Commonweaith Edison

One First National Plaza, Chicago. lilinois
Address Reply to. Post Office Box 767
Chicago. Hinois 60690

September 8, 1981

Mr. A. Schwencer, Chief

.icensing Branch 2

Civision of Licensing

U.S. Nuclear Regulatory Commission
wWashington, DC 20555

Subject: LaSalle County Station Units 1 and 2
Diesel Generator and ECCS
System - FSAR Changes
NRC Docket Nos. 50-373/374

Dear Mr. Schwencer:

Attached is a set of changes to the FSAR (pp. 6.3-40, 43,
43a, 7.3-17, 8.3-8, 8a, 9, 9a, 9.5-20,29, 29a,-32, B.1-12,12a,13,
response to NRC Questions Q40.29 and Q40.30. Also, three tables and
Tech Spec pages 3/4 8-1 to 3/48-7 and B3/4 8-1, which are nct for
inclusion in the FSAR, are attached.

The attached Table A presents some typical diesel-generator
starting times measured at LaSalle. In order to accurately
represent realistic diesel starting times within the LaSalle FSAR,
it is first necessary to verify that these times did not compromise
the Emergency Core Cooling System response times used in the Design
Basis Accident Analsis. These required response times are
identified in the "LaSalle Design Basis" columns of Table B and
Table C. Actual test data for these response times are shown in the
remaining columns of Table B (LPCS and LPCI) of Table C (For HPCS) .

Tables 6.3-2, and 6.3-3 have been revised to reflect the
revised diesel start times and to correct the response criteria to
reflect actual design and analysis inputs.

The description of the diesel air start systems has been
clarified to demonstrate diesel start capability with one air start
subsystem are within the revised diesel start times. The diesel
generator Technical Specification surveillances have been similarly
revised to verify this start capability. The LPCI description,
7.3-17, and the description of the other diesel subsystems have been
revised Lo reflect the revised diesel start times.
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All of the diesel generators will start a minimum of five
times on stored air with normal cranking cycles as required. The
Division 1 and 2 Diesel Generators also start 5 times on stored air
with each subsystem, however Division 3 diesel generators will start
3 times on stored air per subsystem. Since the Division 3 diesel
generators are capable of three starts and one of its air start
subsystems has an engine driven compressor, which is started
manually or by a DC starter motor, the reliapility of the system is
not compromised by not meeting the 5 start criteria in Standard
Review Plan 9.5.6.

The diesel generator output breaker circuity has been
revised to incorporate a one-time trip of the breaker upon receipt
of a LOCA signal under any operating condition, including test. The
FSAR has been reviseJ to reflect this change. Minor corrections to
the diesel control Jescriptions have also been made.

These proposed changes have been reviewed witi. the NRC
Staff (Messrs. A. Bournia and J. Knox) and we believe the changes
are acceptable to them. In the event you have any questions in this
regard, please direct them to this office.

very truly yours,

A 00.@4/4'7»

L. O. DelGeorge
Director of Nuclear Licensing

Attachment
cc: NRC Resident Inspector

2500N



Table A

Typical LaSalle Diesel-Generator Starting Times (in seconds)

All Starting Systems () Half Starting Systems ()
Speed  Voltage Speed  Voltage
First start:
Cold 9.0* 95" 104" 10.9%"
Hor 9.5° 10.0" 1.4 1.9
Fifth start:
Cold 927"** 102 1o** 12.4"*

# By tests on diesel generators 0, 1A, 1B, ZA
x % By tests on diesel generator O
mew By tests on diesel generators 0, 1A (B

(1) Four air starting motors
(2) Two air starting motors




Table B
ECCS Response Times

Division 1 %1 Diesel Generators

LaSalle Test * Lasalle Test ®

Lasalle Data Basis Data Basis
(Diesei running)

Design Basis (Diesel not running)

LOCA occurs 0 sec. 0 sec 0 sec

Diesel closes onto bus 13 sec 13 sec (assumed) 3 sec (actual)

LPCS pump &RHR "C” pump No reQuircment 13 sec 3 sec
start

LPCS pump &RHR C' pump <127 sec 11 sec 11 sec
running

RHR A" &RHR 8" pumps No reQuirement 18 sec 8 sec
start

RHR A% RHR ‘B pumps < 31 sec 27 sec 17 sec
running

LPCS & RHR C injection < 40 sec 30 Sec 10 sec
valves full open ==

RHR A" & RHR 'B"injection < 45 sec 30 Sec 20 sec

valves full open »x

% Last six entries in each column represent actual durations from dfcscl-gmemwr

availability as measured during LaSalle tesring.
® % Valves are specitied to cycle open in 20 seconds.




Table C
ECCS Response Times
Division 3 Diesel Generator

LOCA occurs
Diesel closes onto bus

HP(CS valve starts
to open

HPCS pump running
HPCS valve full open™

LaSalle
Desi@ Basis

0 5S¢

No requirement
No reQuirement

No reQuirement

< 27 seC

LaSalle Test
Data Basis
(Diesel not ruming)

0 sec

i3 sec (assumed)

2% 5¢¢

25.5 seC

% Valves specified to open in 12 seconds (cycle time).
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PLANT PARAMETERS
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EMERGENCY CORE COOLING SYSTEM PARAMETERS

Low-Pressure Coolant Injection S

rstem

b 4
-

Vessel pressure at
which flow may commence

finimum rated flow at
vessel pressure

Initiating Signals

Low water level
or
high drywell pressure

Maximum allowable time
delay from initiating
signal to,pumpy§ at

rated speed
>

Pressure at which
ir_ection valve may open

Injection valve, fully
open

Injection valves A &8 fully open

Maximum allowable time delay from
initiating signal 10 A& "B pumps at

L rated cpeed

psid (vessel 229
to drywell)

gpm 21,200
psid (vessel 20
to drywell)

ft above top >1.0
active fuel
psig 2.0
sec <27
psid <750
sec after DBA 40.0
sec after DBA 450
Sec < 32

6.3-40

“AMENDMENT-32-

sttt
g
Not¢
Values change
$N CAPPAAE mpp

and to maki

this table con

<trmr with

remainder of

£SAR,




Delete &
Add Insert A

TIME
(sec)

0

"3

N7

LSCS-FSAR AMENDMENT—32

TABLE 6.3-3

OPERATIONAL SEQUENCE OF EMERGENCY CORE COOLING

SYSTEMS FOR DESIGN-BASIS ACCIDENT

EVENTS

Design-basis loss-of-coolant accident assumed to
start; normal auxiliary power assumed to be lost.

