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NORTHEAST MUCLEAR ENERGY CL P ANy

May 17, 1984

Docket No. 50-423
Bl11180

Director of Nuclear Reactor Regulation

Attn.  Mr. B. J. Youngblood, Chief
Licensing Branch No. |

Division of Licensing

U.S. Muclear Regulatory Commission

Washington, D.C. 20555

References: (1) B. 3J. Youngblood to W. G. Counsil, Request for Additional
Information for Millstone Nuclear Power Station, Unit No. 3,
dated January 16, 1984,

(2) B. 2. Youngblood to W. G. Counsil, Request for Additional
Information for Millstone Nuclear Power Station, Unit No. 3,
dated May 31, 1983,

(3) W. G. Counsil to B. J. Youngblood, Submittal of Revised
Responses to PSB Mechanical Series Questions, dated April 6,
1984,

(#) W. G. Counsil to B. J. Youngblood, Summary/Submittal of
Revised Responses to PSB Mechanical Series Questions, dated
May 8, 1984,
Gentlemen:
Millstone Nuclear Power Station, Unit No. 3
Summary/Submittal of Revised Responses to PSB Mechanical Series Questions

————

Enclosure 3 of Reference (1) requested additional information on many of the
responses to questions asked in Reference (2). Reference (3) and (4) provided a
portion of the requested additional information. Attached is a status of all
requested information within Enclosure 3 of Reference (1) as discussed during
our April 25, 1984 meeting with the PSB Mechanical reviewer. Additionally, all
remaining revised responses, as indicated within the status listing, are attached
along with any corresponding FSAR back-up pages.

If you have any questions, please contact our licensing representative directly.
Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY, ET AL
By Northeast Nuclear Energy Company Their Agent

W. G. Counsil "‘0

mgw 03383%%3 Senior Vice President

A



STATE OF CONNECTICUT )

) ss. Berlin
COUNTY OF HARTFORD )

Then personally appeared before me W. G. Counsil, who being duly sworn, did
state that he is Senior Vice President of Northeast Nuclear Energy Company, an
Applicant herein, that he is authorized to execute and file the foregoing
..formation in the name and on behalf of the Ap,licants hersin and that the
statements contained in said information are true and correct to the best of his
knowledge and belief.

My Commission Expires March 31, 1988
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NRC Letter: May 31, 19E&3

Question Q430.60 (Section 2.5.2)

The information regarding the onsite communications system
|Section 2.5.2) do.s not adeguately cover the system capabilitiles
during transients anc accidents. Provide the following information:

(a) ldentify all working stations on the p'ant site where it may
be necessary Jor plant personnel tc .ommunicate with the
control room or the emergency shutdown panel during and/or
foliowing transients and/or accidents (including fires) uin
order to mitigate the conseguences of the event and
attain a safe cold plant snutdown.

Indicate the maximum sound levels that could exist at each
of the above identified wr ing stations for all transients
and accident conditionc.

indicate the type cf communication systems available at each
of the above iden:ified working stations.

Indicate the maxiwuum background noise level that could exist
at each working station and yet reliably expect effective
communication with the control room using:

The page party communications systems

Any other addi-ional communication system provided that
warking stetior

Describe the pertormance requirements and tests that the
abcove onsite workinj stations communications systems will be
required to pass in order to be assured that effective
communication with the control room or emergency shutdown
panel is possille under all conditions.

Discusss the protective measures taken to assure @
functicnally operable onsite communication system. The
discussion should include the considerations given to
camponent failures. less of power, and the severing of one
or more communication lines or trunks as a result of an
accicent or fire end the areas where the radics
commumnication svstems cannot be used due to interference
with control and instrumentation.

Response:

8. Table 2420.60-]1 presents the plant site work stations where it
mav He necessary for plant personnel to be stationed folliowing
sransients anc/or accidents (including fires) in crder to
mitigate the consequences of the event and to achieve cold
shutdown.

Revision | Q42C.60~1 May 1984
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Table Q430.560-2 p2resents other plant areas where 1t may be
necessary for plaat personnel to perform specific event-related
tasks.

The sound-powered telephone system s provided for fire fighting
communication as discussed in Section 7.7 of the Fire Protection
Evaluation Report.

Table 0430.60-3 presents the estimated maximum sounc level that
could exist a: the work stations which are identified 1in
Table Q430.80-1.

Table Q430 o0-4 presents the estimated maximum sound level that
could exist at task areas (specific event-related tasks) which
are ident:fiec in Table Q430.80-2.

Takble Q430.60-1 also identifies the communication systems
available at the work stations.

Table Q43C.60-2 also identifies the communication systems
available at the task areas (specific event-related tasks).

Table Q430.60-5 presents the estimated maximum background noise
level that could exist at the work stations identified in
Table Q430.60-1 and yet reliably expect effective communication.

Table 0430.50-6 presents the estimated maximum background ncise
level that could exist at the task areas (specific event-relatecd
tasks) adentified in Table Q430.80-2 and yet reliably expect
effective commuaication.

Precore hot functional tes:ing will verify the operation of the
sound-powered telephone system, voice paging  system, and
evacuation alarms at ambient noise levels throughout the plant.

Precperational testing of the sound-powered telephone system,
maintenance jack svstem, plant switching network, and voice
paging system will verify that effective communications can be
establisned from all work stations and task areas.

Where effsctive ~ommunication is not established during the above
testing, approp..ate corrective action will be taken. <lorrective
action may include but is not limited to, adiitien of acoustical
parriers (i.e., boczhs) or relocation of communicatisn egulipment
te achieve effective communication.

The plant switching network i1s powerec from a normal ac source.
standby power .s available from the plant switching network s
dedicated battery charger system.

The wvoice paging system and the maintenance jack svst
powered from a nonvital bus which ultimately 1is fed
Class IE mector control center via battery charger-S (re :
FSAR Figure £.3-7). The battery charger is seismically qualifiec
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and mounted, and 1s located in the Class 1lE control building,
elevation ¢ £t-6 in. (refer to FSAR Figure 8.3-1, Sheet 1 of 4).

The sound-powered telephone system 1s self-powered.

The main control room 1is also equipped with a radic centrol
conscle. The radic control console s powered £from the above
referenced nonvital bus. This conscle is hard wired to an onsite
repeater station (including antenna). This feature allows
communicasion between the control room and onsite hand-held
radios. Preoperational testing will identify those locations
onsite where hand-held radio communication will be prohibited due
0 radic frequency interference with control and instrumentation.

The aintegrated design of the communication system provides
adeguate communication, from onsite power  sources, for
firefighting and control and maintenance of safety-related
equipment. The integrated design is comprised of separate and
independent systems. Component failures in cne of these systenms
wisl have limited effect on that system and no effect on the
other systems. Loss of offsite power would have limited effec:
cn communication capabilities due to the interconnection with the
Class 1E motor control center. Severing of one communication
iine or trunk in a localized plant area will have limited effect
on that svstem and no effect on the other systems.

L]

A Zire or accident in the purple switchgear rcom or the purpie

o

able tunnel may .mpact the capability of wutilizing the voice
paging svstem the maintenance Jjack system. the sound-powered
selephone system, and porticns of the plant switching network.
For : fire or accident in either of <these twe areas, colid
shuzdown can be achleved bv operator action from the main control
reem  only. 1f communication 1s required, hand-heid portable
ragios will be utilized.

tryrrra N

&  £4r or accident in any cother localized plant aree, such that
more than cne line or trunk 1s severed in that localized plant
area, will not impact the capability of the integrated
sommunication system to provide effective communication between
glant personnel.

Revision 1 0430.50-3 May 19864
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TABLE 0430.60~1

WORK STATIONS/COMMUNICATION SYSTEMS

Sounc

lant Veice Powered
Switching Paging Maintenance Telephone
Work Station Network System Jack Svstem Svstiem

Ma=:n CSonztrol Roc Ves Yes Yes

aukiiiary Shutdown Yes
-

Panel‘?

Emergency Generator Yes

Conzrol Panel's’

Yes

.

<88

- -
- -

The
room.

ragio c¢ontrol console 1s alsc located in

«: <she
raom,

auxilliary shutdown panel 1is

the

located in the purple switchgear 1.

-

main contro. .31

(¥
(]

. % emergency Jenerator control panels are o
£5DECTive emergency generator rooms.
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TABLE 0430.50-2

TASK AREAS/COMMUNICATION SYSTEMS

Switchgear Room (O} ‘%’

Switchgear Room (P} ‘1

imergency Generator (0)

Emergency Generator (P)

Auxsliary Bui.ding
=) )
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¢ .
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TABLE Q430.60-2 (Cont)

Sound
Plant Voice Powered
Switching Paging Maintenance Teleghone
area Network System Jacik Svstem Svstem

. South Residual Now Yes No@) No (”

Heat Removal
Heat Exchanger
Cubicle (0)

. Refueling Water No (w Yes YTes :-3:({‘)

Pump Cubicle

. North Motor-Driven Yes Yes No (!) Yes
Auxiliary Feedwater
Pump Cubicle (0)

Ge)
. South Motor-Draven No Yes Ne G ?:cb‘s

Auxiliary Feedwater
Pump “ubicle (P)

ioning No(‘() ves No :io(ﬁ)

. Air Condit
Urit Cubicles (P)

-
. A.r Conditioning No(?() Yes 41 HC(!‘,

Unit Cubicles (0)

Main Steam Valve Ves Tes Tes e

8erliding

Service Water Pump

Cubicies

. East Service Water Yes Yes ies €s
cubicie (P

. West Service Water Tes Yes Tes No(?)
Cubicle (0O

et

i o' = Orange Train
P) = Purple Train

2. Containment alsc contains the fuel handling carrier phone system

Revision 1 2 of 2 Mav 1984
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Available in adjacent (P) Switchgear Roomn.

Available in adjacent (P) MCC and Rod Control Room.

Available in (O) Motor-Driven Auxiliary Feedwater Pump Cubicle located:
a)  at the same building elevation

b)  at the next higher building elevation

c)  at the next lower building elevation

Available in Auxiliary Building

a)  at the same building elevation

b)  at the next higher building elevation

c)  at the next lower building elevation

Available in adjacent (P) Service Water Cubicle.

Available in adjacent (P) Residual Heat Removal Heat Exchanger Cubicle.

Available in adjacent Turbine-Driven Auxiliary Feedwater Pump Cubicle.
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Work Station

Mainr Control Room

03/28/84
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TABLE Q430.60-3

242

WORK STATIONS/SOUND LEVELS

Auxiliary Shutdown Panel

Emergency Generator Control Panel

Kevision

b ]
-

1 of )

Estimated Maximum
Sound Level (dBA)

6S
75

10C

May 19%

e

O

14
15

.18

19
.-
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TABLE Q43C.60-4

TASK AREAS/SOUND LEVELS

Area

Swi.tzhgear Room (0) '}’
Switchgear Room (P)‘!!
Emergency Jenerator (0)
Emergency Generator (P)
Aux: liary Building

(4 £2=6 in.)

Auxiliary Building
24 £t~6 in.)

