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GULF STATES UTILITIES COMPANY
POSTOFFICE DOX 2951 *DEAUMONT, TEXAS 77704

AREA CODE 713 838-6631

November 29, 1984
RBG- 19,576
File No. G9.5, G9.23,

G9.8.6.2

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Denton:

River Bend Station - Unit 1
Docket No. 50-458

Proposed revisions to FSAR Sections 1.8, 8.3.1 and 14.2 are enclosed
for your information. These revisions have been previously discussed
with your staff and will be appropriately included in a future FSAR
amendment.

The purpose of these revisions is to establish a qualified load for
;A each of the diesel generators, to provide revised positions on

Regulatory Guides 1.9 and 1.108 and to address HPCS independence. Gulf
States Utilities will be in contact with the Nuclear Regulatory

Commission Project Manager regarding submittal of additional information
to support these revisions.

'

Sincerely,

W 'O
J. E. Booker
Manager-Engineering
Nuclear Fuels & Licensing
River Bend Nuclear Group

JEB/WJR/M/je

Enclosure

pool
8412120490 841129
PDR ADOCK 05000 e
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RBS FSAR

( h, . TABLE 1.8-1 (Cont)
|

Regulatory Guide 1.9, Rev. 2 (December 1979)

Selection of Diesel Generator Set
Capacity for Standby Power Supplies-

Project Assessment

1. The selection, design, and qualification of the
Division I and II standby diesel generators,
1EGS*EGlA and LEGS *EGlB, comply.with Regulatory
Guide 1.9, Rev. 2, dated December 1979. -

3

2. The selection, design, and qualification of the
-

HPCS diesel generator (Division III),
lE22*SOOlG1C, comply with the guide with the
following exceptions and clarifications
promulgated by NEDO-lO905 and its three
amendments:

- AGg
"#3 a. The design of the HPCS diesel generator unit

complies with IEEE 308-1971. Regulatory
Guide 1.32 is addressed in a separate
compliance ~ statement.

b. Paragraph C.4

Exception is taken to strict conformance to
Regulatory Quide 1.9, regarding voltage and
frequency limits during the [initigI)1oading it'
transient. p

. <

.

5

i -

| - Amendment 11 9 of 193 January 1984-
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BBS FSAR

MRs
- Shk TABLE 1.8-1 (Cont)

The tests performed and described in
NEDO 10905-3 have been determined to be
acceptable pursuant. to the letter from
Olan D. Parr, Chief-Light Water Reactors
Branch No. 3 to Dr. G.G. Sherwood of GE,,

dated April 7, 1980.

c. Paragrachs c.4 and C.13

I Clarification of these paragraphs is needed
since{the HPCS dieseJ. generator carries one v

*=vylarae connected load.F Jixty-nine val-id
W d start-and-load tests with no failures were
D conducted on the HPCS diesel generator at
D Lasalle County - 1 and 2, in lieu of the
I 300 tests required by Section 6.3.2 ofg
I e IEEE 3d7-1977.
174

- EQ7 The HPCS system consists of one large pump
8 motor combination which represents morel

y ]$ - y
w

* than 90 percent of the total loadr.,
consequentlyJ }imiting the momentary voltage, g.t o*

'

*Af crop to 25 percent and the momentary. 3"'

c d frequency drop to 5 percent would not
d

9 significantly enhance the reliability of
AG HPCS operation. To meet these regulatory

Y quide requirements, a diesel generator unit
Q g ]g approximately two to three times as large as
G that required to carry the continuous ratedg

rt } 4 load would be necessary. However, the
frequency ard voltage overshoot requirementst- a,

L E of Regulatet r Guide 1.9 are met.|;-
%

.

;:

* O Section 6.3 of IEEE 387-1977 is construed to|

f mean that, in the case of the RBS HPCS.

E diesel generator unit, a type qualificationy
L testing program pursuant to Sections 6.3.1,4g 3 6.3.2, and 6.3.3 is not explicitly required,1

|' ' { {$ since it is a type previously qualified as a
standby power source for nuclear generating
stations.

'.

; d. Paragraph C.5

7- The HPCS diesel generator unit was qualified
i

- pursuant to IEEE 323-1971. Methods 'oft

implementing IEEE 323-1974 for GE (NSSS)
9,

10 of 193
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;6>; TABLE 1.8-1 (Cont)
':59

,

equipment are defined in NEDO-21898.
Regulatory Guide 1.89 is addressed in a
separate compliance statement.

e. Paragraphs C.6, C.7, C.8, and C.11

The surveillance system of the HPCS diesel
g generator unit provides main control room

alarms of abnormal values of all bypass
parameters individually or grouped..

However, it does not provide an indication 11
of which protective trip was activated first
because individual alarms for each bypass 6d
trip parameter are provided at either the
main control room panel or the local diesel
generator control panel. More discussion
can be found in the RBS position on
Regulatory Guide 1.108, which is addressed
in a separate compliance statement.

f. Paragraph C.9

Y a The equipment was qualified pursuant to,,

vfg,j . Tj IEEE 344-1971. Regulatory Guide 1.100 is
T' i addressed in a separate complianceg g

o M; statement.

) g w$
,

g g. Paragraph C.14
d E til!

O S Exceotion is taken to load sequencing. Theho f f[j g; total load (HPCS pump motor load with HPCStr
'G g gg; ; Lat. rated flow)I is accepted by the diesel,

-$ g q7 generator at the initiation of the test, and.:
,

?

.
this load is carried for 24 hours.

,

FSAR Section - 8.3.1.2.2, 11,

l
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)- ~ TABLE 1.8-l'(Cont)

-Regulatory Guide 1.108, Rev 1 (August 1977)
'

Periodic Testing of Diesel Generator Units Used as Onsite
Electric Power Systems at Nuclear Power Plants

,

Project Assessment - Comply, -with the following
-clarifications:

l'. Paragraph C.1.b(4) - The surveillance-system for
the -standby diesel generator units at RBS
provides remote indication of the standby diesel
generator unit status through the use of th'e
" standby ~ diesel generator inoperative".and the
" standby diesel generator trouble" annunciators
and . the " standby diesel generator tripped"
indicating light, all of which are found in the
main control room. Indication of the HPCS diesel
generator unit status is attained via the engine
overspeed trip annunciator, the generator
overload alarm, and various protective . device
bypass alarms which are located in the main
control room. There are means of communication

(#hif between the main control room and the diesel
generator control room that provide for the
determination oo f the underlying cause or causes
of the particular status.

2. Paragraph C.1.b(5) There is no first-out-

annunciation feature for the diesel- generator
protective trips.

'

During an emergency condition only two protective-
I 7features (generator differential and . engine

'

overspeed) trip the HPCS diesel generator. There
is no benefit knowing which alarm tripped' first.-

They are mutually independent trips; differential
relay trip does not result from overspeed and
overspeed does not result from differential relay
action).

Standby diesel generator surveillance systems
annunciators located in the standby diesel- -

generator- control room are separated into
subsystem groups. Each subsystem group is
provided with a first-out indication.

. g Amendment 7 146 of 193 February 1983

.

;-.
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TABLE 1.8-1 (Cont)
.. -

,

5 /. Paragraph C.3.b Regulatory Guide 1.16 is-

addressed in a separate compliance statement.

FSAR Sections - 8.3.1, 14.2.12

Euep ian 'is to.bew to per$ermance3. P e..g.pk. C.1.o.(3') - ly
oh he over loo.d +est sinee he eese\ gener tors wil)
no k ~ he opsva.+sk a.% ove Le\ r. ra.ke& \o,.f ,

4. Pa.r ppk C.2 a. (9) - TAe on-site pre opeeaA1.wa.\
reb.b'ili49 fe sts rep \ red by 4 bis reclim were,
per4er mecl wilk. We excep+ Ion &4.t the diese\
gewera.fors we re subjec+ed do Sao (0 4a.st sf<rk.s

($:% o.sk kew ( a) moL\hteb ska.rk.s a.s diseu.ssed \n
W.*

Sectiew 9. 3. l. l. f, 7 .
e

h .

,

j . ,

!

,

* .

i

:

Amendment 7 146a of 193 February 1983
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Pg 9.3- 7Insert 1 -

excep iaw. 'is ke. SkAwbky service wa.ket sys4em. The.
'

dAn

powerd by 1 ens + suG1A a.nl by4 emiw A pwmps a.v e-

1E22. * S 0 084 ( e ne p wm p on e ark bush . Tke kro'm B pumps

are %eb. powe ce b hy i E'NS + S W G 1. 8.

xnsert 3. Pg 8.3-16-

stawdby service wa.kee 9mmp motor awl m'sseeUnweows
3

vt.hrie s o.s s o ci a.4ed wi& W .

Pg S.3- !?Insert 3 -

except 4he standby service coa.ter pump is s egnenced do
start as no+ed in Tab \e 9. 3 - 3. fo a\\ow he \\9cs pwmp
-lo a. lain its rega'sred speel wA 4\ow.

Insert 4 Pg T.3- 3 0-

S4=wh Aiese\ gewerders 1EGS4 EG1 A ad 1.EGS+EG1B3

poen b\rh- ****^ k P4 (4.**DD ca+Ien dests ene:.kpere

Jn a.ec e r J wc e wi dk IEEE 377 Awd % EEE 323 .

|

|

|

|

|

*
.
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.Tnserk 5 Ps 9.3-36
'

-

In dAWi m 4 4\.e q.wa.\ikledim 4ests condu.ched ow ea.ck
viesel genera. tor set ok he ewpwe. momw4 ckwrer's 4ac4ory ,
4kese s4a.wAby Aiese\ genera.4 or seks were swbiec&el to tw o
(C) 4ast stacks o.wk 4en (ich medikied skarfs aster ne'ir
in s4a.d a.C e.w. a.k 4k e sife, 4 m Jif;eJ sfc.rb is de(ined as
a.sko.e4 wkick.iweb.Aes o. peekbe 9erted s recommenj,j

by 4be exp*e mawaka.c4*re r > loding +o '75% e4 4ke rwavimm

des' iga loa.d w'ik'iw 3 4. 5 miwwkes , awl operdiew d l'is
loa.d 4er o.perevie=4ely one di kou.r, The modi 41ed s44rl:

4may be perfor med wi4k 4ke eng'iwe d its opera.41g emp-
c a n d.w c t e d 4 ro m 4 .e r"ol^erdare , 7/ie fa.sh sta.rks o.r e

cowbro\ re o m by s'imwla.klew ok o.w GS F signa.\ wik kt
re dy sfawdby sfa.4u.s. baring e ek. kast delew.giwe 6w A.