Drywell high pressure and reactor low water level
reached. All diesel generators signaled to start:
scram; HPCS, LPCS, LPCI signaled to start on high
drywell pressure.

Reactor low-low water level reached. Main steam
isolation valves close; HPCS receives second
signal to start.

Reactor low-low-low water level reached. Second

signal tc start LPCI and LPCS; auto-depressuri-
zation sequenice begins.

pump motor; 6pen HPCS injection valve%: ?
izing LPCI and LPCS pump mot s

See Figure Core effec_ively reflooded assuming worst single

6.3-21 failure; heatup terminated.
>10 min. Operator shifts to containment cooling.
NOTE: For the purpose of all but the next to last entry on

<27 HPCS irjectio n and pump at design flow,
which comple tup.

<40 and LPCS pumps at rated flow, >.and LPCS
injection valves open, which completesizﬁt‘5221\ﬁd
and—iEPCS—startups:

this table, all ECCS equipment is assumed to function

as designed. Performance analysis calculations consider
the effects of single equipment failures. (See Sub-
sections 6.3.2.5 and 6.3.3.3.)

6.3-43
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~15

<13

<127

<3
<40

<45

HPCS diesel generators ready to load, energize HPCE pump motor,
open HPCS injection vaive.

Division 142 diesel generators ready to load; start to close containment
{solation valves.

HPCS injection valve open & pump ar design flow, which completes
HFCS startup; LPCS & LPCT(RHR ) pumps at rated speed.

LPCI (RHR A& "B) pumps ar rated speed.

LPCT C” and LECS pumps at rated flow, LECT C"and LPCS injection
valves open, which completes the 1PCI ¢” and LPCS startups,

LPCL A& "B pumps at rated §low, LPC "A"& B injection valves
open, which compleres LPCI startup.

6.3- 434
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7.3.1.1%'.1.4.5 FRedundancy and Diversity

The LPCI is actuated by either reactor vessel low water level or
drywell high-pressure. Both of these conditions will result from
a design-basis loss-of-coolant accident. As described in
Subsection 7.3.1.1.1.3.2, if one low level switch fails, the high
drywell rpressure or a combination of low level and drywell
Fressure switches will inatiate LPCI.

LPCI A initiation logic is common to the LPCS and is separateq
from the initiaticn logic for LPCI B and LPCI C. Each initiation
logic uses the saine one-out-of-two twice form; however, one trip
system uses only Divisicn 1 sensors (LPCI A,, and the other trip
System uses only Divisior 2 sensors (LPCI B, LPCI C). Each trip
system consists of two level switches and two drywell high-
Fressure switches ccnnected into a cne-out-of-two twice
configuration.

7.3.1.1.1.4,.6 Actuated Cevices

The functional control arrangement for the LPCI system pumps is
shown in Figure 7.3-12. LPCI system pumps start immediately if
normal auxiliary power is availatle or are delayed as described
in Subsection 7.3.1.1.1.4.3. The time delays are provided by
timers (see Takle 7.3-1). The delay times for the pumps to start
wher. ncrmal a-c power 1s not availaktle include approximatedy—- time
Seconde for the start signal to develop after the actual reactor
vessel low water level cor drywell high-pressure occurs, 4+ time
seeonde for the standby power to become available, and a
sequencing delay to prevent overloading the source of standby
Fower. The total delay times from the time of the accident to
the start of the nain system pumgs are: Pump A, 18 seconds; Pump
B, 18 seconds; an¢ Pump C, 13 seconds. If normal Fower is
availakble, the delay time fcr all three pumps is 13 secords.

The operator can also control the Fumgs manually from the main
control room.

The main system pump motors are provided with overload
protection. The overload relays maintain power on the motor as
long as possikle without harming the motor or jeopardizing the
emergency gpower system.

All automatic valves used in the LFCI function are equipped with
remote/manual test capability. The entire system can be operated
from the control rocm. Motor-operated valves have limit switches
to turn off the motor when the full open or full closed positions
are reached. Torque switches are alsc provid:d to control valve
motor forces when valves are closing. Thermal overload devices
are used to trip motor-operited valves and to provide alarms.
Valves that also have primary containment and reactor vessel
1solaticn requirements are described in Subsection 7.3.1.1.2.
LPCI valves are required to travel full stroke within 40 seconds
after the start of the maximum recirculation line break accident.

7.3-17
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The diesel-generator sets have ample capacity to supply all power
required for the satfe shvtdown of both units in the event of a
total loss of offsite power. Armple capacity is provided for the

condition in which one unit may be involved in a loss-cof-coolant
accident while the remaining unit 1s being shut down without loss
of coolant, as well as for the condition in which both units are
concurrently being shut down without loss-of-coolant accidents.