MCC and Rod Control Room
(24 £t-% in.) (0)

¥2C and Red Contreol Reom
28 £%+6 in.) (F)

AuNi.aary buslding
43 fte=é in.,)

el = gy
-hk--gll«’l-

Stgineeraf Safety Features

e Cwirnb

- e

sonsainmens Recircue
ration Pump Subicle (P)

. Horth Containment Recircu-
wtior Pume Subicle (0)

Serttae Wept Trchingwr

. Surbine=Dr.vern A
Feeldvater Fump

inidiary
sudicie

, Ssuth fesidus. Heat
Remetr, Meat Ixthanger
cbatall (5

Sevision |

1 of 3

Estimated Maximum Sound Level (dBA)

75
7%
100
100
6%2-94 (97 near air compressor
and pipe penetrations)
92-94 (97 near pumps)
65
6%

Note A

Note E

93 (9€ near pumps)

93 (96 near pumps)

May 1984

=
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TABLE 0430.80-4 (Cont)

Area £stimatecd Maximum Souncd _evel (3BA)

Refueling Water Pump Cubicle 87-100

Nortk Mctor-Driven Auxiliary
Feedwater Pump Cubacle (0)

South Motor-Driven Auxiliary
Feedwater Pump Cubicie (P)

alr Cenditioning Unit
suBis.es (P)

~ir Conditioning Unit
Cubicles (0!

vein Steam Valve Building
Service Water Pump Cubicles

East Service water
subicie (P)

West Serv.ce Water
uELtie L)

Ci1 = Orange
F' = Purple
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TABLE 0430.60-4 (Cont)

for various

area

East

Sample Room

Heo Arez and Boric acad
TENES

Heat Exchanger Cubicle
North

®anel Recom

¥-G Room

areas 1in

[0

auxiliary building, elevation

Estimated Maximum
Sound Leve. (dBA;

{91 near vacuum pumg
€3
3C

L

3-85 190 by stairway

&3
°-l

7% (86 near M=G!

iound levels for wvarious areas in the containment are:

ey

=& &>
ele™ -
-

< -—vse

o an

Revision 1
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Juter Area

Reactor Sooclant Pumps/
3team Generators
Hoist Space
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r.atforms Outer Wall
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Slawé )
latfarms Outer weall

Opening Reactor Coclant

Fump/Steam Generator

"

Main Floor
tlatferms Duter Wall

e

During Outage

<85
94 (97 near Zfans and
sompressors)

A
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[~
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WORK STATIONS/EFFECTIVE COMMUNICATION SOUND LEVEL

(dBA)
Sound u :

Plant Veice Powered - R

Switching Paging Maintenance Telepnone ) ’»ﬂi"\
i9on Network System Jack System Svstenm 1.1

1 O un

om

Main control Room 81 30 110¢3 81 s .20 8/

Asxiliary Shutdown 81 30 110+ 82 g8 NA
Fanel .33

o

(4]
0 ]
3
n
1
w
: 4
O
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1. Double ear-cup headset 0}
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TABLE 0430.50-6 1.8

TASK AREAS/EFFECTIVE COMMUNICATION SOUND LEVELS
(dBA)

Sound 5 5

Plant Veoice Powered > eab

switching Paging Maintenance Telephone 31!

aArsa Network Svstem Jack Svstem Erstem -8

ssitchgear Room (0! °° NAL“ 30 110¢2 51 1.20 ”’A’
$-.:chgear Room (P71’ 31 90 11042 81
Imergency Generator (O 81 90 110¢2° 51(’) 1.24 8’0\

s{’) 1.28 G(CQ

tmergency Generator (P) 8l 90 11042
\
Auxiliary Building 81 20 11020 :15717) i.41 e/ D
4 £t=6 1n.) ; 1.92

auxiliary Building gl 20 110487 81 (‘!’) L.44 8{(’)

<% 53*h 4. ) 1.4%
=- and Roé Controi m{o 90 110¢ MA VA) ST | A
Zsem 424 £t-& 1in.) (O 1.4¢8
s Ldhg B - w & & - i ) . !
2. ané Rod Centiod 81 30 0 KRR NA ﬁ: 32 c
: 6 fted in.) (P 1:53
Tulaesary Buirlding 81 a0 110¢2” Ha (7() 354 k‘
- sLws o5 :54
ssr.zasnment ‘2’ 81 90 130¢2) NA 1.56 Pl (3)
Sroinesves Selety .58
Feisures Suilzang »+080
. Scuth centalament NA tk) 90 N& NA [ }) 2.2 k’
zecirzulatisn Fump " 2.3 :
L

. torth Containment .‘m(CL') 90 le :;“‘:‘\Cl’/ .- ﬁ,’

Recirculaticn Fump 2.9
cabteay (O 2.1C

. s 3
. North Residual Heat A en 1101% HA GJ 2.14
femo~ral Heat Ex- \ 35 59
akanmar Subisle P 219

¥ L4

A (%)

«  TurSine-Driven nal oér 3¢ 11012 Malpl) 2.20 \5
Auxssiary Feed ' 2:21
water Pump Cubicle 2.22
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. South Residual
Heat Remeoval
Hea: Exchanger
Subicle (0)

. Refueling Water
Pump Cubicle

. North Motor-Driven
Auxiliary Feedwater
Pump Cucicle (0)
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Auxiliary Feedwater
Pump Cubicie (P)
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TABLE Q430.50-8 (Cont)
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Sound
Plant Veice Powvered
Switching faging Maintenance Telephons
Network System Jack Svstem Svstem

90

(o
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-

NA (6()
::A(G() %0

90

i

-

90

31

‘tain Steam Valve

SusLBang

Ser-i%¢ Water 2ump
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. Eagt S5arvice Water
Cupic.e ¥
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e Llie
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P' = Purple Train
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6.

10,

110 dBA with double ear cuo headset.

Available in adjacent (P) Switchgear Room.

Available in adjacent (P) MCC and Rod Control Room.

Available in (O) Motor-Driven Auxiliary Feedwater Purip Cubicle located
a)  at the sa.n» building elevation,

5)  at the nexi highet building elevation.

€)  at the next lower building elevation

Available in Auxiliary Building

a)  at the sume building elevation

b)  at the next higher building elevation

¢)  at the next lower building elevation

Available in adjacent (P) Service Water Cubicle

Availadle in adjacent (P) Residual Heat Removal Heat Exchanger Cubicle,

Available ‘n adjacent Turbine-Driven Auxiliary Feedwater Pump Cubicle.
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.3) $.13

o

ci25%19n 2430.82 (Section 9.

identify the safety related areas, vital areas, and hazardous areas [.13
ners smergency lighting 1s needed for safe shutdown of the reactor .14
ane the evacuation of personnel 1in the avent of a transient or

iceidsnt. Tabulate the lighting system provided in veour design 0o 1.l
acsammcdaz® those arsas so 1identified. Include the dJdegree of ..l
somsliance %0 3tancard Review Plan 9.5.1 ragarding amergency iighting
vazusvements n the svent of a fire. B f
i2sponse: $.18

1. Tabl2 0430.52-1 presents the plant site work stations where 1t 1.20
nav e necassarv for plant personnel to be stationed cfollowing .21
sransienss and/or accidents (including Zires; in order <
sitigdte the consequences of the event and to achieve col
sivatdown.

fi. O

Table 2430.32-2 presents other plant areas where 1t may be 1.24
mnecagsary for piint personnel o perform specific eventerelated 1..25
=28ks Oor where access or 2grass may de regquired.

ine Zfixed, self-containe sealed Dbeam batterv packs provided 1.25
inc.uding individual 3-hcur battery power supplies) comply with 1.27
standard Review Flan 7.3.1, as discussed in Section 7.8 of the
Fire Protection Evaluation Report.

L#)

Taple Q430.52-1 also i1dentifies the lighting systems available at 1.29
~Ork stations.

Tacle 0430.32-2 also identifies the lighting systems available at 1.3l
=35k ar2as ‘specific svant-related tasks) or here access and 1.32
14 ESs MY Se raguired.

0

Table Q430.52-3 presents the lighting levels available at work 1.34
stations.

Table 0430.52-4 presents the lighting levels available at task 1.36
areas (specific svent-related tasks) or where access and egress 1.32
nay bDe reguirad.

4. Prescperational testing of the normal ac, essential ac, and 3-hour 1.39
watterv pack dc systems will verify the lighting levels provided 1.40
or all work stations, task areas, and access and egress paths.

Where lighting levels are not -stabllshed during the above 1.42
<esting, appropriate corrective action will De taken. Corrective 1.43
iction may include, but is not .;mzted to, addition or relocation

af fixtures to provide the minimum footcandle levels. 1.44

Revision 1 Q430.52-1 May 1984
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The lighting levels presented in Table Q430.62-3 are sufficient to
adequately control, monitor, and/or maintain safety-related equipment
during accident and transient conditions.

o
The lighting levels presented in Table 0030.62-¢sre sufficient for access
and egress. These lighting levels are in accordance with the [ES Lighting
Handbook-1981 Application Volume requirement for access/egress route
emergency illumination.

The normal lighting levels presented in Table Q430.62-4 are sufficient for
safety. These lighting levels are in accordance with the IES Lighting
Handbook-1981 Application Volume Requirements for Lighting for Safety.

Portable battery powered lanterns are available to supplement the fixed
lighting when and where required either to perform specific event-related
tasks or to perform maintenance on safety-related equipment.
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TABLE Q430.32-1 3:30
WORK STATIONS/LIGHTING STSTEMS i L8

Zssantial ac Dz 3-Hr PviS
SzeRk Sratian varmal Ac sTERE Pl Fpscary Packs ek

’ b 1 . $
A5 nLros sCOm iC 523 4 1 L SN
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= 2racing area 2

: R e g
1 e« aAY SURLTIOWN ' 23 R ]s] i23 P
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Zantrel Panel!d? !

) Mo l2s Mo T $a
) Yo Mo Tas D3 il
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1
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'
W2

. Q) = Orange Irain -
2 = Purpls Train o

(¢

:v <he auxiliary shutacwn panel is located i1n the purpls switshgear 1.3
ragm.

2. the amergency Jenerator control paneis located ia tie r2speciitve ...
amergency gen2rator rooms.
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TABLE 04230.52-4 &9
y LIGHTING LEVELS V) il
ey —
/ TA35 Jarzas @ ACCESS AND EGRESS .13
/
Zstimated Footcandlas Lavals 1:16
tmergency Ac 2¢ 3-ar 7
Nermal (0)+2’ (PY &) Batlery Packs 1.18
area Lighting {Hote %) Hlota 7T .19
A% lantroi Room 29 9 v 15 3 .
SEMaining Area) RPLrR
awitchgear Room (Q) 20 Note A NA 5 1.2%
Switchgear Reom (P 20 la Note A s $.28
Imergency Generator Note C Note C NA «9 .23
) 5,29
Imargency Generator Note D NAa Notes D S A 5§
auxiliary Building 20 s 15 w9 1.34
< = 1.35
auxillary Building 20 15 75 .9 1.37
(24" =6") 1.38
MCC and Rod Control 20 Note B NA 5 593
Room (24'-8") (0) 1.54
ACC and Rod Control 20 NA Note B .5 1.56
Room (24 =-g") (D) 1,87
Auxiliary Building 20 5% ) .75 3 1.59
42'-8") 1.30
-antainment 20 .75 o 75 i y S
Ingineered Safety 2.5
Faatures Building 2.6
. South Containment 20 NA B g +9 2.8
Recirculation Pump 2.9
cubicle (P) 2.10
. Nerth Containment 20 75 NA o 2.4
Recirculation Pump 248
subicle (0) 2.16

levision

Hall wous , Stourw

S)

L%xcm\

A0

1 of 3

=

Y ; RS T

May 1984




312179£8r2713 04/12/84

MNPS-3 F3AR

TABL:E 2430.52-4 (Cont)

Nermal
Area Lighting

North Residual 20
“sat Removal Heat
xchanger Cubicle

<

Turdine-Driven
auxiliary Feed-
vater Pump Cubi-
cle

LRV IR O O O B

South Residual
4eat Removal Heat
gxchanger Cubi-

cle (Q)

ti 4 IR

Refueling Water
Pump Cubicle

rao

North Motor
Sriven Auxiliary
Feedwater Pump
Cubicle (0)

P )
1o

"

A
-
4
-
o e
-.%0
»
-

'S
0

South Motor
Driven Auxiliary
Feedwater Pump
Cubicle (?)

