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Dear Mr. Denton:
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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
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States Utilities will be in contact with the Nuclear Regulatory
Commission Project Manager regarding submittal of additional information
to support these revisions.

Sincerely,

f

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

JEB/WIR/ I/ §e

Enclosure

4412120490 841129
SDé ADOCK 05000458
A PDR




ENCLOSURE 1




RBS FSAR

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

) B The selection, design, and qualification of the
Division I and II standby diesel generators,
1EGS*EG1A and 1EGS*EG1B, comply with Requlatory
Guide 1.9, Rev. 2, dated December 1979.

o The selection, design, and qualification of the
HPCS diesel generator (Division III),
1E22*S001G1C, comply with the gquide with the
following exceptions and clarifications
promulgated by NEDO-10905 and its three
amendments:

a. The design of the HPCS diesel generator unit
complies with IEEE 208-1971. Regulatory
Guide 1.32 is addressed in a separate
compliance statement.

b. Paragraph C.4

Exception 1is taken to strict conformance to

Regulatory Guide 1.9, regarding voltage and
frequency limits durinq the loading |11‘
transient.

Amendment 11 9 of 193 January 1984
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(ﬁ“' TABLE 1.8-1 (Cont)

o

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.

Co Paragraghs C.4 and C.13

Clatification of these pataqra-hs is needed

xty-nine valxd

R’, < start-and load tests with no failures were
'~ 9 conducted on the HPCS diesel generator at
v Lasalle County - 1 and 2, in lieu of the
£ 300 tests required by Section 6.3.2 of
.3 ,§ = IEEE 347-1977.
R
23 The HPCS system consists of one large
'3 g on which represents more
- of the total ad;
s, o -§ v imiting the momentary voltage
‘(; o e + P 25 percent and the momentary
- s -%‘ o frequency drop to 5 percent would not
*a T significantly enhance the reliability of
a L HPFCS operation. To meet these regulatory
¥ 'g quide requirements, a diesel generator unit
g * o approximately two to three times as large as
e L that required to carry *he continuous rated
"‘3 o load would be necessary. However, the
-E #-'t frequency a 1 voltage overshoot requirements
: ' & of Regulatr ' Guide 1.9 are met.
~u
S5= Section 6.3 of IEEE 387-1977 is construed to
E't g mean that, in the case of the RBS HPCS
E 4 diesel generator unit, a type qualification
% a testing program pursuant to Sections 6.3.1,
-+ 5 3 6.3.2, and 6.3.3 is not explicitly required,
g i since it is a type previously gqualified as a

standby power source for nuclear generating
stations.

d. Paraqgraph C.5

The HPCS diesel generator unit was qualified
pursuant to IEEE 323-1971. Methods of
implementing IEEE 323-1974 for GE (NSSS)

£ Vz,; ‘. -
“:§ 10 of 193
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TABLE 1.8-1 (Cont)

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

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

The surveillance system of the HPCS diesel
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 bypassed
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.

£ Paragraph C.9

The equipment was qualified pursuant to
IEEE 344-1971. Regulatory Guide 1.100 is
addressed in a separate compliance
statement.

Paragraph C.14

(HPCS
rated flow 1s accepted by the diesel
gen-rator at the initiation of the test, and
this load is carried for 24 hours.

desisn ’ou; on ‘”o.e

HPCS Division IIT bus

(1222% s004)

FSAR Section - 8.3.1.2.2 g

Amendment 11 11 of 193 January 1984
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(:% TABLE 1.8-1 (Cont) i

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:
7 i Paragraph C.l1.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 the ‘
"standby diesel generator inoperative" and the
"standby diesel wenerator trouble" annunciators
and the “standby diesel generator tripped"
indicatirng 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
A between the main control room and the diesel
generator contrel room that provide for the
determination of the underlying cause or causes
of the particular status.

e 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
features (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)

51 Paragraph C.3.b - Regulatory Guide 1.16 is
addressed in a separate compliance statement.

FSAR Sections - 8.3.1, 14.2.12

3 Paraaraph C.2.0(3) = Exception is takew Yo per(omuce
o% e overload test since the diesel Qencro&vrs will
not be operated adbove fueir raked \oad.