The diesel generators are rated as indicated in Table 8.3-3. The
continuous ratings of the diesel generators are based on the
maximum coincidental LOCA or shutdcwn load expected. The
starti- 3 systems are descrited in Suksection 9.5.6.

control power for each diesel generator is supplied from the
125-Vdc battery within its associated division. <“Phe—d—e—contreis
; 3 3 s . . . F TR
Grmdiidin,  Add Insert Aand runin,

In the event of loss of all normal sources of power (onsite and
offsite) to the Class 1E power system, each diesel generator set
is automatically startecd and loaded. Controls and circuitry used
to start and loed the redundant units are independent of each
other. The starting circuitry and control power is provided by a
125-Vdc battery for each division lcad group. The diesel
generator automatic starting and loading proceeds as follows:

a. Each diesel generator is automatically started by one
of the following events (Figure 8.3-2):

1. Undervoltage develops on the associated 4-kV bus.
2. Low water level develops in the reactor vessel.

3. High pressure develops in the primary
containment.

b. Should automatic fast socurce transfer fail to occur ey
on. _upon loss of voltage g» the u160-volt‘g§g§giggubgse§,ggﬁ@@L
e a[]?]. 4-kV motor 'loa'H—Js o! n the Division 1 and Division 2

buses are shed. Division 3 loads are not shed
followinyg a loss of tus voltage,sinc the total connecred bus load is
within the capability of the diesel-generator set.

Cc. After each diesel-generator set has attained a normal

frequency and voltage, its breaker closes if nc. 1
a-c power has been lost in the manner described above,

This constittesd® the automatic slow transfer scheme.

d. 1If normal a-c power is still present and the diesel
generator was started ky signals a.2 or a.3
preceding, the diesel-generator breaker does not
close, and the set remains at full frejuency and
voltage until manually shut down.



Insert A

The 125-Vde control power for diesel- generator "0 is supplied from
either Unit 1 Division 1 or Unit 2 Division 1 as determined by the
position of an automatic franster switch located in the diesel generator

0 control pmd. The automatic rransfer switch seeks Unit 1 Divisiont.

§3%-84
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e. If normal a-c power is lost and signals a.2 and '

a.3 are not present, only the loads needed for

safe shi'tdown are connected automatically or

manually by the operator's action as station
, . _conditions require. ‘
(Add Incerc A)
Electrical interlocks, consisting of mechanically actuated
auxiliary breaker position switches, are provided to prevent an
operator from paralleling, through the unit ties, two standby
C esel generators without an offsite source connected to one of
the associated ESF buses.

Additional interlocks prevent a tomatic closure of a standby
diesel-generatcr breaker <{after—un—automatic—Stares to its
associated 4160-volt bus (supplying ESF loads), unless the normal
«#1 offsite) source, the unit tie (#2 offsite) source, -and the
bus tie (#1! onsite) source,are all open, and an undervcltage condition existson the bue.
breakers
AlLl control circuits and their com, onents including the bus
transfer system are provided with means for mai.al testing during
normal station operation and meet IEEE 279-1971 criteria. Means
are provided to permit connecting selected non-1E loads in the
station to the diesel-generator set within its capability.
However, this is a strictly manual operation under the operator's
full ccntrel.

Each diesel generatcr can be started manually either by a control
switch located on the main control koard or by a control switch
located on the separate local contrcl panel of the diesel
generator (NOTE: diesel generator "C" has a control switch on
both U-1 MCB and U-2 MCE). Diesel generators 1B and !B are each
furnished with a two-position selector switch ("remote"™ and
"local") located at the remote control station in the control
room.

The fuel oil system, air starting system, and generator output
and excitation systems of each dicsel engine are equipped with
instrumentation to monitor all important parameters and to
annunciate aktnormal conditions.

Table 8.3-4 shows the protective and supervisory functions for
each diesel generatcr. Instrumentation is shown on Figure 8.3-6.

The fuel oil storage and transfer systems are described in

Subsection 9.5.4, lubrication systems in Subsection 9.5.7, and
cooling systems in Suksection 9.5.5.

8.3-9
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f. 1f, while operating as per item e, signal a.2 or a.3 appears,
the Division 1 and Divison 2 diecsel generator breakers arc
tripped caising all 4kV motor loads to be shed from these buses.
The Division 1 and Division 2 diescl generator broakers then
reclose and the required Class lE loads are started avtomati-
cally. Division 3 does not reguire load shedding and, thorcfore,
upon appearance of siff)al a.2 or a.? the dicsel gonerator breaker
remains closed and the required Class 1F louds are started
automatically.

g. 1f, while the diesel gencrator is connectéd to the bus during
routine periodic load testing, signal a . or a.3 appears, the
Division 1 and Division 2 dies 1 generator breakers are tripped.

| If normal a-c power is still present the diesel generator breakers
do not reclose ar . the sets remain at full frequency and voltage
until manually shut down. If normal a-c power is coincidentally
or subsequently lost, all 4kV motor loads are shed, the diesel
gener *‘tor breakers are reclosed and the required Class 1lE loads
are started aut~omatically. Disision 3 does not reguire load
shedding and, therefore, upon appearance of signal a.2 or a.3 the
diese' generator breaker remains closed and the required Class 1E
loads are started automatically.

23-78
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As a supplement to the station battery supplied emergency
lighting system, additional self-contained, battery operated
emergency lighting units of a portable or semiportable type are
g;qgéded where required. These are equipped with 4-hour battery sup- |
9.5.4 Diesel-Generator Fuel Oil Storage and Transfer

System

The design objective of the diesel fuel oil storage and transfer
system is to supply fuel to the diesel generator during a loss-
of-coolant accident (LOCA) as well as for ail conditions of
shutdown without a LOCA.

9.5.4.1 Design Bas- s
9.5.4.1.1 Scafety Design Bases

Specif.c safety design bases for the five fuel oil storage and
transfer systems are as follows:

a. The system is designed consistent with automatic
startup of each diesel-generator set such that
required loads can be accepted 4m—3o—seeondss withinric riquiredtime,

b. All system piping and comﬁon°nts regquired to assure a
7-day svpply of fuel to the diesel generators are

designed to Seismic Category I and ASME Section III,
Class 3 requirements and are protected from
tornadoes, missiles, pipe whip, and flocis.

c. The entire diesel-generator system consisting of five
diesel generators including the associated fuel
storage and transfer system is designed to meet
single failure criteria. Each fuel system or diesel
generator in itself does not need to meet the single
failure criteria.

d. The minimum required fuel storage capacity for each
pivision 1 and 2 diesel generator is 31,250 gallons
which is based on continuous diesel-generator
operation at rated capacity for 7 davs. Fuel
consumption at rated capacity is 186 gph. The
m.nimum required storage capacity for each Division 3
diesel gernerator is 29,750 gallons which is based on
the following criteria:

1. High-pressure core spray (HPCS) pump operation at
maximum power demand conditions for 25 hours,
after which tire the pump operates at runout flow
for the balance of the 7-day perica. All other
pivision 3 loads operate at maximum power for the
full 7-day period.