£ 13 19 M
WLy non i
(S DR VL <3 )

Air Conditioning
Unit Cubicles (P)

L ra
ar
o

-

Alr Conditioning
Unit Cubicles (0)

Main Steam Vaive
Suilding

Revision 1 May 1384
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Open Items

Chemical Engineering Branch - Fire Protection

27-11 Emergency Lighting (Draft SER Section 9.5.1.4)

We find that 3.0 1t candles of light for egress routes is not adequate. We will
require the appiicant to provide 5.0 ft candles of light in all access and egress
routes to and from all areas required to be manned for safe shutdown. This is an
open item.

Response (4/84)
Refer to a response to 430.62.

/( Cf LVES ) ren/



MNPS-3 FSAR

Question Q430.66 (Section 9.5.3)

You state in Section 9.5.3.2 of the FSAR that the normal dc and essential dc
lighting systems provide silhouette level lighting and light at approximately 3
foot candles, which is more than adequate for emergency operation. The staff
disagrees with these statements. The staff has determined that a minimum of 10
foot candles at the work station is required to adequately control, monitor,
and/or maintain safety related equipment during accident and transient
conditions. For those safety related areas listed in requests 430.60 and 430.61
and illuminated by the dc lighting systems only verify that the minimum of 10
foot candles at the work station is being met. Also verify that the 10 foot
candles minimum at the work station is being met by those safety related areas
illuminated by the ac emergency system. Modify your design as necessary.

Response:

Refer to the revised response to NRC Question 430.62.

Revision | Q430.66-1 May 1984



Question 430.73 (Section 3.2, 9.5.4, 9.5.5, 9.5.6, 9.5.7, and 9.5.8)

The FSAR text and Table 3.2-1 indicates that the components and piping systems
for the diesel generator auxiliaries (fuel oil system, cooling water, lubrication,
air starting, and intake and combustion system) that are mounted on the
auxiliary skids are designed seismic Category I and are ASME Section IlII, Class 3
quality to the extent possible. The engine mounted components and piping and
certain other components listed in the various sections of 9.5 are designed and
manufactured to DEMA standards and/or manufacturer's standards and are
seismic Category 3. This is not in accordance with Regulatory Guide 1.26 which
requires the entire diesel generator auxiliary systems to be designed to ASME
Section IIl, Class 3 of Quality Group C. You also state that the figures in
Section 9.5 show where quality group classification changes are. The figures do
not provide this information. Provide the following: (a§ the industry standards
that were used in the design, manufacture, and inspection of the engine mounted
piping and components, (b) show on the appropriate PXID's where the Quality
Group Classification changes from Quality Group C, and where the Seismic
Category I portions of the system are located. Sections 9.5.4 through 9.5.8
define certain pumps, filters, strainers, valves, and subsystems in the diesel
generator auxiliary systems as Quality Group D or not applicable with regards to
Quality Group Classification. It is our position that all components and piping in
the diesel generator auxiliary systems be designed to Seismic Category I, ASME
Section I, Class 3 requirements. Comply with this position or justify
noncompliance.

Response

Regulatory guidance from Regulatory Guide 1.26, Revision 3, Positions C.1 and
C.2 was used when determining the quality group classification of the diesel
engine and its auxiliary support systems. As noted in the regulatory guide
discussion section, "other systems not covered by this guide such as instrument
and service air, diesel engine and its generators and auxiliary support
systems...should be designed, fabricated, erected and tested to quality standards
commensurate with the safety functions to be performed."

The diesel engine and its engine mounted portions of the auxiliary piping are
designed to seismic and Category | requirements and follow the guidelines of
DEMA standards, which are endorsed by Regulatory Guide 1.9 and IEEE Standard
387.

FSAR FiguregQ430.73-1 through %430.73-4 show the on skid and off skid portions
of piping systems and components. All piping and components are designed to
seismic and Category | requirements. As can be seen from FSAR Figures
Q430.73-1 through Q430.73-4, the piping up to the diesel skid interface is ASME
3, Class 3 for all auxiliary piping. The majority of on skid and engine piping is
also ASME 3. Class piping that is not ASME 3, Class 3 is designed to
manufacturers standards. The manufacturers standards are listed in Tables &35~

NI s30 23- /-
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TABLE Q430.73-1

DIESEL ENGINE MANUFACTURERS
PIPING STANDARDS

AIR STARTING SYSTEM
Working Pressure 450 PSI
Pipe & Fittings Material
Wall Thickness
218
Jd45
.188
155
049
049
JACKET WATER SYSTEM
Working Pressure 60 PSI

Pipe & Fittings Material

Wall Thickness
.188
095
FUEL OIL SYSTEM
Working Pressure 35 PSI
Pipe & Fittings Material
Wall Thickness
.120
0065
095

049
.0 3 5

Material Spec.

A53
A120XS
MT1020
A513
A254ClI
MT1010

Material Spec.

MTIOI8
MTI1010

Material Spec.

MTIOI8
MT 304
MTI1010
MT304
MT304
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315
1.125
376

TABLE Q430.73-1

DIESEL ENGINE MANUFACTURERS
PIPING STANDARDS

LUBE OIL SYSTEM
Working Pressure 120 PSI

Pipe & Fittings Material

Wall Thickness

120
.25

120
.25

156
095
065
065
065
065
049

TURBOCHARGER WATER PIPES

Working Pressure 60 PSI

Pipe & Fittings Material

Wall Thickness
.188
.l 5,"
140
.133
188
INJECTOR COOLING SYSTEM
Working Pressure 50 PSI
Pipe & Fittings Material
Wall Thickness
179

065
065

Material Spec.

MTI1018
MTI018
MTI1010
MTIO0I8
MTI1018
MT1020
MTI010
MTI1010
MTI1010
MTI010
MTI010

Material Spec.

MTI1018
A120-S
A120-S
A120-3
MTI018

Material Spec.

A120-S
MTI1010
MT1010
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Single Failure Criterion

A single active component failure 1is assumed to occur in essential
systems used to mitigate consequences of the postulated piping
failure and to shut down the reactor. The single active component |430.76
failure is assumed to occur in addition to the postulated piping |[430.109
failure and any direct consequences of the piping failure, such as
unit trip and loss of offsite power. Section 3.1.1 defines this
failure criterion and its applications.

Loss of Offsite Power

430,76

generator system or reactor protection system is a direct consequence | 55 109

of the postulated piping failure. However, a single failure of one
emergency generator or one Class IE bus can be assumed as the single
failure 1f this assumption is the most limiting.

Offsite power is assumed unavailable 1if a trip of the turbine ‘

Seismic Event 430.76
|430.109

Credit for mitigating the conseqguences of a postulated event may be

taken only for those systems and components designed to Seismic

Category 1 requirements.

All available systems, including those actuated by operator actions,
are used to mitigate the consequences of a postulated event. Judging
the availability of systems includes consideration of the postulated
failure and its direct consequences (e.g., unit trip and loss of
offsite power) and the assumed single active component failure plus
its direct consequences. The feasibility of the operator to take
action is judged on the availability of ample time and adequate
access to eqguipment for performing the proposed actions. Regulatory
Guide 1.62 provides guidance in evaluating the feasibility of
operator action.

3.6.1.3.2 Failure Mode and Effects

An analysis of breaks in high energy systems, cracks in moderate
energy systems, and the consequent failure modes and effects (e.g.,
environmental, pipe whip, and jet impingement) must include
consideration of their sources and targets. The source comprises the
pipe which is postulated to fail and the resulting effects of the
failure. The target comprises structures, systems, and components
considered essential for shutting down the plant safely, maintaining
the safe shutdown, and mitigating the effects of the postulated pipe
failure.

Interactions between sources and targets are analyzed individually to
determine how each affects essential equipment in the area of the
source. The interactions analyzed are pipe whip, jet impingement,
and environmental effects.

Amendment 8 3.6=5 May 1984
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Millstone Nuclear Power Station, Unit No. 3 FSAR

Question 430.83 (Section 9.5.4)

In Section 9.5.4.1 of the FSAR you state that you comply with Regulatory Guide
1.137, "Fuel Oil Systens for Standby Diesel Generators" and ANSI N-195 "Fuel
Oil Systems for Standby Diesel Generators." Section 9.5.4 emergency diesel
engine fuel oil storage and transfer system (EDEFSS) does not provide adequate
information to determine compliance. Provide sufficient ipformation to show
how you comply with this Regulatory Guide and ANSI S&ad N-195 in your
design of the EDEFSS. Provide any justification for noncompliance.

Response:
Refer to revised FSAR Section 9.5.% for the response to this question.

Revised Response

See response to question AR



Millstone Nuclear Power Station, Unit No. 3
Question 430.84 (SRP Section 9.5.4)

You state in Section 9.5.4 of the FSAR that two fuel oil storage tanks are
provided and the they are interconnected through piping, valves, and pumps so
that either diesel may be supplied from the tanks. This is an acceptable design.
However, you further state that the total fuel oil storage capacity of both tanks
is sufficient to operate only one diesel generator for seven days. The other
diesel generator must be shut down. This is unacceptable and does not meet the
requirements of General Design Criterion 17, Regulatory Guide 1.137 Position
C.l, ANSI N-195 Section 5.2, and Standard Review Plan 9.5.4 Sections I.l.d, and
I1.6.b which require seven days fuel oil storage for each diesel generator. We
require that each emergency diesel generator be supplied with a fuel oil storage
tank of sufficient capacity to operate the diesel generator for sevel days. The
tank capacity shall be in accordance with R. G. 1.137. Comply with this
position.

Respose:

The Applicant notes that tne design meets the intent of Regulatory Guide 1.137
and ANSI N195 with the exception of respective document sections C-1 and 5.2.
By not meeting ANSI N195 Section5.2 he does not meet R. G. 1.137 C.lc. The
Applicant notes he meets the remainder of the requirements of both R.G. 1.137
andg ANSI N 195. The Applicant takes exception to SRP 9.5.4 - Section IIl.6.b and
ANSI N 195 Section 5.2 for the following reasons: (1) The on-site storage
facilities provide a 3 1/2 day fuel supply for earh diesel generator assuming both
units operate simultaneously at full load. Within 24 hours after notice for fuel
has been given, the fuel oil storage tanks can be replenished from geographically
diverse off-site fuel suppliers. Such notice will be given within 4 hours of an
LOP coincident with a postulated accident per ©/f 7 Orocedurads,

Fuel supplies can be extended to and beyond seven days, as required. In this
manner 7 days' of fuel can be provided to an operating diesel generator. (2)
Historically wic grid supplying the Millstone site has proved very reliable. Since
the plants at the site have been operational, offsite power has been restored 95%
of the time within 24 hours of first being lost. Consequently, the probability of
requiring the @ for any time period exceeding 24 hours is small. Past
experience indicates therefore that diesel generator operation in excess of 24
hours is highly unlikely.