4ke enQwes a.re \oded fo fke ESl: bws lea.d shewn k
Tale 7.3-2, o.wA raw o.h &d load for approx'immtel foury

(84h h.o w r 5 .

E ek. Aiese\ gewera.4or sek was g'ivew e,. loa.A c pAgi;49
fesh o.t 4keit- rde d, \o a.A of 3s o o A.w for 4 wen +y-b.c
(,su\ kou.e s . The e ngin es we re no l 4e sted a.+. Ike'ir4wo,

rdb.g siwe.e Ikese seks will nel be opereded(c kowe
h e en.ke d \oo.d .abo ve

p 8.3-42._In s erk lo -

g

Aw ever, 'i4 a. ioss o( bas volte.ge is sensed by mo re daw ..e
eka.wwe\ ok u. der ve\4 age re\nys , 4ke Hpc.5 pump 'is 'iAibiled

from s+.rt'iwg.

.

b

- . - - - , - . . - . - - . . - - . . - ,---,,.---.,,,..,_,,-n,.-,-.--,.,-----,.,.n.- ,-.-. .--., - -.- ------ ,--,.. - ., - .. ,.- - ------
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P e. 3 - 5 3.Insert 7 - g

. e 4 h e. HPCS d,\e se\ ogewer o.4er sek to stark o.wl acce\erale
ews descrSoel i kegn\a.-to rahed speed its regu.irel \ooA5 i

4.,y caae i. ios (see sech J.si.

.L sert 2- Pg F.3- 54

Four (4) co\d 4 51 starks ;a.

b. Fou.c (4) kot .4 a.sk shard.s ; and -

Lelve (i?.h mea'Eied 8t^rk S -c.

The 4ast sfa.rks o.re. cow &u.che.d 4rm 4ke ma'iw c. entre \ room,
ok aw ES F sigwa.\ win. (h,e ewgwe \w. a. rea.dy

by sim u.\a.41aw
sfaway s4aAns. Follou21w g eacL. 4a.sh sfa.rl,4ke espwe is
lo.ded 4o de ESF bus lea.d s ke w n 'iw Table. 2.3 - 3 3a

| a.w A. ru.w el b4 lo d for approxima.4ely fear M keurs.

| 7ke medi4;e1 s4=rfs Inc.lu.de o. prelu.be period as reeemmendel

f by 4kt manaka.clarer , load.'aq h appres;ma.kely 3.t.oo Leo
3 4. 6 mi n a.4e s , a.w.1 op era.41 ew. o.+ 4k.'.s load

f ul4(.iw
4.e approxim fely ont 26 kour. Modified starts may beI

|
per('orm ed u.Aik the engine at ils operating lemperature..'

P 8.3- 51,Insert 9 -

g

( peroximately a.s co hp), one. me&ium she pump (4ro hph
swa a%v miscel\s.neous \end s; *

*
. .

.

[ I n s e r.l. 1 0 - f) 7.3-53 -

'

. y .- ;- s. ,, us. .

- The HPCS ' diesel generaler comprisis of single
''

,

g eneraler driv'en by c. single angine . Thi. J.e.el gener tor .

'

sak naikker opera +es in par llel uMk .ny other chesel 4,',. . .

.
- S toeroloc set nor has 4.an J.m en);ne, drikin3 if(,jnh)s

y g en era.c . y y :.:w h,- .

ac ., .: & .,a: .J ', u.%. ,. a # i & ::s s e m 4; E 6 E F. 0 5. .
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respectively, if required during loss of preferred power.
'

There is no automatic fast or slow transfer from the far:
preferred transformers to the normal buses for either (if

'

LENS *SWGlA or LENS *SWG1B. The third standby 4.16-kV bus
1E22*S004 is energized from the normal 4.16-kV swing bus
1NNS-SWG1C and has access to the preferred sources via the
primary normal 4.16-kV buses, INNS-SWG1A and INNS-SWGlB,
upon loss of normal power. .g g. gg Q
Each of these standby 4.16-kV buses has a ' standby 4.16-kV
diesel generator capable of supporting (@@ upon loss of
normal and preferred power. The c;0m A4 diesel generator
1EGS*EGlA supports standby 4.16-kV bus LENS *SWG1A and

'tS E5 6 diesel generator 1EGS*EG1B supports standby 4.16-kV
bus 1 ENS *SWG1B. The HPCS system CLOG mik' diesel generator
1E22*S001GlC supports standby 4.16-kV bus 1E22*S004. Each
standby diesel generator is physically separated from th'e
others and is located in the Seismic Category I diesel
generator building. Failure of one diesel will not impede
the operation of the other two diesel generators.

Standby 4.16-kV bus 1 ENS *SWG1A and normal 4.16-kV
,

bus INNS-SWG1A may be fed from the preferred station service
transformer 1RTX-XSRIC simultaneously. If an undervoltage
condition were to occur concurrently on both buses, a trip
signal would be given to the normal supply breaker on
INNS-SWG1A and to the motor feeder breakers on that bus. If
proper voltage is not available, a trip signal would be dk.:
given to the preferred supply breaker on 1 ENS *SWG1A and the
standby diesel generator would start and would energize the
standby 4.16-kV bus. Division 2 equipment follows the same
operation. Reference 2 provides a description of the

is standby bus transfers and tripping under loss of power
conditions.

as reguwed.

The standby 4.16-kV tandby buses are electrically
I independent 'and, physicall isolated from one another. Their ,

loads areIredundant (ana consist of standby motors and
standby 480-V load centers. De control power for the

,

standby 4.16-kV switchgear and for INNS-SWGlA, INNS-SWG1B,-

and INNS-SWGlC is supplied as shown in Table 8.3-8.
Insert 1

yn e.16-kV switchgear issembl'ies 1NNS-SWG2A and INNS-SWG2B at
1

the circulating water pump area and INNS-SWG3A and
,

1NNS-SWG3B at the cooling tower makeup pump area and
,

'c1NNS-SWG4A and 1NNS-SWG4B at'the radwaste building are of

'4 the split-bus ,. design.....Under. normal conditions the supply ,

' breaker on each bus is closed and the bus tie breaker is '-'

.,

open. No automatic closing of the tie breaker takes place ,
,

..after tripping either supply breaker. Closing all breakers
, ,

.is by manual control. When the supply breakers and bus tiey, g . ' .,

;' ( ' breaker are to be closed to parallel two sources for a short. , 'n*

* : s" . We-

Amendment 13 8.3-8 June 1984 - , hii'
,
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and 120-V ac regulated power supplies. The 125-V de systems jh3
provide de power for de loads, uninterruptible power e#

l supplies, backup instrumentation and control, and are
described in Section 8.3.2. The 120-V ac uninterruptible
power supplies provide ac power for security, control, and
instrumentation systems for the nonsafety-related and
engineered safeguard systems (Section 8.3.1.1.3.7). The
120-V ac regulated power supplies provide ac power for
instrumentation, security, and communication systems for the
nonsafety-related and engineered safeguard systems.

The instrumentation and status indications of Class 1E
switchgear aforementioned are described in Section 7.

8.3.1.1.3.6 Standby Electrical Powe'r Systems
,

The standby electrical power systems are designed to provide
redundant sources of onsite ac electric power which are
self-contained within the unit and which are not dependent
on the normal and preferred sources of supply. The standby-
electrical power systems are capable of supplying ac power
for electrical loads which are required for a safe shutdown
of the reactor.

The standby system ac distribution buses are rated at
4.16-kV and 480-V. There are three standby 4.16-kV ac buses a.
and four standby 480-V ac load centers. The bus d?configuration (Fig. 8.1-6) is described in

~

Sections 8.3.1.1.3.3 and 8.3.1.1.3.4. Upon loss of voltage
on associated standby 4.16-kV buses, or a LOCA signal
initiated by an abnormally low water level in the reactor
vessel or a high drywell pressure, or a manual start
signal, the generators are started and brought up to rated
frequency and voltage. If, at this time, the two redundant
supply power lines to the buses are open, the standby
generator breakers automatically close on their associated
dead buses (Section 9.5.6.4). The diesel generators are not

.

automatically connected to their respective standby 4.16-kV
buses if the buses are' still connected to either the-

preferred or normal station service transformers.s

Unit 1 reactor has three diesel generators: 1EGS*EG1A,
1EGS*EG1B, and 1E22*S001G1C. Diesels 1EGS*EG1A and
1EGS*EG1B are devoted to safety-related equipment as shown
in Fig. 8.1-6. Diesel 1E22*S001G1Crrr "^"rt;d J a-mam1--mv=.

4W the HPCS systemr ti:2 M as described in
-

Section 8.3.1.1.3.6.2. *\

i-(kwevisses

Amendment 11 8.3-10 January.1984
y

,1
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system associated with that generator. Safety-related
. ,

piping and valves subject to freezing are electrically heat y;j
traced and thermally' insulated. ;.J .

The standby diesels for 1EGS*EG1A and 1EGS*EG1B are
Transamerica Delaval Inc. type DSR 48 and provide 4889 bhp
in continuous duty. The synchronous generators were

4. manufactured by Electric Products Division Porter.
' The rating of each standby diesel generator is determined
,p from plant design and power requirements and has the

g capability to ensure proper starting and operation of all
,y required motor loads without excessive frequency or voltage

d r_op . The rating of each of the standby diesel generators
,g}is'basedon)themaximumrequiredcoincidentloadsduringtheqs

unit design basis accident (DBA) in accordance with
Regulatory Guide 1.9, except for the HPCS diesel. The
philosophy applicable to the sizing of the HPCS diesel is
defined in Section 8.3.1.1.3.6.2.

The [no6me plM6rating of the standby diesel generator sets are as
follows:

Standby Standby
Diesel Generator Diesel Generator Time

IEGS*EGIA 1EGS*EGlB (hr)

( ')3,500 kW 3,500 kW 8,760
3,850 kW 3,850 kW 2

The 8,760-hr ratina $s on continuous duty under normal

maintenance. IThe diesel generators are capable of supplying'
JJo percent in excess of their 8,760 hr rating, at rated- qy-

O voltage and frequency for any 2 hours out of any 24
consecutive hours of operation.

