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U. S. Nuclear Regulatory Commission
washington, DC 20555

South Texas Project

Units 1 and 2
Docket Nos. STN 50-498, STN 50-499 (g('
Responses to DSER/FSAR Items iy

On Chapter 8

Dear Mr. Noonan:

The enclosed provides STP's response to Craft Safety Evaluation Report
(DSER) or Final Safety Analysis Report (FSAR) items.
additional changes to Chapter 8 are included.

The item number listed below corresponds to one of those assigned on
STP's internal .ist of items for completion which includes open and
confirmatory C3€R items, STP FSAR open items and open NRC questions. This
1list was givan to your Mr. N. Prasad Kadamhi on October 8, 1985 by our Mr. M.
E. Powell.

The attachment includes mark-ups of FSAR pages which will be
incorporatzd in a future FSAR amendment unless otherwise noted below.

The items which are attached to this letter are:
Attachment Item No.* Sub ject
1 D 8.3-6 Loads on Emergency Buses

Note: See Section 8.3.1.2.10.5
on page 8.3-22.

*_egend
D - DSER Open Item C - DSER Confirmatory Item
F - FSAR Open Item Q - FSAR Question Response Item

180367 831216
BOR- ADOCK 03000378
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If you should have any questions on this matter, please contact
Mr. M. E. Powell at (713) 993-1328.

Very truly yours,

Wk
. RY Wi g

Manager, lear Lic
REP/yd

Attachments: See above
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date of commercial operation of both the connection and the terminal facili-

ties is Deeember—198% . June, 198Q). I 36
8.1.2 Onsite Electrical System

The Onsite Electrical System of each unit consists of the unit auxiliary
transformer, four 13.8 kV auxiliary buses, three 13.8 kV standby buses, five
13.8/4.16 kV suxiliary transformers, two balance-of-plant (BOP) 4.16 kV |36
auxiliary buses, and three Engineered Safety Feature (ESF) 4.16 kV suxiliary |12
buses. The three ESF 4.16 kV auniliary buses feed the redundant Class 1E ac | 3¢
power loads,

During normal operation, each unit's ac electrical power is supplied by its
unit auxiliarv transformer, with the exception of 4.16 kV ESF buses EIR and | 36
EIC, which are supplied by the standby transformer.

Power from the utility grid -emde(the offsite electrical aylraq)io made availa-
ble to the onsite electrical system through the respective unit auxiliary 36
transformersor the two plant standby transformers (no. 1 and no. 2) and the

138 kV emergency transformer (See Figure 8.2-1). Onsite standby power is
provided by three standby diesel generators (DCs) for each unit. These oper-
ate at 4.16 ¥V, (Two BOP buses per unit are served from separate 480 V and 43
4160 V DGs. One BOP bus common to both units is served from a 480 V lighting
DQ. One standby DG is tied to one Class lE bus per unit. The three
standby DGs and their associated Class lE Power Systems make up three in-
dependent systems which provide ac power to the three independent ESF load
trains designated as Train A, Train B, and Train C. Each train of the Class
1E &£ Powver System is provided with an independent Class 1E 125 ydc system.
Train A serves an additional Class 1E 125 ydc distribution system which sup-
plies power to the fourth Reactor Protection System (RPS) channel. Each Class
1E 125 ydc system is designed to carry all of its required loads during design
basis events. The non-Class 1E Jif loads are supplied by 48 ydc, 125 yde, and | 12
250 ydc systems supplied by the respective batteries. In addition, the plant
computer is served by its own 250 ydc battery system. These non-Class 1E Jif 12
systems are served from non-Class 1E 480 V motor control centers.

The ESF ff and JBf Power Systems are designed with redundancy and independerce
of onsite power sources, distribution systems, and controls in order to pro-
vide a reliable supply of electrical power to the ESF electrical loads neces-
sary to achieve safe plant shutdown, or to mitigate the consequences of postu-
lated accidents.

8.1.3 Offsite Electrical System

The Offsite Electrical System consists of the-respective—unitauxiitary-—transe
farmerer—do— 3R h Wl tue slendbu trancfemeres 363 2013 B3 HwVre | ST X
Ave—mrtTReTeTEtUT Y tWO-pRtre—of- Latrpower—transfomers {362, 25-25-ki)g the

345 kV lines connecting the main power transfcrmers and the standby trans-

formers to the switchyard, the 345 kV switchyard, and the eight 345 kV trans- | 28
mission circuits from the STP 345 kV switchvard to the STP owners' intercon-

necting grids, and the 138 kV line from CPL's Flessing Substation to the 138

kV emergency transformer. The eight 345 kV tiansmission circuits connect the | 28
STP 345 kV switchyard to the STP owner's grids as follows:

l. STP to Hill Country (CPS)

8.1-2 Amendaent &4é&
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sufficient capacity to provide power to one ESF bus of each unit. Each unit
auxiliary transformer is individually connected to the 345 kV switchyard by a
separate and independent overhead tieg through the main transformerf. These
345 kV ties are connected at separate positions on the breaker and-a-half 345
kV switchyard. These transformers have the capacity for startup, full-load
operation and safe shutdown. Each unit auxiliary transformer has the capacity
for thecsafe shutdown loads of all three of its ESF buses. end-80R-Jeadee

BoP leads and
The switchyard station seryice is supplied by two 4.16 kV non-Class 1E feeders
(one from each unit) via ##selocal 480 V load center and is provided with two 12
independent 125 ydc systems. This redundancy in power supplies assures thr:
protective devices have a power source to maintain the reliability of the off-
site supply.

36

The eight 345 kV transmission circuits connecting the owners' grids to the STP
switchyard and the connection from the 345 kV switchyard at the STP to the
southern terminal facilities of the HVDC interconnection system are routed so
that loss of any independent right-of-way or outage of any two circuits deest

28

may necessitate some reduction in gemératiom output but dot
ot sgfintly reauce e capabil.'ﬂ_., of +he offsire svpply of power.
8.1.4.2 Onsite Power System. The Onsite Power System is designed to
supply the power requirements of all auxiliary loads required for all modes of
plant operation. Sufficient instrumentation and protective control devices
are provided to ensure reliability and availability of the system.

A listing of safety systems and loads is given in Table 8.1-1 and Table 8.3-3

respectively. These tables indicate the redundant loads associated with Train
A, Train B, and Train C safety features. Safety functions and power require-

pents (ac or dc) of these loads are listed for the various plant conditionms.

36

Those portions cf the Onsite Power System required for the distribution of
power to Class IF electrical subsystems and components which are safety- l 36
related meet the ‘ollowing safety design bases:

Is Each redundantd safetv-related electrical load group (Train A, B, or C)
is provided with an onsite standby power source, electrical buses, dis-
tribution cables, controls, relays, and other electrical devices separate
from the other load groups.

wers

2. Each onsite standby(;ource has sufficient capacity to provide power to
its associated auxiliary power system to shut down and maintain the unit
in a safe condition or to mitigate the consequences of a DBA in the event

of a loss of the offsite power sources. 36

. Redundant parts of the system are physically independent to the extent
that a single event, including a single electrical failure, does not

cause loss of power to redundant loadsgsoupd:
’ . ,°4eﬁr¢gwomaa leQds are

4, In the event of the loss of all ffsite power, the‘cyc&..—4ctconnectcd to ] 36
the onsite standbv power sources automatically and in sufficient time to
safely shut down the unit or limit the consequences of a Design Basis Ac- I 36

cident (DBA) to within applicable regulatory limits. Ja-case—anv—standbue
o latie T ermet, it parttenier ELF transiermer ¢ he conmected-mend
. .' i . ‘ I! b‘

8.1=4 Amendment 36
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11.

The applicable criteria and codes, such as Regulatory Guides and IEEE stan- Q40.
dards, concerned witn power requirements of the safety-related electrical 0l
loads are met by these systems. (See Table 8.1-2).
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The Class 1E Electrical System (4.16 kV ESF buses, associated DGs and 480
yac, 120/208 yac and 125 ydc power and control systems) is installed in
Seismic Category I structures.

The Class 1E Electrical € 'stem is designed to withstand the effects of
design basis natural phenomena, assuming etovltencouat.single active fail-
ure, without loss of onsite power to those safety-related electrical com-
ponents required to shut down the plant and maintain it in a safe condi-
tion or to mitigate the consequences of postulated accidents.

The three offsite ac power sources (two standby 4rensformesret and tae 36
respective unit auxiliar*{ are capable of supplying power to each Class
1E electrical systerm bus. +ransformers

One standby DG set and one independent 125 ydc system are provided for
each Class 1E load group. (An additional 125 ydc system for the fourth
RPS channel is provided using Train A as the KZ power supply.)

Pnysical separation and electrical isolation are provided to maintain in-

dependence of all redundant Class 1E circuits and equipment. -

Manual initiation of each protective action at the system level is pro-
vided in the main control room.

Inoperability and bypassed status indication for the safety-related sys- 26
tems are provided at the ESF svstem 1cveL?in the main control room. (Re- Q
fer to Sectien 7.5.4). ard compoenent level 43
03:

8.1-5 Amendment 36
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TABLE R, 1-2

LISTING OF APPLICABLE CRITFRIA

Conformance
Criteria Tt - o _Discumsed In
Regulatory Curdes®
AL
Inatitute of Flectrical and
Flectronicn Fogineera Standarde 2
Not Othervime Incorporated by "e,
RC Reference
169
I1FFF Std. 420-197) IFEE Trial-Use Cuide for Clans IF Control RV Wb
Switchboarde for Nuclear Power Cenernt ing
Stations
TFFF Std. 4R5-1978 IEPF Recowmended Practice for Sizing large B.3.2.1.1 49 ,Q‘».IO7
Lead Storage Ratteries for Cenerating
Stations and Substations
I
Branch Technical Positions 49
ATP 1CSK R (PSR) Use of Diesel Generstor Sets for Peaking B.0.1.1.4 % 29
BTP ICSR 11 (PSH) Stebility of Offsite Power Systems R.7.2.1 2::' o]
el
ATP 1CSR IR (PSRH) Applicetion of the Single Failure Criterion 5.3.2 §.9.5.%, >
to Menually-Controlled Electrically Operat- $:3:%.5: 2.8:%, S
ed Valves 7.6.7 See Figures &9
7.6.3 end 7.6-10 0610.
10N
BYP 1CSH 21 Guidence for Applicetion of RC 1.47 7.1.2.6
sre psaly Adequecy of Station Electric Distribution 8.3.1.1.4.6 "
Systew Voltages P
(25 S
Ladd rst Criteria for Alarme and Indications Associ- 8.3.1.1.4.7 o
sted with Diesel Cenerator Unit Bypsssed and -t.#‘I
Inoperable Status o =
“sz
5§
oQ
*See Table 3.12-: for revision and STP position on the following Regulatory Cuides: 49
1.6, 1.9 (1RER 387-1977), 1.22, 1.29, 1.30 (1EEE 336-1971), 1.32 (IFER YO8-1974), 1.40 (1FPE 334-1971), 30. 107N
1,61, 1.67 (YEFE 279-1971), 1.53 (QEPE 379-1972), 1.62 (1ERE 279-1971), 1.6) (1EEE }17-1976), 04 0. 108N
1.7 (1FER IR2-1972), 1.7% CIEPE 3B4-1974), ). AL, 1.R9 (1FEE 323-1974), 1.9, 1.100 (1FER
364-1975), 1106, 1,108, J.00R (TEEE YIR-1977) 1,128 CIEFE 4&R6-1975), 1.129 (IFFE 450-197%), end 1.131 '.’
(1FFE IB)-1974) 04:’
108N
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TARLE 8.1-7 (Continued)

LISTING OF APPLICARLE CRITFRIA

Conformance

_ Criteris R e e

Cenernl Design Criter.a

»

me 17 Plectrical Power Systewms , Pk
N2,
R,
8.3

@ 1R Inspection and Teating of Flectric Power 3.1.

Systeme R,

R,

omc 21 Protection System Reliability snd Testability J.1.
R,
LIS

GOC 5o Contomnment Design Basis P

-A.'

GDPC 2 Desfgn Basis for Potecton Agoivﬁf

Natvrmal Phenomena
GDC 4 Envivonmevdal ana Missle Desfgn
Bases
GOC 5

Shaving of Shuctures, Systens, and
Comporeis

_DPincussed In

31,7.2.1.1

3.0, 3.1

3.1

%

HvsSd d1S

‘IVIH LS
H

Q7740 5 39vd
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8.2 OFFSITE POWER SYSTEM
§.2.1 Description

This section provides a description of the Offsite Power System and components

and a discussion of system compliance with the design criteria indicated in

Section 8.1.4.1. Compliance with applicable regulatory guides is also ad- |36
dressed in Section 8.1. The systems, circuits, and components of this section
designated as "345 kV" refer to the assigned nominal value of a given voltage

class for convenient designation.

8.2.1.1 Transmission Lines. Eight 345 kV transmission circuits rated
from 850 to 1,080 gVA connect the STP 345 kV switchyard to the owner's re-
spective systems, as shown on Figure 8.2-4. These eight 345 kV circuits pro-

vide the source of ac power to the 345 kV switchyard. The 345 kV transmission |12
circuits terminate at seven points in the owner's respective systems as fol- |25
lows: at Velasco 345 kV Substation (Houston Lighting & Power Company [HL&P)] -

existing); at W. A. Parish 345 kV Substation (HL&P - existing); at Hill Coun-

try 345 kU Substation (City of Public Service Board of San Antonio [CPS) -
existing); at Skyline 345 kV Substation (CPS - existing); at Holman 345 kV
Substation (City of Austin [COA)-Lower Colorado River Authority - existing);

at Lon Hill 345 kU Substation (Central Power and Light Company [CPL) - exist- |28
ing); and at Blessing 345 kV Substation autotransformer (CPL - future-planned
completion prior to the fuel load date of STP Unit No. 1). (The Blessing 345 l 36
kV autotransformer will be connected to CPL's existing Blessing 138 kV Sub-
station). In addition to the eight 345 kV transmission circuits there will be
a cornection, rated 1,080 gVA, from the 345 kV switchyard at the STP to the
southern terminal] facilities of a high voltage direct current (HVDC) inter-
connection system described in Section 2.2.2.1 (the estimated date of com-

mercial operation of both the connection and the terminal facilities is I 3¢

June, |959 P

Three rights-of-wav commence from the STP property toward the termination
points described above as shown on Figure B8.2-5. The eastern right-of-way is
100 ft wide and contains two 345 kV circuits to Velasco (on double-circuit
structures). The western right-of-way 1s 100 ft wide and contains a 345 kV
circuit to Elessing. The middle or northwestern right-of-way is 400 ft wide
and contains the five remaining circuits. These circuits are carried on three
sets of double-circuit towers. The W. A. Parish and a future line position
are on the eastern structures, the Hill Country and Holman lines are on the
middle structures, and the Skyline and Lon Hill lines are on the western
structures. (There is adequate spacing between the middle and western towers
to allow complete failure of one without jeopardizing the other. For the
purpose of analysis, the right-of-way has been considered as two independent
rights-of-way.) This right-of-way is approximately 20 miles long and termi-
nates in four separate rights-cf-way varying in width from 100 to 150 ft. | 36

28

The 138 kV emergency standby supply to STP is furnished from a radial line out
of CPL's Blessing Substation. The 138 kV grid of CPL is intertied with HL&P
at South Lane City Substation by the existing Blessing-South Lane City trans-
mission circuit, Bav City-South Lane City circuit, and the E1 Campo-South Lane
City circuit.

