unit 2
_alternative shutdown loads.
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ru"ns PVC heavy wali conduit encased in a concrete ‘envelope proVides maximum protection.
- When cable is run in a tray, peaked covers are used in areas where physical damage to cables

may result from falling objects or liquids. In addmon covers are provided on horizontal cable
-trays which are exposed to the sun.

Fnre protectson measures 1o prevent propagation -of flame are discussed in Section 9 6-2. Flre-
-detection is provided for areas where there are large groupings of cables in stacked cable trays. _
The plant has a protective signaling system that transmits fire alarm and supervisory signals to
the Control Room where audible and visual alarms are provided. The system includes signals®
for actuation of fire detectors, and automatic sprinkler, water spray, foam and CO2 systems.
Electrical supervrsory signals are received from tamper switches on fire water system control
valves.

Cables and wireways are marked by means of metal tags attached at each end. These tags are
embossed to conform with the identification given in the Conduit and Cable Schedule. At each
multiple conductor cable termination, a plastic covering is attached which as been premarked to
indicate the terminal designation of each conductor. In addition, cable trays are marked at -
frequent intervals to indicate the channel number and voltage level of the tray ‘Color coding.is
discussed in Section 7.2.

In areas where missile protectlon could not be prowded (such as near the Reactor Coolant
- System) redundant instrument impulse lines and cables were run by separate routes. These
lines were kept as far apart as physically possible, or were protected by heavy (1/4") metal
' plates interposed where inherent mnssﬂe protectton could not be provnded by spacing.

_ 8.2.3 Emergency Power

Sources Description -

Standby power required during plant startup, shutdown and after turbine trip is supplied from
one 345kV feeder and one 138 kV feeder from the Buchanan Substation (approximately 3/4
‘mile from the plant) which as connections to the Millwood Substation and the Lovett Station of
the Orange and Rockland, system. These connectnons are made through the station auxmary
transformer. :

In addmon there are two underground 13.8kV feeders from the Buchanan Substatlon Ihe;e-;s

Pemt—-sne-»The 13 8 kV feeders are connected to the 6 9 kV buses via autotransformers lf _
these sources should fail, the on-site sources of emergency power are three emergency diesel

“generator sets, each consisting of an Alco model 16-251-E engine coupled to a Westinghouse

2188 KVA, 0.8 power factor, 900 rpm, 3 phase, 60 cycle, 480 volt generator. Each unit has a -
2000 hour and a 2 hour rating of 1950-kW and a 1750 kW continuous rating. There is also a

vendor stated maximum % hour ratmg of 2000 kW. This is not an operational limit but an area

of additional margin for handling power surges and spikes which may occur during testing. In

addition, an. alternate on-site source of power for safe shutdown loads is available from the

Appendix “R" Diesel Generator which consists of an ALCO model 251 engine coupled to a

KATO model. 8P103600 3125 KVA, 0.8 power factor, 900 rpm, 3 phase 60 cycle, 6900 volt

Generator
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rmmedrately across Broadway These tanks contain fuel oil for operatron of eembesaeMurbmee o
-thaz—rscemea%rble—ter—usewmnhe»drese&sthe Unit 2 SBO / Appendix R diesel. Each tank has

a level indicator and a capacity check is made weekly. The maximum consumption of the
-1P2 SBO / Agpendlx R diesel generator over a three day operatmg_period is 12 500 ,

. i A truck wrth hose connectrons compatrble with the underground
-storage tanks will be prowded If the diesels require the reserves in these tanks, the contents of -
these tanks would be transported by truck to the underground diesel storage tanks. Additional
supplies of diesel oil are available locally. Under normal conditions, 25,000 gallons can be
delivered on a one or two-day notice. Additional supplies are also maintained in the region
(about 40 miles from the plant) and are available for use during emergencies, subject to’
extreme cold weather condrtsons (mcreased domestrc heating usage) and available
transportatron . . L
'All components of the emergency diesel fuel oil supply system are seismic Class | and as such
-were designed in accordance with the criteria of Section 16.1. In addition, all components of the
diesel fuel oil supply system are tornado protected and as such are able to withstand the design
tornado and the tornado driven missiles delineated in Section 16.2. These components are also
protected against the turbine missiles described in Appendix 14A of Chapter.-14. The power
supply and control system for the diesel fuel oit transfer system were designed m -accordance. -
" with IEEE 279, meetrng fully the single failure criteria specified therern -

Fuel on for the emergency diesel generators is stored in three buried storage tanks. Each tank
is equipped with a single vertical fuel oit transter pump that discharges oil into either of two
headers according to the manual valving arrangement selected. Both of these headers connect‘
' to a175- -gallon’ day tank mounted on each of the three diesel engines.

Decrease in Ievel in any qne of the three day tanks to the 65 percent level automatrcauy starts
its associated fuel oil transfer pump (local manual controls are also available). The fuel oil
transfer pumps are powered from motor control centers 36C, 36D, and 36E. . Since each pump
1is capable of supplying fuel oil to all three diesels, this arrangement assures the avarlabrhty of
fuel oil to each diesel.

Each day tank is provided with AC normal level and low lev_el indicating lights. in addition, each
day tank has a DC low-low alarm on its respective diesel generator control panel which also
-annunciates a common Diesel Generator Trouble Alarm on the supervrsory panels in the
Control Room.

