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January 28, 1986
ST-HL-AE-1599
File No.: G9.17

Mr. Vincent S. Noonan, Project Director
PWR Project Directorate #5
U. S. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 and 2

Docket Nos. STN 50-498, STN 50-499
DSER/FSAR Items; Electrical

Reference: Letter ST-HL-AE-1513 dated 11/8/85; M. R. Wisenburg to
G. W. Knighton

Dear Mr. Noonan:

This letter is provided to address Draft Safety Evaluation Report (DSER)
Item #'s 72A, 72B and 74 (see reference) regarding electric power. These
items are as follows:

DSER Item Response

#72A Regarding the onsite distribution system
analysis, conformance to BTP PSB-1 Positions 3
and 4 is provided in the response to Question
430.20N (see Attachment 1). The detailed
analysis is available for review. The analysis
verification will be available approximately 2
months after fuel load.

#72B The undervoltage relay setpoint analysis is
discussed in the response to Question 430.20N
(see Attachment 1). The setpoints have t,9en
included in the draft Technical Specifications
(pages 3/4 3-34, 3/4 3-40).

#74 The Standby Diesel Generator tests performed to
demonstrate compliance with IEEE 387-1977
sections 6.3.1, 6.3.2 and 6.3.3 have been
completed. This testing includes 300 start
and load acceptance qualification tests, load
capability qualification, and margin

8602040148 860128 qualification. The 2-hour rating test was also
ADOCK 0500g G erformed by the manufacturer. Complete testPDR

E results are available for review.
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Attachment 2 is provided to address informal questions from the Power
Systems Branch (PSB).

If you should have any questions on this matter, please contact
Mr. M. E. Powell at (713) 993-1328.

Very truly yours,

f.k-
~<

M. se urg
Manager, Nu ear Licensing

! JSP/RCM/yd

Attachment 1: Response to Question 430.20N (430.111, 430.121, 40.9)

Attachment 2: Response to PSB Informal Questions:

,

f

|

!

:
,

Ll/NRC/a



.
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Ifouston 1.ighting & Power Company

cc:

Hugh L. Thompson, Jr., Director Brian E. Berwick, Esquire
Division of PWR Licensing - A Assistant Attorney General for ,

Office of Nuclear Reactor Regulation the State of Texas ;
U.S. Nuclear Regulatory Commission P.O. Box 12548, Capitol Station
Washington, DC 20555 Austin, TX 78711

Robert D. Martin Lanny A. Sinkin
Regional Administrator, Region IV Christic Institute
Nuclear Regulatory Commission 1324 North Capitol Street
611 Ryan Plaza Drive, Suite 1000 Washington, D.C. 20002
Arlington, TX 76011

Oreste R. Pirfo, Esquire
N. Prasad Kadambi, Project Manager Hearing Attorney
U.S. Nuclear Regulatory Commission Office of the Executive Legal Director
7920 Norfolk Avenue U.S. Nuclear Regula"ory Commission
Bethesda, MD 20814 Washington, DC 20555

Claude E. Johnson Charles Bechhoefer, Esquire
Senior Resident Inspector /STP Chairman, Atomic Safety &
c/o U.S. Nuclear Regulatory Licensing Board
Commission U.S. Nuclear Regulatory Commission

P.O. Box 910 Washington, DC 20555
Bay City, TX 77414

Dr. James C. Lamb, III

M.D. Schwarz, Jr., Esquire 313 Woodhaven Road
Baker & Botts Chapel Hill, NC 27514
One Shell Plaza
Houston, TX 77002 Judge Frederick J. Shon

Atomic Safety and Licensing Board
J.R. Newman, Esquire U.S. Nuclear Regulatory Commission
Newman & Holtzinger, P.C. Washington, DC 20555
1615 L Street, N.W.
Washington, DC 20036 Mr. Ray Goldstein, Esquire

1001 Vaughn Building
Director, Office of Inspection 807 Brazos

and Enforcement Austin, TX 78701
U.S. Nuclear Regulatory Commission
Washington, DC 20555 Citizens for Equitable Utilities, Inc.

c/o Ms. Peggy Buchorn
T.V. Shockley/R.L. Range Route 1, Box 1684
Central Power & Light Company Brazoria, TX 77422
P.O. Box 2121
Corpus Christi, TX 78403 Docketing & Service Section

Office of the Secretary

H.L. Peterson/G. Pokorny U.S. Nuclear Regulatory Commission
City of Austin Washington, DC 20555
P.O. Box 1088 (3 Copies)
Austin, TX 78767

Advisory Committee on Reactor Safeguards
J.B. Poston/A. vonRosenberg U.S. Nuclear Regulatory Commission