8.2-1 Amendment 36
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lightning flashover es—dewivedefrom the expected number of lightning strokes
(the number of lightning strokes is assumed proportional to the number of
thunderstorm davs per yvear).

The South Texas Interconnected System grid and transmission system ensures
that ac offsite power is available for shutdown of STP Units 1 and 2 and for |3e
mitigating the consequences of postulated accidents at either unit.

8.2.1.2 Substation. As indicated on Figures 8.2-2 and 8.2-3, a breaker-
and-a-half scheme is incorporated in the design of the 345 kV switchyard. The
switchyard bus is of a 40 gyg fault duty design. Fhese—figusassioo—indicased |1)
The 345 kV circuit break-
ers in the switchyard are rated according to the following criteria:

1. Circuit breaker continuous current ratings are chosen such that no single
contingency in the switchyard (e.g., a breaker being out for maintenance)
will result in a load exceeding 100 percent of the nameplate continuous
current rating of the breaker,

2. Interrupting duties are specified such that no fault occurring on the
system, operating in steady-state conditions, will exceed the breaker's
nameplate interrupting capability.

3. Momentary ratings are specified such that no fault occurring on the sys-
tem, operating in steady-state conditions, will exceed the breaker's name-
plate momentary rating.

MAX | U™
4. Voltage ratings are specified to be greater than the%¥expected operating

voltage.
All 345 kV breakers have a maximum symmetrical interru ting capability of l 36
40,000 amperes.The Onsite £lectvical System is den for @ future maximuom

s..nkhga.-d Srovt Civrcuit Contribuhon of 20 avA

The north and south buses of the 345 kV switchyard each have connected to 1t a | 36
150 pVar shunt reactor. Each shunt reactor is connected to the bus by a 2,000
ampere circuit switcher.

The breaker-and-a-half switchvard arrangement offers the following operating
flexibility:

1. Any transmission line into the switchyard can be cleared either under
normal or fault conditions vithout affecting any other transmission line
or bus.

2. Either bus can be cleared under normal or fault conditions without inter-
ruption of any transmission line or the other bus.

3. Any circuit breaker can be isolated for maintenance or inspection without
interruption of any transmission line or bus.

4. A fault in a tie breaker or failure of the breaker to trip for a line or

generator fault results only in the loss of its two adjacent circuits un- [36
til 1t can be isolated by disconnect switches.

8.2-3 Amendment 36
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breakers. Cables are routed from each breaker to the respective trenches in

such a fashion as to maintain separation between primary and secondary cir-
cuits.

8.2.1.3 Standby Transformers. Each standby transformer has the capacity
to supply all ESF buses in both units and two 13.8 kV auxiliary buses. These

transformersmase shared between Units 1 and 2 and{eweethe two preferred power can

sources (the north and south 345 kV buses). Each transformer has two low-vol-
tage windings rated at 13.8 kV. Each of the low-voltage windings is connected
to two 13.8 kV standby buses of one unit and one 13.8 kV standby bus and one
auxiliary bus of the other unit. Each transformer is rated

46.5/62/77.5 mVA, o1l to air/forced air/forced oil and air (OA/FA/FOA) cooled
at 55°C #4403 with a 12-percent supplementary rating at 65°C zise® Each
low-voltage winding is rated et—spproximatedye23.25/31/38.75 gVA, OA/FA/FOA at
55°C w4ees-with a 12 percent supplementary rating at 65°C sises

Figure £.2-1 is a schematic representation of the physical layout of the pre-
ferred power supply circuits which connect the standby transformers to the
switchyard.

As indicated on Figure 8.2-1, both transformers are connected to 345 kV buses
in the switchyard by overhead conductors on steel structures. The no. 2
standby transformer is connected to the south bus, and no. 1 to the north bus.

The following separation criteria apply to the standby transformers and as-
sociated leads in order to maintain their independence from each other and
ensure conformance to GDC 17 and Regulatory Guide 1.32.

1. 1he high-voltage circuitd of each standby transformer ‘2.¢routcd on sep~-
arate steel structuref and terminateds on.separate busestin the 345 kV
switchyard. The north bus is extended so the no. 1 standby transformer
leads dc not cross over the south bus.

2. The separation of the steel structure is so arranged that & complete
failure of a structure serving one standby transformer could not jeo-
pardize the integrity of a structure or its associated high-voltage leace
serving the other standby transformer. .

affechng

3. The no. 1 and no. 2 standby transforner?/arc physically separated from
each other to prevent a single accident¥eft one transformer (e.g.. fire)
from jeopardizing the operation of the other transformer.

4. Each transformer's low voltage windings sre connected to the associated
13.8 kV switchgear of each unit by cables (15 kV insulated) routed in
underground concrete-encased duct banks and manholes and in air by
nonsegregated phase bus duct. These cables terminate at the 13.8 kV
switchgear of each unit.

5. The 138 kV transmission line does not cross any high-voltage lead from the
345 kV switchyard to the plant.

6. The 138 kV emergency transformer is physically separated from both the no.
1 and nc. 2 standbv transformers by a minimum of 800 ft. This will ensure
that & single accident in the 138 kV emergency transformer will not jeo-
pardize the standby transformers.

g.2-7 Amendment 46
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The impendances of the standby transformers have been selected to ensure sat-
isfactory startup, acceleration, and operation of all safety-related motors
during the most limiting conditions corsidering the short circuit and voltage |36
requirements. All ESF motors are specified to start and accelerate satisfac-
torily with 80 percent of the motor's rated voltage applied at their termin-

als.

[

|3e

Each of the standby transformers is protected by primary and backup relays.
The primary relay is of the high speed, percentage slope, harmonic restraint, 31
differential overcurrent tvpe (87/ST1 or 87/ST2) to detect transformer in- Q4130.
ternal faults. The backup relay is of the non-directional, inverse time over- |Q7x
current, induction unit and instantaneous overcurrent unit type (50/51/ST1H or
ST2H) to provide overload protection as well as backup protection to the
transformer differential and transformer lowside relays. These relays are
connected in conjunction with auxiliary relays (86/ST1 or ST2) to initiate the
13.8 kV standby bus supply breakers tripping and transferred tripping to 345
kV circuit breakers located in the switchyard and lockout closing of circuit
breakers. The control power for these relays is supplied from the respective
unit's non-Class 1E 125 vdc battery system,

Normal transfer of the source of power for the 13.8 kV auxiliary buses between
the no. 1 and no., 2 standby transformers is initiated by the operator from the |36
control room.

Normal bus transfers are "live bus" transfers, 1.e., the incoming source

feeder circuit breaker i{s momentarily paralleled with the outgoing source

feeder circuit breaker. This results in transfers without power interruption. |36

auxihavy v ansfor mer

8.2.1.4 138 kV Fmergency Transformer. In addition to thevno. 1 and no. 2

standby transformers, the 138 kV emergency transformer is a source of offsite

power to the ESF Electrical System. This transformer has a rating equivalent |36

to the requirements of one ESF bus of each unit,

Figure 8.2~1 1s a conceptual representation of a physical layout of the cir-
cuit which connects the 138 kV emergency transformer to the 138 kV transmis-
tion line.

As indicated on Figure £.2~1, this transformer is connected to a 138 kV trans-
mission line which is not connected to the 345 kV switchyard transmission line
or related structures,

The following separation criteria apply to the 138 kV emergency transformer
and its associated leads. 36
1. The location of the 138 kV steel structures is such that a complete fail-

ure of a steel structure associated with the no. 1 or no. 2 standby trans-

former leads will not jeopardize the integrity of a 138 kV structure or

its associated leads.

2. The 138 kV emergencv transformer low voltage windings are connected to the
associated motor operared switches of each unit by cables (15 kV
insulated) routed in underground concrete-encased duct banks, manholes and

44
tray, and in air by non-segregated phase bus duct.

£.2-8 Amendment &4
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The impedance of the 138 kV emergency transformer has been selected to ensure
satisfactory startup, acceleration, and operation of all safety-related motors

during the most limiting conditions with preferred (offsite) power available.
This is accomplished as follows:

[ The impedance of the 138 kV emergency transformer is selected to maintain
at least B0 percentyeyetemevoltage while starting the largest ESF motor
with the tnnsfome;\ loaded to its rating minus this motor load.

of motor rated

2.  Al]l ESF motors are specified to start and accelerate satisfactorily with

80 percent ef—ehe—motoristrated voltage applied at their terminals.

AP
o

As indicated on Figure 8.2-2 and 8.2-3, the 138 kV emergency transformer is
connected to the 138 kV transmission line through a 1,200-ampere circuit
switcher. The 138 kV emergency transformer is protected by primary and backup
relays and a circuit switcher failure protection system. The primary relay is
of the high speed, percentage slope, harmonic restraint, differential over- 1
current type (87/ET) to detect transformer internal faults. The backup relay Q430
is of the non-directional, inverse time overcurrent, induction unit and in- 07N
stantaneous overcurrent unit type (50/51/ET) to provide overload protection as
well as backup protection to the transformer differential and transformer
lowside relays. In addition, rate-of-rise pressure protection (63SP/ET) is
elso provided. These relays are connected in conjunction with an auxiliary
relay (B6/ET) to initiate tripping and lockout closing of the 138 kV circuit
switcher and transformer lowside breakers.

The circuit switcher failure protection system consists of & non-directional
instantareous overcurrent relay (50/CSF) connected in conjunction with aux-
iliary relays (2/CSF) and (B6/CSF) utilized to control the circuit switcher
failure timing interval and initiate applied fault tripping (138 kv "C" phase
ground switch) of the remote terminal.

Additionally, a non-directional, instantaneous overcurrent relay (SO0B) is
provided to block opening of the circuit switcher and permit remote terminal
backup tripping should the fault current exceed the circuit switcher current
interrupting rating. Figure 8.2-3C is & schematic of the protection system
fcr (he 138 kU emergency transformer. The control power for the 138 kV emer-
gency transformer protection systen is provided by a branch circuit from the
STP 345 kV switchyard 125 vdc system.

The 138 kV emergency transformer may be used as a ¢ :rce of power for one ESF 36
bus »f each unit by manual transfer from the control room. The normal bal-
ance-of-plant 4.16 kV and 13.8 kV buses are not fed from the 138 kV emergency
transformer.

8.2.1.5 Main Generators. The main generators are rated 1,504.8 gVA, 25 l 36
kV and provide pover to the system grid at various loads to a maximum of I34R | 364
MWe each. Fhremetmgeneretor—dote—iigiven—tnTable 8.2 Each main genera-
tor is directly connectedythrough a 25 kV, 36,600~ ampere, forced-cooled, iso-
lated phase bus through e disconnect links and®main generator circuit breaker. lQ |36

QBO.NI

The main generator's voltage is stepped up to 345 kV and then tied to one bay
of the 345 kV switchyard. Each main transformer bank consists of two three-
phase transformers, 700 oVA each, FOA rated at 55°C temperature rise, with a

| 4o +he marn transformers and omit OUl'lliﬂvs transformer
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8.3 ONSITE POWER SYSTEMS
8.3.1 AC Power Systems

8.3.1.1 Description. The onsite Power Systems of Units | and 2 each con-
sist of four major subsystems as follous.

1. 13.8 kV Auxiliary Power System (non-Class 1E) E
2. 13.8 kV Standby Power System (non-Class 1E) ;
3. 138 kV Emergency Transformer Systems (non-Class 1E) :
4. Onsite Standby Power System (Class 1E) '
The arrangement of the'ﬁg Power Distribution Systems provides sufficient
switching flexibility and equipment redundancy to ensure reliable power supply

to the Class IE and non-Class 1E plan: loads during startup, normal operation,
ard shutdown,\follwing & design basis event,

and
Figure 8.3-] 1llustrates the bus arrangements and interconnections of Units ) i
and 2. The general arrangement of the electrical equipment is shown on Fig- { 3¢

ures 1.2-4, 1.2-5, 1.2-10, 1 -26, 1.2-28, and 1.2-29, |

Normally, the Class IE }y Pover Distribution Systems of Units | and 2 operate
independently of each other, each being supplied power from a separate standby |
transformer. However, it is possible to energize the 13.8 kV auxiliary buses
of a mit fror either of the standby transformers. Underground cable ties are
provided for interconnecting the secondary vindings of the standby trans-
formers tc the 13.8 kV buses of both Units 1 and 2. This permits the opera-
tion of the Class 1E auxiliaries from either stardby transforamer. f

The 138 kV emergency transformer, which is common to Units 1 ané 2, cen alsc |
be utilized to supply power to one train of ESF load in each unit. {

The following detailed descriptions explain how the major power distribution
subsystems are erploved to furnish power to the plant auxiliary loads under
all erpected modes of operation.