No derating is required for operation of the standby diesel .
.

u generators for ambient temperatures up to 125*F or for
ambient atmospheric pressures down to 20.58 in. Hg-absolute
(10.1 psia). '-

The standby generator and the 4.16-kV preferred station
service system are manually synchronized during periodic
testing or upon restoration of preferred power. If any
safety-related switching equipment fails to operate
automatically, manual operation is possible, remotely in the
main control room or at the standby diesel generator control-

room. Except for sensors and other equipment that must be
directly mounted on the engine or associated piping, the
controls and monitoring instrumentation are installed on
free-standing floor-mounted panels located in a
vibration-free floor area.

-

(S.C9Amendment.13 8.3-12 June 1984 (
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Adiesel-generator unit to the automatic load sequencing
}"Esystem.

l

The standby diesel generator incorporates two modes of
control,~ OPERATIONAL and MAINTENANCE.

a. In the OPERATIONAL mode the diesel starts and comes up
to speed when either. of the following conditions is
present:

1) A MANUAL START SIGNAL generated from the local
control panel and the units entire protective
system is reset..,

2) An EMERGENCY START SIGNAL generated by either a.
LOCA signal or a sustained bus undervoltage or by
depressing emergency START push button in the main
control room. Except for overspeed and generator
differential, no other diesel generator protective
device is functional under emergency start
conditions. The emergency start overrides all
other conditions such as manual running, test,
tripping on fault (other than overspeed or I

generator differential) and returns the unit to
rated speed. (Refer to Section 8.3.1.1.4.1)

.

b. In the MAINTENANCE mode only the engine ROLL pushbutton
on the local panel is operative. This feature permits
cranking the diesel without effecting a start.

c. The standby diesel generators may be tested while in the
operational mode by manually starting the engines and
manually closing the circuit breakers connecting the
standby diesel generators to the bus. In this manner,
the standby diesel generators can be tested under load,

* while in parallel with the grid. -

Should the grid go to an undervoltage or underfrequency
condition, the circuit breakers in the Fancy Point

*

Substation trip and deenergize the circuit feeding the
preferred station service transformers. The pilot wire
system also initiates a trip of the 4.16-kV circuit
breaker between the preferred station service
transformer and the bus. With the preferred or
alternate supply breakers in the open position, the

'
' generator setting would switch from the parallel

operation mode to the isochronous mode, and the standby
diesel generator picks up the entire load of the standby
4.16-kV bus sepewhd y.

Amendment 11 8.3-14 January 1984 h[

i
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d The standby diesel generators are capable of running2@.* unloaded for 7 days without degrading the performance or
'

reliability of the engine. The manufacturer has
demonstrated this capability with a special no load
endurance test.

8.3.1.1.3.6.2 High Pressure Core Spray Power Supply System

8.3.1.1.3.6.2.1 Deccription

Fig. 8.3-3 shows the HPCS power system (Division III)
simplified one-line diagram electrical arrangement, power
distribution, protective relaying, and instruEentation for,

the HPCS power system.,

.

The HPCS power supply system is self-contained except fdr
the initiation signal source and access to the preferred
source of offsite power through the plant ac power
distribution system. It has a dedicated diesel generator.
1E22*S001G1C and is operable as an isolated system
independent of electrical connection to any other system.

The HPCS diesel IE21*S001G1C is a Stewart and Stevenson
EMD 20645-E4, 20-cylinder vee type. It provides 3600 bhp in
continuous duty. The synchronous generator was manufactured
by Ideal. This SM-100 model has an 8,760-hr rating of
2600 kW, and a 2,000-hr rating of 2850 kW..j

Seismic qualification of the HPCS diesel generator and
associated equipment is discussed in Section 3.9.2.2B and 33
3.10B. Environmental qualification is ' discussed in
Section 3.11 and in the separate Environmental Qualification
Document (EQD).

airj|| The standby auxiliary equipment such as heaters,

| ^: compressor, and battery charger are supplied from the same .

| power source as the HPCS motor. j.

4
Voltage and frequ'ency of the HPCS diesel generator is :.

power #compatible with that available from the plant ac,

' system. W
nserk 1 E

2The HPCS diesel generator has th capability to restore;

power quickly to the HPCS bus in the vent offsite power is e
unavailable and to provide all required power forthe45i: startup and operation of.the HPCS systeme The .HPCS diesel c.

'

a LOCA signal from the')8 1
. generator starts automatically on
' _;;;12 bu:Jundervoltage,+ "plant protection system or (th; f"rCCa g'

.and will be automatically 'the HPCS bus when the
connected to/nota' y_,p. ' plant preferred ac power supply His available. The '

%an 4 / , ,_ . a i :'~pfA - < , ,

g,
,
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u

% interlock' is provided to avoid accidental paralleling. /
>- ~There is no sharing of the HPCS power system with other En

] s_tandby diesel generators.P oe m tcrc mer pcm pla Q -
g bni t TO g-
w
w The HPCS power system loads consist of the HPCS pump / motor
jh and associated auxiliaries, ' uc' 'ds motor-operated valves,c

water pump, and miscellaneous PRR5Ri%g--

_ . . , _ . . _ __ m,

auxiliary loads. Table 8.3-3 shows the Division III loads.
Frequired during normal snutdown, forced shutdown, and LOCA.

"7T~ Table 8.3-3 lists the Division III loads of Class lE 125-V
'de batteries. ira+ed at

! motorfisThe HPCS pump a General Electric 4kV vertical
induction motor cccu rn.; 2500 hp. ~ The vertical pump was
manufactured by the Borg-Warner Byron-Jackson Pump Division.
It is rated at 5,125 gpm with 945 ft of head and h4 as a
maximum shaft bhp of 2,500 at 1,780 rpm. N5 mofor
The HPCS electric system is capable of performing its
function when subjected to the effects of design bases
natural phenomena. It is designed in accordance with
Seismic Category I and housed in a Seismic Category I
structure.

The detailed description of the fuel oil storage and -

transfer system associated with the HPOS diesel generator '*

unit is described in Section 9.5.4. Fuel for the HPCS
~

diesel engine is provided in a separate day tank and in a
storage tank. The day tank permits a minimum of 1 hr of
operation at rated load. The combined capacity of the day
tank and the storage tank permits the HPCS diesel engine to
operate at continuous rated load conditions for at least 7
days.

t-

| The engine air starting ' system contains two complete sets ,

of starting components, either of which is capable of
starting the engine. Each set of components consists of
dual air start motors, air relay valve, solenoid valve, air-

receivers, and air compressor assembly. One of the
compressors for the HPCS diesel generator is electric motor
driven, and the other is diesel engine driven. Both
compressors are capable of automatic start and stop-and are
controlled by pressure switches to maintain required

. pressure in the air receivers. The two air starting systems
are independent and arranged so that failure of start in one'

system causes automatic transfer to the other system.

Manual controls are provided permit the operator to'

select the most suitable disty bus on path from the power

h'At
Amendment 11 ?Jt January 1984
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'r4)"~$ ' supply.. to the: load. 'An automatic start' signal overrides the~

-

] exercise | mode.. Provisionssare made for control- from- the
' - . main control' room and external to the main control. room from-

~

:an HPCS-diesel generator control'panelflocated, external: to,
_

Ethe main ' control room in the~ diesel. generator building as*

shown- in Figure >8.3-11. The control panel includes
facilities' for- breaker control of incoming feeder and HPCS
; generator- ' breaker together with ' frequency meter,
synchroscope, _ bus, and incoming voltmeters and engine speed ~

[ control:. device.

:Except for sensors and other equipment that must be directly,.

Fp mounted'on the> engine or associated piping,,the controls and
'

. monitoring instrumentation are installed on free-standing
-floor-mounted panels located in a vibration-free floor area.

_

Control power for the HPCS diesel generator unit is supplied
'from its own 125-V battery system, which consists of a

' battery _ with its own battery charger. The -charger is
, designed to carry the continuous load in addition to normal

battery . charging current. Section 8.3.2.2 provides a>

discussion of,the HPCS 125-V de system. Tables 8.3-3 and-
<: 8.3-6 .show the HPCSfdiesel generator size and the 125-V dc

' load requirements.
'

n 8.3.1.1.3.6.2.2 Starting:and Loading

c($ee? A. lossf of _ normal potential at the HPCS bus is one'of the
|three-initiating signals which automatically starts the HPCS
. diesel, generator. The other- two signals. are accident-
signals of reactor' low water level and-high drywell pressure'r

which are_ described in detail in Section 7.3.1. On receipt
of a start signalJor-HPCS supply bus undervoltage,..the HPCS

|~.
diesel generator will start- and accelerate to-operating

|; voltage and~ frequency as standby power supply for the 'HPCS-

y system.- On reaching rated speed and voltage, the generator
'

is automatically connected to the HPCS bus if ac. power is
not available at .tdue bus. Once the diesel generator.has

J 'been energized, the unit, will ' continue to operate until.

manually deenergized or until the protective devices of:-the
HPCS' diesel generator cause a trip.

1&ut HPCS diesel generator is capable of running unloaded for.
~

4.5 hours without degrading the performance or reliability
of. the engine, after which, it must be run at 40 percent of4
nameplate-rating for 30 minutes. a adnimam o(.

44ug bas,is -
The HPCS diesel generator has the capacity to start all

design so that'the main pump ismotors as required by' e
at rated -speed- and all- required valve operations are

9h Amendment 11 8.3-17 January 1984-
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and 9.1.3.

(completed within the time- requirements described in
Sections 6.3 All HPCS loads associated with the DBA are
started concurrently!. N lead cccucacine ic rccu cmp,iD Inserk 3
An emergency demand start signal overrides all other
operating modes including tests and then returns control to
the sequencing system. Refer to Section 5 of NEDO 10905 for
a description of control and protection of the HPCS diesel
generator.

- 8.3.1.1.3.7 120-Volt AC Uninterruptible Power Supply System
The 120-V ac uninterruptible power supply system supplies
control power to vital computer and, instrumentation loads
for which power interruption must be avoided. These
services are necessary for the normal operation of the
plant.