4.  Paragraph €.2.a(9) - The on-site precperational

re\‘\o;\n‘-\‘.h/ tests rq,u‘\ru\ \M’ s section were
per-Qor med Wit e cxceP'Hmn Hat 'H\¢ A‘CSC\

ggnend'ors were Su\oéec+¢¢‘ to two (2) fast starts
(::5 and ‘en (10) modi&ied starts as discussed in

Section @.3.1.1.5 2.

! Amendment 7 146a of 193 February 1983
3\ -



Insert 1 =~ Pq 8.3-%

An encerhm 1s the s*\'am\\o\' service water sys*em. The

$ran A pumps are pouuu& \3\, 1ENS¥ SWG 1A and \5\,
1622 % S004 (one pump on cach bus). The tram B pumps

are botn powered by LENSY¥ SW6 LB,

Tnsert 24 - Pg 8.3-1/§

N s+o.n»o\' ;gnl;c.c waker puMpP MO‘\'or and M\scc\\gngpug
ocaxiliaries associated with k.,

Insert 3 - P% g.3- 19

except Pie standby service water pump is scq,ucued +o
start as noted 'n Table 9.3-2 45 allow e WPCS pump
4o aftain its required speed and Low.

Insert 4 - P% %.3-20

Stamdhy diese\ qewerators 1EGS¥EGLA and LEGS#EGLB
were given Ywirky-seven Hype gqualilication Yests each
in accord ance with TEEE 397 and TEEE 313



Insert 5§ - P% 9.3- 3L

Ta addMion be e q,uo.\\"(\m“m tests conducked own eacw
diesel qenerator set at the engine manukackurers 'Qo.dorq,
Pese s-l-p,m\‘o\' Alese\ genera-}:or set¥s were s\g\;‘sec-’rec\ Yo two
() fast starls and Yen (10) modikied starks olter the'r
mstallakion at fue site. 4 moditied stard is dekined as
o s¥ort whidh ndudes a prelulse per‘.oA as recommended

b\' e en%'me Ma.v\ugo.c\mrer, /oa.A‘\V\% Yo 75% of e marimum
&.s'.an \ogA w'\'“«‘na - | '\'a 5 M'WWA'OS‘ o.v\a OPerm'\‘.;m ac\'. -“\‘\s
IOA.A 'Gor ap'rou‘\Ma‘\'e\\' one (1) \\ou". T‘\e moAi"‘seA s-hu-l'-'

may e performed with the engine at its operw\"m‘& temp-
erature, The fast starts avre conducted Srom e mawn

contro\ Teom \)y simulation ok an ESF s\%s\u\ wit '\\\t
engine w & reu\\, standlby status, During cach fast start
He eu&mes are \caded +o e &SF bus load shown o
Zable 9.3-2, awd run at Hat load Lor approx‘umd'el\’ Lour
(4 hours,

Eack diesel %u\cra'l'or set was %‘wu\ o load capa\o‘.\ﬂr.,,
Yest ot Pheir roted \oad of 3500 kw for -l'wcn-"y-‘(ou"

(24 heurs. The engines were not tested at Hheir 4wo
(D hour ra-Hw% s\nee “xese sc&s uill no{: Bt operwh.A
ceove e rated \ead .

Tnsert b - P% 8.3-42

Howcvcr, 's& a \oss o{\ bus vo\'\‘use s Sensec{ BV more ‘u\cv\ one

channel ok under vo\&a\c re\ays, the HPLS pump s wilsited
Crom :*hu-k‘ws%.



Tnsert 7 -

P% £.3-52

of Yhe HPCLS Alese\ %enero-*or set +o starkl awd accelerate
¥o rated speed \¥s reguired \eods, as described in RQ%\L\&'
J'°"Y Guide 1.108 (see Seckiew \.2).

Tnsert € - Pq €.3- 54

o. Four (4) co\d Sast starks:
b. Four (‘4\ Wok -Qou.* s'\'ar'\.s; av\A

C. Twe\ve (l‘l\ MoA'-'('.u.\ s'l’ar-l:s,
T‘\e 'cas* s-\-m-\-s are c.ow:\ud'ecl

LY simulation ok aw ESF siav\a.\
$+Av\A\bv status, Follow ‘ma eack

Leows the main conkro\ room

with Hue tn{\wc \w a Tcu{\'