8.3.1.1.1 Main Auxilisry Power Distribution: During normal plant opera-
tion, asuxiliary loads are encrgized from the main generator through the closed :36
main generator breaker and the three-winding unit =uxiliary transformer which
is connected to the isolated phase bus of the main gencrator. Each unit aux-

iliary transformersis rated 25 kV/13.8 kV/13.8 kV, 84/112 pVA, oil-to-atr
[ (OA)/ forced oil and air (FOA), 65°C, three phase, 60 Hz. Each transformer 136
j ®econdary winding is rated 42/56 gVA,.Ohfforeed—ais—dEAR.
nas an avdomatic lead +ap changer and
The secondary windings of the unit sauxiliary transformer are loaded approxi-
mately equally. The "X" winding energizes two of the 13.8 kV auxiliary buses,

and the "Y" winding energizes the remaining pair of 13.8 kV auxiliary buses of
the unit, as shown in Table B.3-1,

AMEN
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During plant startup, power to 13.8 kV auxiliary buses 1F, 1G, 1K, and 1J of
each un.t is suppli‘ed from,the unit auxiliary transformer via the main
transformers with the mainTgenerator breaker open.

ofHfs . pewer sources througn

3¢
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The 13.8 kV auxiliar" buses are standard, indoor, metal-clad, 15 kV class
switchgear. All circuit breakers are of the magnetic, air-interruption type
with an interrupting rating of 750 pVA. The continuous current rating of the
{ncoming supply breakers, tie breakers, and feeder breakers is 1,200 amperes.

All circuit breakers are electrically operated utilizing 125 ydc control
pover.

Non-Class lE Motors

Motors rated 1500 hp and above are rated 13.2 kV; motors rated 300 to 1250 hp |43
are rated 4 kV; and motors rated 3/4 hp to 250 hp are rated 460 V. 36
Two feeders from the 13,8 kV auxiliary buses supply power to two auxiliary
transformers serving non-Class 1E equipment. These transformers are of the
cil-filled type, rated 13.8 kV/4.16 kV, 5,000/6,250/7000 kVA, Oh/—FAr—552cLEm 0A/FA/FA,
65%& three phase, 60 Hz. Switchgear distributing power from these trans- 55%¥/5S5° k<™
formers is standard, indoor, metal-clad, S5 kV class svitchgear in a dou-

ble-ended arrangement. Circuit breakers are of the magnetic, air-inter-

ruption type with interrupting rating of 250 gVA. The continuous current

rating of all breakers in this double-ended arrangement is 1,200 amperes, |36

Other feeders from the 13.8 kV auxiliary buses are connected to low-voltage
transformers supplying power through single and double-ended 480 V switchgear (36
sections to non-Class IE loads. These transformers are of the dry type rated
13.8 kV/480 Vv, . - - : 136
three phase, 60 Hz. The switchgear sections consist of standard, indoor, ‘§-~"“
metal-enclosed, 600 V class switchgear. All circuit breakers are of the
magnetic, air-interruption type with interrupting rati gs consistent with the
short=circuit duty at the point of application. All circuit breakers are
electrically cperated with 125 vdc control power. Feeders from the 480 V load
center buses energize non-Class IF motors and motor control centers (MCCs)

from which non-Class lE srzll motors and miscellaneous loads are fuvinished
power.

" wAY ¢es 1 /oo0l

Kesmaliy—opentbus tie breakers between the—buetsections of the double-ended

switchgear sectienst are - tve teeds on bothbust
seetdonse under administrative control.

ohou&d—cﬂ!-vf-the-poyot—oou;eos—&o—&bol
suitchgear be-érsabied, TMNCSE breokers can e closed d\hrofg mA it Qnce
pevriods.
8.3.1.1.2 Normal ESF Power Distribu*ion: For startup and normal opera-

tion of the plant, power to the ESF buses is distributed from the standby
buses through the associated ESF bus transformers,

w
o

‘WA Y 0071 40 QOS PI4D4 pantd

The standby transformer of each unit is a three-winding transformer, rated
362.25 kV/13.8 kV/13.8 kV, 46.5/62/77.5 (87.19) mVA, OA/FA/FOA, 55°C (65°C),

three phase, 60 Hz. The transformer secondaries are each rated 23.25/31/38.75
?VA.

During startup and normal plant operation the 13.8 kV standby buses are sup-

plied power from the unit auxiliary and standby transformers. Standby 13.8 kV

Bus 1F is supplied power from the X-winding of the unit auxiliary transformer 16
rttme “ with the bus tie breaker closed. Standby

13.8 kV Buses 1C znéd 1H are supplied power from the Y and X windings, sespece

tdvedve of the stanchgttransformers(see Figure 8.3-1),

and uUn + Out'vlidv'a

110 20 'va/wy "wAY ©Q31/00r! 40 'wA/wV
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or from either of $he

By means of manual transfer, the 13.8 kV ltandbyl:uses can be supplied from
the respective unit auxiliary transformer tandby transformers. Normal

connections and possible interconnection from the 13.8 kV standby buses to the

a~d unit auxiliarystransformers are shown on Table 8.3-1. Normally, standby
5*°"d‘5i transformer No. 1 and 2 supply only Unit 1 and 2, respectively. Normal E
connections and possible interconnection from the 13.8 kV standby buses tn the [
standby transformers are shown in Table 8.3-2

STP FSAR

Power is supplied from 13.8 kV standby buses 1F, 1G, and 1H to 4.16 kV ESF

Buses ElA, E1B, and EIC, respectively, through the associated auxiliary ESF
transformers.

Switchgear constiruting the standby buses is of the same type and rating as
switchgear constituting the auxiliary buses. The continuous current rating of
the breakers in each standby bus is 1,200 amperes, |3t

Each auxiliary ESF transformer supplying the ESF buses is rated 13.8 kV/4.16 |30
kv, 5,000/6,250/7,000 kVA, OA/FA at 55°C, FA at 65°C three phase, 60 Hz. FEach

transformer is connected by cable to Class 1E, 5 kV class, metal-clad switch-
gear.

€.3.1.1.3 Additional Source ESF Power Distribution: Another offsite 36
power source, the 138 k\ emergency transformer, is capeble of supplying power con-
currently to one ESF bus of each unit. The 138 kV emergency transformer is a
three-winding transformer rated 138 kV/13.8 kV/13.8 kV, 12/16/20 pvA, (22.5)
BVA. OA/FOA'FOA, 55°C (65°C) three-phase, 60 Hz. Each secondary winding is

13
rated 9/12/15 (16.875) gVA, 55°C (65°C). Each of the secondary windings of
this transformer is connected to a separate, outdoor-type, 13.8 kV air-circuit
breaker., These air-circuit breakers make it possible to supplv power to the 6

Unit 1 or Unit 2 13.8 kV emergency buses(1L), These are mterviocked with 44+e
revmal Supply 1o preveit botha Supplies from being tied togeser.

Switchgear constituting the 13.8 kV emergency buses of Unite 1 and 2 is of the
same type and rating as switchgear constituting the auxiliary buses. The
switchgear breakers have a continuous current rating of 1,200 amperes. Each
of these breakers can supply power to one of the ESF buses, via the associated
auxiliary ESF transformer, when the standby transformers are not available and | 36
the standbv Diesel-Cenerators (DGs) fail to start. Switching and control of

this switchgear are nonautomatic and by operator action only,.

€.3.1.1.4 Onsite Standby Power Supply and ESF Power Distribution: The |36
Onsite Standby Power Supply Systems of Units 1 an each consist of three
incdependent, physically separated, standby DGs supplying power to three
associated lnad groups designated Train A, Train B, and Train C. Each load
group consists of a 4.16 kV ESF bus and the electrical loads connec*ed to tha*
bus. The Onsite Standby Power Suppiy Svstems of Units 1 and 2 operate
independently of each other. Each standby DG and load group of a particular
unit is alsc physically separated and electrically independent from the other
two stancby DGs and their load groups. ¢ Qualification of all Class IF
electrical equipment which is a part of the Onsite Standby Power Supply and
ESF Power Distribution System is discussed in Sections 3.10 and 3.11. bs

Each standbv DG 1s located in a separate room of the Diesel~Generat. - Build-
ing, which is a seismic Category I structure (described in Section 3.8.4).

L Eacr traim(i.e | Load Group) 1s irdepend ent but 15 ot *bfnlly redvndant ; o
aceident.

8.3-3 Amendment 44
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Each 4.16 kV ESF bus is provided with switching that permits energization of
the bus by five alternate sources:

) 8 The respective unit auxiliary transformer
2. No. | standby transformer s
3 No.2 standby transformer
4. Standby DC

S. 138 kV emergency transformer

te—aveilebier the steandby B6s—suppiv—the pover—sequised-by-the ESF loade—set
na&olgnshus—éovn—eh!—r!uttur7-!h!—iQ0-iv-c-r3'ne9—aicnotouuos.a:nxidal.lnaL

additional means fer suppiving pover—to-these-sustens 1f for any reasan rhet
abevo~,ouoe—toufect—tfe-un:v11t1ST!T-'Th1s-povoo-oousoo—ta-tllndta&o$§-auailnl.
Shlet-hovever—ttrureivoperetor-eontrolied. + of 1035 of effsite power ov safen

" e
(L] O (‘1) fﬂ',
Each standby DG 1s automatically stnrtedx[aswa‘cribcd ir 'Section 8.3.1.1.4.4, ]36

and the requirecd Class lE loads connected to that ESF bus are automatically
connected in a predetermined time sequence.

-assept—reedC Each standby DG is ready to accept load within 10 seconds after
the start signal.

The standby DGs are not used for peaking and therefore the design complies
with BTP ICSB-8.

Figure 8.3-1 shows the co.figuration of the ESF buses and the standby DGCs, 36
The assignments of lcads connected to each bus are shown on single line dia-
grams referencec in Table 1.7-1., Emergency electrical loading requirements
are addressed in Table 8.3-3,

8.3.1.1.4.1 ESF Buses - The three ESF buses are physically and electri-
cally separaced from each other to comply with the single-failure criterion,
There are nc automatic or manual interconnections between -redundantt load
groups.

Switchgear constituting the ESF buses 1is indoor-type, metal-clad, 5 kV
switchgear qualified for Class 1E service. All circuit breskers are of the
magnetic, air-interruption type with an interrupting rating of 250 gVA. The
continuous current rating of e+ circuit breakers in this switch gear is 1,200
amperes. All circuit breakers are electrically operated with 125 ydc control
power.

Feeders from the 4.16 kV ESF buses supply power to Class 1E motors with l 36
ratings greater than 300 hp.

Two feeders from each 4,16 kV ESF bus supply power to & double-ended 4BO V
switchgear asserblv., The transformer sections of this switchgear assembly

consist of dry-type transformers rated 4.16 kV/480 V, 1,000/1333 kVA, AA/FA, [ 36
three phase, 60 Hz with impedence vf 4.0 percent ¢ 7.5 percent tolerance. The l &s
switchgear sections consist of indoor, metal-enclosed, 600 V class switchgear,

8.3-4 Amendment 44
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All circuit breakers are of the magnetic, air-interruption type with inter-
rupting ratings consistent with the short-circuit duty at the point of nppl?-
cation. All circuit breakers are electrically operated with 125 ydc control

Feeders from this 480 V switchgear supply power to ESF motors with ratings in
the range of 150 hp to 300 hp. Other 480 V feeders supply power to Class lE
MCCs from which all 460 V motors with ratings equal to or less than 100 hp are
controlled.

8.3.1.1.4.1.1 Non-Class 1E Loads Connected to Class-1lE Power System:
The non-Class 1E loads that can be powered from the standby Diesel Generators
(SBDGs) during loss of offsite power are included in Table 8.3-3 and include:

1. Pressurizer Heaters (PaCK-up Groups A and B)

-

2. Control Rod Drive Mechanism (CRDM) Cooling Fans
3, Reactor Cavity Vent Fans, and

4. Reactor Support Exhaust Fan ‘o o 4 . : .
ualified isolahon devices whiCh are +vipped upen
-O'hveugh' ceipt of 0n ST siqnal (See Section a.s,n.».q..:),
JP;cdundant sets of pressurizer(hgfters are connected to 480 V ESF load centers
Y

ElA (Train A) and E1C (Train C) As indicated in Table 8.3-3 these heaters
are manually Loa#odzduring loss-of-offsite-power (LOOP) when a SI signal is

BEE piReens. conmnected Lnaer adminishrative Control

The balance of the non-Class 1E loads indicated above (See detailed listing in
Table 8.3-3) are connected to common MCCs. As shown in Figure 8.3-1, these
non-Class 1E MCCs, one per train, are connected to Class 1E 480 V MCCs o Thesse

MEE—bresneratare tripped upon receipt of a SI signal and—eherefore——sie—ciacoe.
r’iG*od_as_isn;a;san—de~&cvs¢(see Section 8.3.1.4.4.14). As incicated on Table

initiated by a SI signal, these loads)may be manually loaded after resetting
the SI sigr.al' under administrahve aubma‘h'cauﬂ
Cortvol.

6€.3.1.1.4.2 Equipment Capacities and loading Basis - Each SBDGC has a
continuous 8,760-hour rating of 5,500 kW. The loads are listed in Table
8.3-3. The design and continuous rating selected is consisteit with the re-
quirements of Regulatory Guide (RC) 1.9 and 1EEE Standard 387-197f1. Capac-
ities of individual loads are determined on the basis of motor,sameplateerat-
ings. The diesel engine, generator, and accessories are briefly) described in

the following: brake horsepowey

€.3-3, these loads are eitherqsequenced or manually loaded onto the standby
DCs cduring a LOOP when a Sl S}EEZTLsé\not present. In the event sequencing is

The DC set, manufactured by Cooper Energy Services, has the following
ratings: 2000-hour at 5935 kW, 16B-hour at 6050 kW, and 30-minute at 6050
kw  These ratings are based on a cooling water inlet temperature of
115°F

+hrough czuahﬁed iwwlation devices whitn
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48 Each diesel engine is a cold starting, compression-ignition, multi-cylin-
der type [Each engine is a Type KSV-20-T, four-stroke, turbocharged

machine.

3. The generator is a synchronous-type, model HS-160 ET, 4160 V, 60 Hz,
three phase alternating current machine, manufactured by Electric Product
Division of Portec. The generator continuous rating at 80 percent power

factor lagging is 6875 kVA. The goncracor‘:2g_55g1sgg_g;g_slnnhll.nt______
operating at 110 percent of the continuous ratings for a period of 2 hours

out of any 24 hours of operation with no reduction of annual maintenance
interval. The generator insulation is designed for the special environ-
mental conditions of the nuclear power plant. The generator has non-
hygroscopic sealed Class F insulation in accordance with NEMA Standard
MG1-22.40.