! City Public Service Board 1717 H Street
P.O. Box 1771 Washington, DC 20555
San Antonio, TX 78296

Revised 12/2/85
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. STP FSAR

Question 430.20N

Your response to question 040.9 is not acceptable. We have recently revised
this position to include an added feature to (he second level undervoltage
protection and further clarification. Our preference is compliance with the
revised position. Your response to Part 4 concerning acceptable verification
testing will be required regardless of which position you opt to meet, i.e..
the original criteria presented in question 040.9 or the revised version.
Supplement the description of your design in the FSAR to show
conformance with the positions or provide detailed analysis to justify
nonconformance. -

,

1. In addition to the undervoltage scheme provided to detect loss of
offsite power at the Class lE buses, a second level of undervoltage
protection with time delay should also be provided to protect the Class
lE equipment; this second level of undervoltage protection shall satisfy
the following criteria: *

The selection of undervoltage and time delay setpoints shall bea.
determined from an analysis of the voltage requirements of the Class
lE loads at all onsite system distribution levels;

b. Two separate time delays shall be selected for the second level of
undervoltage protection based on the following conditions:

-

(1) The first time delay should be of a duration that establishes
the existence of a sustained degraded voltage condition (i.e.,
something longer than a motor starting transient). Following
this delay, an alarm in the control room should alert the
operator to the degraded condition. The subsequent occurrence
of a safety injection actuation signal (SIAS) should immediately
separate the Class IE distribution system from the offsite power
system.

.

| (2) The second time delay should be of a limited duration such that
l

the permanently connected Class lE loads vill not be damaged.
j Following this delay, if the operator has failed to restore

adequate voltages, the Class IE distribution system should be'

automatically separated from the offsite power system. Bases
and justification must be provided in support of the actual
delay chosen.

The voltage sensors shall be designed to satisfy the followingc.
applicable requirements derived from 1EEE Std. 270-1971, " Criteria,

for Protectiun Systems for Nuclear Power Cencrating Stations":

(1) Class lE equipment shall be uti1*ized and shall be physically
located at and electrically connected to the Class lE
switchgear.

.

''
(2) An indepercent scheme shall be provided f or each divisi'on of

the C] ass 1E power system. '

.

Vol. 2 Q&R 8.3-9N Amendment 29
-

_ _._ _________
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STP FSAR
.

Question 430.20N (Continued)

(3) The undervoltage protection shall include coincidence logic on
a per bus basis to preclude spurious trips of the offsite power
source; -

~I) ' The voltage sensors shall automatically initiate the(
disconnection of offsite power sources whenever the voltage set
point and time delay limits (cited in item 1.b.2 above) have
been exceeded;

(5) Capability for test and calibration during power operation
shall be provided.

(6) Annunciation must be provided in the control room for any
bypasses incorporated in the design.

d. The Technical Specification shall include limiting conditions for
operations, surveillance requirements, trip setpoints with minimum
and maximum limits, and allowable values for the second-level voltage
protection sensors and associated time delay devices.

2. The Class lE bus load shedding scheme should automatically prevent
shedding during sequencing of the emergency loads to the bus. The load
shedding feature should, however, be reinstated upon completion of the ,

load sequencing action. The Technical Specifications must include a test
requirement to demonstrate.the operability of the automatic bypass and
reinstatement features at least once per 18 months during shutdown.

! In the event an adequate basis can be provided for retaining the load
shed feature during the above transient conditions, the setpoint value in
the Technical Specifications for the first level of undervoltage
protection (loss of offsite power) must specify a value having maximum
and minimum limits. The basis for the setpoints and limits selected must

'

be documented.

3. The voltage levels at the safety-related buses should be optimized for
the maximum and minimum load conditions that are expected throughout the
anticipated range of voltage variations of the offsite power sources by
appropriate adjustment of the voltage tap settings of the intervening
t ransf o rme rs. The tap settings selected should be based on an analysis
of the voltage at the terminals of the Class lE loads. The analyses
performed to determine minimum operating voltages should typically
consider maximum unit steady state and transient loads for events such as
9 unit trip, loss of coolant accident, startup or shutdown; with the
offsite power supply (grid) at minimum anticipated voltage and only the
offsite source being considered available. , Maximum voltages should be
analyzed with the of fsite power supply (gird) at maximum expected voltage
concurrent with minimum unit loads (e.g. cold shutdown, refueling). A
separate set of the above analyses should be performed for each available
connection to the offsite power supply. ,

.

.

Vol. 2 05R 6.3-10N Amendment 29
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Question 430.20N (Continued).

.