Power from the uninterruptible power supplies is free from
' extraneous voltage spikes, switching surges, and momentary
interruptions, and satisifies the voltage and frequency
variation limits of the station computers and
instrumentation systems. A high degree of power continuity
is provided, with the uninterruptible power supply being
able to switch automatically between two independent sources
of input power, or to transfer to an independent alternate

((N.-Ufsource of regulated ac power with sufficient speed so the
operation of the computer and instrumentation is not
affected.

Normally the uninterruptible power supply inverter
! (Figure 8.3-1 and 8.3-2) receives de power from a 480-V ac'

motor control center (MCC) feeding an ac-to-dc rectifier,
with a second source of de power coming from the 125-V de
station battery. Any failure of the MCC feeding the
rectifier results in the * station battery carrying the
uninterruptible power supply load without interruption.
Malfunctions of both of the two de sources of power to the
inverter or the inverter itself causes the static switch to

-

automatically transfer the power source to an independent
alternate source fed from a 480-V ac MCC feeder through a

,

voltage regulating transformer in all uninterruptible power
supplies except 1BYS-INV06. 1BYS-INV06 is located in the -

Service Building and differs from the nonsafety-related UPS
units in that it has an output of 120/208 V ac, three-phase,
and has no alternate source transformer. 1BYS-INV06

'

furnishes power to DRMS, ERIS, and other support service
loads. A make-before-break manual bypass switch enables
maintenance, inspection, and testing of the uninterruptible
power supply components to be safely performed while feeding

Amendment 11 8.3-18 January 1984 (}
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'

11- 6. Each standby diesel generator set is capable of being 'J
emergency started in the operational mode from the main
control room as well as the standby diesel generator
control room near the engines. There is no transfer
scheme between these two locations, since the emergency'

~ start' controls are in parallel. Normal start controls
. are on the local engine control panel only in the

standby diesel generator control room near the engines
(Fig. 8.3-11).

7. All standby diesel generator parameters that are
bypassed under accident conditions are annunciated in
each standby. diesel generator control room. These
annunciators are located on ~the associated standby
diesel engine control' panel.

,

.8. .All conditions that render the standby diesel generator
incapable of responding to an automatic start signal are
annunciated in the main control room.

8.3.1.1.4.1.1 Qualification Testing
.

In accordance with Branch Technical Position EICSB-2, Diesel
Generator Reliability Qualification Testing, the standby

-

diesel generator manufacturer, Delaval Engine and Compressor . g3
Division, has. performed a series of qualification tests to My*
verify compliance with the requirements of the
above-referenced NRC BTP.

4

Surveillance _ instrumentation is provided- to monitor the
status of the power supply and starting equipment of each
standby generator. Instrumentation and control are

, . essential requirements in the' design, installation, testing,
.

operation, and maintenance of the standby generator. All
1 conditions which can affect performance or indicate- .

unavailability of each standby generator are annunciated in
the main control- room. Local indicators and controls' of
each diesel generator are located within their respective..

rooms. Remote indicators and controls are located in the'

main control room on separate sections of the control board.
< . Additional information on instrumentation and controls is'

~ presented in Section 7.3.1. The controls and instrument -

cables are routed to prevent common failure. All control
switches on the main control board are clearly identified as

- ' to the equipment that each switch controls
(Section 7.1.2.3).

;

-+ Insert 4re % S.1-31,3 wA L s ed '4.

h~Amendment 11 8.3-30 January 1984
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g"m When the HPCS die'sel generator is called upon to operate
under accident conditions, the only protective devices used.

are the generator differential relays and. engine overspeed
Jtrip device. The engine overspeed trip device is mechanical

and trips the engine directly. The trips are annunciated in )
the main control room. Other protective relays, such as ''

loss of excitation, anti-motoring (reverse power),
1

overcurrent with voltage restraint, high jacket water l'

temperature, and low lube oil pressure, are used to protect H

the machine when it is operating during periodic tests.
These r'elays are automatically removed from the tripping
circuits under accident conditions. In addition to these
protective relays, a normal time delay overcurrent relay
senses generator overload and causes an alarm in the main
control room. The generator differential relays and
overspeed trip device are retained under accident conditions
to protect against what can be major faults which could
cause significant damage. All the bypassed protective
devices cause alarms in the main control room and the
operator then has sufficient information to take necessary
corrective action. Because during accident conditions the
HPCS diesel generator is performing a safety-related
function, these protective devices are insignificant so far
as the engine condition is concerned. The engine is capable
of operating under these abnormal conditions, and it is left

W. to.the operator's judgment whether to operate the engine or
ff trip it manually. .

8.3.1.1.4.2.1 Qualification Testing

A prototype test has been performed to establish the
adequacy of the diesel generator unit to successfully
accelerate the HPCS pump and system loads. The test
consists of starting an HPCS system in an actual HPCS pump
loop test (HPCS system in condensate to condensate test
mode) with auxiliary loads several times within the design
time requirement. A topical report on HPCS power system
unit, NEDO-10905, and subsequent amendments describe and
show theoretical and experimental evidence as to the
adequacy of the design. The topical report has been further
amended to . include the results of the prototype
qualification test cited above.

, - INSERT hm Pas, 8.2 - 53 , 54 $ sr, W tk Insed 5
- 8.3.1.1.4.3 Contaih ent Electrical Penetration Protection
. . . ~ . -

W$e m ;.:. Electric circuits penetrating the primary containment '
< .g._.yW- (through Class IE electrical penetrations are classified as . Qd 'e
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The capability for testing and calibrating all actuation ( |devices, circuits, electrical protective relays, and related jinstrumentation during normal operation is designed into the
|power systems important to safety and in accordance with the

recommendations of Regulatory Guide 1.22. Provisions to
perform nondestructive tests under simulated fault
conditions are provided. This includes but is not limited
to the ability of the protection system to initiate the
operation of the actuated equipment.

8.3.1.1.5.2 Standby Electrical Power Supply Systems

Maintenance and testing of the standby diesel generators are
conducted to ensure that all compone.nts and auxiliaries are
omerational within their design limits.J Factory testing of T

at tae standby ac power rystems was performed as defined in
IEEE-387, Criteria for Diesel-Generator Units Applied asO

p) Standby Power Supplies for Nuclear Power Generating
i Stations. .

M
Q

05 ol. g l2ri;;ti:r T;;t; .: Ct;;~L, nimemi coum o mv . .- $gge 1 1:00^Z017. ;r.d 1200'201L .-
Casert A'1 ,g

C ' Qualification tests
were performed in the factori) j;

W* in accordance with IEEE 387 and IEEE 323
-f Qualification tests were performed at River Bend -g 32/{$ Station in accordance with Regulatory Guide 1.9, g) 1:'

c Paragraphs C.13 and C.14., and Regulatory <h Guide 1.108,as disenssed h Swt.im b9 JL
r

[2. Cit; T;;;;.- 0 Inserb $

"The following tests were performed in accordance
with IEEE-387 after complete installation of the-

'

standby diesel generator system at River Bend.j Station. a. Acceptance test

(1) Load capability qualification test

Y| ~1I~ (2) Margin qualification test I

/
p
i

km(3)
load acceptance qualificationStart and

; tests |(25 st;rt:3.< *

|

I' a, Sk7 Starting test
c

b,14T Load acceptance test

c, p&f Rated load tests

!

Amendment 11 8.3-36 January 1984 (';
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,i .d,'f)*7 Design' load tests-
~

' g, JJ9" Load' rejection tests
r ,e

'#
,; _

'.$, JSf Electrical tests

g.La&7 Subsystem tests - i

- 3. Periodic Test's .,

Periodic'testsLare' performed to verify that systems -
:and; components of the standby diesel - generators
. perform satisfactorily and to ensure that the,

;[ . standby diesel ' generator; -systems meet. 'their
availability- _ requirements. These tests' are-,

performed during nuclear plant' operation according
to Regulatory Guide 1.108 andrare described in the
Technical Specifications.

Testing procedures indicate that no-load- and-
light-load conditions are to be avoided'and testing
should l>e accomplished. with a minimum loading of ~*
25 percent offrated load. 'Some exceptions to .this-
are allowed such as time-start checks when other

' equipment is found inoperable. 1 Sue normal
~ -maintenance- and surveillance. schedule provides:
: ( 9,,{; sufficient loaded running time to minimize

-detrimental effects of these exceptions.

Emergency diesel generator equipment failures are
-repaired promptly and an evaluation as to the cause
of the ~ failure is performed and documented in.
equipment ~ . history. . Administrative. procedures,c

provide- approved' methods for design changes or
replacement of equipment with high failure rates. ..y a

i .After major maintenance or extended outage of.the '

-diesel, a complete system lineup per the system
'

. operating procedure is performed prior to a start-.

. attempt. This fincludes valve, electrical,*

instrument, and control board lineups as.well'as a,

visual inspection of the diesel generator and its.
auxiliaries.. In- addition, compliance with the ,

,

protective tagging and ' temporary alterations,

procedures along with system. restoration' sections
ofimaintenance a,nd surveillance procedures ensure.

system readiness,

n2 '
Upon completion of any manual, test, or auto start-

of the diesel,1the operator is directed. by the

Amendment 11 8.3-37 ' January,1984
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surveillance or system operating procedure to place .hI - the die sel- in an automatic standby readiness E7'. condition.

Compliance with Technical Specifications,
administrative and system operating procedures, and
'the preventive maintenance and surveillance' testing
schedule ensures optimum equipment readiness and
availability upon demand.

8.3.1.1.5.3 High Pressure Core Spray Power Supply System4

Connecked h M5 b3
Readiness of the HPCS diesel generator is demonstrated byu

l' periodic testing according to egulatory Guide 1.108 and is
described in the Technical Specifications. The testing
program is, designed to test the ability to start and accept

g- the HPCS rf: rztloads Er tr := calc 1 4 .~After.the

,.g i g - HPCS diesel generator has reached its engine _ temperature
is run under &atedlload for g hr, i :nc y $-2equilibrium, it

,J7"" ter _ =.1 muuai thc 2 hr 1-mJlr This ensures that.me=u

cooling and lubrication are adequate for extended periods of
operation. Full functional tests of the automatic control

! . circuitry are conducted on a periodic basis to demonstrate
correct operation (Section 7.3.2).