4. The generator excitation system manufactured by Electric Product Division
of Portec, is a static-type exciter-regulator having response character-
istics and sufficient capacity to provide the generator with the required
excitation to allow startup of the loads listed in Table 8.3-3. The ex-
citer voltage rating is consistent with the requirements of the generator
field. Regulator sensing voltage is 120 vac, three-phase, 60 Hz, and is
taken from the generator output by means of potential transformers.

- Each engine has two independent air compressor skids each consisting of
an air compressor, dryer, air receiver, and all piping and valves.

Each engine has an auxiliary skid with standby jacket water circulating
pump, lube oil circulating pump, lube oil heaters, and other equipment .
The auxiliary skics are located adjacent to the engine and generator
skid.

Each engine has an engine control panel, a generator control panel, and a
high voltage cubicle

All these accessories are furnished by Cooper Energy Service (CES) but
much of the equipment is fabricated by subvendors contracted to CES.

The DG units are subjected to the qualification progranm in accordance with
RG 1.9 and IEEE 387-1977.

ESF motors are sized equal to or greater than the maximum horsepower required
by the driven load under normal running and runout condition. All motors are
suitable for running at +10 percent of the nominal voltage rating. The 4.0 kV
class motors have a service factor ranging from 1.0 to 1.15, whereas 460 V
motors generally have a service factor of 1.15. The 4 kV ESF motors, except
those that are hermetically sealed, are provided with resistance temperature
detectors (RTDs) in the stator windings and with thermocouples (TCs) in sleeve
bearings. The RTDs and TCs are monitored by the plant computer. The effect
of any overvoltage at the motor teminal is reviewed.

8.3-6 Amendment 49
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Motor insulation is selected on the basis of normal and design basis event
arbient temperatures and anticipated temperature rise resulting from maximum
loading conditions (Section 3.11.4). Class lE motors are seismically and en-
vironmentally qualified as described in Sections 3.10 and 3.11, respectively.
Trouble alarms in the control room are provided for ESF motors.

STP FSAR

Transformer impedances and standby DG voltage regulator and exciter character-
istics are selected to permit starting the largest motor connected to a par-
ticular bus, when all other loads connected to the bus are energized, without
the voltage at the terminals of all ESF motors falling below 80 percent of the
nominal motor voltage rating.

8.3.1.1.4.3 ldentification of Class 1lE Equipment and Circuits - See Sec-
tion 8.3.1.3 for identification of Class 1E equipment and circuits and Section
8.3.1.4 for separation of Class lE equipment and circuits.

8.3.1.1.4.4 ESF Bus load Shedding, Automatic loading and Standby Diesel
Generator Starting -The a tomatic loading sequence of the Class 1E buses is
shown in Table 8 .3-3 and a typical logic for this sequence actuation is shown
in Figure 8. 3-4¢(Shee+ 2).
Automa:ic(ener' n.ohoo? the Class 1E buses is m&aby solid state ESF
Load Sequencerspto—sterea the required Class 1E loads +reprogrammed cime incre-
menits. wh T alse connect il

Each ESF load seguencer, one for each «edundanmp actuation train load group,
has independent senscr channels, power supplies, and actuated devices. No
credible sneak circuits can occur to render sensors, power supplies, or actu-

ated devices Hreduntani—ehenner—oi—load groups inoperable. rhroush—intese
e e

Redundanttchannel and load groups are isolated and separated in accordance
with RC 1.75 (See Section £.3.1.4).

A sequencer design deronstration test is performed to verify that no credible
common failure modes exist in the requencer design. The test verifies re-
sponses to credible input perturbation and series of events.

Each ESF load sequencer responds to three unique modes of operation as fol-
lows:

8.3:7 Amendment 49

2¢

Q-3
15X

3¢

29
Q430

Qax
3

|36

| 3¢




NT
I STHLAE /<%0
STP FSAR PAGE /P OF é o

1. Mode I (Safety Injection [SI] Actwetdom) discussed in Sections® Fv3vivied
en€ 8.3.1.1.4.4,1,

ro

Mode II (Loss of Offsite Power [LOOP]) discussed in Section 36
B3, 0.1.4.4.2.

26
. Mode III (SI -hetwntiomeCoincident With LOOP) discussed in Section Q430.

8.3.1.1.6.4.3. 33N

8.3.1.1.4.4.1 Mode 1 (SI Aeewetiom ESF Load Sequence Operation: Each

sequencer detects the existence of Mode 1 abnormal operation by the simul-
taneous receipt of any fcur or more of six SI ectuatiom signals generated by
the, $3—B8Fx Actuation System (LSFAS)§ discussed in Sechion 7.3.1.The S1 s\gral

Engineevea 50;..'9 Featyres St gercvated by plant coditions as shewn o Fugove 72-2
Upon detecting a Mode | existenca the ESF load sequencer logic verifies the 36
non-existence of a Mode Il signal. The ESF load sequencer then automatically
energizes the equipment required for this emergency in programmed steps as
shown in Table 8.3-3 and Figure 8.3-6,(Sh¢nﬂ-2),

The nanua1hscs322E2zEEL&-;.-eoaaoo@*ng—oehortloads are also shown in Table

8.3-3, and-on Elguse S . lalg

Additionally, the standby DGs are started automatically by the ESF Actuation | 36
System. The standby DGs run with their governors automatically set in the
isochronous mode, and their voltage regulaters automatically set in the auto-
matic mode. All ner-critical protection devices are bypassed as described in
Section 8.3.1.1.4.6. ESF loads ave fed from +ie
offsite sourte and
With an ST signal present and no loss of preferred (offsite) pover:lthe opera~-
tor can reset the S] setwatdemcsignal from the control roomg ‘zhf standby DG |35
can rhen be manually shut down from the control room or locally N (basea vpon
+he plant €mergecy opey atng proCeaures). After Hee S1 sigml has been reset,

7 However, +e S1 Signal (s menor red by I »
ghe ESF lona se ue;-.hce- 1© enable recognih"gn oe# : ’Mt:%g I c;)na.'ﬁon, as distos "
cCten B3 1L.1.4. 5 5 i Cry 'S SMo on ur .5 need .
SfmuT;ted testing and actuatibn of Mode 1 4 discussed in Section B.3.1.).4.7.

8.3.1.1.4.4.2 Mode 11 (Loss of Offsite Power) ESF Load Sequence
Operation: The ESF load sequencer detects the existence of Mode II (LOOP) by
the simultaneous receipt of any two out of four undervoltage or degraded ‘36
voltege signals which indicate that the normal preferred source to the 86
4.16 kVobus has dropped below acceptable limits, or has failed completely.
ESF

Upon receipt of any two out of four undervoltage or degraded voltage signals, |3
the ESF load sequencer converts the recognition of these signals into a main-
tained signal,

Condition
Upon detecting the existence of a Mode II<'the ESF load sequencer 443X checks
for the non-existence of Mnde 1I.

The ESF load sequencers then automatically implement the following: |36
ES
(a) Shed all loads on the $6R 4,16 kVebus.
formpevay HOWEVEY, Shedd of +ve load Ceviey 4ranifor mers distvilbution
NETWOrK 15 OCCOwm plished triFppIng +he breakers on +ne 480V uc‘—\dory
siae of +he transkhr ners oh#. Te breakers on +e priw\avg siae of +e
transfor mers rémain 5.3-8 Amendment 43
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(b) Start the standby DC with the governor in the isochronous mode and
the voltage regulator in the automatic mode. Non-critical protective
devices are bypassed as described in Section 8.3.1.1.4.6.

(¢) Trip the 4,16 kV ESF power supplv breakers to disconnect the Class 1F
onsite pcwer svstem from the offsite source.

(d) Energize the equipment for this emergency event in programmed steps
as shown in Table 8.3-3 and on Figure 8, 3-4¢ (Sneet 2)

Disconnecting the Class 1E onsite power system from the offsite system pre-
cludes the possibility of subsequent interaction between the onsite and the
offsite power systems. As each standby DG reaches rated voltage and frequen-
cy, the breaker connecting it to the corresponding 4.16 kV ESF bus closes.
This automatic breaker closure is only possible when the offsite power supply
breaker is open and the designed load shedding has been accomplished. Upon
closure of the DG breakers, the sequencers begin sequencing the loads that are
required during this event in programmed steps. When the preferred offsite
power source apain becomes available, the reconnection of the 4.16 kV ESF
buses to this source and the shuﬁ:ﬂcwn of the standby DGs is accomplished man-
ually.

—
Simulated testing of Mode 11 is discussed in Section 8.3.1.1.6.7.

B.31.1.4.42. ] Simvltaneos £xist { _Mogae .
Each ESF load sequencer automatically implements the e 111 loading sequence

by the simultaneous presence of four or more SI eetvetiom signals from the ESF
Actuation Svstem and the presence of two out of four undergvoltage signals
from the 4.16 kVabus uncdervoltage relays. The ESF load sequencer then
initiates the following:

(a) Shed all loads on the 4.16 kV ESF bus. (eneept—the-loadconter-Ltianse

formerate nsev+ GQ°

(h) Start the standbv DG with the governor in the isochronous mode and

the voltage regulator in the automatic mode, ¢

Note - the standby DG receives a simultaneous emergency startup sig-
nal directly from the ESF Actuation System due to an S] ectuvetione
signal.

tioneg./all non-critical protective
ection 8.3.1.1.4.6.)’

(c) Trip the 4,16 kV ESF offsite power supply breakersto disconnect the
Class 1E onsite power svstem from the offsite source.

(d) Energize the equipment for this emergency event in programmed steps
as shown in Table 8.3-3 and on Figure 8,3-4 " (Sheet 2)

nser+  H'—s
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8.3.1.1.4.5 Instrumentation and Control - Automatic and manual control
of each of the SBDGs and the ESF equipment requiring automatic sequencing is
provided. Controls for safety-related equipment are generally provided in the 36
control room as well as at equipment locations. Redundant control circuitry
and control power sources are compatible with their associated power circuits. | 2

Instrumentation is provid. to manually synchronize each SBDG with the ESF bus
and to continuously monitor e status of the safety-related systems. Control
power for the SBDG systems is obtained from the associated ESI' 125 ydc sys-
tems. The status of each SBDG is indicated in the control room, including the
following parameters:

1. Voltage, current, power, and frequency |3#
2. Breaker position of each bus supply and feeder breaker

> B Cool.ag water pressure and temperature, lube oil pressure and tempera-
ture, starting air pressure, fuel level, and engine rpm

The bypass or inoperabill?:y status of each SBDGC is automatically indicated in
the control room through the ESF Status Monitoring System described in Section
7.5.4. The conditions alarmed through this system are the following: 49
L. DG not in remote mode 122N
& Loss of starting air/starting air system malfunction

3. Loss of control power

4. Start circuit inoperable

- § Emergency stop push button not reset

6. Overspeed lockout not reset

F Generator differential lockout not reset

Inoperability of the SBDGs may also be manually indicated through the Status
Monitoring System. These conditions each have their own alarm windows. The
SBDC monitoring complies with the guidelines of Branch Technical Position
(BTP) PSB-2

These signals to the ESF Status Monitoring System, as well as other annun-

ciator and computer alarms for various DG conditions, are shown on Figure
€.3-4 (Sheet 1)

g 3-10 Amendment 49
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AC control power for vital ins.rumentation and controls is supplied by six
solid-state inverter/rectifier systems. The inverter/rectifiers are connected
as shown on Figure 8.3-3. The inverter/rectifiers supplying power to instru-
mentation chanrels I and II are normally energized by 480 yac feeders from
separate MCCs .o nected to different bus sections of the Train A, 480 vac
svitchgear. The ' verters/rectifiers supplying power to channels III and IV  |°F

are normally energized by 480 yac feeders from MCCs connected to the 480 yac
svitchgear in Trains B and C, respectively. Upon loss of power from the 480
ac feeds, the inverter/rectifiers are automatically powered from the Class 1E 36
each ;y system. The output of,ehe inverter/rectifier 4s 118{Vac, single phase, 60 |
: a pover from the inverter/rectifier {s distributed by the instr- *
umentation power supply buses, which consist of Class 1lE distribution panel
boards. Manually operated, mechanically interlocked main circuit breakers in

each distribution panel permit energization of the bus either by the corres-

ponding inverter/rectifier or by an alternate 120 vac, single-phase, regu-

lated, backup source, as shown on Figure 8.3-3.
8.3.1.1.4.6 Onsite Standby Power Supply System Protection - The onsite

standby powver system is provided with protective devices to:

- Isclate faulted equipment and circuits from untaulted equipment and cir-
cuits

B Prevent damage to equipment

® Protect personnel

& Minimize system disturbance

To ensure safe and proper operation of the system, the following interlocks

and lockout features are provided: 3¢

1 Both the 4 16/ESF _kV, bus supply breakers (normal and standby generator
feeds) are tripped and locked out upon the occurrence of a bus fault for
that particular bus (Train A, B, or C).

- IS Each 4 .16 kV ESF bus supply breaker and the generator breaker for {ts
corresponding standby DC are interlocked in such a manner that it is not
possible for the DG breaker to close automatically unless the 4.16 kV ESF
bus supply breaker is open. Howvever the bus normal supply and the DC
breaker can be manually closed to provide parallel operation for periodic
testing of the DG sets.

Inserd L
3.
thus avoiding a parallel
connection between the standby transformers and the 138 kV emergency
transformer.

“. In the automatic mode, the standby DG bresker control has permissive in-
terlocks to prevent closing the breaker until the standby DG attains ap-
proximately 95 percent of rated frequency and voltage. Whnenever +ine
standey DG 15 tvipped or stopped, +e DG brenker s qumwoﬁcnlly

insevi 2

8.3-11 Amendment 52
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Insert 1
The motor operated disconnect switches on the primary side of the auriliary
ESF transformer are mechanically interlocked to prevent simultaneous closing,
Insert 2

5. In the event of a normal supply breaker overcurrent trip, a signal is
provided to a lockout relay which prevents closing of the generator breaker.