Last 54’&"{""‘\: engine \s
loaded +o He ESF bus load shown ‘w Table 2.3-3 y

owd Fuwn X ‘\\mw‘: ’oo.A ‘Cor approx'.wuv"c‘\/ 'cour (_q\ hours.
ne modi(ﬂt& S‘l’ar"_s Mc\v.tle o prc\u.\oc. per\oA oS NcmMOJeJ

by the manubacturer lOAA:v\t % approximately 2600 kw
within 340 5 minakes  and operatiew ot Hos load
Lor aPprog;ma-"elsf one (N h

our. Modified starts ma.y be
per“crmed with the en"me

at its operating {fmpem{wrt-
Tnsert 4 - P% 8.3- 5

(gpprog'.ma#c\y asoo hps, one Mmedium size pump {4so l\'\‘
owd oluaer miscellaneous \oad s}

Iﬂscr“" '0 ] Ps $.3-53%

T'\e HPCS dlt&t' gencmlm- comprises o*F.. sin |¢

g!nera{or driven By [N :mglc cngine. T‘us diesel gcncrd.oo'

set reither operates in parallel wWith oany other diesel
aenerator set

5(0\.'&&" .

nor '\as '&.nlom gn,ang driv;n‘g ‘”’0. "lnslt\
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respectively, if required during loss of preferred power.
There is no automatic fast or slow transfer from the
preferred transformers to the normal buses for either
1ENS*SWG1A or 1ENS*SWG1B. The third standby 4.16-kV bus
1E22*S004 4is energized from the normal 4.16-kV swing bus
INNS-SWG1C and has access tc the preferred sources via the
primary normal &.16-kV buses, JINNS-SWG1A and 1NNS-SWG1B,
upon loss of normal power.

Each of these standby 4.16-kV buses has a|standby 4.16-kV
diesel generator capable of supportin upon loss of
normal and preferred power. The diesel generator
l1EGS*EG1A supports standby 4.16-kV bus 1ENS*SWG1A and

~EEET=E® diesel generator 1EGS*EG1B_supports standby 4.16-kV
bus 1ENS*SWG1B. The HPCS system diesel generator

1E22*S001G1C supports standby 4.16-kV bus 1E22*S004. Each
standby diesel generator is physically separated from the
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 1ENS*SWG1A and normal 4.16-kV
bus 1NNS-SWG1lA 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
1INNS-SWG1A and to the motor feeder breakers on that bus. If
proper voltage is not available, a trip signal would be
given to the preferred supply breaker on 1ENS*SWClA 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
standby bus transfers and tripping under loss of power
conditions. 2
‘ as n‘an

The standby ' 4.16-kV tandby buses are electrically
independent ‘and physically)isolated from one another. Their
loads are redundantva consist of standby motors and
standby 480~V load centers. Dc control power for the
standby 4.16-kV switchqear({id for 1NNS-SWG1lA, 1NNS-SWG1B,
and INNS-SWG1C is supplied as)shown in Table 8.3-8.

Insert A

4.16-kV switchgear assemblies 1NNS-SWG2A and 1NNS-SWG2B at

the circulating water pump area and 1NNS-SWG3A and
INNS-SWG3B at the cooling tower makeup pump area and
INNS-SWG4A and INNS-SWG4B at the radwaste building are of
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 tie
breaker are to be closed to parallel two sources for a short

Amendment 13 8.3-8 June 1984

s respective design \oad
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and 120-V ac regulated power supplies. The 125-V dc systems
provide dc power for dc loads, uninterruptible power
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 Power 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
and four standby 480-V ac load centers. The bus
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.

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 showr
in Fig. 8.1-6. Diesel 1E22*S00101C oot et
the HPCS SY St emf ot

Section 8.3.1.1.3.6.2.

—tg) 08 described in

Cncv’ptcs

Amendment 11

January 1984
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system associated with that generator. Safety-related
piping and valves subject to freezing are electrically heat
traced and thermally insulated.

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
manufactured by Electric Products Division Porter.

The rating of each standby diesel generator is determined
from plant design and power requirements and has the
capability to ensure proper starting and operation of all
required motor loads without excessive frequency or voltage
The rating of each of the standby diesel generators
1s'|gased on) the maximum required coincident loads during the
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.
‘rnomng'ﬂA*G
The ¥ rating of the standby diesel generator sets are as
follows:

Standby Standby
Diesel Generator Diesel Generator
1EGS*EG1A 1EGS*EGI1B

3,500 kw 3,500 kW
3,850 kW 3,850 kW

The 8,760-hr ratin

maintenance. he diesel generators are capable of supplying
percent 1in excess of their 8,760 hr rating, at rate

voltage and frequency for any 2 hours out of any 24

cogsecut;gg hours of operation.