4. The analytical techniques and assump ions used in the voltage analysis
cited in item 3 above must be verifiec by actual measurement. The
verification and test should be performei prior to initial full power
reactor operation on all sources of offsite. power by:

loading the station distribution buses, including all Class IE buses_.a..

down to the 120/208 volt level, to at least 301;

b. recording the existing grid and Class IE bus voltages and bus loading
down to the 120/208 volt level at steady state conditions and during
starting of both a large Class IE and non-Class lE motor (not
concurrently);

Note: To minimize the number of instrumented locations, (recorders)
during the motor starting transient tests, the bus voltages and
loading need only be recorded on that string of buses which
previously showed the lowest analyzed voltages from item 3
above.

.

using the analytical techniques and assumptions of the previousc.
voltage analysis cited in item 3 above, and the measured existing grid
voltage and bus loading conditions recorded during conduct of the
test, calculate a new set of voltages for all Class IE buses down to
the 120/208 volt level;,_

d. compare the analytically derived voltage values against the test
results.

With good correlation between the analytical results and the test results,
the test verification requirement will be met. That is, the validity of
the mathematical model used in performance of the analyses of item 3 will
have been established; therefore, the validity of the results of the
analysis is also established. In general the test results should not be

,

more than 3% lower than the analytical results; however, the differences
between the two when subtracted from the voltage levels determined in the
original analyses should never be less than the Class 1E equipment rated
voltages.

!

|
,

iN6E2r AKasponse

TP de isn'till co y with th quirene for the undervoltage tection --, lo ass 1E c, as de bed in Questi8n 0.20). ormane ich
is_reauf ent will provided n an futur endment i late 45.

.

,-.
.

.

.

Vol. 2 Q&R 8.3-11N Amendment 45
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1. Two undervoltage sensing schemes are employed for each Class lE 4.16kV
bus to provide two levels of undervoltage protection. The first scheme
detects loss of voltage and the second scheme detects degraded voltage
conditions on the bus. Voltage signals to each scheme are provided
through four potential transformers connected to each bus. Four solid
state type instantaneous undervoltage relays and four time delay relays
are used for the first scheme (loss of voltage). The devices used for
the second scheme (degraded voltage) include four solid state type
instantaneous under voltage relays and two sets of four time delay
relays. The first set provides for an alarm only, and the second set
initiates a logic signal as shown on Figure 8.3-4 in the FSAR.

a) The devices for the first (loss of voltage) scheme are set to
operate after a time delay setpoint of 1.75 seconds at 74.7% of
nominal voltage, which is below the minimum expected voltage during
diesel generator sequencing. A 1.75 second time delay is provided
to prevent spurious initiation of the logic signal due to a
transient dip in voltage. The 74.7% voltage setpoint results in a
relay operating range,-including tolerance, of 71.6% to 77.6% of
nominal voltage.

The degraded voltage relays are set to operate at 94.2% of 4.16kV,
which corresponds to 90% of 480 volts at the bus of the worst case
motor control center (MCC). The worst case MCC is determined based
on the maximum voltage drop from the 4.16kV switchgear bus to the
MCC bus with the lowest offsite system voltage and maximum in plant
load conditions.

b.(1) The first set of time delay relays used in the degraded voltage
scheme are set to operate after 30 seconds and provide an alarm
in the control room to alert the operator. The setpoint is
longer than the worst case motor accelerating time of
approximately 23 seconds at 80% rated voltage for the Reactor
Coolant Pump drive motor. The logic is set up to trip the'

offsite source feeder breaker in the event of a subsequent
occurrence of safety injection (SI) actuation signal in order to
separate the Class lE distribution system from the degraded
offsite source.

(2) The second set of time delay relays used in the degraded
; voltage are set to operate at 50 seconds to initiate

separation of the system from the degraded source.
i
' Analysis of motor thermal damage curves indicates that the
i loads are capable of withstanding 70% of nominal voltage for a

duration of more than 50 seconds without damage.

!
L1/NRC/a
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c. The undervoltage sensors are designed to satisfy the following
applicable requirements derived from IEEE Std. 279-1981 " Criteria for
Protection Systems for Nuclear Power Generating Stations".

(1) Class lE equipment is utilized, physically located in and
electrically connected to the Class lE switchgear.

(2) An independent scheme is provided for each division of the
Class lE power system.

(3) The undervoltage protection uses coincident logic on a per bus
basis to preclude spurious trips of the offsite power source.
This is shown in FSAR Figure 8.3-4 sheets 2 and 5.

(4) The undervoltage relays automatically initiate disconnection
of the offsite power source in the event the voltage setpoint
and time delay limits (discussed in item 1.b.2 above) are
exceeded.