L1/NRC/00
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The details of the protection system are as follows:

4.16 kV ESF System Protection - The bus incoming breaker is tripped by
the auxiliary ESF transformer differential relay. In addition,
instantaneous directional overcurrent and time overcurrent relays are
provided in each phase to protect against reverse current and provide
back-up protection to individual load feeders.

Outgoing feeders from the 4.16 kV ESF switchgear are provided with over-

current relays in each phase which trip the circuit breakers upon sensing
overload and fault.

Each motor circuit is provided with two sets of three phase ovescussente

relays. One set of relays provides shessccircuit protection; vhereastthe
other set provides an overload alarm.

Zerh outgoing feeder is also provided with a ground sensor relay which
provides a common alarm, along with the suxiliary ESF transformer ground
sensing relay.

Diesel Generstor Protection - Each standby DG is providei with the fol-
loving protection:

a. Generator differential

b. Reverse power flow

S Loss of field excitation

d. Low lube oil pressure (engine and turbocharger)
e Excess vibration

f Turbocharger thrust bearing failure

g Engine overspeed trip

h. High jacket water temperature

$. High engine/generator bearing temperature
h| Cenerator overcurrent

k. Generator underfrequency

Ground fault

m. Negaf.ve tecbuemcc

Amendment 52
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The above trips for the DG remain functional during periodic testing of
the DGs. However, during emergcncy operation of the DGs all but the 52
following protective trips are automatically bypassed:

a. Generator differertial -
b. Llow lube oil pressure (Engine and +ur bo charger )
¢. D Engine overspeed 36

Note: Comncident 10gic is reguived %or low lvke oil pressure trip.
The bypassed protective functions are alarmed in the control room to
alert the operator to take appropriate action.

In addition the normal supply oreaker overcurrent trip provides input to a
lockout relay, which locks out the DG supply breaker from closing. 49
3.  Each 4.16 kV ESF bus is provided with two levels of undervoltage detec- ?5;;'
tion as indicated in Figure 8.3-4, Sheet 5 of 5. '

The adequacy of station electric distribution system voltages is in com-
pliance with BTP PSE-1.
—a nSeri 4

4. 480 V ESF System Protection: Each 480 V ESF load center connected to the
4.16 kV ESF buses is protected against bus fault by a supply circuit
breaker vith a direct acting, solid state trip device having short time
and long time trip functions. These breakers also provide backup protec-
tion to the individual load feeders. The 480 V feeders to MCCs and sta-
tic loads are each similarly protected by a circuit breaker with short
time and long time trip functions.

Feeders to motors from the 480 V ESF load center breakers are provided
vith long time and instantaneous trips. The 480 V Class 1E system is an
ungrounded sysctem and hence a ground fault is sensed at the svitchgear
bus, it is then alarmed in the control room.

The 480 V ESF MCCs have the combination motor starters wvhich are provided
vith magnetic, instantaneous trip circuit breakers for short circuit 36
protection. The static loads are provided with thermal magnetic breakers
vhich provide overcurrent and short circuit protecticn. Motor circuits

are provided with thermal overload devices in each of the three phases.

The overload elements are set to protect the motor and the feeder cable. ‘
For all safety-related motor operated valves, the thermal overload de- )
vices are used for alarm only.

- Safety-related 120 yac ESF System: Each 120 yac ESF syst:z outgoing
feeder is provided with overcurrent and short circult pootection by a
thermal magnetic breaker or fuse. 8ingle pole breakers are u.ed for 120
V single phase circuits. The 12C yac ESF dJstribution panels are
provided with a main circuit breaker which provides backup protection to
the feeder circuit breakers or fuses.

The 208/120 V system is solidly grounded through the 480-208/120 four

wire distribution transformers. The circuit breakers will trip on phase
to phase or phase to ground fault. The .20 yac instrument ({.e., vital) |“
bus is ungrounded. )

Anendment 52
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voltage setting on the relays is determined from an analysis of the volt-
age requirements of the safety-related loads at all distridbution levels,
taking into consideration the maximum and minimum voltage range of the
offsite pover system, various plant loading conditions and selection of

appropriate tap setting of the intervening transformers. The time delays
for the relays are chosen such that:

a. The allovable time delay, including margin, does not exceed the
maximus time delay that is assumed in accident analysis.

b. The selected time delay minimizes the ability of short duration
disturbances to reduce the availability of the offsite power source..

€. The alloved time duration of a degraded voltage condition at all
distribution system levels does not result in failure of safety
systems OY components.
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The above described protection system for the safety-related power system is
analyzed and relay settings are coordinated so that a fault at any point in
the system is isolated quickly without excessively damaging the equipment or
interfering with the operation of the rest of the system. The relay settings
also provide selective tripping so that the protective device closest tc the
fault will trip before the back-up device is actuated.

During pre-requisite testing each protective device will be tested for proper
operation to verify the relay settings obtained s the analysis.

o™
Extensive use of solid state protective relays and integral solid state trip
devices minimizes the set point drift on the relays. Also periodic testing of
the relays and verification of their settings provide reliable operation of
the power system. The protective devices provide visual indication of their

operation locally (e.g target on the protective relays an! trip position of
the circuit breakers).

Limiting conditions for operation during the degraced ESF bus condition will
be included in the plant Technical Specifications with sufficient details.

The details of the Containment electrical penetrations protection (RC 1.63)
are described in the following. Both safety-related and nonsafety-related
electrical penetrations are protected against short-circuit. The protection
is provided by source and feeder breakers vithzcoordinatod short circuit pro-
tection. This protection limits the maximum 1t at the penetration to a value
far less than that resulting in thermal damage to the penecration seals.
Details of the specific protection scheme are provided bel »w:

1 The only medium voltage power circuits passing through the electrical
penetrations are reactor coolant pump (RCP) motor power feeders. RCP
motors are fed from 13 8 kV auxiliary buses 1F, 1G, 1H, and 1J through a
feeder breaker. This switchgear is located in the Turbine Generator
Building (TGE) which is a non-seismic Category 1 Building. Protection
for the penetration conductors is provia. by coordinated primary and
back-up protection using feeder and supply breakers, respectively. The

feeder and supply breakers are supplied with 125 ydc control power from
separate 125 V battery systems,

2. The 48O V power circuits(Class 1E/non-Class 1E)are fed from load centers
and MCCs. Protection for the penetration conductors {is provided by co-

ordinated primary and backup protection using feeder and supply breakers,.

+espectivedye Protection for each circuit is reviewed and when coordin-
ated protection cannot be achieved, a redundant breaker in series is
provided with identical tripping characteristics.

3 125 V dec control circuits are protected by dowbie—polas fuses and the
system is ungrounded ]-#hooo‘o#o—oncovercurront condition {s detected by

two devices in series and, if one fails, the other provides the necessary
protection
An3

8.3-14 Amendment 49
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120 V ac contrel circuits are low energy circuits and are protected by
one fuse The energy released by short circuits on control cable in
general is sufficiently low that backup protective devices are not re-
quired.' Jackup devices are provided where required.

Comtvel Civamits will v analyrzed andl
For instrumentation circuits the possible energy release for a faulted
circuit is compared to the maximum that the penetration can withstand so
that redundant protective devices are not generally required. Backup
devices are provided where required.

€ 31-14a Amendment 49
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8.3.1.1.4.7 Testing of Onsite Standby Power System Equipment -
Provisions are made for periodic testing of the Onsite Standby Power System

29 K5
equipment in compliance with RG 1.22, 1EEE 338-1977 and BTP PSB 2. Q ke3o

430.33N
Each SBDC is subjected to standard factory tests and inspections prior to 338

shipment to the site. In addition, prior to startup of the plant, each SBDG
is subjected to the field acceptance tests of starting, load acceptance with 29

design load, full load rejection, etc., in accordance with IEEE 387-1977 and Q Q, 46
RGs1.9 and 1.108. 43 ’
33N

The ability to restart a DG by a "fast start” signal subsequent to normal
shutdown of the DG is verified by functional and starting tests prior to

start-up of the plant. Onsite SHandey Power Suystem

The objectives and requirements of the above tests are |[detailed in 1EEE
387-1977 and RGs 1.9 and 1.108. Periodic testing of the is conducted to IAS

verify eheisreavailability and capability to perform Chggclslfoty functions as
'

follows: ' 29

0430.
Tests are performed to verify that each SBDG can be started manually and 33N

automatically, synchronized, and loaded to nameplate rating when connect-

ed in parallel with the normal power source. Each SBDG is operated under

these conditions forsone hour which is sufficietly long to demonstrate | 3¢

the ability of the{‘;uipment to perform its safety functien.

A ™in vy 0‘

During testing, if an SI setvettom signal occurs while the SBDG is paral-

leled to the normal power source, the S1 seewetstem signal takes prece-

dence, and the SBDC feeder breaker is automatically tripped by a signal
EsF “directly fron thed$d Actuation System. The 4.16 kV ESF bus supply break-

er remains closed, anc the ESF loads are connected to the 4.16 kV ESF bus 3
by the ESF load sequencer per the design, as described in Section

8.3.1.1.4.4,

The SBDC continues to run, its governor is automatically transferred to | 3¢

the isochronous mode, and its voltage regulator is put in the sutomatic
mode, thereby enabling it to respond automatically to an emergency signal
without the need for any operator action. Under these conditions, all
non-critical protective devices are bypassed, as described in Section

8.3.1.1.4.6.
shuts down
If a non-critical trip occurs during testing, the SBDG weépst Upon a
subsequent S] eeewstionfsignal, the SBDG starts up automatically and runs 3¢

with its governor in the isochronous mode with the non-critical protec-
tive devices bypassed.

(nseyd N L e tesling the S0 feeder b"‘*”"’*?""f'-!t*ec¥hr1nrvyvrenefoao~( | 3¢

When the local control position is selected at the SBDC local control

3¢
panel to perform maintenance and tuting./m
+o-ennuneretedlin the main control room. An avdibple alarm 1% Glsr a0 g

€ S5B0G bypass or moperable status
, 8.3-15 . Amendment 49
Window for mode selector swittn not (n "remte’ posihon is i+
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In the event the DG is operating in parallel with the offsite power
source (under test conditions), and the offsite power is lost, the DG feeder
breaker will automatically trip. The bus will then experience an undervoltage
condition (same as loss of offsite power) and the bus feeder breaker will
automatically trip.

Insert X

whether the standby DG had been operating in parallel with the offsite
power source or operating but not connected to the bus, upon detection of
undervoltage on the 4.16 kv ESF bus, Mode II is initiated by the ESF load
sequencer, as described in Section 8.3.1.1.4.4.2. The load sequencing has
been arranged such that adequate time is provided between the 480V load
center breaker closure (allowing time for closing spring charging) in step 2
and the next significant load required during loss of offsite power
(centrifugal charging pumps) in step 4.

L1/NRC/00
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ana ESF locad sequenciner
9 Tests are pfrformed to demonstrate the rcadiness and the ability of each
standby DG¥to start automatically in response to a simulatedMedeille
Mode IX and & +06P-sigraie I3o

sMode 118, and to reach rated speed and voltage within 10 seconds as fol-

lows: for +ne DG
a. Simulated S1 #ctwvestoneSignal (Mode 1):eo—the-Ssandbv-BGL l:o
With the ESF Actuation System in test, the standby DG start-up |30

actuation slave relay can be operated directly from the Engineered
Safeguards Test Cabinet. The standby DG starts automatically in the

isochronous mode. Fhe—bbF-Actuntinn—Svoten-logic is—so-destpnede j3o

i . P9Q
InSevt Sebofal b Batant tAR efprd sy Averrides the Seatingl
. " b30
B3N
or next b, Simulated LOOP (Mode 71):se—the-Standby-DGe
pace

With the ESF load sequencer in test position, the operators are able bb
to actuate any one of the four undervoltage relay signals to the FSF
load secuencer from the 4.16 kV ESF bus. The ESF load sequencer is
so designed that the signal causes a simulated actuation of Mode II
(LOOP) time delav logic and contact closures. Under these test
conditions, a low current is passed through the external circuits to P6
verify circuit continuity and integrity. (Subsequent tests external

to the ESF load sequencer are made to verify the operability of the be
external loads in accordance with IEEE 338-1977.) ks
The standby DC starts up automatically in the isochronous mode with bb

the voltage repulator in the automatic mode. The ESF load sequencer —e
actuation logic is so designed that if an actual Hodo-%$—4&00?¢¥=TE:J>. e
nal occurred during testing, #ecoghised—by—the—getuntion—of-—any-twec l;’ﬁ

Suisidouvr—undervoitege-Teley-eigaale,. the testing is overridden,

and the ESF load sequencer implements the proper mode of operation
as described in Section 8.3.1.1.4.4,

3. Tests are performed to demonstrate the readiness and ability of each
e standbv DGpto start automatically in response to a simulated Mode III an Fﬁ
:‘gq,nd to reach rated speed and voltage within 10 seconds as follows: /;’
seqycruﬁuof e 0‘“ 6
Simulated signals of Mode 1 and Mode II, described in 2a and 2b above, F

are initiated Mwmdnmuﬁj

<r’"—' Concraent

The ESF load sequencer logic 1 so designed that the sémeitencowst exis-
tence of Mode 1 and Mode 1T test signals causes a simulated actuation of pe
Mode TIT time delay logic and contact closure. Under these conditions, a
low current is passed through the external circuits to verify circuit bb
continuity and integrity. (Subsequent tests external to the ESF load
sequencers are made tc verify the operabilitv of the external loads ir | 36
accordance with 1EEE 138-1977,)The feshng performed ensures smat e E3F ts
lead 3jequencer responds proptrug to il three entry moaes inlo 430
Mode Ti a3 desiv ived wn Sechon B.3.1.1.4 4 3. 14N
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The standby DG receives start signals -etmuitaneouwslve from both the ESF
Actuation System and the ESF load sequencer, and starts automatically in
the isochronous mode with the voltage regulator in the automatic mode.

. The ESFActuetion Syeten—togtc—and—thecESF load sequencer actuation logic
16 &¥et 80 designed that {f an actual S1 eewtua-c
”mqmumal end-—e—LOOR occurs during testing, the testing is overridden,

and the ESF load sequencer implements the proper mode of operation, as
described in Section 8.3.1.1.4.4.