A load shedding analysis has been performed which demonstrates that with
reduction of loads, the emergency diesel generators will have the capability to
be operated continuously for a minimum period of 5 1/2 days with margin that
allows slightly over 6 days. In the analysis 8 hours into the worst case accident,
which is a DBA coincident with a LOP, the loads may be reduced to
appoximately 60% of rated capacity on Train A and to approximately 35% on
Train B. The load on Train A remains constant where the load on Train B would
increase to approximately 40% at 20 hours and fluctuate between 30% and 40%
of rated load after 24 hours.

The above load shedding scheme may be implemented in the unlikely event that
fuel oil would be unavailable after 24 hours into the accident. Fuel oil suppliers
will be contacted within the first 4 hours of the accident.
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©2.5.3.3 Design Evaluation

Station lighting is provided to operate the unit safely under normal
and accident conditions, including a single failure and loss of
offsite power.

All fixtures within the control room are seismically supported.
Clips are provided to prevent the fluorescent lamps from breaking
electrical contact and/or dropping out of the electrical sockets
during a seismic event. Also, high quality ballasts are used to
minimize the interaction to the Class 1E systom,

9.5.3.4 Inspection and Testing

Design of the station lighting systems permits routine surveillance
and testing of all critical lighting systems without disrupting
normal lighting service.

9.5.4 Emergency Generator Fuel Oil Storage and Transfer System

The emergency generator fuel oil storage and transfer system (ECF) is
a safety related system designed to supply fuel o1l to the emergency
diesel generator engines.

9.5.4.1 Design Bases
The design bases for the EGF are as fcllows.

1. The outside air summer design dry bulb temperature for the
Millstone Point site of 86°F and the outside air winter
design dry bulb temperature of 0°F.

- In accordance with the codes and classifications listed in
Table 3.2-1.

3. In accordance with General Design Cri*erion 2 and Regulatory
Guide 1.117, for the ability of structures housing the
system and the system itself to withstand the effects of
natural phenomena such as earthquakes, tornadoos,
hurricanes, and floods, as established in Chapters 2 and 3.

4. In accordance with General Design Criterion 4, for
structures housing the system and the system itself being
capable of withstanding the effects of external missiles and
internally generated missiles, pipe whip, and jet
impingement forces associated with pipe breaks.

L In accordance with General Design Criterion 5, for the
capability of the syster 3ind its components to perform its
required safety functions. A single active failure cannot
result in loss of the system-functional performance
capabilities.

Amendment 8 9.5-27 May 1984
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In accordance with Regulatory Guide 1.26, for u.e quality 18.46
group classification of system components.

-
.

5 1 In accordance with Regulatory Guide 1.29, for the seismic 18.48
design classification of systems components.

8. In accordance with Regulatory Guide 1.102, for the 18.50
protection of structures, systems, and components important
to safety from the effects nf flooding.

9. In accordance with Regulatory Guide 1.137, for fuel oil 18.52
systems design, fuel oil quality, and tests.

0. In accordance with ANSI Standard N195, fuel oil systems for 18.54 z:;:{/
standby diesel generators, except as noted herein. w30.%S

11. In accordance with Branch Technical Positions APCSB 3-1 and 18.56
MEB 3-1, for breaks in high and moderate energy piping
systems outside containment. :

12. In accordance with Branch Technical Position ASE 9.5-1 18.57
Appendix A, guidelines for fire protection at nuclear power
plants. 18.58

13. In accordance with General Design Criterion 17, for the 18.59
capability of the fuel oil system to meet independence and 18.60
redundancy criteria.

9.5.4.2 System Description 19.3

The EGF (Figure 9.5-2) is an ASME III, Class 3 system except for the 19.4

fill line, its associated strainer, and the flame arrestors which are 19.5

ANSI B.31.1, Class 4 (NNS). It provides fuel oil to the emergency 19.6

d diesel ¢enerators for operation under all plant operating conditions 19.8

¢ and during all design basis events. There is a separate fuel oil 19.9
storage znd transfer flow path for each emergency generator. 19.10

Each < flow path consists of a fuel oil storage tank, two 100 percent 19.11
capacity fuel oil transfer pumps and strainers, a day t*ank, and 19.12 23
piping to each respective diesel engine. The fuel oil transrfer pumps 19.13 430

rasnatain the level in the day tanks automaticallv <3 discussed 1in
Section 9.5.4.5. Each day tank has two su~ . ai.d one return 19.14
connections to the fuel oil injection system & in. ‘ i legrally, a. ' 19.15

provided with its respective diesel engine
The emergency generator fuel oil system has .he folliowing features. 19.16

1. Two tanks installed in an underground concrete vault - one 19.18
for each diesel engine., Each emergency generator fuel oil 19.20
storage tank is sized to store approximately 35,000 gallons 19.21
of diesel fuel oil. All openings are located in the top aof 19,22
the tanks. Openings are provided for filling and draining, 19.23
sampling and sounding, level instrument connections, 19.24
determining fuel level with a stick gauge, pumnp piping

aAmendment 8 9.5-28 May 1984
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connections, and a manway. Each tank is separately vented 19.26
to the atmosphere through a vent line fitted with a flame
arrester.

2. Four full-capacity, electric motor-driven, vertical, 19.27
centrifugal, tank-mounted, emergency generator fuel oil 19.28
transfer pumps (Tablie 9.5-9) are supplied - two pumps for 1'9.29|"‘/"’°"‘1
each emergency generator fuel oil storage tank. Each pump 19.30
is provided with an orificed recirculation line back to its
associated emergency generator fuel oil storage tank to 19.32
provide a minimum flow for pump protection. A dc 19.33
motor-driven fuel pump powered from a Class lE source is ¥30.%3
provided in addition to the gear-driven engine-mounted pump 19.35 1y
to ensure starting of the diesel generator. 19.36
Each pump has sufficient capacity to fill both day tanks 19.39|
with both emergency generators running, since the fuel ?30. 8%
consumption at rated load and speed for one emergency 19.40
generator is 6.16 gpm. -

3. Two emergency generator fuel oil day tanks - one for each 19.42
diesel engine. Each emergency gei vrator fuel oil day tank 19.44
is sized to store approximately 550 U.S. gallons of diesel 19.45
fuel oil. Each day tank feeds its respective diesel fuel 19.46
oil injection system through two supply lines. Each tank is 19.47
located at an elevation to provide sufficient positive head
for its respective diesel fuel oil injection system suction. 19.48 ,/44.79
Each tank is located ai an elevation conforming to a tank 19.49 9

,’,,¢—~but. elevation of feet above the diesel generator's |7«“I
"bottom of skid" elevation. This fulfills the diesel engine 19.51
)3 manufacturer's recommendation of a minimum elevation of 49
,,,/Jjﬂbfbet above the diesel generator's '"bottom of skid" 19.52 |9~
elevation. Two return lines from the diesel fuel oil 19.53
ﬁi injection pumps, one to the day tank and one to the storage 19.54
tank, are provided for excess flow. Openings are provided 19.55
in the day tanks for piping connections, level
instrumentation, and a manway. Valved drain connections are 19.57
provided in the bottom of the tanks for removing any
accumulation of condensation. Each tank is separately 19.59
vented to the atmosphere through a vent line fitted with a
flame arrester.

4. Each of the redundant fuel oil transfer pumps is equipped 19.860
with its own fuel oil strainer. The strainers are 20.1
conventional simplex oil strainers with removable baskets
for easy cleaning. Each strainer will ensure that the fuel 20.2
0il delivered to the day tank meets the diesel generator
manufacturer's standards of purity. 20.3

S An interconnection with two normally locked-closed valves 20.4 47
between the two emergency generator fuel oil supply headers 20.5 |3'
to facilitate the use of either tank to supply either
emergency generator. One pump on each tank is arranged to |20.6
allow transfer from the A electrical bus to the B electrical

Amendment 8 9.5-29 May 1984 )4
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bus, or vice versa, by means of a 480 V, seismically
qualified Class 1E, manually-ope ‘ted transfer switch, under
administrative control, thus enww ‘ng » 7 day supply of
fuel for one diesel generator. (.<e Sections 8.3.1.1.2 and
9.5.4.5).

6. A duplex fuel o0il struiner is provided for each diesel
generator by the manufacturer.

T All piping and fittings are ASME III, Class 3 carbon steel,
except for the fill line, its associated strainer, and the

20.8

20.11

20.12

20.14

20.15
20.16

flame arrestors which are ANSI B.31.1, Class 4. All piping ¢20.18

and fittings in the system are 150 pound rating. iping
FUTTIon 1s welded Chrougnout, except e pumps

which have flanged connectiggf;J'—

The fuel oil storage tanks are located in an underground concrete
vault adjacent to the emergency generator enclosure. The tanks are
separated by a wall 18 inches thick to provide th: minimum calculated
fire boundary between tanks. The wvault's 2-fcot thick concrete
outside walls and roof provide the required tornado protection per
Regulatory Guide 1.117. Access openings and pipe penetrations have
water tight seals to provide protection of the vaults against the
effects of flocding. The fuel oil transfer pumps are mounted
directly on top of a flanged connection to the storage tanks.
Removable concrete covers are provided on the vaults to facilitate
pump maintenance or removal. The concrete vault covers are designed
to provide tornado and missile protection. The pump strainers and
discharge valves also are located in the vault area. The storage
tank vents are located outside the vaults and terminated at 6 feet
above finished ground grade in tornado and missile proof 2-foot thick
reinforced concrete labyrinth enclosures. The labyrinth enclosures
preclude the entrance of water into the fuel oil tanks through the
vents. The common discharge line from each storage tank's transfer
pumps and the overflow line are routed underground to and from the
respective fuel oil day tank, which 1is located in the emergency
generator enclosure. These lines run under the concrete structure to
provide the required tornado missile protection. The fuel oil
transfer pumps may be started and stopped manually from the emergency
diesel generator panel located in the emergency generator enclosure.
The fuel oil storage tank fill lines are located outside the vaults,
terminated at an elevation of 3 feet-9 inches above finished ground
grade. The fill lines are capped and locked to preclude entrance of
water into the tanks. Should the fill lines become damaged, the fuel
oil storage tanks also can be filled from within their enclosure
through a manhole on the top of the tanks. In the event the fuel oil
storage tank enclosure area is flooded, the tanks may be filled
through their vent lines which are located well above the site flood
stage of 24 feet-6 inches (refer to Section 2.4.2.3).

The day tank vents are located and terminated 1 foot-é inches above
the roof (elevation 51 feet-0 inches) of the emergency diesel
generator enclosure in their own tornado- and missile-proof
enclosure.

amendment 8 9.5=-30 May 1984
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F.el o0il degradation due to the turbulence of sediment in the bottom
of the fuel oil storage tank during the addition of new fuel oil 1is
minimized by the following.

1. Normal fill iine strainer (0.10 inch perforation size).

2. Fuel o0il transfer pump discharge strainer (0.062 inch
perforation size). The strainer is provided with a pressure
differential indicating switch and alarm which activates a
high differential pressure alarm on a local panel, and a
local panel trouble alarm on the main board. If a high
pressure differential exists that prevents sufficient fuel
0il flow to the day tanks, the redundant fuel oil transfer
pump will be automatically started on low-low day tank
level.