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

Amendment 13 8.3-12 June 1984
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diesel-generator unit to the automatic load sequencing
system.

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
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.

€. The standby diesel generators may be tested while in the
operaticnal 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 ﬁse‘uew{:‘\u\\\'.

Amendment 11 8.3-14 January 1984
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The standby diesel generators are capable of running
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‘épray Power Supply System
8.3.1.1.3.6.2.1 Description

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

The HPCS power supply system is self-contained except for
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.

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

The standby auxiliary equipment such as heaters, air
compressor, and battery charger are supplied from the same
power source as the HPCS motor.

bus

Voltage and frequency of the HPCS diesel generator is
compatible with that available from the plant ac power

system.
’ Tasert A
capability to restore

The HPCS diesel generator has th
power quickly to the HPCS bus in the@vent offsite power is
unavailable and to provide all ired power for the p
startup and operation of the HPCS system The HPCS diesel 3
generator starts automaticall on a LOCA signal from the
plant protection system or undervoltage |
and will be automatically|connected to the HPCS bus when the
plant preferred ac power] supply is not available. The
an .

Amendment 13 8.3-15 June 1984

he HPCS 4.16 kv
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-3
-2
4 intesiock 1is provided to avoid accidental paralleling. (f
2 There is no sharing of the HPCS owe system with r :
3 standby diesel generators.M
. ey
W The HPFCS power system loads consist of the HPCS pump/motor
o, and associated auxiliaries, (@@em—=eh motor-operated valves,
water pump, and miscellaneous
auxiliary loads. Table 8.3-3 shows the Division I11I loads.
Lrequlrea during normal shutdown, forced shutdown, and LOCA.
“¥|Table 8.3-3 lists the Division TII loads of Class 1E 125-V
(dc batteries.

rated at
The HPCo pump motor] is a General Electric 4kV vertical
induction motor 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 andAhas a
maximum shaft bhp of 2,500 at 1,780 rpm. +s motor

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 fue)l o0il storage and
transfer system associated with the HPCS diesel generator (:
unit 1is 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.

The engine air starting "system contains two complete sets
of starting components, either of which 1is 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 dist: - » on path from the power
Amendiaent 11 ; Januory 1984
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supply to the load. An automatic start signal overrides the
exercise mode. Provisions are made for control from the
main control room and external to the main control room from
an HPCS diesel generator control panel located external to
the 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
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 lcad in addition to normal
battery charging current. Section 8.3.2.2 provides a

discussion of the HPCS 125-V dc system. Tables 8.3-3 and
8.3-6 show the HPCS diesel generator size and the 125-V dc
load requirements.

8.3.1.1.3.6.2.2 Starting and Loading

A loss 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
which are described in detail in Section 7.3.1. On receipt
of a start signal or HPCS supply bus undervoltage, the HPCS
diesel generator will start and accelerate to operating
voltage and frequency as standby power supply for the HPCS
system. On reaching rated speed and voltage, the generator
is automatically connected to the HPCS bus if ac power is
not available at the bus. Once the diesel generator has
been energized, the unit will continue to operate until
manually deenergized or until the protective devices of the
HPCS diesel generator cause a trip.

The 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 at440 percent of
nameplate rating for 30 minutes. a minimum of

e basis
The HPCS diesel generator) has Rthe capacity to start a}.l
motors as required by design¥so that the main pump 1is

at rated speed and all required valve operations are

Amendment 11 8.3-17 January 1984
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ond 9.2.7.
completeds;vithin the time requirements described in (f
Sections6.3 All HPCS loads associated with the DBA are

started concurrentlyf—ReTead seaueneina T reousreNUé- Tncert 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 wuninterruptible 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 (3
source 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 dc power from a 480-V ac
motor control center (MCC) feeding an ac-to-dc rectifier,
with a second source of dc power coming from the 125-V dc
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 dc 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-INVO06. 1BYS-INVO6 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-INVO6
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
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6. Each standby diesel generator set is capable of being
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 locaticns, 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
incapakle 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 Re.iability Qualification Testing, the standby
diesel gener:ztor manufacturer, Delaval Engine and Compressor
Division, has performed a series of qualification tests to
verify compliance with the requirements of the
above-referencad NRC BTP.