T e B B U L2 2D

[With the ESF load sequencer and the ESF Actuation System in test, the
[nser+ operators are able to send any one out of six individual slave relay

& o actuation signals from the Engineered Safeguards Test Cabinet to the ESF

| load rer,
0 8. 316 | oad sequenrer

The ESF load sequencer logic is so designed that the individual test sig-
nal from the Engineered Safeguards Test Cabinet causes a simulated actua-
tion of Mode 1 (SI) time delay logic and contact closures. Under these
test conditions, a low current is passed through the external circuits to
verify continuity and circuit integrity. (Subsequent tests external to
the ESF load sequencer are made to verify the operability of the external

loads in accordance with IEEE 338-1977.
o

The ESF load sequencer actuation logic is so designed that 1f an actual

D Sl e g

il
/qubchCJ"."‘*—4‘4;L.1'“.1 occurred during testing, secognired-by-the-setuasiang
\ v . the testing is overridden,
T and the ESF load sequencer begins the proper mode of operation, as
\\¥écscr1bed in Section 8.3.1.1.4.4, )

The~i§§—*e§uo;&oa_s;c&o.-loQ40—40-oo-doo4gaod-‘hna-i‘-cn—neo‘douo—oeevvt
during the testing

tng At thic time

r—tht—tutuutttr~tttu-e4on-o4roo4ery-o~oootdoo~¢ho-so—1:
r—the -Bo-stertssutomarivatty tnrthe—dsachronous medes

optimum emergency diesel generator readiness an availability on demand, STP
is developing & periodic testing program and a preventive maintenance progranm.
The following requirements will be met:

l. Plant procedures will include provisions for loading the diesel generators
(DG) to a level that will remove gum and varnish buildup accumulated
during periods of no load or light load operation.

2. Periodic surveillance testing will be performed in accordance with RG
1.108 with the exceptions and interpretations in Section 8.3.1.2.10.

3. Diesel generator equipment history records will be maintained and repair
records will be revieved for repeated failures which would warrant further
technical investigation,

8.3-17 Amendment 45
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Insert 2

For normal starting operations (test mode) a timer called a "cranking
limit timer", with a range of 5-50 seconds, is provided to conserve air in the
starting air tanks should the engine not start. The timer is initially set by
the diesel engine manufacturer at 15 seconds. The timer is located in the
"incomplete sequence" circuit of the engine control panel. When a start
signal is given the starting air solenoids are energized activating the
starting air valve alarm check switches, then the starting air valve relay
which energizes the cranking limit timer. If the engine has not started in 15
seconds the incomplete starting sequence relay de-energizes indicating an
incomplete sequence activating the unit shutdown relay and thus engine
cranking stops.

The "cranking limit timer" is bypassed in the emergency mode of
operation.

L1/NRC/a2
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4

test in a final equipment check will be made to assure that
circuits are functional. In addition, testing procedures will

nstructions to have the diesel generator returned to ready
standby service under the control of the control room operator.

.1.4.9 Diesel Generator Fuel 01l Storage and Transfer System - Each
standby DC is provided with a fuel oil storage tank having enough capacity to
operate the system with meximum connected load for a duration of at least ?
davys,

The fuel oil system design and the factcrs considered in sizing the fuel oil
storage tanks are described in Section 9.5.4. Electrical and mechanical
equipment in this system are classified seismic Category I.

ng and Heating System - The DC jacket
fon 9.5.5.

Generator Lubrication System -~ The

| a".ge're' t

2T =
(MRS ¢

for

ded by sel \ ! ¢ uipment

as practicable

or degradation of
between redundant
'ysical separation a
1.2-28, and 1.2-

of the separation

and the unit auxiliary transformer of each unit are
are separated from each other by fire walls provided
me riuntee—to-—soniine-—wa-fise dn any unil;

er is located the opposite side of the TCB from

on
and the unit auxiliary transformer.

srmer is located near the switchvard and
large transformers.

e transfc rs except the 138 kV emergency transformer aree
a water deluge fire protection system.

located outside the TGB.

illed transformer to cont
itre of the transformer

DT water removal.
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lightni
Each outdoor transformer is protected agains: Mmd switching
surges.

2. Class 1E electrical equipment is located in & structuresor buildingswhich

have hee—et seismic Category I classification. These buildings or structures
are so designed as to protect the Class IE electrical systems from such
postulated 2vents as floods, hurricanes, and other natural events, as
outlined in Sections 3.3, 3.4, snd 3.5.

¥m—gemered pajor Class 1E electrical power distribution equipment located ]“
in the Mechanical-Electrical Auxiliaries Building (MEAB) is arranged so

that each train of the three-train ESF System is located on a different
floor elevation. Separate rooms or compartments are also provided within
each elevation to enhance the physical and electrical independence of |3£
each redundant train.

The standby DGs are each located in a separate room of the Diesel-Cenera-
tor Building (DGB). The associated Class IE electrical equipment located
within each standby DC room is so located and protected within the roor
as to minimize the possibility of damage due to internally generated

B.3-18a Amendment 45
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missiles, pipe ruptures, fires, etc. However, occurrence of anv of these
events does not affect the ability of the remaining trains of the ESF
system to perform their safety function, since no two trains of Class IE
equipment or cables are located in or routed through any of the other
standby DG rooms. Independent air intake and discharge air ducts for
each DG room are furnished. Sufficient separation and {solation of air
intake and exhaust gas ducts are provided to prevent dilution of the
oxygen content to the diesel engines by the Air Exhaust System, as
described in Section 9.5.8.

Non-Class lE equipment located within seismic Category 1 structures or
buildings is arranged so that a loss of or damage to this equipment cannot
prevent the Class 1E equipment from performing its safety function. This is
accomplished by isolation of such equipment from the Class lE equipment by
means of physical barriers, compartments, or suitable physical separation.
Separation criteria for cable and raceways are discussed in Section 8.3.1.4.

re
The cloooog/giping to the electrioced.penetrations inside the Containment
Building 4et the component cooling water lines (10" CC -1117 WAY) at Flevation
32'=9" with approximately 1'=10" metal to metal separation distance e
nearest electricedk penetration. Other piping runs including the chilled water
lines, condensate lines, instrument air lines, station air lines, and fire
protection water lines are in the vicinity of the electriced penetrations
separated by distances of at least 7 feet from the penetrations.

3. Electrice® penetration assemblies are provided for cables entering the
Reactor Containment Building. Separate quadrants at three different
elevations are selected for locating these penetrations. Three
penetration areas are utilized for separate ESF trains and the RPS
channels. In areas where penetrations for both an ESF train and an RPS
channel are located, the penetration assemblies are grouped separately,
Centerline to centerline separation between adjacent electricedt
penetrations within a given train or channel is & ft,

Contrcl and instrumentation penetrations for RPS channels I and 1! are
located at the same elevation. However, penetrations associated with
these RPS channels are adequately separated to ensure their integrity
during any possible event.

There is a total of 69 electriced penetrations for each unit.

There are 27 electriced penetrations located between Elevations 19'-0"
and 37'-3" ingide the Containment emd-betweert(Elevations 10'-0" and
35'-0" outside the Containment), ‘

cireur ts
These groups of electriced penetrations have been assigned [to Train A,
instrumentation channels T and II, and other miscellaneous®related 4o
etrevtee—ofe the above.,

Tefer—toFebief3—ii-end Figure—Hri-iivie

There are 18 electriced penetrations located between elevations 137'-3"
and 52'=0" inside the Containment end-besweem(Flevations 35'-0" and
60'=0" outside the Containment). These groups of electricede penetrations
have been assigned to Train B, instrumentation channel III and all other

be

"

-~

40 . &

- v orr

| 3¢

' 35

miscellanecuserelated, edrenits—oft the above, = ForpemerrITior—tvcettoned,

dnr(wOS 4o
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There are 24 electricede penetrations located above Elevation 68'.0" ,
inside the Containment (above Elevation 60'-0" outside the Containment).
These groups of electricede penetrations heve been assigned to Train C,
instrumentation channel IV, and miscellaneous circuits related to the
above. (For penetration locations and assignments refer to Table 8.3-12
and Figure 8.3-14.)

Design and qualification testing of electriced penetrations i{s i{n accor-
dance with IEEE Standard 317-1976 and RG 1.63. Note, hovever, that |36
electriced® penetrations being—pusehasedefor the Containment personnel

airlock are se—betqualified to IEEE 317-1976, which is endorsed by RG |“9
1.63, Rev. 2.

51
Q430.

failure from causing excessive currents in the penetration conductors which |0430. >
130N

Protection of the electriced.penetrations is provided to preclude a single |29
would degrade the penetration seals. 21

Pover and control field cables to the electricedtpenetrations are capable of 29

carrying the load current based on the penetra:iRg conductor ampacity as F~3O-

calculated for the electricedt penetration protiction 21
8.3.1.2 Analysis The following summary describes hov the Pover Sys-

tems comply with the requirements of NRC Genersl Design Criteria (GDC), NRC

RGs, and IEEE Standards | 36

8.3.1 2.1 Compliance with GDC 17, 18, and 2] and RG 1.93: Sections
€ 3112 and 8.3 11 4 describe the normal pover distribution system of each 43
unit, with provision for connection to the respective unit suxiliary trans-
former and the standby transformers, and the onsite standby sources of each 36
unit This arrangement affords sufficient flexibility and redundancy to en-
sure the avallablility of power to the ESF loads in the event of she-—occussences | 49
o a design basis event Standby DGs reestablish power to the ESF buses with-
in 10 seconds The offsite power sources comply with GDC 17 and RC 1.93

In compliance with GDC 18 and 21, provisions sre made to permit:

1l Periodic inspection and testing, during equipment shutdown, of viring,
insulation, connections, and relays to assess the integrity of the systems
and the condition cf components. 36
2 Periodic testing, during normal plant operation of the operability and

functional performance of onsite power supplies, circuit breakers, and
associated control circuits, relays, and buses.

3 Testing, during plant shutdown, of the operability of the Class 1E system
as a vhole. Under conditions as close to design as practical, the full
operation sequence that brings the system into operation, including opera-
tion of signals of the ESF actuation system and the transfer of power be-
tween the offsite and the onsite power system {s tested.

8.3.1 2.2 Compliance with RG 1.6 Section 8.3 .1.1.4 describes the onsite
standby power sources and explains the degree of separation and {ndependence
that exists between the three subsystems

8 3-20 Amendment 52
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The three-train arrangement of power sources and load groups is designed to
meet the single-failure criterion

8.3.1.2.3 Compliance With RG 1.9 Each SBDG is rated on the basis of the
sur of the nameplate ratings of the ESF loads it energizes during an accident
During step loading of the SBDG, possible voltage dips and frequency devi- | 3¢
ations due to the application of large motor loads may occur. These devi-
ations do not exceed 20 percent of the nominal voltage and 5 percent of the
nominal frequency. Recovery from such variations is within the RGC 1 ¢ posi -
tion (i.e., voltage restored to within 10 percent of nominal and frequency
vithin 2 percent of nominal within 60 percent of each load sequence time in-
terval). The DG protective trips are tagged by the ERF computer with a time,

but time resolution provided may not be sufficient to identify the first trip
as depicted by Rev. 2 of RG 1.9. 49

I 36

8.3.1.2.4 Compliance With JEEE 279-1971 and RG 1 32 Class 1E systems
and equipment comply with the requirements of IEEE 279-1971 (as amended by RGs
1.47 and 1.62 and RC 1.32) by virtue of the separation, redundancy, and inde-
pendence provided in the various systems and the location of equipment in
seismic Category I buildings and structures. Surveillance of Class 1E Systems
will be described in the Technical Specifications. | 3¢

36

8.3.1.2.5 Failure Mode Analysis: Application of the single-failure cri-
terion to safety-related systems is used to analyze failures of components and | &

causes and effects of failures in systems. Tabulations of failure modes and l 12
effects are shown in Tables £ .3-9 and §.3-13 )

8.3.1.2.6 Effects of Hostile Environments on Electrical Equipment Class | 49

1E electrical eguipment is designed to withstand the effects of the environ | 36
ment existing at the equipment locations. All equipment located inside the
Containment and reguired to operate during and after a design basis event {s | 49

identified in Table 3 .11-3

8.3.1.2.7 Compliance with RC 1.75: The design and layout of the electric
system is in accordance with she—dmsont—ofRC 1.751 ls noted in Sections I 34

63d3-¥,and 8.3 1 4 .
cribedin-Sectten 7 1.2.7,. T AN FZ 3

8.3.1.2.8 Compliance with RG 1.53. The design of the safety related

electrical system is in accordance with the single failure criterion as dis-
cussed in RG 1 53

8.3.1.2.9 Conformance With Appropriate Quality Assurance Standards Con-
formance to RG 1. .30 is as stated in Table 3. 36

12-1 and Chapter 17

Tre & vty
8.3.1.2.10 Compliance With RC 1 108: Mmd RC &5

1.108 are met with the following interpretations and exceptions. ?::Q'
1 Starting air systenm System boundary starts at air receivers (isolation 1
valve downstream of the air dryer) Alr compressors and dryers are not 430

included since the engine can be started five times from air stored in 10049 102N
percent redundant (2 full capacity) receivers for each engine | 36

8.3-21 Amendment &9
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2. [Euel O4] System: Fuel oil system boundary starts from the diesel fuel oil
tanks and this is not part of the DG system for test purposes.

3. Cooling Water System The Essential Cooling Water (ECW) System cools the
engine jacket water, lube oil, turbocharger discharge and intake air, and
governor oil cooler The ECVW system is not part of the diesel generator
unit.

4. Position on Peragraph C.2.¢.7: Tests to verify correction will be con-
ducted after the affected DG is declared "ready for service " The diesel
and the associated systems may be operated as necessary to perform
troubleshooting and verify correction of specific problems, prior to such
declaration, without these operations counting as a test, for the purposes
of complying with this Regulatory Guide.