3. Engine-mounted duplex fuel oil filter (,00012 to .00020
inch). The filter is provided with a pressure differential
indicating switch which activates a high pressure alarm on a
local panel, and a local panel trouble alarm on the main
board. These filters will be frequently monitored, and
filter cartridges replaced when necessary.

Irn addition, the fill line for each fuel oil storage tank is located
a sufficient distance from the fuel oil transfer pump to enhance
settling of sediment away from the pump suction.

To enable fuel oil pump testing, test piping is installed off the
punmp discharge downstream of the system flow elements. This pipin7
allows fuel oil to be directed to the storage tank bypassing the
diesel day tank. Normally; closed valves located in the test lines
prevent bypass during transfer of fuel oil to the day tanks.

The emergency generator fuel cil storage tanks and the emergency
generator fuel oil day tanks are protected from corrosion by interior
and exterior corrosion protective painted coatings applied in
accordance with Steel Structures Painting Council Standards PAl,
Paint Application Guide for Shop, Field, and Maintenance Paintin

Painjef 6-68T, Coal Ta J ar :
epamthent of Defense Military Specification Kit,
Epoxy for Interior of Steel Fuel Tanks. To preclude ged for

‘»Jit).. all other piping in the fuel oil transfer system are Jocated in
) ﬂw ,# underground concrete vaults. i
, (} V.

|
o :
¥ V]}*’jp‘ 4 number of design features are provided to prevent occurrence of a
fire. Both the storage tank and the day tank vents are routed
outside their respective areas and are equipped with flame arresters.

Temperature detectors in the storage tank, day tank, and emergency
generator enclosures alarm in the control room to notifv the operator
of a potential fire. Operator action is required to interrupt the
power supply to the transfer pumps.

Amendment 8 9.5-31 May 1984
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Question 430.85 (Section 9.5.4)

In Section 9.5.4 provide a detailed description and operation of the fuel oil
system. Specifically the filling of the day tanks from the fuel oil storage tanks,
the operation of the high and low level control switches on the day tanks and the
sequence of events for filling the day tanks, including selection of primary and
secondary (standby) transfer pumps. You state that one of the transfer pumps on
each storage tank can be powered from either Train A or Train B, and that
selection of the power source is manual. From the information available and
potential combination of transfer pump alignments it appears that an
unnaceptable systeir operating arrangement could result. In order to adequately
evaluate this systern provide:

1. A detail description and operation of the fuel oil system including
controls, their function and operation, and other instrumentation
provided.

2. Discuss the sequence of events, operator action and procedures used
in filling the fuel oil day tanks including selection of primary and
secondary transfer pumps. In addition discuss the mode of operation
of the transfer pumps.

3 A detail description of the electrical circuitry (including interlocks),
special design features and potential combinations of pump cross
connections achievable required operator actions, and procedures
used to accomplish those potential combinations. These electrical
features should be discussed in the appropriate section of Chapter 8.

4. Show for all accident and transient conditions, including those
discussed in Section 9.5.4.3 of the FSAR that postulated combinations
of pump selection and electrical circuits will not violate the
independence criteria of GDC-17 as the result of operator action,
operating procedures, and interlocks.

Response:

Refer to the responses to NRC Questions 430.32, 430.82, and 430.83, and FSAR
Section 7.3.1.1.5 for the response to this question.

Revised Response:
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Fire suppression for each of the fuel oil tank vaults is provided by
a total fiocoding carbon dioxide system that is actuated by heat
detectors. A discharge by either carbon dioxide system will be
annunciated in the main control room.

There is a comp ete and separate fuel oil storage and transfer flow
path for each eme:gency generator, each of which is located in a
separate fire area. A fire in either flow path will not affect the
operability of the other system from performing its designed task.

9.5.4.3 Safety Evaluation

As a result of the redundancy incorporated in the system design, the
sﬂg system will provide its minimum required safety function under
any one of the following conditions:

. loss of offsite power coir .dent with failure of one
emergency generator;

- loss of offsite power coincident with maintenance outage or
failure of one emergency generator fuel oil transfer pump
associated with each emergency generator; and

- loss of offsite power coincident with maintenance cutage or
failure of either emergency generator fuel oil storage tank.

Each of the emergency generator fuel oil storage tanks is sized to
store sufficient diesel fuel oil for a minimum of 3-1/2 days of
continuous operation of an emergency generator at rated load. An
interconnection with two normally locked-closed valves is provided
between the two emergency generator fuel oil transfer pump discharge
headers to facilitate the use of either tank to supply either
emergency generator. A singlie failure will not compromise the
independence of the two systems. There are no direct connections
between the twc systems. One pump on each tank is arranged to allow
transfer from the A electrical bus to the B electrical bus, or visa
versa, by means of a 480 V, seismically qualified Class 1E transfer
switch mapually-operated under administrative control. Diesel oil
méeting ASTM (097531977 requirements is provided by regular and
emergency fuel oil suppliers. Emergency fuel oil suppliers can
deliver rguchl to the site within 24 hours after being contacted.
Plant -Zok feviex A ensure that, within 4 hours
after an LOP or postulated accident occurs, action will be taken to
notify suppliers of a need for fuel oil. Four regular fuel suppliers
in three different locations include: Mobil 0il (New Haven,
Connecticut and Providence, Rhode Island); Amerada-Hess (New Haven);
Guy's O0il Service (Niantic); and Lehigh 0il Company (Norwich). Four
emergency fuel suppliers located in three different places include:
Mobil 0il; Lehigh O0il; Wyatt, Inc (New Haven); and Gulf 0il
(Norwich). All of these firms, both regular and emergency, can
provide oil using 800C0-gallon fuel trucks. The New Haven based firms
(Mobil, Wyatt) can also supply fuel oil by railway tank car, if
necessary.

Amendment 8 9.5-32 May 19284
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Rail routings exist which would not be subject to the detrimental
effects of floods. The railroads also can clear snow from tracks as
required. Land routes for trucks have proved dependable regarding
the ability to keep them clean even after heavy snowstorms. Since
fuel can be obtained overland through varied suppliers at different
orieptations (west, north, and east) from the site via Routes 1, 95,

(3;. adequate fuel availability despite the potential of flooding
is wrféured. The si*e access road will not become unusable during
floods, and is cl-:aned frequently during snowstorms. Consequently,
adequate provision: exist to obtain fuel from offsite sources even 1in
unfavorable conditions, and to extend fuel supplies for an operating
single diesel generator to 7 days and beyond, as conditions require.

Additionally, should an LOP event occur, it has been estimated (see
EPRI Report NP-2301) that offsite power can be restored to the site
95 percent of the time within a 24 hour period. This estimate is
based on data reported for nuclear power plants within the region of
the Northeast Power Coordinating Council. During the 14 years the
switchyard has been in operation, the Millstone site has experienced
only one LOP. This event occurred when salt spray contaminated
insulators in the switchyard, causing them to flashover. These
insulators have since been replaced with ones having a considerably
greater creepage distance which reduces the likelihood of flashover.
In addition, an automatic salt contamination monitoring system was
installed at the Millstone site in 1982. This system alarms at
approximately 50 percent of the contamination level from salt-induced
flashovers, further reducing a repeat performance.

The transmission grid to which the Millstone switchyard is connected
is a highly integrated and reliable network which has not suffered an
outage since November 1965. The fact that power to the New York City
and Long Island areas was lost in 1977 without affecting Connecticut
further attests to the reliability of the grid.

Grid reliability combined with a high probability of restoring
offsite power within 24 hours ensures that the present fuel oil
storage scheme for the emergency diesel generators is adequate.

In addition, the availability and reliability of offsite fuel oil
supplies to replenish fuel oil storage tanks has been demonstrated.
Consequently, the Applicant believes that grid reliability and fuel
availability justify the position that having a 7 day onsite fuel oil
storage capability per diesel generator 1is not necessary. The
Applicant, therefore, takes exception to this requirement in
Regulatory Guide 1.137 and ANST N195.

Each of the emergency generator fuel oil day tanks is sized to store
550 U. S. gallons of diesel fuel oil, in accordance with National
Fire Protection Association (NFPA) Standards (Section 3.1). This
storage capacity provides for approximately 1-1/2 hours of continuous
operation of the emergency generator at rated load. When water is
removed or when draining of a day tank becomes necessary, a 1 inch
drain line with a normally locked closed valve located at the bottom
of each tank is used. The oil is drained to a portable container and

Amendment 8 9.5-33 May 1924
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removed from the emergency diesel generator enclosure. The portable
container is brought into the enclosure only when draining cof the
tank becomes necessary.

The fuel oil day tanks ancd connectine pipuing to the fuel oil day
tanks are located a minimup distance o/ A% s0ehHeS

from the insulated diesel exhaust
cizing te preclude contadrct with these hot surfaces. Fuel oil piping
tz the diesel generator fuel pumps is directed to the opposite end of
.0z diesel, away from the insulated exhaust piping.
Tne fuel o1l day tanks are locatec in an area monitored by a flame
Zetection system and protected with a sprinkler fire suppression
system to mitigate the consequences of an cpen flame in close
proximity to the fuel oil day tanks.

The day tank is designed for gravity feed to the emergency
generators. The supporting structure is equipped with a drip pan to
contain leakage of oil from the day tank. O0il level in the drip pan
is monitored by a level switch (normal power only) which provides a
signal to a high level alarm, located in the diesel enclosure, and a
common alarm in the control room, initiating operator action to drain
the drip pan. 0Oil in the drip pan is addressed by system design;
i.e., the oil flows by gravity from the drip pan through a 4-inch
drain line piped to the oil separator. Backflow prevention devices
preclude oil backing up out of the floor drains in the event of a day
tank rupture. Further details on this drain path are provided in the
Millstone 3 Fire Protection Evaluation Report, as referenced in
Section 9.5.1.

Each fuel o0il storage tank is provided with a sump for water
collection and removal. The fuel cil storage tanks are periodically
sampled for water contamination and accumulated water, 1f detected,
is removed. Removal of water precludes the growth of algae which can
exist at the water-oil interface.

The sulphur content of the diesel fuel cil is 0.5 percent maximum (by
weight) to minimize corrosiveness cf sulphur compounds in the diesel
engine exhaust gas. A winter blend of fuel oil is used to ensure a
cloud point in accordance with ASTM D975 and the ambient site
conditions. Fuel oil supplied tc the site is first checked for water
content and sediment upon its arrival. If acceptable, it will be off
loaded from its supply source toc the fuel oil storage tanks. Fuel
will be sampled for guality requirements as called out in ANSI N195
and Regulatory Guide 1.137 in accordance with Safety Technical
Specifications. e

Each emergency generator fuel cil transfer pump receives power from
its associated emergency generator (Section €.3).
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9.5.4.4. Inspection and Testing Requirements

After the initial hydrostatic test on the emergency generator fuel
oil supply piping at completion of construction, all active system
components and controls are functionally tested periodically
(Section 16.3/4.8). The diesel fuel oil is sampled periodically to
determine possible contamination or deterioration of the oil in
storage.

Fuel o0il .s sampled quarterly to determine water and sediment
content. If a high level of sediment is detected, the reasons for
increased levels of sediment will be determined and appropriate
action taken. If algae is found to be the cause of the high vel of
tank sediment, a procedure will be written at that time to .ddress
its treatment. Any accumulated water detected during sampling 1is
removed when found.

9.5.4.5 Instrument Requirements

The diesel generator fuel oil storage and transfer system operating
parameters are monitored, indicated, and controlled, locally or
remotely, as follows.