,

'

Means. are provided for periodically testing the chain of v.(f'

system elements from sensing devices through driven
equipment to assure that the HPCS power supply is

~

functioning in accordance with design requirements. The,
'

drawout feature of protective relays allows replacement
relays to be installed while the relay that is removed is
bench tested and calibrated.

inihladed
Startup of onsite power units can be et tected) by simulation
of LOCA signal or. loss of power to the plant auxiliary power

i system. Connection of the.HPCS diesel generator to the HPCS
I bus takes place automatically on loss of plant auxiliary

power to the HPCS bus (HPCS bus low voltage). The HPCS
diesel generator bus directional overcurrent, ground, ,

'

overcurrent, and phase overcurrent protective relaying
provides a trip to the offsite power feeder breaker in case
of loss of offsite power while the diesel generator is in
the test mode operation.j .

.

Amendment 12 8.3-38 May 1984
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.hpreferred transformer 1RTX-XSRID and normally open circuit f0:breaker 1NNS-ACB15. Onsite power is connected to 4.16-kV '

buses 1NNS-SWG1A and 1NNS-SWG1B via normal transformer
1STX-XNS1C and normally closed circuit breakers INNS-ACB06
and INNS-ACB14, respectively. The transfer from onsite
power to offsite power is performed and tested as described
above forJthe 13.8-kV buses, with the addition of having the
4.16-kV swing bus 1NNS-SWG1C online. Motors 1CCS-P1C and
1HVN-CHL1C are running and HPCS transformer 1E22*S003, on
standby HPCS 4.16-kV bus 1E22*S004, is online during the

,

transfer test.

: ; Testing the transfer from offsite preferred power to onsite
. standby power at the standby 4.16-kV, bus level is performed

-

during reactor operation.
..

Standby 4.16-kV bus 1 ENS *SWG1A is connected to preferred
transformer 1RTX-XSRIC via normally closed circuit breaker
1 ENS *ACB06, to normal 4.16-kV bus 1NNS-SWG1B via normally
open circuit breakers, and to standby diesel generator
1EGS*EG1A via normally open circuit breaker 1 ENS *ACBO7.
Standby 4.16-kV bus 1 ENS *SWG1B is connected to preferred
transformer 1RTX-XSRID via normally closed circuit breaker

'

1 ENS *ACB26, to normal 4.16-kV bus 1NNS-SWG1A via normally
open circuit breakers, and to standby diesel generator
1EGS*EG1B via normally open circuit breaker 1 ENS *ACB27. The f,M;

.

transfer test is performed for each bus as follows: M~)

1. For testing- a standby diesel generator automatic
initiation, the voltage sensors on the respective
standby 4.16-kV-bus are actuated to simulate a loss
of voltage on that standby bus. This loss of
voltage signal automatically starts the respective
standby diesel generator. Upon attaining rated'

voltage and frequency the standby diesel generator
. | breaker closes, assuming preferred and normal -

supply breakers have not tripped open on a fault.

2. The loading of a standby diesel generator is
-

performed manually curing testing while the reactor
is in normal operation. The standby diesel
generator is manually synchronized onto the standby
bus and then carries selected standby loads. By -

opening the breaker from the preferred station
service transformer and closing the breaker,

connecting the standby 4.16-kV bus to the normal
4.16-kV bus, the standby diesel generator load can
be simulated to its approximate unning) load.
Selected motors are running on the standby bus ,

during the test. Med
Amendment 11 8.3-40 January 1984 ((
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(1. High-Pressure Core Spray System (E22)

gy7he HPCS pump does not start if the undervoltage trip onYu-
the emercenev bus is tripped.i Redundant undervoltage
devices monitor bus voltage so that failure of one
device to detect available HPCS power on the bus does
not prevent the motor from starting. 4"- T_nsert la
Certain protective trips can inhibit a HPCS DG start
under test conditions; however, all but two of the DG
trips are bypassed in the presence of an emergency start
signal. The two exceptions are the overspeed trip and

: the generator differential device trip which protects
13 the diesel generator. These devices are capable of

being tested during normal operations.

Although redundancy of certain components is applied
within HPCS in order to improve reliability, the
overspeed and differential trips are not redundant by
component. The ECCS network is redundant by system.

2. Residual Heat Removal System (E12)

There are no pressure switches capable of inhibiting a
manual or automatic start of the RHR system. The RHR
pump motor switchgear receives a stop signal if either (A
the 1E12*MOVF004B or 1E12*MOVF066B valve is full open (f.' ~
and the valve 1E12*MOVF006B, 1E12*MOVF009, or
1E12*MOVF007 is not fully open. Limit switches which
sense the full open valve position and generate
appropriate full open permissive are not redundant. The
ECCS network is redundant by system and can tolerate
loss of an entire RHR train.

3. Service Water System (SWP),

!

Emergency start of service water pumps 1SWP*P2A and
1SWP*P2B is inhibited if the respective discharge valve
is not fully closed or the standby service water*

initiation signal is not present.

The limit switch sensing the full closed valve position
to generate the appropriate full closed permissive is
not redundant. However, redundancy does exist at the -

system level. The standby service water initiation
'

signal is either reactor plant component cooling water
loop loss of pressure'or normal standby service water
loop loss of pressure. Each loop is provided with four
pressure sensors. One-out-of-two-taken-twice logic is

,

4 .

Amendment 13 8.3-42 June 1984
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thatE. ~a ' single. failure does' _not prevent.
'

'f fii.
_

jsafety-related systems: _from. . performing .their- -,

!4 intended safetyifunctions.-
'

-

L

3. The standby.4.16-kV buses are arranged so'th'at they
,

I
'

'

L
~

.

1 can: "be ; supplied: -from: any one of~ the normal,
~

ipreferred, or: standby power. sources.
-

p 4. : Sufficient instrumentation is provided to~ ensure a
'

! - state of readiness and. performance of. the standby
| _ ac; power system.

'

2

L 8.3.1.2.1.2' ' Standby Electrical Power Supply' Systems
,

.

The' standby.-electrical power supply systems'are designed,

with sufficient. capacity'and capability to ensure-that' they|'
are ' capable to, in sufficient _ time, restore.ac power /in the -

' event that the' normal and: preferred power' supplies - become-

p unavailable. _ They have the ability to reliably supply the .

required ac. load demands'of engineered safeguard equipment'
,

and controls- for post-accident as.well as' safe'and orderly '

L shutdown operations _so that the reactoricore'is -cooled and.
-containment- integrity and other vital. functions are
maintained. The1following general' functional- design bases
apply:

,,

>l' i1. Standby ac diesel generators are. housed in; a '

Seismic Category I . structure . With- . Seismic
Category I Walls separating them so- that- an
accident involving one does not involve any others.

[ Each fuel oil tank is contained- in a separate ;

L Seismic category.I! room, filled with sand to reduce i

the chance of fire around the' oil ~ tank.

h-
'

2. Each standby ac di,esel generator produces ac power
't at the same voltage-and-frequency as the associated *

standby station service ac' power - distribution*

( ,' system. Each is capable of' automatic start at Jany>

,

time and of continuous operation atl>etedlload,
voltage,.and frequency |until manually stopped. N fid ' ;

3. Each' standby ac- diesel generator is capable of
being manually paralleled with normal or preferred -

*

_ station -service ac power source under- normal.
', conditions. Provisions are made'in the design.1to

e
"

prevent the el'ectrical interconnection of 'the
redundant standby ac diesel generators.

t

4. 'Each fuel oil system has a storage capacity ,

suitable for operating each standby diesel system ,
,

Amendment'11 8.3-44 January"1984
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.

- ( di at its maximum required post-accident load
''

- conditions for a minimum of 7 days. The fuel oil,

system and storage is tornado and earthquake
protected. -

5. Control ' power required for the operation of each

chu'is' son \ eec,ndby ac diesel generator is
sta supplied from its

wa.r) standby 125-V battery system. Standby
auxiliaries, such as fuel pumps and ventilation
systems, necessary for continuous operation of

\ standby ac diesel generators are supplied from their
associated standby buses.

,

6. Upon loss of all normal and preferred ac power
supplies, each of the standby bus (Er is isolated
from both its normal and preferred cources, and 'the
standby ac diesel generators start automatically
and are ready to accept load within 10 sec.
Controls, both local and in the main control room,
are provided for manual start and stop of each
standby ac diesel generator. The output of each
standby diesel generator is monitored, and abnormal,

conditions are alarmed in thq + main-control room.rena ok ha 4hese
7. The M ac dieself enerator system is designed

(jf,,) so that with loss of any diesel generators
%< the remaining generators apabie of supplying

power to sufficient equipment fer a safe shutdown
of the unit under normal or accident conditions.

does
8. Standby bus voltage diBF not fattwet-td dip below

75 percent of motor-rated voltage at any time
T during the loading sequence,' and h
c recovers to 90 percent of motor-rated voltage within
* 40 percent of each load sequence time interval..

T The ac diesel geherator associated with the HPCSm . .

Lrr does not comply withYRegulatory Guide 1.9; however,
its voltage recovery characteristics are.

'g; operationally ' acceptable when starting its loads*

J (Section 8.3.1.2.2.2).
9. All Class 1E motors are capable of starting and

accelerating their driven equipment with 70 percent .

of motor nameplate voltage applied to motor
terminals without affecting performance or

|,y. equipment life. .

'

,,

<
. .

10. All Class 1E motors are ' capable of continuous-

operation with 90 percent of motor nameplate"

v%q- . voltage applied to motor terminals,
s , , . 7; ,, , ,

g85 Amendment 11 -8.3-45 January 1984 ~
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The degree of reliability of the power sources required for ('"(safe shutdown is very high due to independence and,
'

redundancy; it equals or exceeds all the requirements of
Criterion 17.

Criterion 18 '
-

The auxiliary electrical syctem is designed to permit
inspection and testing of all important areas and features,
especially those which have a standby function and whose
operation is not normally demonstrated. As detailed in the
Technical Specifications, periodic component tests are
supplemented by extensive functional tests during refueling,

outages (the latter based on simulation of action accident
conditions). These demonstrate the operability of diesel,
generator sets, battery system components, and logic
systems, thus verifying the continuity of the systems and
the operation of the components. A complete preoperational
test of the onsite ESE power distribution system is a
prerequisite to initial fuel loading.