5. PResition on Paragreph C.2.8.(J): STP takes & partial exception to the
periodic operational load testing of the standby diesel generators. STP
vill not perform the two hour run at the two hour rating during normal
plant operation, as specified in position C.2.4.3 of this Guide. Shie

Sest—Fequirenent 1y Viewed @4 AMPOTINE UNNECEITETY FITETTES oM —the - meehine

+hace the mentmum toed Tequited—for-the deri m-beviv-wccident ioedinge

The type qualification test performed on an STI diesel generator proved
that the STP diesel generator can operate for two hours at the two hour

rating  Fhe tve bhour test at-the vhort time reting viii-be -performede

JA.:—J&&&QQQ—«Q‘.{—Q&Q(*or~eon‘fo§oaot.
-y inser+ A"

STP will run the diesel generator for 22 consecutive hours at the contin-
uous rating of the diesel generator

3 Eosjition on Paragreph C 2.4 In addition to the above stated exceptions,

the increased frequency of diesel testing in section C. 2.4 {s excessive
and may cause premature engine degradation It 1s STP's intent to base
the increase in testing frequency on the last 20 valid tests instead of
the last 100 valid tests This will reduce the RG 1. 108 established reli.
ability goal of .99 by four percentage points to .95, and will signifi.
cantly reduce the rate of engine wear The reliability goal of .95 {s
consistent with Generic Letter B84-15

The criterion of first out alarm for diesel generator protection is not im-
plemented as it does not reduce the damage to the diesel generator or the down
time of the diesel generator

8 31211 Compliance With RG 1 Bl Safety-related electrical systems
are not shared between Units 1 and 2 Therefore, the design {s in compliance
with RG 1 .81

€ 3.1 212 Compliance With RG 1 106: Thermal overload units on safety-
related motor -operated valves are used to provide alarm only under all

Amendment 57
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Insert A:
STP will perform the two hour run at the 2000 hour rating in accordance with

the Technical Specifications. No transient condition or anticipated future
load conditions will exceed the 2000 hour rating of the OG.

L1/NRC/00



lm "
ST HL-AE. /4 G0
PAGE 42 OF ¢ o

only
conditions. Activation of these thermal overlosd units is alarme in the
control room.
e

STP FSAR

8.3.1.3 Physical Identification of Safety-Related ipment Class lE
equipment is provided with nameplates having & colored background i{n accor-
dance vith the color designation indicated in Section 8.3.1.4, for easy iden-
tification of separation groups.

Safety-related cables are {dentified by color designation indicated i{n Section
8.3.1.4. Color coding is provided by colored jackets during manufacturing or
in the field by using colored markers of sufficient durability priov to or
during installation, at intervals not exceeding 5 feet infaccordance with RG
1.75. on plock cavles

The safety-related tray and conduit system is identified by unique numbers and
colors to designate trains, channels or separation groups. Trays and conduits
outside the Containment are i{dentified with adhesive-back stickers having & -
colored background and the printed raceway number. Trays and condults¥ém the ﬁ
Containment have the raceway number stenciled olored pigment of the train

or channel color. Color coding of the trays and(conduits is done at emein-
tervals not exceeding 15 feet, prior to installation) of cables Where cavles
and conduits penetrate valls and floors, the color/markings are applied on
both sides of the wall or floor penetration. u,;ns

A description of the Class 1E control boards, panels, etc., furnished by
Vestinghouse Electric Corporation as part of the Nuclear Steam Supply Systenm,
including such items as the Solid-State Protection System, Process instswe
|enteiion-and Control System, and the reactor trip switchgear, is provided in
Section 7.1.2.3. Other Class 1E equipment supplied by the owner conforms to
IEEE Standard 420-1973 and RG 1.75

Class 1E cables or wire bundles within control boards or relay racks are iden-
tified by color codes and/or tags to distinguish between Class lE redundant
separation groups and bctvun,Clns 1E systems and non-Class 1lE systems
cavles of
8.3 1 4 Separation of Redundant Systems. Separation is accomplished for
redundant equipment and circuits by the following methods:

1 Physically Separate Areas
2. Separation by Distance
3. Separation by Barriers

8.3.1.4.1 Separation Groups Separation groups are identified as groups
A, B, C, D, R, §, N, or M defined as follows.

Separation Group A

A Class 1E instrumentation control or power cable, racevay or equipment re.
lated to ESF Train A, JPJ Subsystem I, vital Q7 instrumentation and control

channel I or SAM-2
Fosy Acciaemt MOnafovmg(pAM) Cronnel 1.

8. 3-23 Amendment 52
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Separation Group B

A Class 1E instrumentation, control or power cable. raceway, or equipment re-

lated to ESF Train B, Jif Subsystem III, or vital Af instrumentation and con-
trol channel I11.

Separation Croup C

A Class lE instrumentation, control or power cable, raceway, or equipment re-

lated to ESF Train C, Jif Subsystem IV, vital A instrumentation and contrel
channel IV or PAM,2.
Channe|

Separation Group D

A Class 1lE instrumentation, control or power cable, raceway, or equipment re-
lated to JZ Subsystem II, or vital ” instrumentation and control channel 11!

Separation Croup R

Reactor trip and ESF actuation train "R" as identified by Westinghouse All
cables are equivalent to Separation Group A and can be installed in the Group
A raceway svstem with the exception of/Rhe interconnecting cables between

logic cabinet R and the output actuation cabinets, Additbonatit the 4B V
undervoltage trip signals These

are to be installed in(dedicated steel conduits ava (2)
from 4ne SSPS 4o 4ve reacto.
Separation Group § trp Switcgear,

Reactor trip and ESF actuation train "§* as identified by Westinghouse Al
cables are equivalent to Separation Group B and can be installed in the Group
B raceway system with the exception offlthe interconnecting cables betweer

logic cabinet S and the output acutation cabinets, Addittonativng the 4B V
undervoltage trip signal WMM These
are to be installed in(dedicated steel conduits. . . (2)
drom ¢ 3505 4o ane r‘omapr'hn‘r
. : S hi:ar.
Separation Group N (Designated M for the reservoir keup pump facility)

11 non-Class 1E cables. racevays and equipment.

8.3.1.4.2 Separation Color Codes and Measurements Separation groups A
through D and R, S, N and M shall be color coded as follows:

(Protection channels and DC subsystems of a separation ETOuUp use same color)

Group A Red (red may be replaced by violet for cables and equipment tags)
Croup B Blue (blue may be replaced by brown for cables and equipment
tags)
Group C Yellow (yellow may be replaced by gray for cables and equipment
t.ss;
Croup D White

8 3-24 Amendment 44
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Group R Orange

Croup §: Creen

Group N or M: Black (black may be replaced by black/white, black/blue,

black/yellow, black/violet, black/brown, black/red, or black/
gray, for cables)

a
Horizontal separation is measured to the side rail of the? tray. Vertical sep-

aration is measured from the bottom of the upper tray to the top of the side
rail of the lower tray.

36
Horizontal, vertical or diagonal separation for conduit is measured to the 43¢
closest point on the conduit, fitting body or box. 193

«0.

8.3.1.4.3 Equipment Separation: Equipment separation is described in
Section 8.3.1.1.5
Rac

Otxlgs
8 3.1 & & Racevay and Cable Separation Geblie—aravet vithin a given train
Or & separation group are separated on the basis of function and voltage

class In general, separate Faceways are provided for the following services
in each separation group

1 138 KV et o iveube

2 4 16 K ermene Cirtauits

3 600 V power circuits

& Control circuits

b Instrumentation circuits

Vertical tiers of cable trays carry the highest energy-level cables in the top

tier Other tiers carry lower energy-level cables in decreasing order to the

lowest energv-level in the lowest tier Instrumentation cabling occupies the
lowest tier

8 3-24a Amendment 49
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Both ac and dc circuits rated 600 V and below utilize 600 V class cables. The
600 V class ac and dc power cables are routed in common cable trays. Control
cables are routed in cable travs separate from power circuits as much as pos-
sible but they mav be combined in one tray due to phvsical restraints. In-
strumentation cables and other low-level signal cables are routed in geparate
racevays from power and control cables.

redundant
“Redundeanee Class 1E circuits oﬁunutton groups are routed in separate pen-
etrations, cable trays, conduits, and dooouy{f assure complete separation.
Separation of raceway systems is as follows. other totally enciosed r“wﬁgs

8.3.1.4.4.1 Cable Spreading Areas Trav Se on: Cable spreading areas
consist of the control room, the relav room and the cable spreading rooms on

Elevations 21'=0", 60'=0", and 74'-9", encepting-the-sable-chasest

The separation distance in these areas is based on open cable trav of either
the ladder or solid bottom type. The minimum horizontal separation distance
between different separation group travs is 1 ft. The minimur vertical sep~
aration cdistance between different separation group trays is 3 ft.

B.3.1.4,4,2 General Plant Areas Tray Separation: The separation distance
in general plant areas is based on open cable trav of either the ladder or
solid bottom type. The minimum horizontal separation distance betweengsep-
aration groupserewseis 3 ft. The minimum vertical separation distance/ between
different separation group trays is 5 ft. rays o oibferent

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 1s 1 in.

£.3.1.64,4.4 Class 1E Conduit-to-Open Travy Separation:

8.3.1.,4,4,4,1 Cable Spreading Areas - The minimum horizontal separation
between conduit of anv one Class lE separation group and open cable travs of
any other separation group is 1 ft. The minimum vertical separation between
conduit of anv one Class 1E separation group and open cable travs of any other
separation group is 3 ft.

B.3.1.4.4.4.0 General Plant Areas - The minimum horizontal separation
between conduit of any one Class 1IF separation group and open cable trays of
any other separation group is 3 ft. The minimum vertical separation betw
conduit of any one Class 1E separation group and open cable trays of any other
separation group is 5 ft, Sotid

8.3.1,4,4,4,3 Class 1F Conduit to Solid Bottom and/or¥Top Tray Separa-
tion - The minimum scparation distance between Class conduit and solid
bottom and/orgtop of a tray is 1 in, a

solid

B.3.1.6,64,4.64 Non-Class 1E Conduit to Open Tray Separation - All Areas -
The minimur horizontal or vertical separation between totally enclosed raceway
(described in Section 8.3.1,4,4,70 n=Class 1E separation GroupsN or M and
open vertilated cable trlvl’nf any 1E separation group is 1 in,

or Cables in fee air
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8.3.1 446 lofgt.tton Within Enclosures - lloidtgablol/c-to'in..cn en-
closure maintain a 6-inch minimum separation between redundant safety-related

group cables and betveen safety-related and nonsafety-related group cables.

Where a 6-inch physical separation cannot be maintained, one of the following

alternatives is provided:

L

JL4. Each Class 1E separation group is installed in a totally enclosed metallic
racevay. Minimum spacing between enclosed raceways is l-inch or equiva-
lent in thermal insulation material. The racewvay is installed over the 16
entire length of the cables or cable conductors from/to the point vhere a Q430
6-inch minimum separation distance can be established (e.g , from the 19N '
point of entry into the cabinet to the point of termination of the cable
conductor) Q40.4

Mp. A metal barrier i{s erected between the cabling, terminal blocks, or
components of the redundant separation groups. A minimum separation of
l-inch or equivalent in thermal insulating material is maintained between
the bagrier and the cable, terminal blocks, or components. The barrier is
extended a sufficient distance beyond the outer edge of the separation
group cable or cable bundlie such as to allov a minimum of 6 inches of air
space betwveen cables of redundant separation groups.

G,C‘!n case of less than & 6-inch separation between non-Class 1E cables and
Class 1E cables, non-Class 1E cables are placed in totally enclosed
metallic racevay and a minimus separation of 1 inch or equivalent in
thermal insulating material {s nalntntnod between totally enclosed Facevay:

i & 1 rSPO%E CANNES BF Drp. 300 Wik Nt B2 04 we, |4
:nrd- CXIIS l! C.t‘l.l i ™ U™ Mmoo FRCOVAT SN MGG G0 D M LET by

ALLew A nE TEEF 804- 1924 ' 3
8.3.1.4.4.7 xanllx_lnslnnnn_lnsn!ix Tﬁc follovln. TACOVAYS AT® ls‘

considered totally enclosed racevays: ?;:Y'

Rigid steel conduite
Aluminum sheathed cable and copper sheathed cable

5.
Flexible metal conduit Qooo.&oooﬂ L:av'

SGUASRGe Fen-t e ot “ N PeAral LomARCrorS 126!
Vcntltatol stae) ciblo troyl vith solid #teel covers installed at top

and bottom of tray
Solid bottom tray with solid steel covers
8.3.1 448 Separation Criteria for Pipe Fallure Hazard Areas - Separa-
tion of condult and cable trays from pipe fallure hazards in all areas i

accomplished by the use of barriers, restraints, separation distance, or the
appropriate combination thereof Where it is not possible to prevent damage

8.3.26 Anendment 52
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2. Control and Instrumentation Cables.

L1/NRC/cs

Each Class 1E separation group is installed in a totally enclosed
metallic raceways. The raceway is installed over the entire length
of the cables or cable conductors from/to the point where a 6-inch
minimum separation distance can be established (e.g., from the
point of entry into the cabinet to the point of termination of the
cable conductor).

A metal barrier is erected between the cabling, terminal blocks, or
components of the redundant separation groups. The barrier is
extended a sufficient distance beyond the outer edge of the
separation group cable or cable bundle such as to allow & minimum of
6 inches of air space between cables of redundant separation groups.

In case of less than a 6 inch separation between non-Class lE

cables and Class 1E cables, non-Class 1€ cables are placed in totally
enclosed metallic raceway. Minimum separation may also be
estadblished by analysis in accordance with IEEE 384-1974.
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to & Class 1E racevay in the event of a pipe fallure, an analysis i{s performed
to assure that safe shutdown capability is maintained. The gprotective mecha-
nisms provided for pipe failure are further discussed in Sections 3 6.1.3.2

and 3.6.2. 4.
p’tnﬁel or Flood

8.3.1.4.4.9 !'E!!‘i”%‘ teria fo s - uautum of
d cable trays fromémissile hazards .

e/ the, m M}p ce inyolved is pot as ble tg & single divysion, |
he 1 ur ihit |z /ra"
;({'ll .M’r ;teﬁ:"ﬁ:?:}a/t %‘W;&':uﬁi%{eo 5'40
/\m‘n the fallure of the missile/source { lpid ‘requines proyectdv

\© / ecthon, Llass LE condudt ¢nd Argys /ar tad phrough/the ages Axge |
/ z:t vhose Which ‘must tervinate Zt Uolcdl oﬂdd'}:ﬂhl:/ the ates ’”‘

or 5looam9 s actomplished wheve postible by tne ute of Barriers,
or BAtaNOr, SEPArate~ giMtance, o W8 Gpproprate tormbinanen M"
Wihevre it 3 noe pestivie o prevent davmage © 4 Ciass AL vOBLA Yy '+ vre
evert of G missile Watard or §1008G, an Analylis 13 pev fov med $o assure

Gt safe vy raAown copobv'-hj 1% rOitainen
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8.3.1.4.4,10 Underground Class 1E Ductbanks - Where Class 1E cables must
be installed between Seismic Category | structures and wheeef no physical con-
nections exist for continuation of exposed trays or conduits, underground
Class 1E duct systems are provided.