The following instruments and controls are . .ated on the emergency
generator panels:

. control switches and indicator lights for the emergency
generator fuel oil transfer pumps,

. annunciators that alarm when the following conditions exist
for the emergency generator fuel system:

- storage tank fuel level low and high

- transfer pump discharge strainer differential pressure
high

- day tank fuel level low

- day tank fuel level low-low

- day tank fuel level high

- day tank drip pan fuel level high (connected to normal
power system only)

. indicators that monitor the following parameters:

- emergency generator fuel oil storage tank fuel level
- emergency generator fuel oil day tank level

The following emergency generator fuel oil system parameters are
monitored by the plant computer:

- fuel oil transfer pump running

- fuel cil transfer pump stopped

= fuel oil transfer pump discharge pressure
fuel oil transfer pump discharge flow

Amendment 8 9.5=-35 May 1984
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- day tank fuel level
- storage tank fuel level

An emergency generator panel trouble annunciator is provided for
panels A and B in the control room. The annunciators are energized
when an alarm condition exists on the respective panel.

Emergency generator fuel oil day tank level indicaters are provided
on the main control board.

There are local pressure indicators on the discharge of each transfer
pump and local level indicators for each fuel oil storage tank.

The fuel oil transfer pump can be manually or automatically operated.
Level indicating switches located on the day tank sense high, low,
and low-low levels of fuel oil. With the pump control switch in the
"Auto" position, a low level condition will start the lead pump. At
a low-low level, the follow (standby) pump will start. A tank high
level condition will cause both pumps to stop. Level switch
setpcints are determined in accordance with the guidelines of
ANSI NI19S.

A manually-operated transfer switch is provided for one of the two
transfer pumps on each storage tank. When electrical power is lost
to one of the storage tank pump systems, the transfer switch
disconnects that pump from its motor control center and reconnects it
to the electrical supply of the other storage tank pump system. This
pump is then controlled manually by a circuit breaker.

9.5.5 Emergency Diesel Engine Cooling Water System

Each of the two emergency diesel engines is cooled by the jacket
water and the intercooler water systems (Figure 9.5-3).

9.5.5.1 Design Bases

The redundant engine jacket water and intercooler water subsystems
are joined at the common expansion tank and tempering valve V3A. The
system as a whole is completely self-contained within a closed-loop.
These systems are cooled by the service water system (Section 9.2.1).
Only the jacket and intercooler cooling water are used for cooling
the various engine components. The service water supply does not
interface with the cooling water systems, except at the ccoling water
heat exchangers.

The engine-driven water circulating pumps (3EGS*P3 and 3EGS*P1) are
of adequate capacity to limit the temperature of the jacket cooling
water leaving the engine to the engine manufacturer's specified limit
of 165°F, and to maintain the temperature of the intercooler water
leaving the air cooler water heat exchanger to 120°F under all
conditions based on the extremes of the service water temperature
(Section 9.2.1).

amendment 8 9.5-36 May 1984
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NRC Letter: May 31, 1983

Question Q430.88 (Section 9.5.4)

Section 9.5.4.3 states that "the supporting structure of the day tank is equipped
with a drip pan of sufficient capacity to hold the entire contents of the day
tank." Figure 9.5-2 of the FSAR shows a platform underneath the day tanks; it is
assumed that this is the drip pan. This figure also shows a line coming off the
platform labeled "to 55 gallon drum." Indicate whether the 55 gallon drum is
located inside or outside of the diesel generator room, and show its location.
Describe the operation of the day tank drainage system and the procedures that
will be used when in operation to prevent an oil spill and resulting fire hazard in
the diesel generator area.

Response:

Refer to revised FSAR Section 9.5.4.3 and revised Figure 9.5-2 for the response
to this question.

The day tank drainage system was considered in the Fire Hazards Analysis
provided in Section 5 of the Fire Protection Evaluation Report.

Refer also to the response to the Fire Protection Draft SER item No. 88 (FP-21)
submitted by NNECO to the NRC March 23, 1984 (Letter No. B11070).
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Rail routings exist which would not be subject to the detrimental
effects of floods. The railroads also can clear snow from tracks as
required. Land routes for trucks have proved dependable regarding
the ability to keep them clean even after heavy snowstorms. Since
fuel can be obtained overland through varied suppliers at different
orientations (west, north, and east) from the site via Routes 1, S¢S

or 52, adequate fuel availability despite the potential of flooding
is ensured. The site access road will not become unusable during
floods, and is cleaned frequently during snowstorms. Consequently

adeguate provisions exist to obtain fuel from offsite sources even 1n
unfavorable conditions, and to extend fusl supplies for an operat:ing
single diesel generator to 7 days and beyond, as conditions reguire.

Additionally, should an LOP event occur, it has been estimated (see
EPRI Report NP-2201) that offsite power can be restored to the site
95 percent of the time within a 24 hour period. This estimate 1is
based on data reported for nuclear power plants within the region cf
the Northeast Power Coordinating Council. During the 14 years the
switchyard has been in operation, the Millstone site has experienced
only one LOP. This event occurred when salt spray contaminatecd
insulators in the switchyard, causing them to flashover. These
insulators have since been replaced with cnes having a considerably
greater creepage distance which reduces the likelihood of flashover.
In addition, an automatic salt contamination monitoring system was
installed at the Millstone site in 1982. This system alarms at
approximately 50 percent of the contamination level from salt-induced
flashovers, further reducing a repeat performance.

The transmission grid to which the Millstone switchyard is connected
is a highly integrated and reliable network which has not suffered an
outage since November 1965. The fact that power to the New York City
and Long Island areas was lost in 1977 without affecting Connecticut
further attests to the reliability of the grid.

Grid reliability combined with a high probability of restoring
offsite power within 24 hours ensures that the present fuel oil
storage scheme for the emergency diesel generators is adequate.

In addition, the availability and reliability of of‘site fuel il
supplies to replenish fuel oil storage tanks has been demonstrated.
Consequently, the Applicant believes that grid reliability and fuel
availability justify the position that having a1 7 day onsite fuel oil
storage capability per diesel generator s not necessary. The
Applicant, therefore, takes exception to this reguirement in
Regulatory Guide 1.i37 and ANSI N195.

Each of the emergency generator fuel oil dsy Lanks is sized to store
550 U. S. gallons cf diesel fuel oil, in accordance with Naticnal
Fire Protection Association (NFPA) Stardards (Secticn 2.1). This
storage capacity pruvides for appreximatel 1-1/2 hours of continuous
operation of the emergency generator at rated load. When water is
removed or when draining of a day tank beromes necessary, a 1 1inch
drain line with a normally locked closed valve located at the bottom
of each tank is used. The oil is draine¢ to a portable container and
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removed from the emergency diesel generator enclosure The portable
container is brought into the enclosure only when draining of the
tank becomes necessary.

The fuel oil day tanks and cannectine-pipuing to the fuel oil day
tanks are located a miniwus distance of ' A% JncAes

' from tht insulated diesel exhaust
pioinyg to preclude contd~t with these hot surfaces. Fuel oil piping
t¢ the diesel generator fuel pumps is directed to the opposite end of
the diesel, away from the insulated exhaust piping.

The fuel o0il day tanks are located in an area monitored by a flame
detection system and protected with a sprinkler fire suppression
system to mitigate the consequences of an open flame in close
proximity to the fuel oil day tanks.

The day tank is designed for gravity feed to the emergency
generators. The supporting structure is equipped with a drip pan to
contain leakage of oil from the day tank. Oil level in the drip pan
is monitored by a level switch (normal power only) which provides a
signal to a high level alarm, located in the diesel enclosure, and a
common alarm in the control room, initiating operator action to drain
the doip pan. 0il in the drip pan is addressed by system design;
i.e., the oil flows by gravity from the drip pan through a 4-inch
drain line piped to the oil separator. Backflow prevention devices
preclude oil backing up out of the floor drains in the event of a day
tank rupture. Further details on this drain path are provided in the
Millstone 3 Fire Protection Evaluation Report, as referenced in
Section 9.5.1.

Each fuel oil storage tank is provided with a sump for water
collection and removal. The fuel oil storage tanks are periodically
sampled for water contamination and accumulated water, if detected,
is removed. Removal of water precludes the growth of algae which can
exist at the water-oil interface.

The sulphur content of the diesel fuel oil is 0.5 percent maximum (by
weight) to minimize corrosiveness cf sulphur compounds in the diesel
engine exhaust gas. A winter blend of fuel oil is used to ensure a
cloud point in accordance with ASTM D975 and the ambient site
conditions. Fuel oil supplied to the site is first checked for water
content and sediment upon its arrival. If acceptable, it will be off
loaded from its supply source to the fuel nil storage tanks. Fuel
will be sampled for guality requirements as called out in ANSI N19S§
and Regulatory Guide 1.137 in accordance with Safety Technical
*pecifications. e

cach emergency generator fuel oil transfer pump receives power from
its associated emergency generator (Section E£.3).

Amendment 8 9.5-34 May 133
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€.5.4.4. Inspection and Testing Rejuirements

After the initial hydrestatic test on the emergency generator fuel
oil supply piping at completion of construction, all active system
components and controls are functionally tested periodically
(Section 16.3/4.8). The diesel fuel cil is sampled periodically to
determine possible contaminaticn or deterioration of the oil in
storage.

Fuel oil is samplad quarteriy to determine water and seciment
content. 1If a high level of sediment is detected, the reasons for
increased levels of sediment will be determined and appropriate
action taken. If algae 1is found to be the cause of the high level of
tank sediment, & procecdure will be written at that time to address
ite treatment. any accumulated water detected cduring sampling 1is
removed when found.

9.5.4.5 Instrument Requirements

The diesel generator fuel o1l storage and transfer system operating
parameters are monitored, indicated, and controlled, locally or
remotely, as follows.

The following instruments and controls are located on the emergency
generator panels:

control switches and 1indicator lights for the emergency
generator fuel oil transfer pumps,

annunciators that alarm when the following conditions exist
for the emergency generator fuel system:

- storage tank fuel level low ané high

- transfer pump discharge strainer differential pressure
high
day tank fuel level low
day tank fuel level low-low
day tank fuel level high
day tank drip pan fuel level high (connected to normal
power system only)

indicaters that monitor the following parameters:

- emergency generator fuel oil storage tank fuel level
- emergency generator fuel cil day tank level

The following emergency genevatoer fuel oil system parameters are
monitored by the plant computer:

fuel o1l transier pump running

fuel cil transfer pump stopped

fuel oil transfer pump discharge pressure
fuel oil transfer pump discharge flow
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NRC Letter: ‘May 31,1983

Question 430.107 (Section 9.5.6) 1.11

Diesel generators in many Ccases utilize air pressure or air flow 1.12
devices to control diesel generator operation and/or emergency trip
functi-ns such as air operated overspeed trips. The air fer these 1.13
controls is normally supplied from the emergency diesel generator air
starting system. Provide the following: 1.14

a. Expand your FSAR to discuss any diesel engine control 1.16
functions supplied by the air starting system or any air
system. The discussion should include the mode of operation 1.17
for the control functions (air pressute and/or flow), &
failure modes and effects analysis, and the pecessary P&ID's 1.18
to evaluate the system.

b. Since air systems are not completely aic tight, there is a 1.19
potential for slight leakage from the system, The air 1.20
starting system uses 2 non-seismic air compressor to
maintain air pressure in the seismic Category 1  air
receivers during the standby coodicion. In case of an 1.21
accidsnt, a seismic event, and/or L.0.P., the air ia the air
receivers is used to start the diesel engine. After the 1.22
engine is started, the air starting system becomes

0 ponessential to diesel generator operation unless the air
' system supplies air to the engine controls. 1In this case 1.23
the controls must rely on the air stored in the air
receivers, since the air compressor may not be available to
maintain system pressure aod/or flow. If your air starting 1.24
system is used to control engine operation, with the
compressor not available, show that a sufficient quantity of
air will remain in the air receivers, following a diesel
engine start, to control engine operations for a minimum of 1.25
seven days assuming a reasonable leakage rate. If the air 1.2
starting system is not used for engine control describe the
air control system provided and provide assurance that it 1.27
can perform for a period of seven days or longer.