(5) The undervoltage relays can be tested and calibrated during
power operation.

(6) Annunciation is provided in the control room in the event any
of the undervoltage relays operate. The relay test procedures
require that some alarms be activated during testing of an
undervoltage relay by applying a shorting link to the test
switch used to isolate the relay. The shorting link energizes
the timer that is used to provide the alarm.

d. The Technical Specifications will include setpoints, with minimum or
maximum limits, as applicable, for the loss of voltage and
degraded voltage relays, and associated time delay relays.

2. The design of the bus loading scheme does not permit sequer.cing and
shedding of emergency loads at the same time. See Logic Diagram Figure
8.3-4 and FSAR paragraph 8.3.1.1.4.4 for a description of the load
shedding scheme. In the event that a mode I or mode II recognition
signal is received while load sequencing is in progress, the logic is
such that further sequencing of loads stops immediately. The emergency
loads already connected to the bus by the sequencer are shed and the
sequencer is restarted from step 1. Westinghouse indicates that, based
on sensitivity studies (WCAP-8471), the time delay due to stopping and
restarting of the sequencer under the worst condition is within the
acceptable limit of LOCA analysis.

Upon completion of sequencing, load shedding reinstatement is
accomplished by manually resetting the reset button in the Main Control
Room or at the sequencer panel. Note that manual resetting prevents
inadvertent excessive starting of motors. The Technical Specifications
include testing of the automatically bypassed load shed and manual
operation of load shed reinstatement.

Ll/NRC/a
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Since simultaneous occurrence of sequencing and shedding of emergency'

loads is precluded per logic design, it is not necessary to include the
,

first level undervoltage relay setpoint limits in the Technical
Specifications.

3. A voltage analysis was performed in accordance with BTP PSB-1, Position
3. Optimum transformer tap settings have been selected to maintain
terminal voltage levels within 90-110 percent of rated voltage during
steady state operation, and at 80 percent or above during motor starting.
The tap settings selected are based on the results of the analysis which,

calculates bus and terminal voltage levels for various worst case plant'

operating modes and loading conditions (normal, startup, LOCA, and
shutdown). In the analysis, particular emphasis is placed on analyzing
the voltage levels at those loads which are supplied through the standby
transformer. The basis for this is that these loads will be susceptible
to voltage variations in the offsite system (0.96-1.02 p.u.), as opposed,

to loads supplied through the unit auxiliary tap changer.

Minimum steady state voltage levels were determined by considering the
following:

o Maximum loading of the standby transformers assuming that Unit 1
unit auxiliary transformer is not available.

o Operation of Class lE loads required during a LOCA.

o Minimum system voltage (e.g. 0.96 p.u.).
.

Minimum transient voltage levels were determined by considering the
above scenario and emulating the Class 1E load starting profile of the
ESF load sequencer, which includes the simultaneous starting of Class lE
4.16kV and 480 V motors. Maximum bus voltage levels were determined by
considering maximum anticipated grid voltage (1.02 p.u.) concurrent with
each standby transformer winding exclusively supplying a safety related
train under light load conditions (e.g. less than 25 percent of LOCA
loads).

The various interconnections to the offsite power system are documented
and discussed in the analysis. Only those arrangements that are
representative of the worst case conditions (e.g. max-min loading and
system voltage levels), as discussed above, were analyzed in detail.

,

4. Field verification of the analytical techniques and assumptions used in
the voltage analysis will be done when the station distribution buses,
including all Class lE buses down to the 120/108 volt level, can be
loaded to at least 30%, approximately two months after fuel load.

;

e

i

.

Ll/NRC/a
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Question 430.lllN
"

Per section 8.1.14.1, two 4.16 kV ESF buses are supplied from the unit's
standby transformer and the third 4.16 kV ESF bus is supplied from the unit
auxiliary transformer during normal plant operation. For a reactor, turbine

or generator trip, the generator circuit breaker automatically opens to
maintain supply to the 4.16 kV ESF bus (the third bus) through the unit
auxiliary trr.nsformer. In case the generator breaker fails to open thus

tripping th e switchyard breakers to isolate the unit, explain if the affecteda

bus (thit/ bus) will enter Mode II operation as stated in Section
8.3.1.1.4.4.2 while the other two 4.16 kV ESF buses operate with the offsite

source from the standby transformer.

Response

p W8
In, event,ef the unit generator switchyard 345 kV circuit breakers opening'-
while the unit is in operation, all power to the auxiliary distribution system
connected to the unit auxiliary transformer will be lost. Undervoltage relays
of the affected Class lE 4.16 kV bus will sense the loss of voltage and
initiate the Engineered Safety Feature (ESF). load sequencer to automatically
implement a Mode II operation as described in Section 8.3.1.1.4.4.2.

atP '$ 5

Conformance with position 3 of,PSB-1--wi-1-1-be provided in 4- future Aaendment es*
-stated in'the response to Q430.20N.