9.5-20
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Temperature switches installed at the engine outlet actuate
local and control room alarms at 200° F and automatically

trip the engine at a temperature of 208° F. This automatic
trip is bypassed, however, when the engine is started auto-
matically during an emergency.

A temperature switch installed 1. the lube 0il cooler controls
the electric immersion heater use.. to keep the engine in a
warm standby condition. Low-temperature switches on the Divi-
sions 1, 2, and 3 diesel gyenerators actuate local and control
room alarms if engine temperature drops below 85° F to detect
failure of the diesel cooling water heaters.

9.5.6 Diesel-Generator Starting Air System

The purpose of the diesel-generator starting air system is to
provide a guick, reliable, and automatic start of the generators.

9.5.6.1 Design Bases

9.5.6.1.1 Safety Design BRases

The design objective of cach diesel starting air system is to
automatically start the associated diesel-generator unit such
that rate¢ frequency and voltage is achieved and the unit is
ready to accept required loads within 38-seeeonds, the required rime.

The starting air system design is based on meeting single fail-
ure criteria. Each diesel generator is provided with two eem—
plete—full -eapacity starting air subsystems, and each diesel-
generator™s,starting air system,is independent of the other Jicsel generators,
four starting 2ir syslens, Lhich

st pwnr
The system design is based on Seismic Category I requirements
and incorporates protection from tornadoes, external missiles,
floods, and other natural phenomena. :

Each diesel-aenerator-starting air-system-consists-of-twe
starting subsystems -and has sufficient -total-air storage
<capacity for-a minimum of six normal eranking cycles—{six
normal -starts), With-all four -air-motors -simultaneouslyy
each diesel will-achieve 500 -1pm + 3% in-less than-10-seconds-
£or five normal starts-on-stored-ais.

Air.storage-capacity for each subsystem is based-on-a-mininum
of five -normal cranking cycles in-rapid-succession-withous |
wse of the-air-compressor, assuming-the -redundant-subsystem
fails to overate, - The minimum receiver -pressure reguired-4£o
assure-a fast start-is approximately 220-psig when-starting

en two -air motors, - When-utilizing-all-four-air motors-simules
&aneously, the-minimum cranking pressure-is-reduced to-appros-
imately 140 to 155 psig.--The minimum-receiver-pressure at- |
initiation of the starting -seauence is assumed to be at the

4air compressor control-switch-"start"-setpointr

9.5-45
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Each diesel generator starting air system Consisrs of two starting subsystems The
air storage capacity of each subsystem is based on a minimum of five normal
cranking cycles in rapid succession withour the use of the air compressor for the
Division 1 and Division 2 Diesel Generators and three normal cranking cycles
in rapid succession without the use of the air compressor for the Division 3
Diesel Generators, assuming the redundant subsystem fails to operate. A normal
cranking cycle is assumed to mean the Diesel Generator will stare and accelerate

to 900 TpM +5%,-3% within 13 seconds. The minimum receiver pressure af
initiation of the starting sequence is less than or equal to the air compressor

auta start setpoint of approximately 210 psig.
pe P ) p

The minimum air recetver pressure required to assure a single normal cranking

cvele is appn‘umarvl\' (65 psig when starring with one subsystem and

approximately 140 to 155 psig when starting with both subsvstems. Therefore,

alow air pressure alarm is set ar about 200 psig to ensure prompt not ficarion to
the Contr~! Room of an abnorinal pressure condition below dpPrOUmdtclv 210

psig nor nal minimum header pressure
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for the Division 3 systems actuate local (Division 3 only) and |
control room alarms on low air pressure.

Each air compressor is controlled by a pressure switch connected

to the corresponding air receiver. The compressor is started atamwoumndv
10 229 psig and is storped at, 240 psig.

approximately

For the refrigerated air drvers provided, indicators are '

installed to identify a malfunction of the air drver unit,when theair

compresors are running.

9.5.7 Diesel-Generator Lubrication System

The function of the diesel-generator lube oil system is to supply
lube 0il to the engine bearing surfaces at con rolled pressure,
temperature, and cleanliness conditions.

9.5.7.1 Design Bases

9.5.7.1.1 Safety Design Rases

a. The system 1is based on reliable fast starting such
that the diesel generator can accept loads within &6 rhe required

timeeeeends. To accomplish this the lube 0il is heated

— above 100° F when the engine is not operating by an l

immersion heater in the engine cooling water system
(Subsection 9.5.5). The warm lube o0il is circulated
to the turbocharger bearing and oil filter during
shutdown by an electric circulating pump.

b. To meet the single failure criterion, each diesel-
generator lube o0il system is independent and located
entirely on the diesel-generator skid.

c. System piping and components are designed to meet
Seismic Category I reguirements. Tornado, missile,
and flood protection is provided by locating the
diesel-generator skid within the Seismic Category I
reinforced concrete diesel-gen2rator building.
Protection against pipe whip is not necessary as the
only high energy gpiping located within the diesel-
generator buildina is the diesel-generator starting
air system piring. The diesel generators and their
associated auxiliary systems are separated from each
other by reinforced concrete walls.

9.5.7.1.2 Power Generation Design Bases

Since the diesel generators' sole function is to provide an

onsite source of standby power to safely shut down the plant and
{ mitigate the consequences of an accident, the diesel generators

are not required to operate during plant power generation except

9.5-32
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p During the preopefrational testing, i* is verified that the diesel
' generators are capakle of starting and acrelerating to rated
speed, in the .equired sequence, all the needed ESF and emergency
shutdown lo2us, while maintaining the voltage and frequency
within the limits specified in Fosition 4 Conformance. During
these “ests, the overspeed limits are also verified.
Add Insert /s
The saitability of each standby diesel generator is confirmed by
prototype gqualification test data and by preoperaticnal tests.