Response: 1.30

Refer to revised FSAK sections 9.5.6.3 and 9.5.6.5 for the response 1.31
to this question.

The Staff's concern on depleting the air in the air start system 1.33
vhile trying to start the engine is addressed in the response to NRC 1.34
Question 430.104 and FSAR Section 9.5.6.2. (Amendment 4)
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There is no sharing of starting air system components between the two
emergency generators. A complete failure in one emergency generator
starting air system will not lead to a failure of the other emergency
generator to start. A single active failure in either of the
emergency generator's redundant starting air systems will not lead to
the loss of the other redundant starting air system.

Protection from floods, tornadoes, and missiles is discussed in
Sections 3.4.1, 3.3, and 3.5, respectively. Protection from high and
moderate erergy pipe breaks is discussed in Section 3.6.1.

The emergency generator starting alr system is Seismic Category I, as
defined in Regulatory Guide 1.29 (Section 3.2.1), Safety Class 3, and
designed to Quality Group C Standards (Regulatory Guide 1.26,
Section 3.2.2), to the extent possible. Engine-mounted components
and the starting air compressors which are not covered in the rules
of ASME I1I, Code Class 3 are designed in accordance with the diesel
manufacturer's latest standards for reliability. These components
include the following: .

. inqine-mounted air start distributors;

B ‘ngine-mounted air start valves;
- ﬂnqine-mounted starting booster air valve;
- ngine-mounted fuel rack shutdown and starting booster

servo; and

- 6nqinc-mounted piping and wvalves supplying air-to-jacket
ater system air-operated valves (Saction 9.5.5) which are
not required for performance of safety-related functions of

the emergency generator.

The Seismic Category I starting air receiver tanks are of sufficient
capacity to start the emergency diesel generator and operate the
engine controls for at least 7 days. Starting air system leakage
will be determined at a minimum by periodic evaluation of the
compressor cycling period. If the cycling period goes beyond
acceptable range, the system will be repaired.

Any failure that results in a loss of control air pressure to the
positioner of the diaphragm-operated three-way valve would cause the
valve to go into its safe position to fully open and will not cause
failure or shutdown of the diesel generator.

In addition, a 0.19 ft3 capacity, 450 psig design pressure, ASME III,
Class 3 air tank is provided in the air supply line to each servo
fuel rack shutdown and starting booster solenoid valve
(JEGA*SOV25A&B). A check valve isolates the tank from the main
starting air system. The air tanks are provided tc ensure a source
of air for positive fuel shut off in the event of loss of all
starting air pressure in the main starting air system. However, a

Amendment 8 9.5-43 May 1934
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The temperature transmitter delivers an output signal between 3 and
15 psi as the temperature of the jacket coolant discharge from the
engine varies between 100°F and 200°F. A temperature of 100°F will
produce a tamperature transmitter output signal of 3 psi while a
tcmperature of 200°F produces a 15 psi output signal.

The temperature controller receives the 3 to 15 psi output signal
from the temperature transmitter and develops its own 3 to 15 psi
output sigral that controls the positioner of the diaphragm operated
three-way valve. The controller gives decreasing ocutput pressure
with 1increasing input pressure (reverse acting) that will cause the
valve to go into full cooling with a loss of air pressure (fail
safe).

The diaphragm operated three-way valve is controlled by a positioner
that receives the controller ~utput pressure and air at 45 psi from
the starting air system. This causes the valve to open and close its
ports to control the flow of jacket coolant through the heat
exchanger or divert the coolant around the heat exchanger so that the
temperature of the coolant discharged from the engine will remain at
the wvalue set into the controller at all loads and ambient
temperatures. The port controlling the flow of jacket coolant into
the shell side of the heat exchanger is fully open when the
positioner receives a controller output pressure of 3 psi or less and
fully closed with a controller output press.re of 15 psi. Pressures
between 3 and 15 psi will result in both ports beiag partially open.

The shutdown control is also governed by the control air and starting
air systems.

The shutdown control consists of an air cylinder and an oil cylinder
in a two-compartment body. The air cylinder (linkage end) has
connection to the starting air control pressure. During starting,
the starting air pressure expands the cylinder by moving the piston
which moves the linkage to the injection pump to admit fuel to the
engine.

Control air pressure is connected to the cylinder opposite to the rod
end through a line containing & shutdown solenoid valve. The engine
is stopped when the shutdown solenoid valve admits enough control air
pressure against the piston to move the piston which will move the
injection pump linkage to the "no fuel" position.

9.5.7 Emergency Diesel Engine Lubrication System

Each emergency diesel engine Ilubrication system (Figure 9.5-3)
lubricates and coocls various emergency diesel engine components.

9.5.7.1 Design Bases
The engine-driven lubricating oil and rocker-arm lubricating oil

pumps have sufficient capacity to ensure adequate lubrication of main
bearings, crank pins, camshaft bearings, valve gear, rocker arms, and

Amendment 8 9.5-45 May 1984
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NRC Letter: May 31,1983

Question Q430.109 (Section 9.5.6)

The air starting system for your plant is defined as a high energy
system. A high energy line pipe break in the air starting system of
one diesel generator, plus any single active failure in any auxiliary
system of the other diesel generator will result in loss of all
onsite ac power. This is unacceptable. Provide the following
information.

a. Assuming a pipe break at any location in the high energy
portion of the air start system, demonstrate that no damage
from the resulting pipe whip, jet impingement, or missiles
(air receivers, or engine mounted air tanks) will occur on
either of the two diesel generators or their auxiliary
systems.

b. Section 9.5.6.3 states that the air receivers, valves, and
piping to the engine are designed in accordance with ASME
Section III Class 3 (Quality Group C) requirements to the
extent possible. This is partially acceptable. We require
the entire air starting system from the compressor discharge
up to and including all engine mounted air start piping,
valves and components be designed to Seismic Category I,
ASME Section III Class 3 (Quality Group C) requirements.
Show that you comply with this position.

Response:

See Response to Question 430.76

Q430.109=1
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Single Failure Criterion

A single active component failure 1& assumed to occur 1in essential
systems used to mitigate consequences cof the postulated piping
failure and to shut down the reactor. The single active component
failure is assumed to occur in addition to the postulated piping
failure and any direct consequences of the piping fa.llure, such as
unit trip and loss of offsite power. Section 3.1.1 gefines thas
failure criterion and its applications.

Loss of Cffsite Power

0ffsite power 1is assumed unavailable 1f a trip of the turbine
gcensrator system or reactor protection system is a cirect conseguence
of the postulated piping failure. However, a single failure of one
emergency generator or one Class IE bus can be assumed as the single

failure 1f this assumption 1s the most limiting.

Seismic Event

Crerit for mitigating the consequences of a postulated event may be
taken only for those systems and components designec to Seismic
Category 1 requirements.

All available systems, including those actuated by operator actions.
are used to mitigate the consequences of a postulated event. Judging
the availability of systems includes consideration of the postulated
failure and its direct consequences (e.g., unit trip and loss of
offsite power) and the assumed single active component failure plus
its direct consequences. The feasibility of the operator to take
action is judged on the availability of ample time and adequate
access to equipment for performing the proposed actions. Regulatory
Guide 1.62 provides guidance in evaluating the feasibility of
operator action.

3.6.1.3.2 Failure Mode and Effects

An analysis of breaks in high energy systems, cracks in moderate
energy systems, and the consequent failure modes and erfects (e.g.,
environmental, pipe whip, and jet impingement) must include
consideration of their sources and targets. The csource corprises the
pipe which 1s postulated to fail end the resulting effects of the
failure., The target comprises structures, systems, and componen’s
considered essential for shutting dovn the plant safely maintaining
the safe shutdown, and mitigati.g the effects of the postulated pije
failure.

Interactions between sources and targets are analyred individually to
determine how each affects essential eguipment in the area of the
source. The interactions analyzed are pipe whip Jet 1mpingement
and environmental effects.

Amendment 8 3.6+5 ey 1964
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NRC Letter: May 31, 1983

Question Q430.114 (Section 9.5.7)

Describe the instrumentation, controls, sensors and alarms provided
for monitoring the diesel engine lubrication oil system and describe
their function. Describe the testing necessary to maintain a highly
reliable instrumentation, control, sensors, and alarm system and
where the alarms are annunciated. Identify the ‘emperature,
pressure, and level sensors which alert the operator when these
parameters exceed the ranges recommended by the engine manufacturer
and describe any operator action required during alarm conditions to
prevent harmful effects to the diesel engine. Discuss systems
interlocks provided. Revise your FSAR accordingly.

Response:

1. Refer to revised FSAR Section 9.5.7.5 for a description of the
instrumentetion, controls, sensors, and their functions.

Testing will comply with reguirements stated in JEEE
Standards 279-1971 and 338-1971 (refer to FSAR Sections 7.1.2.11
end 7.3.1.1.5), and a minimum calibration frequency of once every

18 months or more frequently as specified in Millstone Station
Procedurcq.

2. Refer to FSAR Chapter 16 and Section 8.3.1.1.3 Items 2 and 3 for
testing.

3. Refer to revised FSAR Section 9.5.7.5 for location of alarms.

4. Refer to revised FSAR Section 9.5.7.5 for identification of
instrumentation.

5. Millstone 3 operating procedures address &:tions to be taken in
response to alarm conditions. These actiuns are consistent with
the engine manufacturer's guidelinss and prevent harmful effects
to the diesel engine. Copies of these operating procedures will
be available for NRC review 60 days prior to system turnover.

6. Refer to revised FSAR Section 9.5.7.5 and FSAR Section 8.3.1.1.3
for interlocks that trip engine »n low lube oil pressure or on
high lube o0il temperature.

Revision | 0430.114-1 May 1994
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and valves. The subsystem will be normally isolated by locked closed
ASME IIl isolation valves. The loop will only be used during the
monthly diesel engine testing.

On detection of moisture, the detector will annunciate a "local panel
trouble” alarm on the main control board and actuate an alarm on the
local board located in the emergency generator enclosure.

Addition of lubricating oil will be done by trained maintenance
personnel using procedures developed and proven satisfactory during
the preoperational and startup test program to prevent entry of
deleterious materials into the engine lubrication oil system.

The diesel engine prelubrication system is self-contained and
integral to the diesel engine. Continuous operation is permitted in
accordance with the manufacturer's recommendations. The "V" design
of the diesel engine allows for lubricating oil to continuously drain
down to the engine sump. This prevents the buildup of lubricating
oil in the cylinders which could be blown into the exhaust system on
engine start. The turbocharger lubricating system is self-contained
and does not ge* its supply from the engine ~i1 header thus
preventing buildup of oil in the turbocharger housing during
prelubrication of the engine.