Regulatory Guide 1.6 g,
threestandbyacpowersystemdivisionseach[consistofThe

a diesel generator seticu - .- JJ feeding theeef own ESF
division load group. Each lead group has its own dc power jf'

system, energized by a battery and battery chargers. The 'E

three load groups possess complete independence. The
standby power system redundancy is based on the capability
of any two of the three load groups to provide the minimum
safety functions necessary to shut down the unit and
maintain it in the safe shutdown condition.

In addition to the prohibition. of sharing standby power
system components between load groups, there is also no

,

sharing of diesel generator power sources between units.a .

(
*

Each Division I and II standby power source is composed of a
single generator driven by a single diesel engine having*

.

fast-start characteristics and sized in accordance with
Regulatory Guide 1.9.-

The design of the standby power system is therefore in
complete compliance with the regulations of Regulatory

i Guide 1.6.
~g ,

,
- . _ . __ ,

:

.' 't

.+ ,

a *

y .A
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-
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(f) Regulatory Guide 1.9'

'

In accordance with Regulatory Guide 1.9, the ratings of
standy diesel generators LEGS *EG1A and 1EGS*EG1B are
continuous load rating of 3,500 kW each, and a 2-hour rating
of 3,850 kW each, which exceeds the sum of the loads
required.

The sequencing of large loads at predetermined intervals
(Table 8.3-2) ensures that large motors will have reached
rated : speed and that voltage and frequency will have
stabilized before the succeeding loads are applied. The
decrease in frequency and voltage has been verified to be 95,

4'

and 80 percent of nominal, respec t,ively. gg(,g
Recovery of voltage and frequency to within 10 percent and 2
percent of nominal, respectively, has been verified to be
accomplished within 40 percent of the sequencing interval of
5 sec. Step loading and disconnection of the total diesel
generator nameplate-rating load does not cause the standby
diesel generator to exceed 110 percent of normal speed, thus
precluding an inadvertent overspeed trip.

The reliability of the standby diesel generators has been
substantiated by an extensive test program. The tests

(Q.i)T' /and mo& h d sfe.d
c varify the following diesel functions-
"

1. Diesel fast start capabilities

2. Load carrying capabilities

r4 3. Load shedding capabilities
W
-4 4. Ability of the system to accept and carry the

*

applied loads up to its rated capacity-
, ,

W)
.

od 5. Long-term no load running of the diesel unit
without any detrimental effects.

.}-

;; The reliability of the system to start and accept loads in a
g prescribed time interval has been demonstrated by prototype

U1 qualification test data augumented by analysis to verify the

*5 ability of the River Bend Station standby diesel generators
to perform their intended function, and has been further

g verified by preoperational tests. The preoperational tests
;g pg> verify = loot s tj. c t -?=h 11t, ouG reliability after plant- -

g -installation. Full-load cux: Ta r;; O tests have been ..

g performed during preoperational testing at the River Bend
~

c# Station on each diesel generator set to demonstrate the .

start .and load capability of the units 'in rrrrr- ^' *b33 %
-

;t* .
;'

.
. , , ,w...
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( .?)
supplemented by extensive functional tests during the
refueling outage, the latter based on simulation of actual -

accident conditions. These 1sts demonstrate the
'. operability of diesel generator sets, battery system

components, and logic systems and thereby verify the
continuity of the systems and the operability of the
components.

Because the diesel generator is a standby unit, readiness is
of prime importance. Readiness is demonstrated by periodic
testing. The testing program is designed to test the

Jhserb 7s ability Jto start the HPCS loads as well as to run underPu-
.gfecuiva .ent load as recuired by Reaulatory Guide 1.108J This.,

; ensures that cooling and lubrication are adequate for
extended periods of operation. Fulf functional tests of the
automatic control circuitry are conducted in accordance with
the Technical Specification on a periodic basis to
demonstrate correct operation.

Criterion 21
protection sydem ok b

The HPCS power supply is designed to be highly reliable and
testable during reactor operation. The HPCS diesel
generator is only part of the high pressure core spray
system. If it fails, the redundant automatic
depressurization system reduces the reactor pressure so that (f;;
flow from LPCI and LPCS systems enters the reactor vessel in (g.
time to cool the core and limit fuel cladding temperature.

Pequlatory Guide 1.6
me sheWW h T* N T3-3*

HPCS\eherThe diesel generator' unit supplies power (@I]p for the
HPCS and nts HPCS]auxiliariesh therefore, failure of any
single component of the HPCS diesel generator does not
prevent the startup and operation of any other standby power

1 supply. The failure of any other standby diesel generator
;, does not impede the operation of the HPCS diesel generator,a

thus meeting the requirements of Regulatory Guide 1.6. 1

/EiA Ms \. , .

Regulatory Guide 1.6, Position 1 Conformance lead group

The HPCS Class 1E loads are assigned to a single division of
the load groups. The assignment is determined by the
nuclear safety functional redundancy of the loads such that
the loss of any one division does not prevent the minimum
safety functions from being performed..

Amendment 11 8.3-52 January.1984 Q,
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.d Regulatory Guide 1.6, Position 2 Conformance

' The HPCS bus (Division III of the ac load groups) is
connectable to two different (preferred) offsite power
sources. The HPCS bus is also connectable to the HPCS
diesel generator as the standby onsite power source
(Fig. 8.3-3).

The HPCS diesel generator breaker can be closed
automatically only if all other source breakers to the HPCS
bus are open. There is no automatic connection to any other
division load group.

Regulatory Guide 1.6, Position 3 Conformance

There is no automatic or manual connection of the HP'CS
system de load group to any other division load group.

Recrulatory Guide 1.6, Position 4 Conformance
oket*

1. The diesel generators connected to the divisions of h e.,
load groups are physically and electrically
independent of each other. The diesel generator
connected to the HPCS division load group cannot be
automatically paralleled with the diesel generator

. . A, that is connected to another division load group.
:. 3

2. The HPCS diesel generator is connected to one
independent division. No means exist for
automatically connecting the HPCS load group with
any other~.

3. The HPCS load group is fed from only one diesel
generator, as shown in Fig. 8.3-3. No means are
provided- for transferring its loads to any other

'INSeit 10 diesel generator.- .

4. No means exist for manually connecting the HPCSm
en load group to those of another division. The HPCS-

i load group is physically and electrically

] independent of all others.

Regulatory Guide 1.6, Position 5 Conformancece
In order to comply with the requirements, the testsg
described in NEDO 10905, Section 6.6 have been, or will b e,,.. .

T performed. ;
~^

Start and Load Reliability Test
....9
,

(.- Amendment 11 8.3-53 January 1984
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.

l .. Prior to initial fuel loading of the reactor unit, ( ,L
a series of tests will be conducted to establish

~

'

the capability of the HPCS diesel generator unit to
consistently start and load within the required
time.

2. With the exception of tho e diesel engine / generator
designs that are identical (minor changes may be
justified by analysis) to the diesel generator
unit (s) which have been previously qualified for

a the HPCS application, all other different diesel
engine / generator combinations will be individually
qualified for reliable start and load acceptance
requirements.

~

-to
3. An acceptable start and load reliability test is

defined as follows: A total of $2) valid start and yc
loading tests with no failure or qjjrvalid start
and loading tests with a single failure will be
performed. Failure of the unit to successfully
complete this series of tests as prescribed will
require a review of the system design adequacy, the

p3 cause of the failure to be corrected, and the tests
W) continued untilW(]) valid tests are achieved

* without exceeding the one failure. The start and
"2 load tests will be conducted as follows: (-iInserb b 4 @"

Enginecrankingwillbeginuponreceiptofthe)ei a. 2A start signal, and the diesel generator set
will accelerate to specified frequency and,

a voltage within the required time interval.

"Y b. Immediately following step No. 1
L (Paragraph a.) the diesel generator set shall
C accept a single step load consisting of the

h4 main HPCS pump motor load (fully loaded) or .

larger motor load (fully loaded) and
additional loads (inductive and/or resistive)# D' ,

s1I as required to total at least 100 percent of.

the continuous rating of the diesel generator
unit.

c. At least 90 percent of these tests shall be
performed with the diesel generator set
initially at " warm standby," based on jacket
water and lube oil temperatures at or below. .

.''

values recommended by the engine manufacturer. .
After load is applied, the diesel generator
set will continue to operate until jacket: 4 ,

'

f water and lube oil temperatures are 'within, 7
'

Amendment 11 8.3-54 January.1984
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(k s 10*F (5 1/2*C) of normal engine operating
" temperatures for the corresponding load.

-

y--

d. The remainder of these tests (10 percent or
less) will be performed with the engine
initially at normal operating temperature
equilibrium (defined as jacket water and lube
oil temperature within 110*F (5 1/2 C) of
normal operating temperatures as established
by the engine manufacturer for the

6 corresponding load).
,

If the cause for failure to start or accept load in
accordance with the prece, ding sequence falls under
any of the following categories, that particul.ar
test may be disregarded, and the test sequence
resumed without penalty following identification of
the cause for the unsuccessful attempt:

a. Unsuccessful start attempts which can
[| definitely be attributed to operator error

including setting of alignment control,

") switches, rheostats, potentiometers, or other
00 adjustments that may have been changed.

inadvertently prior to that particular start
dEpg test.

ur e~
Q b. A starting and/or loading test performed

g during routine maintenance or
trouble-shooting. All maintenance procedures,

p are defined prior to conducting the start and
pq load acceptance qualification tests and become

a part of the normal maintenance schedule
after installation,

k c. Failure of any of the temporary service ,

systems such as de power source, output
circuit breaker, load, interconnecting piping,
and any other temporary setup which will not*

be part of the permanent installation..

d. Failure to carry load which can be definitely
attributed to loadings in excess of the HPCS

,

diesel generator rating..

t

Regulatory Guide 1.9* *-

,

Conformance with Regulatory Guide 1.9 in described in the
following subsections for each regulatory position of

, .

.;;w, Paragraph C of the guide. 4

,
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(Regulatory Guide 1.9, Position 1 Conformance

Table 8.3-3 shows that the continuous rating of the diesel
generator is greater than the maximum coincidental steady-
state loads requiring power at any time. Intermittent loads
such as motor-operated valves are not considered for long-
term loads.

Regulatory Guide 1.9, Position 2 Conformance

lFSee Table 8.3-3 for the 2,000-hr rating of the HPCS diesel

Igenerator, the 30-min rating, and the maximum coincidentar"Y~
load for -^=#a--- c- "ith this cosition. The ratings are i

descrik J~Iin Table 8. 3-33 The long-term- steady-state load
~

shown CrW55558 bis within the continuous rating of the diesel,
generator.