The HPCS diesel-generator unit is considered as a unique
application, justifiable departure from the strict conformance to
Regulatory Guide 1.9 - 1971 regarding voltage and fregquency
Timits during the initial loading transient. The HPCS system
cons ts of one large pump and motor combination which represents
more than 90% of the total load; consequently, limiting the
momentary voltage drop to 25% and the momentary frequency drop to
5% wculd not significantly enhance the reliability of HPCS
operation. To m2et tie specific Regulatory Guide requirement’, a
diesel-generator unit approximately two to three times as large
as that required to carry the continuous rated load, would be
necessary. The specific diesel engine-electric gererator-pump
assembly was designed specifically for this integré¢l operation.
The frequency and voltage overshoot requirements ot Regulatory
Guide 1.9 - 1971 are met. A factory testing program on a
prototype unit has verified the following functions:

a. system fast-start capabilities,
b. load-carrying capability,
c. load shedding capability,

d. ability of the system to accept and carry the
required loads, and

e. the mechanical integrity of the diesel-engine
generator unit and all of the major system
auxiliaries.

10005
GE Licensing Topical Report, "HPCS Power Supply," NEDO-#8%>,
describes the theoretical analytical aspects of the unique
application including prototype and reliability test
considerations.

The design of the HPCS diesel-generator conforms with the
applicable sections of IEEE Criteria for Class IE "Electrical
Systems for Nuclear Power Generation Stations," IEEE Standard
308-1971.

The generator has the capability of providing power for starting
the required loads with operationally acceptable voltage and

( frequency recovery characteristics. A partial or complete load
rejection will not cause the diesel-engine to trip on overspeed.

B.1-12
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Pasition C.2.a (8) of Regulatory Guide 1108 allows the Division 1 and Division 2
Dicsel Generators to be running in standby at 50% speed droop. Under this
rare condition the Division 1 and 2 Diesel Generators do not meer the voltage
requirements of Regulatory Guide 1.9 during the ECCS pump >tarts. A rest
of the Division 1 Diese' Generator (worst case) w.s done for two conditions,
One test was a simultancous ECCS initiation with bus undervoltage, while
the diesel was in a test mode at 50% speed droop. The other test was an £0CS
initiation signal wth the diesel in a test mode at 50% speed droop, followed
later by bus undervo'tage. The test verified the capability of the diesels
to pick up the pump loads with 10 indication of any possib!c failures due
to rhe voltage transient and recovery time.

B.1-12a
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A special prototype test &idd-be conducted at the LSCS facility
to field (site) verify the hardware real load aspects of the HPCS
power supply concept. This test Wil —be conducted in 3938 February, 979
This prototype test veritied the acceptability of the HPCS power supply concept
The HPCS diesel generators utilized in LSCS Units 1 and 2 are in
compliance with t} I 1t Of this quide through the alternate
approach cited abo ther standby-power diesel-generators

M

1T

and their loading are i1in compliance with the guidance set
forth in this guide.




LSCS-FSAR AMENDMENT 24~
SEPTEMBER 193+

QUESTION 040.29

"Describe the sensors and alarms provided in your design
of the diesel generator air starting system to warn

the operator when design parameters are exceeded. Discuss
the operator actions during alarm conditions. (SRP

9.5.6, Part III, Item 1.)"

RESPONSE

All scnsors and alarms for the diesel-generator starting

air system are described in Subsection 9.5.€.5 and indicated

on revised Figure 9.5-8. Upon low-pressure alarm actuation,

the operator must take appropriate steps to prevent further

loss of air pressure; make the necessary revairs Or acjustments;
and restore the system to standby with air pressurc in the normal
range of 1’;\20 to 256 nsig.

apprcx&mmlv ue approtima.ttlv 140

Q40.29-1



AMENDMENT 24
SERPTEMBER 155+

systems

have moisture separators rs to
provide added assurance 3311':' accumulations 1in
the receiver tanks. <<he-lack-of this equipment in-the Prvr

e+on—3 6tarting aif-system has-no effect-on +etiability

since—periodie-inspections-are used 10 Jdetact-—ahd Gide
HOALBL UL e -aCCuRIiation—aR-4the  FF-FeseivVel &.

aly -

Q40.30-1




LSCS-FSAR AMENDMENT 24
SEPTEMBER 1977

QUESTION 040.42

"Describe any sensors and alarms provided in your design
of the diesel engine combustior air intake and exhaust
System to warn the operator when design parameters are
exceeded. Discuss the operator actions during an alarm
condition. (SRP 9.5.8, rart III, Item 1 & 4.)"

RESPONSE

The diesel-generator air intake and exhaust systems do not
require monitoring or alarming of any parameters. &She-air
$ilter—supplied with the engine is provided with a testrio~
+ion-indicator discussed -in Subsection 9 .5.8:4- Intake filters

supplied with the engine are changed pcriodn’caily.

\Explanarory note: This correction sfould have been made
D | in Amendment s4 when Secrion 9.5.8. 4
et | was corrected. There 1s no flow restriction
ot 5 indircater. |

Q40.42-1



ELECTRICAL OWER SYSTEMS

A.C. SOURCES

A.C. SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.8.1.1 As a minimum, the following A.C. electrical pcwer sources shall be

OPERABLE:
a. Two physically independent circuits between the ocffsite transmissicn
network and the onsite Class 1E distribution system, and
®. Throe separats and independent diesel generators with:

i. For diesel generator 0 and lA:

a) A separate day fuel tank containing a minimum of 250
galicns of fuel.

5) A separate fuel storage system containing a minimum of
31,000 gallons of fuel

For diesel gerarator 13, a separate fuel storage tank/day tank
containing a minimum of 2%,750 gallons of fuel.

ra

3. A separate fuel transfar oump.

APPLICABILITY: OPEPATIONAL CONDITIONS 1, 2, and 3.