-

1

Vol. 2 Q&R 8.2-10N Amendment 49
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Ques' tion 430.121N

The voltage levels at the safety-related loads should be optimized for the
maximum and minimum load conditions that Appendix 8A) are expected throughout
the anticipated range of voltage variations of the offsite power sources.
Perform a voltage analysis and verification by actual measurement in accor-
dance with the guidelines of positions 3 and 4 of Branch Technical Position
PSB-1 (NUREG-0800, Appendix 8A). Provide the voltage at the terminals of each
Class lE load as determined by analysis and by actual measurement for all
modes of plant operation. Verify that all Class IE loads will operate at or
within design voltage limits under all condition of operation. Where terminal
voltage determined by analysis is not adequate to meet the design voltage
rating of the equipment, provide justification.

Response

'}lisstatedintheresponsetoQ430.20N,theSTPdesignwillcomplywiththe
requirement for indervoltage protection for Class lE buses (PSB-1). We are
presently performing a voltage study including analysis of worst case
conditions and conformance with PSB-1 position 3 will be provided in a future
Amendment. Conformance to PSB-1 position 4 will be provided when station
loading is equivalent to 30 percent. --

L
-

TQ c9ng h psb %30,2O d odckVfWh o

Cum h e$h DE ~

<x .

.

.

Vol. 2 Q&R 8.3-42N Amendment 49
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, Question 040.9

Recent operating experience has shown that adverse effects on the safety-
related power system and safety related equipment and loads can be caused
by sustained low or high grid voltage conditions. We therefore require
that your design of the safety related electrical system meet the following
staff positions. Supplement the description of your design in the FSAR to
show how it meets these positions or provide appropriate analyses to
justify non-conformance with these positions.

(1) We require that an additional level of voltage protection for the
onsite power system be provided and that this additional level of
voltage protection shall satisfy the following criteria:

(a) The selection of voltage and time set points shall be determined
f rom an analysis of the voltage requirements of the safety-
related loads at all onsite systes distributiot levels;

(b) The voltage protection shall include coincidence logic on a per
bus basis to preclude spurious trips of the offsite power source;

(c) The time delay selected shall be based on the following
conditions:

(1) The allowable time delay, including margin, shall not exceed
the maximum time delay that is assumed in the FSAR accident
analyses;,

(ii) The time delay shall minimize the effect of short duration
disturbances from reducing the availability of the offsite
power source (s); and

(iii) The kilowable time duration of a degraded voltage condition
at all distribution systen levels shall not result in
failure of safety systems or components;

(d) The voltage sensors shall automatically initiate the disconnec-
tion of offsite power sources whenever the voltage set point and
time delay limits have been asceeded;

(e) The voltage sensors shall be designed to satisfy the applicable
requirements of IEEE Std. 279-1971, " Criteria for Protection
Systems for Nuclear Power Generating Stations'; and

(f) The Technical Specifications shall laclude limiting condition for
operation, surveillance requirements, trip set points with
minimum and maximum limits, and allowable values for the second-
level voltage protection sensors and associated time delay
devices.

(2) We require that the current systes designs automatically prevent load
shedding of the emergency buses once the onsite sources are supplying

?

Q&R 8.2-1 Amendment 2, 10/9/78,
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power to all sequenced loads on the emergency buses. The design shall
also include the capability of the load shedding feature to be auto-
natically reinstated if the onsite source supply breakers are tripped.
The automatic bypass and reinstatement feature shall be verified
during the periodic testing identified in Position 3.

Fu the event an adequate basis can be provided for retaining the load
shed feature when loads are energized by the onsite power system, we
will require that the setpoint value in the Technical Specifications,
which is currently specific as "... equal to or greater than..." be

: amended to specify a value having maximum and minimus limits. The
| licensee bases for the setpoints and limits selected must be

documented.

(3) We require that the Technical Specifications include a test require-
ment to demonstrate the full functional operability and independence
of the onsite power sources at least once per 18 months during shut-
down. The Technical Specifications shall include a requirement for

; tests that simulate loss of offsite power, simulate loss of offsite
power in conjunction with a safety feature actuation signal; and
simulate interruption and subsequent reconnection of onsite power
sources to their respective buses. Proper operation shall be deter-,

mined by:.

(a) Verifying that on loss of offsite power the energency buses have
been de-energized and that the loads have been shed f rom the
energency buses in accordance with design requirements.