Dreset-Generator Separation

The emergency diesel generators. are located in a-tornado-proof reinforced concrete building
immediately adjacent to the Control Building. The diesel generators are arranged on 13-0"
centers, parallel to :each other with approximately 10-0" between engine components. The -
structure is provided with internal walls to separate the three diesel generators and their
associated cabling and control panels from each other for fire protection. Fire protection and
detection systems for the diesel generators are drscussed in Section 9.6.2. '

Each control panel contarns relays and metering equrpment for its diesel generator in the event
of an electrical fire the event is annunciated in the main control room. With the
- compartmentalized diesel generator separation design, and the fire protection systems
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Charging pumps and volume control tank with associate piping. Boric Acid transfer

‘pumps’and tanks and associated piping. Letdown station. Non-regenerative heat .

exchanger and associated equipment. Component Cooling and Service Water
Systems. Periodic operation of one reactor coolant pump for pressurizer
homogenization; the auxiliary spray/heaters could be used if necessary. Compressed
air for valve operation ~ manual could be adopted if necessary.

The vital items of this equipment are housed within the containment and the reinforced
concrete auxiliary building. The Service Water System is protected by means of
redundancy In order to guarantee the operatlon of the system the 480 volt system
must again be assured. : .

It is worthy of note that with the reactor held at-hot shutdown conditions, boration of the
plant is not required immediately after shutdown. The xenon transient does not decay -
to the equilibrium level until at least 9 hours after shutdown and  a further period-would
elapse before the reactivity shutdown margin provided by the full length control rods
have been cancelled. This delay would provide useful time for emergency measures
although the essential systems are considered to be adequately protected within the
auxiliary building and Containment Building. For loss of CCW duse to a missile strike in
the Fuel Storage Building, city water is available for hook-up (IPN-02-040). '

) Pressurizer Pre'ssure Level Control

Following a reactor trip, the primary coolant temperature will automatically reduce to -

. the no load temperature condition as dictated by the steam generator conditions. This

- d)

reduction in the primary water temperature reduces the primary water volume and if

~ continued pressure control is to be maintained primary water makeup is required. The

pressurizer pressure level is controlled in normal circumstances by the Chemical and:
Volume Control System. This requirement implies the charging pump duty referred to
for boration plus a guaranteed borated water supply. The facility for boration is safety
protected within the Primary Auxiliary Building; it is only necessary to supply water for

‘makeup. Water may readily be obtained from separate sources: that in the volume

control tank, boric acid tanks, monutor tanks, pnmary storage tank, and refuelmg water'
storage tank .

Similarly to the two previous service requrrements ‘the 480 volt system must be
assured with the additional electrical load of the pressurizer heaters. Vital instruments
and controls are provided both locally and in the Control Room.

v Ventrlatron

The most essential ventilation requirements apply to the containment since in order to
guarantee the satisfactory operation of the instrumentation and.control systems' the
containment air temperature must be. controlied to a tolerable level.- This system again
requires the satisfactory operation of the Service Water and Electrical Systems.

Electrical Systems

Protectron from tornado is provided for the 480 volt swrtchgear and supply redundancy
is provided by the diesel generators gas—turbme—gene&a&er— the two above- -ground
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_mcommg hnes and the one below ground incoming line. The 6.9kV ;s fed by-e&theﬂhe

by an underground 13.8 kV feeder from the Buchanan
substation. The Buchanan substation consists of four buses. .

' -Shutdown to Cold Condmon

Plant cooldown is not an ;mmed:ate requ:rement fo!lowxng major damage due to a tornado. For
a cooldown, the basic services required are: :

a) Residual Heat Removal

b) Reactivity Control

¢) - Pressurizer Pressure Level Contro!
d) Ventilation

e) Electrical Systems

. A cooldown would not be attempted until full equipment facilities had been guaranteed.

Tornado missile damage to a small bore pipe in the Containment Cooling Loop in the Fuel
- Storage Building (FSB) would require isolation and repair or isolation of piping. Prior.to
establishing Residual Heat Removal during plant cooldown the CCW System would have to be
refilled using operator action. The Primary Water Storage Tank is avallable to replace lost

water inventory. . : ‘

Criterion il

Following a Loss-of-Coolant Accident the residual heat is removed through internal recirculation
conditions with the facility for external recirculation if required. The duty implies the continued
operation of the Auxiliary Feedwater System together with the associated electrical and service
water supplies. The recirculation systems are protected by the tornado proof containment and
auxiliary buildings. The Electrical and Service Water Systems are. assured by redundancy as
prevnously discussed.

ReferenceS'
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{Non-Nuclear),” 1965.

16.3 o DEMONSTRAT!ON OF ADEQUACY OF SELECTED SEISM!C CLASS LITEMS
.16 3.1 Design of Seismic Class | Structureg

A multi degree-of-freedom modal analysns was performed on all Class | bunldmg structures for
Indian Point 3 The results lndxcate that all except the contalnment structure are rigid. ‘

16.3.2 Analysns of Sezsmnc Class | Egglgment Other Than Reactor Coolant
s Pressure Boundary* . : o
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