Regulatory Guide 1.9, Position 3 Conformance

The load requirements will be verified and test data will be
included in this SAR following the preoperational tests.

Regulatory Guide 1.9, Position 4 Conformance

The design function of the HPCS diesel generator unit is
considered to be a justifiable departure from strict (i
conformance to Regulatory Guide 1.9, regarding voltage and (s.

Inscr{q frequency limits during the initial loading transient. The
N HPCS system consists of one large pump and motor combinationg
w1Which reDreSents more than 90 nercent nf the total lonJ;.

consequently, limiting the momentary voltage drop to 25
percent and the momentary frequency drop to 5 percent would
not significantly enhance the reliability of HPCS operation.
To meet these regulatory guide requirements, a diesel
generator unit approximately two to three times as large as.

i that required to carry the continuous @ated) load would be .

necessary. However, the frequency and voltage overshoot
requirements of Regulatory Guide 1.9 are met. A factory

,

testing program on a prototype unit has verified the-

following functions: (,\\

1. System fast-start capabilities

2. Load carrying capability

3. Load rejection capability*

4. Ability of the system to accept and carry the
required loads

.

Amendment 11 8.3-56 January 1984
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TABLE 8.3-2uk ft hCS .

LaJ (
AUT09ATI: AND HAN*IAL

Jgdgd, 13ADING AED UNIORDI53 C'
ENGINEEEED SAFETY FEA?UPFS PDS

:

__ Hininge_SEstatins_Essaitenant
_I9ECEd__3h11$2ME loss-of-C991RRt_Aggidggt

Redundant Time Time Time Time _
Number Eq uipment kV Number Runniaq to to Number Running to to

nes Descri 112303 ga Bog gentificatigg Ig(5,*3 ge211Ed AE 113Et(s) Et2E 1*_SSLIe1 kV start (13 119EE

DIVISIO1_I (IECS*EG1A Running)
(IEGS*EG1B Usavailatle)

ZEGL2ELEELEblI11
ZIATUP! 10431

1E21*C002 1 sone . 2.15 1 2.15 10 secO3 (3) 1 2.15 10 sec(1) O3
1ETECP115C 2 Division II Systems 31 1 31 10 sec(33 (33 1 31 10 sect 3) (3)
15CPcP3ACC 2 Division II Systeas 5.6 1 5.6 10 secca) (3) 1 5. 6 10 sec(33 03
1]TecACU31 1 Division II Systems. 1.9 1 1.9 10 sect 3) ( 33 1 1. 9 10 sect 33 (3)
12TCCFLT315 1 Division II Systems 23 - - - - 1 23 10 sec(3) (3)

|1]VC0FNIA 1 Division II Systems 16.3 1 16.3 10 sec(33 (33- - - -

1YCcFh24 1 Division II Systems 19.2 1 19.2 10 sec( 33 ( 33 1 19.2 10 s ect 33 (3)
1ETCCFs3153D 2 Division II Systems 0.90 1 0.90 10 sects) (31 1 0.90 10 sec(33 (33
12TECUC2 1 sace 2.9 1 2.9 10 sects) (3) 1 2.9 10 sec(33 (33
1HTB?9C3 1 None 4.7 1 4.7 10 sects) (3) 1 4.7 10 sec(33 (33
1HTRtUC6 1 sone 33 1 33 10 sec(33 (3) 1 33 10 secC33 (3)
12;PCUC7 1 None 9.6 1 9.6 10 sect 3s (33 1 9. 6 10 sec(33 (33
13YECUCB 1 None 8.1 1 8.1 10 sect 33 ( 3) ' 1 8.1 10 sect 3) (33
15VFtF531 1 Division II Systems 25 1 25 to sects) (33 1 25 10 sect s) (3)
1 TTCFLT2AH 1 Division II Systems 57 1 57 to sect 33 ( 3) 1 57 10 sec(33 (3)
13TIOFN1ASC 2 Division II systems 5.3 1 5.3 10 sectas ( 3) 1 5. 3 to sec 33 ( 33c
1EYicF5215C 2 Division II Systems 2.0 2 4.0 10 sect 33 ( 33 2 4. 0 10 sect 33 (S3
ILST*C3A 1 Division II Systems 10.8 - - - - 1 10.8 10 sect 33 (3)

,

1E51*C003 1 sone 3.63 1 3.63 10 sect sa (3) 1 3.63 10 sec(33 cas .I
nottr-operated set . Division II Systens 98 kW 98 13 98 10 secca) (a) 98 kV 99 10 sectas (a)
Tclvest s23 total total total
120-T ac 51sc. Division II Systems 50 kg 50 k3 50 to secO3 ( 3) 50 ks 50 10 sec(33 03
Stasdby Power Load total total total

1EE5CINT014 1 Division II Systems 20 1 20 10 sec( 33 (33 1 go 33 3,cc33 g33
12*T INS TR. (5555) 1 sone 10 1 10 10 sects: (3) 1 10 10 sec(33 (33 lTENB*CH3R11 1 Division II Systems 71.7 1 71.7 10 sect 33 (33 1 71.7 10 sect 33 (33
R&D. 505. 1 Division II Systems 20 1 20 10 sectal (33 1 20 10 sects) (33 I
1EGFOPIA 1 Division II Systems 0.61 1 0.61 10 sec(33 (33 1 0.61 10 sec( 33 (3)
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NOTES .(g 7 des I.3-2 A 2B 4 20i l,

1. Th'e time indicated in this column is reckoned from the instent LOCA
* and LOOP signels are given to emergency dinel generators. & ximum

time for standby diesel generators to start and attain rated speed,

. and frequency, including diesel generator air circuit bresker (ACB),
to close is 10 sec. Time is in.secondo unless indicated otherwise,

i

4 2. Nameplate horsepower and brake horsepower are supplied by vendors i.

for their furnished equipment. The required kilowatts fer each loa'd
calculated by using brake horsepever ud the efficiency. dataare

supplied by vendors of the respective equipment.

3. This loed start.s and/or stops aut.omatically with satisfactory coc-;
; plete actuation or energization of its associated pu,p, valves,

pressure or temperature switches' intericcks, og energization of tijerequired buses from the standby power sources.
,

4. Motor operators of the MOVs stop automatically when the valve action i

is completed. All HOV Ioads complete their intended operatica and
are deenergized within 10 min of diesel generator ACD clering.

/.

5. Started and/or stopped manrally by operator.
,

6. 1 LAC-XLC9 has three sources of power from which it may select. .This
is not tripped on 10CA and is normally connected to diesel generator
1EGS*EGIA.

*

~7. IC41*C001A and B may be energized at the discretion of the plant
* operator.

8. These loads shall be manually activated by the operator after IPCS
in Case I or MDt C in Case II are nacually tripped by the operator
after 2.0 hr of operation of either pump.

!;
,

9. One control building chiller receives an automatic start signal at, ,.

. 60 sec. Due to inherent design, a chiller shall automatically start (''''

after a time delay of 10 to 13.see from receipt of a start signal *

.

(i.e., the chiller would start at 70 to 73 sec). The second control
building chiller is manually started after 10 m'n, when all HOVs; -

-,,

have cycled of* ~N
t

10. 1HW4FNIA is supplied from diesel generator IECS*EGIA. '1EW*f'NI C
'

and IWP*P2C are supplied frca 1E22*S00101C independently. The ,< ;
,

3 operator shall shutoff either IliW*FNIA or 1HW*FNIC at his ./ .' h% '

4discretion if both fans operate simultaneously. t+

;v ,, . .; .

rp,.w' qpy<

g: 11. _ The LPCS pua:p shall be saoually tripped after >2.0 hr of operation ji. M t
W.s .. q te permit additional loading of the diesel generator. .W:J!$'

.~ -

7'5$a._SW
,

,
12. One cooling fan shall start at 10 sec. Only one of the two fans -M:F *.

~

shall cperate. - , ' ' - 'h'

w- 7 ;.U f- .
, ,

TU , x yiif.' ? ',* :13. RHR C pump actuates at 12 see and RHR B actuates at 17 sec. ' ,.'r

..~ .: :. w v : 9 m. $ .",.5.S:?Q
X

, . *! , .;,

3 y .7. .n . -
,

. ,- . .gcq.y.7,tg 3.;; .g,j,q n.

i ,,

. e cx. 4 n d4/12210/33/4r -
, ~W ..# M.rm o-4

N.Qd@N#%n.Q5$||g y;itA. -
-

i4M!$MJ@wr
4' :u - .*-

|,R w m 33 .
> . , - + .n ww.7 .;~

.,

__ _ _
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14. One standby service water pump is sequenced to start at 40 sec. The
second service water pump is started manually at >10 min. Since,

discharge valves associated with each standby service water pur.p,

take 30 see to cycle, actual start of the first service water pop-

eccurs at 30 see from the diesel generator circuit breaker closing.
,

i 15. Durint LOCA with LOOP concurrent with HPCS diesel generator failure,
1 load reduction of IEGSAEG1A and 1EGS* EGG is accomplished by

manuevering the folicwing control building heatias, ver.tilaticn, and I

air-conditioning (CB-HVAC) loads:

Control building chilled water purps (1HW* PIA and IC), chilled
condensate recirculation pumps (ISVP*P3A and 3C), equipoent

' ;, e room air-conditioning unit (IHVC*ACU3A), which actuye
instantly at 10 see and control buildint chillers lhTK*CHL!A4 .

and 1C and their associated lubricating oil pumps, centrol rom
sir-conditioning unit (1HVC*ACU1A), and standby switcht, ear roon

,

air-ba~ndling unit (INVC*ACU24), which actuate at 60 sec, would
be manually tripped by the operator from diesel generator
1ECS*EG1A siter verifying that their redundcat units are
running satisfactorily on diesel generator CGS *EG13. The
transfer of these loads shall be accomplished within to sin of
the stort of the diesel generator's loading. In thi.s cese,,

RIDt C operating on 1EGS*IG3B shall be manually tripped ofter
2 br of operation. *

It shall be noted that all con:ponents of CB-HVAC have to
operat.e as a group. If there is a failure of either of these
components in Division B, the whole load group shall be kept
operating in Division A (en 1EGS*EGIA), and the corresponding,

loads in Division B shall be tripped. In this case, load
reduction of diesel generator IEGS*EG1A shall be accomplished
by manually tripping RER A after 2.0 hr. However, tripping of
RHR C operating on diesel generator IEGS*EG1B shall not be
required if RNR A . is tripped from diesel generator 1EGS*EGIA.