ACTION: -
Basis for change " ) . N Pp—
Rg(;nia i With either one offsite circuit or diesel generateor u or 1A of the
: A 4 i e RS LE 3L
voptslle o C above required A.C. electrical power sources inoperable, .
meet opersbility recuicements.  goniailiance Reauirements 48t iira—and 4 8t ardwithin-one

Refer to Reg Guide 1108, 8
page2 Table 4 g 1121
makes sllowance to increase
survellanegs when D/6
failures sccue

Same basis as
action 3. aboye.

Rour-and -at-Jeast-once per-8-hours-—thereaftess restore at least two
offsite circuits and diesel generators 0 and 1A to OPERABLE status

within 72 hours or be in at least HOT SHUTDOWN within the next 12
hours and in COLD SHUTDOWN within the following 24 hours.

With one offsite circuit and diesel generator 0 or 1A of the above
required A.C. electrical power sources inoperable, demonsirate-the
GPERABTLITY -of the remaining A-C—sources by -performing-Surveiiisnce
Keguirements 4.8. 31112 and 4. 843224 -within-one-hour—and-at
least once-per-eight-hours—thereafiers restore at Jeast one of the
inoperanle A.C. sources to OPERABLE status within 12 hours or be in
at least HOT SHUTDOWN within the next ~ hours and in COLD SHUTDOWN
within the following 24 hours. Restor at least two offsite circuits
and diese) generators 0 and 1A to OPERABLE status within 72 hours
from the time of initial loss or be in at least HOT SHUTDOWN within
the next 12 hours and in Z0LD SHUTDOWN within the following 24
hours.

LA SALLE = UNIT 1 3/4 g-1 AR : 1 %
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CTPICAL POWER SYSTEMS

LIMITING CONCITION FOR OPERATION (Continued)

e,
Same basis as
Action 3. 2bove

d.
Same bisis as
Action 3, 3bove

e.

Same basis as
Action 2 sbove.

With two of the above required offsite circuits incperable, Semon~
sirate Lhe OPERABILITY of three diesel generators Dy performing
Surveillance Requirement 4.8.1.1.2.4.4 wilhin one hour and at least
oAce per 8 hours thereafter, uniess ine diesel generators are aiready
operating; restore at least one ¢f the incperable offsite circuits
to OPERABLE status within 24 hours or be in at Teast HOT SHUTDOWN
within the next 12 hours. With only one offsite circuit restored to
QPERABLE status, restore at least two offsite circuits to OPERABLE
status within 72 hours from time of initial loss or be in at least
HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within
the following 24 hours.

with diesel gener~%ors 0 and 1A of the above recuired A.C. electricdl
power sourcas (noperadle, Gemonsirate the ORERABILITY 97 3he remaining |
A.G.-50urces v performing Surveillance Reguirements 4.8.1.1-1-a e
4-8-1.1.2.8.4 #itnin one hour and at leasi once per 8-hours thereafier:
restare at least cne of the incperadble diesel generators ( ana 1A T2
OPERABLE status within 2 hours or be in at least HOT SHUTDOWN within

the next 12 haurs and in CCLD SHUTDCWN within the following 24

hours. Restore doth diesel generaters 0 anc 1A to OPERABLE status

within 72 hours from time of initial loss or be in at least HOT

SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within the
following 24 heurs.

With diesel generator 1B of the above required A.C. electrical power
sources inoperacle, <Gemonsiraies the JPERABILITY of the remainiag f
AC-sources by performing Surveillance Reguirements 4.8.1:1i-1.¢and |
4.8.1.1.2.a.4 within one hour-and at least once per 8 hours-thereafiemss
restore the incperable diesel generator 1B to CPERABLE status within

. 72 hours or declare the HPCS system incperable and take the ACTION |

required by Specification 3.5.1.

SURVEILLANCE RZQUIREMENTS

4.8.1.1.1

transmission network and the onsite Class 1E distribution system shall be:

a.

Each of the above required independent circuits between the cffsite

Determinad OPERABLE at least once per 7 days by verifying correct
breaker alignments and indicated power availability, and

Demonstrated OPERABLE at least once per 18 months during shutdown by
manually transferring unit power supply from the normal circuit to |
the alternate circuit.

LA SALLE = UNIT 1 3/4 8-2 RSB



Basi s_fnr changes

{ 300 rpm is eguivalent 10
60 Hr thws 8043 11Nz
18 200 ¢57, v",‘.,-,

1 g‘:t J(D!“'nﬂ\,,‘ ,"\.‘r;,
Diés 1o close onte bus in

$ seconds SoRerELeR-sAS3
i(’l‘lﬂf‘._‘ 2 OW ARG -5 IGNE +-6 4w
* 5% DO P e P ol
{. Requires use of jumpers which $

144 risk of decreased o' iobiliny

1 Beyend cequirements of

Reg. Guide 1108,

least one subsvsrem




ECTYTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

d. At least once per 18 months during shutdown by:

1. Subjecting the diesel to an inspection in accordance with
procedures prepared in conjuaction with its manufacturer's
recommendations for this class of standby service.

2. Verifying the diesel generator capability to reject a load of
greater than or equal to 11390 kw for diesel generator 0, greater

. than or equal to €38 kw for diesel generator 1A, and greater

H than or equal to 2381 kw for diese] generator 1B while maintain-

ing engine speed less than or equal te 75% of the difference

between nominal speed and the overspeed trip setpoint or 15%

above nominal, whichever is less.

3. Verifying the diesel generator capability to reject a load of .
2600 kw without tripping. The generatcr voltage shall not
exceed 5000 volts during and following the loac rejection. |

4. Simulating a loss of offsite power by itself, and:
a) For Divisfons 1 and 2:

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

2) Verifying the diesel generator starts on the autc-start
signal, energizes the emergency busses with permanently
connected loads within seconds, energizes the auto- |3
connected loads and operates for greater than or equal
to 5 minutes while its generator is so loaded. After

3 £33 seconds following energization, the steady state
voltage and frequency of the emergency busses shall be
maintained at 4160 + 150 volts and 60 = 1.2 Hz during
this test.

b) For Division 3:
1) Verifying de-energization of the emergency bus.