(b) Verifying that on loss of offsite power the diesel generators
start on the autostart signal, the emergency buses are energized
with permanently conr.ected loads, the auto-connected shutdown
loads are energized through the load sequencer, and the system
operates for five minutes while the generators are loaded with
the shutdown loads.

(c) Verifying that on a safety features actuation signal (without
loss of offsite power) the diesel generators start on the auto-
start signal and operate on standby for five minutes.

(d) Verifying that on loss of offsite power in conjunction with a
safety features actuation signal the diesel generators start on
the autostart signal, the emergency buses are energized with
permanently connected loads, the auto-connected emergency
(accident) loads are energized through the load sequencer, and
the system operates for five minutes while the generators are
loaded with the emergency loads.

(e) Verifying that on interruption of the onsite sources the loads
are shed from the emergency buses in accordance with design

'

requirements and that subsequent loading of the onsite sources is
through the load sequencer. -

Q&R 8.2-2 Amendment 2, 10/9/78

.

O
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(4) The voltage levels at the safety-related buses should be optimized for
the full Joad and minimum load conditions that are expected throughout
the anticipated range of voltage variations of the offsite power source-

by appropriate adjustment of the voltage tap settings of the intervening
transformers. We require that the adequacy of the design in this regard
be verified by actual measurement and by correlation of measured values
with analysis results. Provide a description of the method for making

-- this verification; before initial reactor power operation, provide the
documentation required to establish that this verification has been
accomplished.

Response 84.1 ti.1%O bt7 C^ b*

South Texas Project onsite electrical distribution system has been d
si ed to minimize deviations from the nominal operating voltage. This esign
has en aided by connection of an offsite power source having maximu ex-
pected eviations within 2 percent above and 4 percent below the ant cipated
operatin voltage and a normal operating range restricted to withi ^1 percent
above and low the anticipated operating voltage. These values re the
result of an ysis of anticipated normal system' grid conditions' nd single
contingency op tion. An analysis of the effects of the offsfte power vol-

; tage deviations ntheonsitesafety-relateddistribution)Iystemisbeing
.s conducted with the ultsofthisanalysisbeingusedtofstablishspecific
g protective relay an egnsformer tap settings to preveng% amage to or undesir-

able operation of the .f y-related systems. Becausp'ef the limited overvol-
tage conditions anticipa q > no overvoltage relay p ection has been provided
for STP nor is any necessar'. Undervoltage prote on is described below iny
response to specific points t sed in Question .9.,

%'

1. Undervoltage protection sha % e provi. n accordance with the require-
ments of IEEE 279-1971 and sel ed t revent operation of the safety-
related power system outside of mits on voltage level and time de-
lay assumed in the FSAR accident sis. Specific voltage level and
time delay settings for the un o e relays will be established upon
completion of the onsite dis bution en analysis. Refer to revised

36
Section 8. 3.1.1. 4. 6 (3) .

2. The ESF Load Sequence revents load sheddin the safety-related ac-
'

cident loads once t sequencer has determined ss of offsite power
coincident with r ipt of an SI signal and has e leted the initial
loading of the site power source. The automatic d shedding feature
can only be notated by a manual reset of the load uencer.

'
'

Trippin f the onsite source breaker following the inits . loading of
7 the a ty related loads onto the DC can only be the resulth a DG dif- |36

fer ial or an engine overspeed. It is therefore only poss'ib to re-1

i ate the automatic load shedding feature by a manual reeet of he load
,

equencer.

v

Q&R 8.2-3 Amendment 36
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-
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Response (Continued)
/

3. fer to revised Section 8.3.1.1.4.7 concerning S 1 y-Diesel Generator
P dures. The STP Technical Specifications eduled to be submit- 36
ted 1985 and will contain the appr e DC tests.

4. "The bnsite bution analysis optimize the distribution voltage
'

levels require supply e maximum and minimum load conditions
while being suppl faite power varying over the range of its
anticipated volt to the extremely low variations in offsite

'
power volta e sa s argins inherent in the design of the onsite
safety r 1stribution . effects of offsite power verification
vari on the onsite buses ual measurement and by correlation
o s'ured values with analysis is not considered necessary.

-

.

.

I

Q&R 8.2-4 Amendment 36
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Response to PSB Informal Questions

Question: Reviewer expressed concern regarding STP's proposed use of
jumpers during' operation as stated in Q430.32N.

Response: Jumpers will be used on safety-related systems only during
maintenance and testing. Q430.32N will be revised (see
attached).

Question: Rev3 ewer requested tha'. FSAR Table 8.3-3 identify that the
2000-hour DG rating is not to be exceeded by the total of the
automatic and manual loads.