,

i *% ,' . 16. This standby service water pump receives an automatic start signal WK,

at 40 see from I,0CA/ LOOP occurrence or 30 see from diesel generator ' ",| 1EGS*EG1A air circuit breaker closure,
; .

17. 1SWP*P2C shall be delayed to start automatically until 60 see from I
7

the NPCS diesel generator circuit breaker closure. Thic delsy'

,

assures elitsinating any potential of water harner in -a division '

piping in the event ISWP*P2A has started operating already. ;4.

F : * s
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RBS FSAR

7c TABLE 8.3-3

HPCS DIESEL GENERATOR LOADING.

Equipment Connected Running .

ID No. Description Load Load

1E22*C001 HPCS pump motor 2,500 hp 1,875 kW 3

1E22*S001C1 Air compressor 5 hp 3.7 kW
IE22*S001 COP Circulation 1 hp 1.0 kW

,
.

oil pump
1E22*S001CGR 125-V de battery 5.0 kW 5.0 kW

charger
1EGF*PIC Fuel oil transfer 3 hp 0.61 kW

pump 8

Rem 1HVC*EN3C Battery room 1.5 hp 0.9 kW
gg exhaust fan

,

1HVC*FN3F Battery room 1.5 hp
Tusert

----

exhaust fan
1E22*C003 Fill subsystem 5 hp 2.6 kW

pump motor
1HVR*UCS Auxiliary building 40 hp 28.3 kW 3

unit cooler
1HVP*FN5A Diesel generator 100 hp 74.6 kW

room vent fan motor
1E22*F(Various) Valve load 56 hp 26 kW

control power 1.0 kW----- ----

TOTAL 2,742.0 hp 2,013.0 kW

a

.

.

.

NOTE: Total running load 2,013 kW |8'

HPCS diesel generator continuous rating 2,600 kW I
' HPCS diesel generator 2,000-hr rating 2,850 kW

I HPCS diesel generator 30-min rating 3,050 kWREn
<NS The continuous rating is subject to 10 percent overload

:bf or he,n
I

j for 2 hr out of a 24-hr period of operation. The- -

.j 2,000-hr and 30-min ratings are not subject to overload. ''

L'W , , d; 1 of 1 - -
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INSERT A

TABLE 8.3-3

HPCS DIESEL GENERATOR LOADING DURING A DBE

MAXIMUM

EQUIPMENT CONNECTED RUNNING
ID NO. DESCRIPTION ,_ LOAD LOAD

1E22*C001 HPCS Pump Motor 2500 HP 1875.00 KW
1EWP*P2C Standby Service Water

Pump Motor 450 HP 328.5 KW(1)
1HVC*FN3F- Gen. Battery Room

Exhaust Fan 150 HP 0.9 KW
IHYP*FN6C Gen. Vent Supply F..n 1.0 HP 0.8 KW
IHVR*UCS HPCS Pump & Room

Unit Cooler 40 HP 28.3 KW
IHVC*FN3C Battery Room Exhaust Fan (Redundant)
1E22*5001 CMP HPCS DG Air Compressor 7.5 HP 5.5 KW
1E22*5001DGH DG IMRS Heater - 15.0 KW
IEGF*PIC Fuel Oil Transfer Pump 3.0 0.61 KW
1E22*5001 COP Circulating 011 Pump 1.0 1.0 KW
1E22*5001CGR Battery Charger 29 KVA 20.0 KW
IE22*5002PNL Misc. 120V AC loads 10 KVA 8.0 KW
1HVP*FN3A DG Room Vent Fan 100 HP 74.6 KW
Misc. Valves (HPCS) Max. Coincident Load 15.8 HP 11.7 KW
IHVY*FNIC Standby Service Water Pump

Room Vent Fan 7.5 HP 5.3 KW
ISWP*MOV40C Standby Service Water Pump.

Discharge Valve 0.7 HP 0.5 KW

2375.71 KW

(1) Standby Service Water Pump chall be sequenced to
operate at 30 seconds after HPCS DG circuit
breaker closes.
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RBS FSAR,

d. Demonstrate in conjunction with the RHR Mi
preoperational test that the RHR system can be l:#
operated in the suppression pool cooling mode
and the shutdown cooling mode from the remote
shutdown panel,

3,

e. Demonstrate in conjunction with the nuclear
boiler preoperational test that the three
designated safety relief valves can be
operated from the remote shutdown panel.

4. Acceptance Criteria
;

:i a. Remote shutdown s valves, controls,
and pump'ysteminstruments, s operate in all required

modes as specified by the GE Preoperational
Test Specification.

s b. Operation of the RHR, RCIC, standby service
water, and safety relief valve systems
functions as specified by the GE
Preoperational Test Specification.

14.2.12.1.36 Standby Diesel Generator Preoperational Test,

1. Test Objectives /49
Q"w.-

a. To demonstrate the reliability of the standby
diesel generator power sources

b. To provide assurance that the system is
_

capable of providing standby electrical power-
~

during normal and simulated accident
conditions

s
'

c. To demonstrate the system's ability to pick up .

standby loads during simulated accident
conditions

. ,

d. To demon ~ strate the operability of the diesel
generator auxiliary systems, i.e., diesel fuel
oil transfer and diesel generator starting air
supply system

2. Prerequisites .
.

23| a. Required preliminary tests completed
,

b. All instrument calibration and loop checks.

completed-

Amendment 13 14.2-82 June 1984 (;
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RBS FSAR

' ff c. The following system and/or components
e available:

.

1 (1) Fire protection system in diesel
generator room

(2) SWP,

(3) Pneumatic sources

(4) Electrical power to motors, fans, etc
.

4 (5) Diesel generator building ventilation
j system as required to support testing |13,

'
d. Sufficient diesel fuel on site to perfo'rm

tests

3. Test Procedure

a. Test all diesel starting and trip sequences to
assure proper operation.

b. Test all auxiliary systems to demonstrate that
they operate in accordance with test

.gg specifications.
<:1.ii- '' c. Verify that all interlocks, _ controls, and

alarms operate in accordance with test
specifications.

d. Demonstrate proper manual and automatic
operation of the diesel generators and that
they can start automatically upon simulated

.j.
loss of ac voltage and attain the required

; frequency and voltage within the specified
.,; limits.

.

e. Demonstrate' proper response and operation for' .

test basis accident (DBA) loading sequence to-
test basis load requirements, and verify that
voltage and frequency are maintained within
specified limits.

,

f. Demonstrate proper operation of the diesel
'

generator during load shedding, load
'

-

sequencing, and load rejection. Include a
test of loss of the largest single load while
maintaining voltage and frequency within test
limits, and a test of the complete loss of

'd.h . Amendment 13 14.2-83 June 1984
d'
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RBS FSAR
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.

load in which overspeed limits are not sh' ~

exceeded. 'M

g. Demonstrate full-load carrying capability of
the diesel generators for a period of not less
than' 24 hrf of which 22 hr are. not lessthan}Fthe equivalent DBA full load value for theUN respective standby bus, and 2 hr are at thN*

"# DEMA standard 2-hr load rating (110 nercent of l
nameplate ratina).I Verify that voltage and
frequency are maintained within test limits
and that the diesel cooling systems function-

within test limits..,

rj
h. Demonstrate functiona~1 capability at operating

temperature conditions by reperforming tests d
and e above immediately (within 5 min), after
completion of the 24-hr load test g above.

i. Demonstrate the ability to:

(1) Synchronize the diesel generators with
offsite power while connected to the
standby load

*

(2) Transfer the load from the diesel (fy-
generators to the offsite power Q?.

(3) Isolate the diesel generators and restore
them to standby status.

,

j. Demonstrate that the rate of fuel consumption
while operating at the DBA load is such that
the requirements for 7-day storage inventory

j are met for each diesel generator.
,

' ~

k. The reliability of each diesel generator unit
is demonstrated as per Regulatory Guide 1.108,

Ske RB5 pos' Men onparagraph C.2.a(9),k e s sh+ed k Seek 1 2.
-

; 1. Demonstrate that the capability of the diesel
generators to supply standby power within the-

required time is not impaired during periodic,,

surveillance testing..

'I- m. Demonstration of reliability and independence
'

of the redundant diesel generator units is
', provided through their simultaneous starting

during the testing discussed in
| ,t Section 14.2.12.1.44.
,?

Amendment 5 14.2-84 August 1982 wD.
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.1

.' hh n. Demonstrate that the standby diesel generator
f, ' 'E'= can be started from minimum design- starting
3.

'

air pressure and that the starting air system 53 provides the-number of starts by. design with
[ the recharging compressors isolated.

*

4. Acceptance Criteria

a. System configuration .and operation are
comparable to that shown in the manufacturer's

', technical instruction manual.
'

b. Automatic sequencing of generator-driveni

i equipment occurs - as specified by FSAR-
Chapter 8, Table 8.3-2.

.

.

c. All auxiliary systems function as specified by 5
FSAR Chapter 9, Sections 9.5.4, 9.5.5, 9.5.6,
9.5.7, . and 9.5.8, and the manufacturer's-
technical instruction manual.

d. Rated load and frequency can be attained.
.

e. Load rejection does not result in exceeding
i speeds or voltages which cause diesel

. generator tripping or mechanical damage.

f. The standby diesels start with minimum air
pressure and start. with the recharging air
compressors isolated, as specified by.FSAR
Chapter 9, Sections 9.5.6.1 and 9.5.6.2.1.

14.2.12.1.37 Vessel Internals Vibration Preoperational Test

j 1. Test Objective . OOjb/Jb '
* ,

Vibration . tests are conducted to verify the
structural integrity of core support structure and,

'

reactor internals in accordance with Regulatory,

Guide 1.20. The jet pumps are part of this
-

- program.

2. Prerequisitesg

a. Reactor recirculation system operational
,

b. Capability to maintain reactor pressure and17

temperature requirements has been established.
. > .

:I

(} Amendment 5 14.2-85 August 1982
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