2) Verifying the diesel generator starts on “he auto-start
signal, energizes the emergency bus with its loads with-
s in @6 seconds and operates for greater than or equal to
5 minutes while its generator is so loaded. After
s4—) seconds following energization, the steady state |
voltage and frequency of the emergency bus shall be
maintained at 4160 + 150 volts and 60 + 1.2 Hz during

Basis for deletion this fest.
_ : &——Vwitying—that—o&-an«EGC-&actuata‘on—test—siqna%—,——without—-&oss
i. Requires use of jumpees, of offsite power ,«-vthe-diesel—generator«starts—on—the—eu&o-m
adding risk. signal and operates on standby for greater than or equal-ts-
P% G Se— 5-minutes. -The generator voltage and freguency shall be 4160
'x' Suide: L1080 »-420, ~150 volts and 60 + 3.0, =1.2 Hz-within 13 secongs after |
. Aol the auto-start signal;-the steady state generator-vo.ia

Ge ang-
| $requency- shall be maintained within these Jimits during this-tess.

i W 7 VRt
' LA SALLE - UNIT 1 3/8 8-4 AR 2493
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i ELECTRICAL POWER SYSTEMS
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SURVEILLANCE REQUIREMENTS (Continued)

Basis for deletion

~Verifying that on a simulated loss of the diesel generator,

Beyond requirements with offsite power not available, the loads are shea from the

of Reg Guide 1,108 emergency busses and that subseguent loading of the diesel
generator is in accordance with design requirements.

7. Simulating a loss of offsite power in conjunction with an ECCS
actuation test signal, and:

For Divisions 1 and 2:

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

2) Verifying the diesel generator starts on the auto-start
signal, energizes the emergency busses with permanently

a)

Basis for ch)ngc connected loads within @& seconds, energizes the 1%
Reg Gurde 19 and GE. auto-connected emergency loads through the load
D;‘if" Basis. s- :uencer and operates for greater than or equal to

' 5 minutes while its generator is loaded with the

emergency loads. A ‘a= £-seconds-follewing energi-
zation, the steady state voltage and frequency of the
emergency busses chall be maintained at 4160 * ¥5810%
volts and 60 * 1.2 Hz during “his test,except for 4 seconds

Basic for deletion Nowi [oads . )
. -3-)—--%55%’:';%#9‘ '{‘;{ 'Q’fzﬂm.tomtic diese] generator trips,
Beyond requirements of except engine overspeed, generctor-differentiat-

current, and emergency manual-stop, are automaticatly
Lypassed upon louss of voliage on the emergency bus
concurrent with an ECCS-actuation-signad-

Reg. Guide 1108,

b) For Division 3:
1) Verifying de-energization of the emergency bus.

2) Verifying the diesel generator starts on the auto-start
signal, energizes the emergency bus with its loads

Basis for change within @6 seconds and operates for greater than or "
Reg Guide 1.9 and 6.£. equal to 5 minutes while its generator is loaded with
Pusida Basis‘ the emergency loads. After £—)seconds—foiiowing

§ ‘ energization, the steady state voltage and frequency

of the emergency bus shall be maintained at 2160 *10%
358 volts and 60 + 1.2 Hz during this test,esupt for 5 s«ends
following the start and stop of loads.

- leti 3) — Verifying that all-automatic-diesel generator-tripsy
Basis for deletion except engine overspeed,- generator di fferential-or
Beyond requirements of -overcurrent —and-emergency-manual-stop -are-aute-

aatically bypassed upon loss-of-vol

Reg. Guide 1 J '
eg. Guide 110§ emergency bus concurrent with an ECCS actuation-signad-

LA SALLE = UNIT 1
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SURVEILLANCE REQUIREMENTS (Continued)

Jasis or chonge 8. Verifying the diesel generator operates for at least 24 hours.
1. Load D/G corsistently During the first 2 hours of this test, the diesel generator
2. Run D/g 1 hour shal)l be loaded to greater than or equal to 2860 kw and during
3 Kedwee number of ECCS the remzining 22 hours of this test, the diesel generator shall
pump stars be loaded to 2600 kw. The generator voltage and fregquency shall
4 Provide stations relief be 4160 + 420, +150 volts and 60 + 3.0, -1.2 Hz within 13 seconds
from test scheduling after the start signal; the steady state generator voltage and
during sutage which frequency shall be maintained within these limits during this
wosld 2dd 10 critical poth. test. Within 5 minutes after completing this 24 hour test,
perform Surveillance Requirement 463 3-2:d.7-8)-2)-ana-0)2).
Basi bor ddoe 4811244 and 4811225,
s e Yerifying that the auto-connected loads 16 each Giesel generalor
Beyend requirements #o not exceed the 2000 hour rating-of 2860 ww-
of Reg Guide 1108,

10. Verifying the diese] generator's capability to:

a) Synchronize with the offsite power source while the generator
is loaded with its emergency loads upon a simulated restora-
tion of offsite power,

b) Transfer its loads to the offsite power source, and
c) Be restored to i.s standby status.

Verifying that with the diese] generator operating in a test
mode and connected to its bus, a simulated safety injection
signal overriges the test moce by (1) returning the diese]
generator to standby operation, and (2) automatically energizes
the emergency loads with offsite power.}

12. Verifying that with all diese) generator air start receivers

pressurized to less thanathe comprcssors auto-start setpoint
and the compressors secureg, the diesel generator starl?“ﬂ‘“—

”M}]l.;ﬁu . least 5 _timessfrom ambient conditions and accelerates to
181 diesels and 800 rpm + 5%, -2%, in less thaa or equal to ?‘Gseconds.

times for the
L_’—J“"’ diesel . Verifying that the automatic load sequence timer is OPERABLE

with the interval between each load block within = 10% of its
design interval for diesel generators 0 and 1A.