Each diesel engine prelubrication system is periodically inspected
during plant operation for possible leakage. This ensures against
any dangerous accumulations of lubricating oil that could ignite
during continuocus prelubrication.

The prelubrication period for the rocker arm lubricating system is
2 minutes prior to any wanual start which is in accordance with the
recommendations of the diesel engine manufacturer,

9.5.7.4 Inspection and Testing Requirements

Section 8.3 discusses emergency generator inspection and testing
requirements.

9.5.7.5 Instrumentation Requirements

Section 8.3 discusses emergency generator protective trips and trip
circuit bypasses. Refer to Chapter 16, Technical Specifications, for
periodic tests of active components.

A low lubricating oil level alarm is provided to alert personnel when
the lubricating oil level in the sump falls below the manufacturer's
recommended minimum level.

A high-pressure alarm is provided to alert personnel when the

pressure in the crankcase exceeds the manufacturer's recommended
high-pressure limit.

Amendment 8 9.5-83 May 1984
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MNPS-3 FSAR

A high level alarm switch is provided to alert personnel when the oil level in the
separate rocker arm lubricating oil tank exceeds the manufacturer's
recommended maximum.

A low-pressure alarm on the local panel and a local panel trouble alarm on the
main control board are provided to alert personnel when the rocker arm
lubricating oil pressure falls below the manufacturer's recommended minimum.
Upon actuation of this alarm, the rocker arm lube oil reservoir level and the
rocker arm lube oil duplex filter pressure differential will be checked and
corrective action taken to maintain operability of the rocker are lube oil system.
In addition, the rocker arm lube oil reservoir level will be checked daily on
operating engines, and prior to any manual start.

Actuation of the low lube oil pressure switch will energize an annunciator and
give an alarm that the lubricating oil pressure has reached a dangerously low
level. Actuation of any 2 of these low lube oil pressure switcnes will shutdown
the engine.

High- and low-temperature alarms are provided to alert personnel when the oil
temperature rises above, or falls below, the operating range recommended by the
manufacturer.

The following annunciators are on each emergency generator local panel:

0 moisture detector circulating pump motor thermal overload or loss of
control power.

o lube oil moisture content high

0 rocker arm lube oil pressure low

o crank case pressure high

0 lube oil sump temperature low

0 lube oil sump level low

0 lube oil temperature high

0 rocker arm reservoir level high

0 lube oil pressure low
An emergency generator local panel trouble annunciator for each panel is
located on the main control board and is alarmed whenever a respective local
panel annunciator is alarmed.
9.5.8 Emergency Generator Combustion Air Intake and Exhaust System
The emergency generator combustion air intake and exhaust system supplies

filtered air to the emergency diesel engine for combustion and releases exhaust
gases to atmosphere (Figure 9.5-3).

Amendment § 9.5-54 May 1984
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NRC Letter: May 31, 1983
Question Q430.131 (Section 9.5.8)

Experience at some operating plants has shown that diesel engines have failed to
start due to accumulation of dust and other deleterious material on electrical
equipment associated with starting of the diesel generators (e.g., auxiliary relay
contacts, control of the diesel generators (e.g., auxiliary relay contacts, control
switches etc.). Describe the provisions that have been made in your diesel
generator building design, electrical starting system, and combustion air, and
ventilation air intake design(s) to preclude this condition to assure availability of
the diesel generator on demand.

Also describe under normal plant operation what procedure(s) will be used to
minimize accumulation of dust in the diesel generator room; specifically address
concrete dust control.

Response:

All panels, except the control panel, that house electrical, controls, and
instrumentation equipment associated with starting the diesel generators are
attached to the diesel generator skid and are NEMA 3 or 12 type, dusttight. The
free standing control panel is a NEMA 3 ventilated enclosure. However, louvers
are provided with this panel.

~&TT air filter@ will be inspected and cleaned as necessary on a weekly basis in

accordance with the normal station housekeeping procedure. The interior of the
control panel wil be cleaned using low pressure air on a weekly basis, as required.
The diesel generator enclosure floor slab will be treated with an appropriate
sealant to preclude concrete dust.s enprahe

In addition, the immediate area near the diesel generator enclosure where

combustion and¢ ventilation air intakes are located will be concrete paved to
minimize dust entrainment.

Revision | Qu30.131-1 May 1984



Open Items

Auxiliary Systems Branch

ASB-15 Dust Accumulation in Diesel Generator Building (Draft SER Section 9.4.6)

The applicant has not provided sufficient information regarding protection from
dust accumulation; the staff, therefore, cannot conclude that it meets the
requirements of GDC 17 regarding protection from unacceptable dust collection
in accordance with the guidelines of NUREG/CR-0660. This is an open item.

Response (4/84)
Refer to a response to Q¢ Quesr vn /Mo 430,131

ASB15-]



Millstone Nuclear Power Station Unit No. 3 FSAR

Question 430.133 (Section 9.5.8)

Diesel generators for nuclear power plants should be capable of operating at
maximum rated output under various service conditions. For no load and light
operations, the diesel generator may not be capable of operating for extended
periods of time under extreme service conditions or weather disturbances
without serious degradation of the engine performance. This could result in the
inability of the diesel engine to accept full load or fail to perform on demand.
Provide the following:

d.

b.

C.

d.

The environmental service conditions for which your diesel generator
is designated to deliver rated load including the following:

Service conditions
1. Ambient air intake temperature range - °F
2. Humidity, max - %

Assurance that the diesel generator can provide full rated load under
the following weather disturbances:

1. A tornado pressure transient causing an atmospheric pressure
reduction of 3 psi in 1.5 seconds followed by a rise to normal
pressure in 1.5 seconds.

2. A low pressure storm such as a hurricane resulting in ambient
pressure of not less than 26 inches Hg for a minimum duration
of two (2) hours followed by a pressure of no less than 26 to 27
inche; Hg for an extended period of time (approximately 12
hours

In light of recent weather conditions (subzero temperatures), discuss
the effects low ambient temperature will have on engine standby and
operation and effect on its output particularly at no load and light
load operation. Will air preheating be required to maintain engine
performance versus ambient temperature for your diesel generator at
normal rated load, light load, and no load conditions. Also provide
assurance that the engine jacket water and lube oil preheat systems
have the capacity to maintain the diesel engine at manufacturer's
recommended standby temperatures with minimum expected ambient
conditions. If the engine jacket water and lube oil preheat systems
capacity is not sufficient to do the above, discuss how this equipment
will be maintained to do the above, discuss how this equipment will
be maintained at ready standby status with minimum ambient
temperature,

Provide the manufacturer's design data for ambient pressure vs.
engine derating.



Response:

a.l.

a.2.

d.

Discuss the effects of any other service and weather conditions will
have on engine operation and output, i.e., dust storm, air restriction,
etc.

Ambient air intake range is -17°F to 1029F,
Maximum relative humidity is 100 percent.

According to the manufacturer, engines are rated on a basis of long -
term effects on the life of the engine due to altitude and ambien?
temperatures, The manufacturer has provided assurance the.
hurricanes and tornados are considered short-term conditions and ai
of no consequence to the gate or capability of these units. In addition,
from data provided by the manufacturer, there would be no long term
derating of the units for ambient pressures of 26 inches Hg or above.
..-v".\". 8
The diesel engines level of degradation vs. percentage of full load
applied to a full speed no load condition with low ambient intake air
temperatures has been confirmed. The diesel engine manufacturer
states that there is no degradation of the diesel engines ability to
accept and carry load after operation at full speed no loaa condition
at low ambient intake air temperatures,

In addition, the manufacturer has assured that air preheating is not
required,

The engine jacket water system is heated by an 18 kW electrical
heater. The water is circulated by the standby jacket coolant mo tor-
driven pump. The jacket water temperature is controlled between
'3‘,’:" and an alarm sounds if the jacket water temperature reaches
9 .

The lube oil system is heated by a 15 kW heater with circulation
prov.ded by the motor-driven prelube and filter pump. The lube oil is
controlled between 1206YF and 125F at the heater, and an a'arm is
given if the lube oil temperature in the oil sunp reaches 1 LOOF,
o

These keep-warw systems have sufficient capacity to maintain the
diesel engirw at the manafacturer's recommended standby
temperatures at minimum expected ambient conditions. Refer to the
response to NRC Question 430,122 for measures that may be taken in
the event of a failure of the emergency diesel generator enclosure
heating system to maintain the minimum expected ambient
conditions above 50°F,

Manufacturer derating data is applicable on a long-term busis for the
altitude derating and is not applicable to short-term phenomena such
as tornados, hurricanes, tropical storms, or other weather
depressions.



€.

There are no adverse effects from other service or weather
conditions on engine operation.

Refer to FSAR Sections 9.5.4.2 and 9.5.8.3, and the responses to NRC
questions 430.19, 430.70, 430.81, 430.91, 430.120, 430.126, 430.129,
and 430.134 for additional discussions of service and weather
conditions on diesel operation.



Millstone Nuclear Power Station, Unit No. 3 FSAR

NRC Letter: May 31, 1983

Question Q430.134 (SRP Section 9.5.8)

You state in Section 9.5.8.3 that damage to the exposed portions of the diesel
exhaust pipe by tornado missiles has been considered. An access hatch in the
exhaust ductwork, which will be manually opened during-teeradd alerts, functions
as an exhaust bypass (secondary exhaust path) in fesvent of tornado missile
damage to the exhaust system. This is an acceptable desigri. However, Figure
9.5.4 of the FSAR shows the location of the exhaust atcess hatch in relation to
the exhaust ductwork and the exhaust plenum openings.

a.

b.

Response

From the drawings, a tornado missile, entering either the 66" x 100"
or the 48" x 168" plenun openings, could cause sufficient damage to
exhaust ductwork and the access hatch to degrade diesel generator
operation or result in the unavailability of the diesel generators. We
require that the exposed portions of the exhaust stacks be tornado
missile protected. Comply with this position.

In the event of freezing rain, ice storm, and/or a snow storm because
of the location of the openings, clogging or total blockage, or the
freezing shut of the access hatch could results. Describe the design
features, inservice inspection procedures, and technical
specifications which will preclude this event, or alter your design to
address the concern.

Damage to the access hatch from tornado missiles is not credible.
No viable missile trajectory targets the access hatch. Once the
access hatch is open, exposed portions of the exhaust ductwork are
not required. Damage to these exposed parts will not degrade the
exhaust.

The plenum openings are sufficiently small and restricted to preclude
the entrance of missiles large enough to cause the damage described.
The exhaust duct is a 40 inch diameter pipe with a 3/8 inch wall
thickness. It is seismicly supported to withstand the high forces and
accelerations experienced during a seismic event. This design gives
the exhaust duct and access hatch adequate protection against
expected tornado generated missiles. The required missile
trajectories necessary to cause damage to the exhaust stack
coincident with the elevations required for missile damage are not
credible. The proximity of adjacent buildings shields the engine's
stack and further decreases the existance of a credible missile path.



As described in the response to NRC Question 430.129, the diesel
engine exhaust is equipped with a normally open, low point drain
which promotes drainage of water. Frozen precipitation is melted
during the inonthly diesel generator availability tests and drained
through the same exhaust low point drain. It is not credible that any
precipitation which could coliect and freeze before passing through
the drain line, would be sufficient to cause exhaust restriction due to
the large exhaust pipe diameter.

Plant personnel will be instructed on procedures for opening the
access hatch in the event that there is an ice or snow buildup in the
exhaust pipe plenum or on the access hatch,