'

Response: Footnote will be added to Table 8.3-3 as shown on the_ attached.

Question: Discussion provided in FSAR section 8.3.1.4.4.4.3 was
considered unclear by reviewer.

Response: Section 8.3.1.4.4.4.3 will be . reworded (see attached).

- Question: Reviewer requested further clarification of the response to
Q430.ll7N regarding the minimum battery and bus voltage.

Response: The minimum battery voltage at the 2-hour duty cycle is
-106vdc. The voltage drop from the battery to the switchboard
'is Ivdc. Therefore, the minimum voltage of the switchboard is
105vdc.

Question: Reviewer requested further information regarding spare battery
capacity (Q430.136) relative to IEEE 450-1975 and 485-1978.

Response: Response to Q430.136N will be revised as shown in the attached.
STP design complies with the recommendation of IEEE 450-1975
having the batteries' capacity at least 125% of the load
expected at the end of their service life. In addition, the

design margin of the batteries comply with the
recommendations of section 6.2.2 of IEEE 485-1978.

Ll/NRC/a
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Questions 430.32N
(

Provide the results of a review of your operating, maintenance, and testing
procedures to determine the extent of usage of jumpers or other temporary
forms of bypassing functions for operating, testing, or maintaining of safety
related systems. Identify and justify any cases where the use of the above
methods cannot be avoided. Provide the criteria for at.y use of jumpers for
testing.

Response

The problems associated with use of jumpers are recognized and administrative
controls have been developed to control their use. In general, jumpers and
temporary bypasses will only be used in safety-related systems when no other

practical means is available to accomplish a necessary(jumper or temporary
operating maintenance, 5'or testing function. If it becomes necessary to use a

bypass in a safety system, such use will be controlled by approved procedures.
Incorporation of the safeguards test features described in FSAR Section
7.3.1.2.2.5.4 should minimize such occurrences.
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o TAttE 8.3 3

) ) EMERGENCY ELECTRICAL LOADING REQUIREMNTS
..

STEP 13 (210 Seconds Af ter Olesel Generator Breaker is Closed)
e.,

1
LOCA - NOTES A&O MSL8 - NOTES 840 LogP-NOTEC

I ) MOTOR * *
.

) IDENT. RATED MOTOR ITRT LOAD LRC TR'A' TR'8' TR'C' TR'A' TR'8' Ta'C' TR'A' IR'8' TR'C' RE-P.F. PR) TOR

EqulPENT NO. HP 8.N.P EFF. P.F. (kW) (AMPS) (kW) (kW) (kW) *(kW) (kW) (kW) (kW) (kW) (kW) Mmpg$

393.0 393.0 note 5393.0 393.0 -
393.0 393.0 -

381.946 --

) Essential 3V111TCH005 393.0
- -

.24
Chillers 006 (kW)

) -

)

)

)
.

) '

. .

)
.

J

5344.0 4804.8 4741.7 5344.0 4804.8 4741.7 4524.4 3405.8 3563.5
.

393.0 393.0 MD) Loads free Steps 1-12 (Etiowatts)
393.0 393.0 -

393.0 393.0 C)y +-
-

m -$Loads in Step 13 (Ef fowatts)
5215.4 5069.2 5006.1 5215.4 5069.2 5006.1 4395.8 3670.2 4127.9

r
I(p > gTotal Loads 4, the end of 270 Seconds (tilowatts)*> m

5500.0 5500.0 5500.0 5500.0 5500.0 5500.0 5500.0 5500.0 5500.0 O m

284.6 430.8 493.9 284.6 430.8 493.9 1104.2 1829.8 1312.1 $$J 0/G Rattn9 (Kilowatts)

Margin (Ellowatts) " |

5.2 7.8 9.0 5.2 7.8 9.0 20.1 33.3 24.9
D

Margin (Percent) M

* Intermittent Loads (Step 2. 128.6 Rflowatts)
1 I

Have Been Deducted from Total Loads m N @ M b" " Ed *'

4% ?.c futs{ l%d ( outtwdc p65 mortua
ro&} of 4hc_ ticcel QgMy (5'l35 kW)g,

13a0WID031W 2cochr
.



- _ - _ _ _ _ _ _ _ _ . .

A1TAQMRV IU~ '
ST HL AE- 15%

* * - PAGE 4 OF /o
_.4neBsth ce cnd de circuits rated 600 V cnd below utilize 600 y class esbles.