34— Nerifying that the following diesel generator 1ockout Lewwos
$revent-oiesel generator starting oniy when required:

Basis for deletion ~ *r—Generator-under requency.
e i bl i
of Reg. Guide 1.108. <)——High jac i t-co0ling -temperatuse.
&) — Generator -reverse power-
@) -Generator overcurrent.
£).- Generator loss of field.
&)—Engine cranking lockould.

LA SALLE = UNIT 1 - 3/4 8-6
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ELECTRICAL POWER SYSTEMS L i e e e sumaseeed Wil :J

SURVEILLANCE REQUIREMENTS (Continued)

2. + least once per 10 vear. or after any modifications which coula
affect diesel generator intercependence by starting all three giese]
generators simultaneously, during shutdown, and verifying that all
three diesel generators accelera.e. to 900 rpm + §, =2% in less than 1
er equal to Tg°scconds.

¥ At least once'per 10 years by:

1. Draining each fuel oil storage tank, removing the accumulated
sediment and cleaning the tank using a sodium hypochicrite cr
equivalent solution, and

- - Performing a pressure test of those portions of the diesel
fuel oi] system designed to Section III, subsection ND, of the

ASME Code at a test pressure equal to +2o-percent-of-inesyetad
design -presseee. that specified in ASME Section XL subsection IWD 5000.

4.8.1.1.3 Reports - A1l diesel generator failures, valid or non-valid, shall
be reported tc the Commission pursuant to Specification 6.6.8. Reports of
diesel generator failures shall include the information recommended in Regula-
tory Pestion £.3.b of Regulatory Guide 1.108, Revision 1, August 1877. 1If the
number cf fiilures in the last 100 valid tests, on a per nuclear unit basis,
is greater than sr egual te 7, the report shall be supplemented to include the
acditional information recommended in Regulatory Position c.3.b of Regulatory
Guide 1.108, Ravision 1, August 1977.

TABLE 4.8.1.1.2-1

DIESEL GENERATOR TEST SCHEDULE

Number of Failures in

Last 100 Valid Tests* Test Frequency
< At least once per 31 days
2 At least once per 14 days
3 At least once per 7 days
> 4 At least once per 3 days

*Criteria for determining number of failures and number of valid
tests shall be in accordance with Regulatory Pesition C.2.e of
Regulatory Guide 1.108, Revision 1, August 1977, where the last
100 tests are cetarmined on a per nuclear unit basis. For the
purposes of this test schedule, only valid tests concucted after
the OL issuance date shall be included in the computation of the
"jast 100 vaiid tests.” Entry into this test schedule shall be
made at the 31 day test frequency.

L

LA SALLE = UNIT 1 3/4 &-7 S £
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BASES

3/4.8.1 and 3/4.8.2 A.C. SOURCES and ONSITE POWER DISTRIBUTION SYSTEMS

The OPERABILITY of the A.C. and D.C. power sources and associated
distribution systems during cpera..on ensures that sufficient power will be
available to supply the safety related equipment reguired for (1) the safe
shutdown of the facility and (2) the mitigation and control of accident
conditions within the facility. The minimum specified independent and
recundant A.C. and D.C. power sources and distribution systems satisfy the
reguirements o7 General Design Criteria 17 of Appendix "A" to 10 CFR 50.

The ACTION reguirements specified for the levels of degradation of the
power sources provide restriction upon continued facili.y operation
commensurate with the level of degradation. The OPERABILITY of the power
sources are consistent with the initial condition assumptions of the accident
analyses and are based upon maintaining at least Division 1 or II of the
onsite A.C. and D.C. power sources and acsociated distribution systems
OPERABLE during accident condi=ions coincident with an assumed loss of offsite
power and single failure of one of the two onsite A.C. sources.

Division I11 supplies the high pressure core spray (HPCS) system only.

The QPERABILITY of the minimum specified A.C. and D.C. power snurces and

associateq disiribution systems during shutdown and refuel ng ensures that
(1) the farility can be maintained in the shutdown or refueling condition for

fwiththe | extended time periods and (2) sufficient instrumentation and control

icuayﬁnu i capability is available for monitoring and maintaining the unit status.

noted in

Appendin B The surveillance reguirements for demonstrat ' ng the OPERABILITY of the

hw:hcnvm[ diesel generators are in accordance with the recommendations of Regulatory
Guide 1.9¥ "Selection of Diesel Generator Set Capacity for Stancby Power
Supplies,” March 10, 1871, Regulatory Guide T1.108, "Periodic Testing of
Diesel Generater Units Used as Onsite Electric Power Systems at Nuciear Power
Plants," Revision 1, August 1877 (, and Regulatory Guide 1.137, "Fuel-0il

A4d Systems for Standby Diesel Generators,” Revision 1, October 1979).

Insert A The surveillance requirements for demonstirating the OPERABILITY of the
unit batteries are in accordance with the recommendations of Regulatory
Guide 1.129, "Maintenance Testing and Replacement of Large Lead Storage
Batteries for Nuclear Power Plants," February 1978, and IEEE Std 450-1980,
"1EEE Recommended Practice for Maintenance, Testing, and Replacement of Large
Lead Storage Batteries for Generating Station and Substations.”

Verifying average electrclyte temperature above the minimum for which the
battery was sized, total battery terminal voltage onfloat charge, connection
resistance values and the performance of batter, service and discharge tests
ensures the effectiveness of the charging system, the ability to handle high
discharge rates and compares the battery capacity at that time with the ratec
capacity.

By

LA SALLE = UNIT 1 B 3/4 8-1 Aot 6 19%



Insert A

Surveillance requirement 4.8 1.1.2.2 4 acceleration time 10 900 rpm
45%,-3% is 11 Seconds instead of 13 seconds in order to verify the
diesel starting ability is not being degraded.

B 3/4 8-1a
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