Surveillance instrumentation is provided to monitor the
status of the power supply and starting egquipment of each
standby generator. Instrumentation and control are
essential requirements in the design, installation, testing,
operation, and maintenance of the standby generator. All
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).

—» Lnsert Srom Py 8.3-30b, wiPL Insert Y4,
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When the HPCS diesel generator is called upon to operate
under accident conditions, the only protective devices used
are the generator differential relays and engine overspeed
trip 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),
overcurrent with voltage restraint, high jacket water
temperature, and low lube o0il pressure, are used to protect
the machine when it is operating during periodic tests.
These relays 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
to the operator's judgment whether to operate the engine or
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 cn 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 te include the results of the prototype
qualification test cited above.

—_— :r.'usea'r from Pgs. 8.2-53,54 €55, with Thse~t 8

.1.1.4.3 Contaifiment Electrical Penetration Protection
Electric circuits penetrating the primary containment
through Class 1E electrical penetrations are classified as
follows:

T Medium voltage power 4.16-kV, three-phase
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The capability for testing and calibrating all actuation
devices, circuits, electrical protective relays, and related
instrumentation 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 components and auxiliaries ar
operational within their design limits. actory testing of

€ standby ac power cystems was performed as defined in
IEEE-387, Criteria for Diesel-Generator Units Applied as
Standby Power Supplies for Nuclear Power Generating
Stations.
TGS ECA—ama—e G S Ry
Insert “'%
Qualification tests were performed in the factor
in ' 87 and 3
Qualification tests were performed at River Bend
Station in accordance with Regulatory Guide 1.9,
Paragraphs C.13 and C.14., and Regulatory
i Guide 1.108,as discusced \n Section |.9. J

wﬂ:‘—— Insert 5

The following tests were performed in accordance
with IEEE-387 after complete installation of the
standby diesel enerator system at River Bend
Station. . AcCceptance test

Load capability qualification test

Margin qualification test

(3) Start _and load acceptance qualification
tests

Q. (& Starting test
b, L7 Load acceptance test

C. (T Rated load tests

Amendment 11 8.3-36 January 1984
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J.LJ# Design load tests

e. |Br Load rejection tests

£. (3 Electrical tests

%.L}DT'Subsystem tests

Periodic Tests

Periodic tests are 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
te Regulatory Guide 1.108 and are described in the
Technical Specifications.

Testing procedures indicate that no-load and
light-load conditions are to be avoided and testing
should be accomplished with a minimum loading of
25 percent of rated load. Some exceptions to this
are allowed such as time start checks when other
equipment is found inoperable. The normal
maintenance and surveillance schedule provides
sufficient loaded running time to minimize
detrimental effects of these exceptions.

Emergency diesel generator eguipment failures are
repaired promptly and an evaluation as to the cause
of the failure is performed and documented in
equipment history. Administrative procedures
provide approved methods for design changes or
replacement of equipment with high failure rates.
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 includes 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
of maintenance and surveillance prccedures ensure
system readiness.

Upon completion ¢of any manual, test, or auto start
of the diesel, the operator is directed by the
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surveillance or system operating procedure to place
the diesel in an automatic standby readiness
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 Pressur: Core Spray Power Supply System
connected 4o Pnis ous,
Readiness of the HPCS dieselj)generator is demonstrated by
periodic testing according to(Regulatory Guide 1.108 and is
described in the Technical \Specifications. The testing
program is designed to test the\ability to start and accept
HPC loads After the
HPCS diesel generator has reached 1ts engine temperature

equilibrium, it is run under feateelload for 3

» STETHEE WO This ensures that
cooling and lubrication are adeguate 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
system elements from sensing devices through driven
equipment to assure that the HPCS power supply is
functioning in accordance with design reguirements. The
drawout feature of protective relays allows replacement
relays to be installed while the relay that is removed is
bench tested and calibrated.
imidiated

Startup of onsite power units can be €ffected) by simulation
of LOCA signal or loss of power to the plant auxiliary power
system. Connection of the .HPCS diesel generator to the HPCS
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.

Amendment 12 8.3-38 May 1984
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preferred transformer 1RTX-XSR1D and normally open circuit
breaker 1NNS-ACB1S. Onsite power is connected to 4.16-k<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>