600 V class ce and de powar cablos are rcuted in co,m:n cable trays. Control.

cables are routed in cable trays separate from power circuits as much as pos-
sible but they may be combined in one. tray due to physical restraints. In-

,

*

strumentation cables and other low-level signal cables are routed in separate
raceways from power and control cables.

redondarvt
44edwedence Class IE circuits of separation groups are routed in separate pen-

etrations, cable trays, conduits, and o assure complete separation.
Separation of raceway systems is as follows. ,He 4etally ercosed roCAWT

8.3.1.4.4.1 Cable Spreadina Areas Trav Separation: Cable spreading areas
consist of the control room, the relay room and the cable spreading root.s on
Elevations 21'-0" 60'-0", and 74'-9".:r :p*-- 9- - 9 h ^ --- "_

The separation distance in these areas is based on open cable tray of either
the ladder or solid bottom type. The minimum horisontal separation distance
between different separation group trays is 1 ft. The minimum vertical sep-

aration distance between different separation group trays is 3 ft.

8.3.1.4.4.2 General Plant Areas Tray Separation: The separation distance
in general plant areas is based on open cable tray of either the ladder or
solid bottom type. The minimum horizontal separation distance between sep-

7
aration groupteve-ecis 3 ft. The minimum vertical separation distance between

36
different separation group trays is 5 ft. 4rogs of a gerent gc3

8.3.1.4.4.3 Conduit-to-Conduit Separation - All Areas: The minimum hori-
zontal, vertical or diagonal separation between conduits of different separa-
tion groups is 1 in.

6.3.1.4.4.4 Class IE Conduit-to-Open Tray Separation:

8.3.1.4.4.4.1 Cable Spreading Areas - The minimum horizontal separation
between conduit of any one Class 1E separation group and open cable trays of
any other separation group is 1 ft. The atinimum vertical separation between
conduit of any one Class IE separation group and open cable trays of any other
separation group is 3 ft.

8.3.1.4.4.4.2 General Plant Areas - The minimum horizontal separation
between conduit of any one Class 1E separation group and open cable trays of
any other separation group is 3 ft. The minimum vertical separation between
conduit of any one Class 1E separation group and open cable trays of any other
separation group is 5 ft. Sel|d

8.3.1.4.4.4.3 Class IE Conduit to Solid Botton and/orITop Trav Separa-
tion - The minimum separation distance between, Class 1E conduit and solid

*-bottom and/or, top of a tray is 1 in. + , , "

solid Ituf c Cr A
8.3.1.4.4.4.4 Non-Class IE Conduit to Open Tray Separation - All Areas -

The minimum horizontal or vertical separation between totally enclosed raceway
(described,in Section 8.3.1.4.4.7)o npn-Class 1E separation GroupsN or M and
open ventilated cable trays,of any .1E separation group is 1 in,

enbtes in free oiror

8.3-25 Amendment 36
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ATTACHMENT
ST-HL AE IST(o)o2_,PAGE 5 OF-*

Insert "A"

If the conduit is located above the tray, a top tray cover is placed on
the tray. If the conduit is located below the tray, a bottom cover is
placed on the tray. If the conduit is located at the side of the tray,
top and bottom tray covers are placed on the tray.

.

L1/NRC/a
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Question 430.136N
'

IE Information Notices 83-11 and 84-83 addressed to holders of operating ,

'

license (OL) and construction permit (CP) reported failure and/or degradation
of batteries at various power plants. This has been attributed to swollen
positive plates and/or cracked cases of the battery cells. A seismic event
might accelerate the degration of the battery and could cause a common mode
failure of the plant de systems. Conform that the IE notices and the concerns
therein were evaluated for their impact on the STP design of Class lE bat-
teries and the seismic capability of its racks.

Response

Information Notice 83-11 expresses a concern that old lead-acid storage
batteries may fail during a seismic event and cause a common mode failure of
plant de systems.

The STP specification for Class 1E lead storage batteries requires the bat-
teries to be qualified in accordance with IEEE 535-1979. This document
requires that the increased seismic vulnerability of old batteries be re-
flected in a battery's qualified life.

~,

Therefore, this concern has been evaluated and should have no impact on the j
STP.

Information Notice 84-83 expresses concerns of overloading de buses and
solvent induced battery case cracking. STP is continuing the review of the

loading to ensure that adequate capacity is maintained.

__ All STP batteries are sized and designed to carry all loads connected to the
associated accion i~ncluding zu percent spare capacit~y for future 3Rdl

of two houts8 Class lE battary manufacturer's (GNB) instructioner o
manual includes a " CAUTION" against the use of solvent as a cleaning agent for
plastic battery cells, jars, and battery covers. This manual also includes
procedures for cleaning the battery posts.

The concerns contained in Information Notices 83-11 and 84-83 were evaluated
and are not applicable to STP.

dC. k , b e. dttb Mf5 k rfOm M c
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