Separate ducts are provided for each redundant Class 1E separation group; how-
scveva| ever, since the ducts are enclosed in reinforced concrete, the duct enclosure
3 separation groups may be common. Instrumentation cable and cables of
different voltage levels are routed within manholes in a manner that maintains
& separation commensurate with that outlined for general plant areas.
and ocatea at electvic
8.3.1.4.4,1] ‘tlcctticol-?onctrotton Area - Contoin-cnt‘}onottnttonl are
physically separate different $beestelevations of the Containment wall. ande
. The vertical and horizontal separation dis-
tances betweer redundant separation groups are not less than the minimum ac-
ceptable separation distances of 3 ft horizontally and 5 ft vertically for
general plant area-.

Flectrice® penetrations and piping penetrations are located in different quad- 1%
rants of the Containment circumference. There are no possible missile sources 0410 .

ineide or ocutside the Containment electriced penetration areas. In addition, 19
all nonconducting, nonmetallic materials are flame retardant, 040
04

Assignment of penetrations is tabulated in Table 8.3-12 andeFigure 6, 314,
[eCane~s of povetrafions or® SHOWA o~
wa

B.3.1.4.6,10 FRacewav Supports = Mtupporu,W
wa:r Class IF circuits are designed to comply with Seismic Category

JT requiremerts. & Conbe-tsasqgsupports for non=Class 1F vhich are lo-
cated in areas which contain safetverelated or Class 1 \equipment o sse-adeet. =
raceways interis

6.3.1.4,4,17 Catle Routing and Cable - Cables going to the control room
ondebelonping to eteeparation groupsga and DY, SndfB and C¥ are generally
routed through separate cable chases and cable spreading rooms within the
Electrical Auxiliary Building. Separation group A and D cables enter the
lower cable spreading room while separation groups B and C cables enter the
upper cable spreading room.

Non=Class JE cables are not routed through Class IF racewvays.

fire rated
Cable travs penetrating hesteontasdvthsoupm valls or vertically through

floors are provided with fire stops.

The fire barriers used te achieve required separation in lieu of spatial
separation are rated for 3 hours unIosnfo‘ho-UGClldo.ono!ratod adequate.

a lessey r.hvﬂ A
Ampacity rating and group derating factors of cables are in accordance with
ranufacturers’ standarde which comply as & minimum, with ICEA P=ibh=i26 for
cables in condult or ducts and with 1CEA P=54<440 for cables in trays, Power

L Amendment 36
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cables rated at 5 kV and 15 kV are installed.with :;5/dta.o:or maintained
spacing. th-the-tsaw. For power conductors rated atd&Re—4e and below, tray i1l
is generally limited to 35 percent of the usable cross section of a S-inch
deep tray. In cases wvhere this condition is exceeded, each individua) case is
revieved for adequacy of the design. For trays containing only control or

instrumentation cables, a 40 percent fill of & 5 inch deep tray limitation is
applied in general.

As & minimum, power cables are sized using 100 percent load fuctor and rated
for 90°C conduc.or temperature. Correction factors for ambient temperature
other than 40°C are incorporated in accordance with ICEA publication P=S4-440.

As stated in Section 3.11, cables are qualified in accordance with RG 1,131,

Conduit f1ll 1s based on 53 percent fill for one conductor, 31 percent fil!
for two conductors and 40 percent f1ll for three conductors or more.
Civtan ty dor el0ctvical

are 8.3.1.4.4,14 Associatec Circuits and Isolation Devices -{’qut’-ont oh==:°‘
s not gqualified gs Class and doem not perform a safety function but which
connected to the*lE systenm through 1solation devices) These-eisovits uhioht,

—_

p

B BLdoib-dalindssomtare classified as "aoooctctod":\.*g identified as Class
IE from the Class IE source up to and including the isolation device. .

circuit from the isolation device to the equipment is fidentified as non-Class
IE,

. ircuits which share an enclosure or
ation |device but which are not connected to
Class IF circuits are identified as(Class 1E. Therefore, associated circults
are not identified as such but efther as Class If or non-Class |F,
Viprmevt tems Nen .glass 16
The follovingvare edessiliod as 1solation devices:
Quazmhoa

1. Class IE Isolation Transformers.

2. Class 1T Fhermei-Magnetie—SrtpeDevices which are tripped on receipt of a

S§1 signal.

3. Class IE Digital Isolators (See Section 8.3.1.5.1).
&, Class IE Analog lsolators (See Section 8.3.1.%.2).

5. Class IE control switches with 6" separation or barriers between
separation groups.

6. Control circuit fuses (Clase 1E) which 1sclate the non=Class 1E circuit
prior to the operation of the Class 1E circuitg protective device,

7. Class IF relays with barriers.
8. Redundant Class IF thermal magnetic trip devices in series.

9. Class IF current transformers.

which are connected in Class 1E cireuits are routed in dedicated non-Class |If
rigid steel condult in accordance with Section B.3.1.4.

Devices which are located in the 16 (s non-seismically designed butlding) but k

B.3-29 Amendment &5
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8.3.1.4,4.15 inistrative Responsibd

Separation Criteria -~ The cable and racevay ¢ identification descri | .
in ioctlonl 8.3.1.0 and 8.3.1.4.2 facilitates and ensures the maint . ‘QFT" -~y
écontrol ‘s.rio and 3

separation in the routing of cables and the connection of

panels. At the time of the cable routing assignment during design, those re-
sponsible for cable and racevay scheduling check to ensure that the separation
group designation in the cable number is compatible with a single-line-diagram
load group designation. Extensive use of computer facilities assists in en~
suring separation. Each cable and racevay 1s identified in the computer pro~
graz, and the identification includes the applicable separation group designa-
tion. Auxiliary programs are made available specifically to ensure that ca-
bles of a particular separation group are routed through the appropriate race-
vays. The routing 1is also confirmed by quality control personnel during in-
stallation to be consistent with the design document. Color identification of
oqut’-cag<’nd cabling assist field perronnel in this effort,

roceway s,
: . The Engineered
Safety Signal ation Systez provides to non=Class 1E and non-Class
1E te Class 1E digital and analog signal isolation while maintaining Class 1E
integrity in accordance with RGC 1,75, This system uses solid state components
to the maximur extent practicable, consistent with interface and reliability
requirements, Interchangeability is provided for all similar modules, com~
ponents, or assemblies, Dissimilar modules, components, and assemblies do not
permit interchangeability., Tc prevent incorrect insertion or interchange,
cable connectors, {f required, are keyed and identifisd. The isolation device
terminal arrangement provides physical separaticn in sccordance with RG 1,75,
wWhen isolation barriers are required, they are in accordance with RG 1,75,

To comply with RC 1.75, additional consideration is emphasized as follows:
@ Mercury wetted relays are not used,

o Printed circuit board lavout provides separate input and output patterns
and components,

coils contact
o Kelay sockets ersure separation of relay pémet and eevmtnedtconnections,

£.3.1.5.1 Digital Isclatior: Digital isclators are optical components,
Separation is maintainel in the interrogation of Class 1E field contacts e.§.,
Class 1E train A designated field contacts are interrogated only by Class 1E
train A power.

3.1.5.2 Analog lsclators: Analog isolators are besiRtransformer~
coupledvandeoptically-coupied types vhose functions and operation are neither
disturbed by nor transmit electromagnetic or noise interference. Analog iso~
lator linearity and stability does not decrease significantly as & function of
time and temperature. The i(solators are accurate within 0.5 percent of the
input span.

9:3:% DC Power Systems
P
£.3.2.1 Description, The }W’rowor Systems of Units | and 2‘;onotot of
four Class 1E 128 yéc battery systems and Balance~of<Plant (BOF) battery sys-

tems mﬁ-o.rm 48 yde, two 125 yde, and one 250 ydc battery in each unit

"PRLE Amendment &)
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as shown in Figure 8§ 3.3 There are separate batteries provided with the
plant computer, and other data acquisition systems These batteries do not
interface with the rest of the plant A7 Pover Systen

STP FSAR

' 3¢

€ 3.211 Class 1E Battery Systems: The Class 1E 125 yde Battery Systeng
of each unit consists of four independent, physically separated buses, each

energized by two battery chargers and one battery Voltage on any seperate a4
bus varies between 105. ydc depending on the operating mode of battery Q4 30.
charging equipment and/System loads The batteries are sized in accordance 107%

with IEEE 485-1978. 138

29
Emergency power required for plant protection and control is supplied by the Q280.
batteries without interruption when the pover from ac sources is interrupted o
Each battery svstem also supplies power to its associated inverter system,
which converts the dc power to ac power bbb Mae e Srnpre phece |

vital instrumentation and protection system 3

Shddide. A% AISCSSED v SECHhA A 8 | | 4

The ampere-hour capacity of each battery is sufficient to provide, for a mini-
pur of 2 hours. the power Fequired by emergency dec controls and the vital ac '&3
instrumentation and protection system Only small dc loads and dc controls 'a 24

are suppliied fron the 125 ydc batteries Q.
0
i)
. i 13
:/‘;Ea;s;z' 17 » d’t:;;igiqg?
régiired | |M

The four 125 yde batteries are each located in Separate rooms in & seismic

Category 1 building which inhibits the propagation of fire and provides pro-
tection against missiles Battery chargers and distribution panels assoriated

with & given batteryv are located outside of the battery room  Each battery

room is ventilated by the Heating, Ventilating, and Aflr Conditioning (MVAC)

System (Section % ¢ 1) "‘“‘"“"“"““W‘“' which are
energized from the ESF buses “‘"3 l..q

The Class LE DC Power Systems are designed to withstand the effects of tor.
nedoes . fires. and the Safe Shutdown Earchquake (SSE) without loss of func.
tion Flooding of the battery rooms is precluded by the elevation and loca.

tion of the battery rooms in the Mechanical -Electrical Auxiliaries Building
(MEAB )

The environmental and seismic qualification programs of the Class IE battery

System are discussed In Sections 3 10 and 3 11. The Class 1L Battery Systen _
|1r|do|t;nod to comply with the requirements of NRC RGs | 6 and | » | 3
'

Each ,] System is provided with an annunciator vindew having inputs from each
of the two chargers and the svitchboard The computer may be used to fdentify |43

which of the three inputs is being alarmed o 3;3(
Each battery charger is provided with the following alarm circults which are

connected in comror to the control room annuncxatarﬁgolputor to indicate bat
tery charger troul le

§ 3.1 ERF Amendment &9
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b bapui wndervoliage tae

|.)f Output under and overvoltage (de)
2. ) degrowmit sTET
“r—Output—brenkerposteton—atesn_uhan openit

Each 125 ydc switchboard has the following alarm circuits which are connected
in common to the cont. ! room cnnunciltorsirl;u!orz
F

1. Input breaker positiin from battery charger (alarm when open)

2. Input breaker position from battery (alarm vhen open)

gco breaker posthons of :owa (sads(alarm Wen opew)
'6--."‘..9-‘h.0...—.‘—0.'0.004.'.f.!".l.“.‘l'..‘.-..i9“

4 5 dc bus ground and over/under voltage (combined)
- imsert "4
The following indicating instrumentation for each svisohbonsde s provided in
the control room: ac ls!ﬂm
(wwrd
1. Ju

8 voltage
2. Battery current
J. Battery charger current hom €aci Charger

Fach battery is protected by an air cireuit breaker with long-time and short-
time protection,

Identification of Class 1 dec svstems and equipment is discussed in Section
.03'1l ll

8.3.2.1.2 Class IF Battertes: Class I1F 125 yde barteries are S9-cell
lead-calctum tvpe, asserbled in shock-absorbing, clear plastic, sealed con-
tainers, Noncombustible spacers are provided between cel!ls and cell clamps to
prevent shiftirg during seismic events. The battery cells are mounted on
seismic Category 1, corrosion resistant, steel racks.

The batteries are suitahle for continuous float duty and are maintained in a
nominally fully charged state by the batterv chargers. The batteries are

43

Q430.
35N

| 2
'2

sized to carry their connected ESF loads for two hours without pover flov from | 36

the chargers in the event of loss of adl ac pover,
The FEF loads energized from nach de bus are shown in Table 8,36,

Upon less of power from the A System to the battery chargers, the batteries

sutomatically assume the load withrut switehing. 1In the event that all off«

#ite ac sources are lost, ac power to the battery chargers is supplied by the
standby Dis,

[ 36

.32 Amendment 44




T HLAE. /Y¥P0
l?Z‘:‘E:Dn

Insert 1

In addition to these annunciator alarms, the ESF Status Monitoring System,
described in Section 7.5.4, is used to indicate bypassed or inoperable status

of the battery or battery chargers. Component-level windows provided for the
dc system indicate the following conditions:

1. Input undervoltage, charger output breaker open position or r input
to switchboard breaker open position for each battery charger. (ERF
computer is used to indicate which condition caused the window to light.)

2. Battery output breaker open position.

As indicated in Section 7.5.4, actuation of any component-level window also
actuates the system-level window for that system and affected systems.

L1/NRC /00
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8.3.2.1.3 Battery Chargers

Each battery is siied to provide a minimum of 1.78 V/cell at the discharge
state after 2 hours
d Aoyr r e
) i t
ate t ed) 1

e
The output voltage of each battery charger is adjustable to 410 percent of the I‘ 26
value required for periodic equalizing charging of the battery (i e , +10 I
percent of l4l yde) |43

AC power to the Class 1E battery chargers associated with a given battery is
supplied from independe it MCCs connected to double-ended sections of switch-
gear.  The switchgear sections are energized from the ESF buses and supplied
with power from the stardby DGs when offsite sources are unavailable
ach i eved
Independence of the four battery systems is seousedtby separation of cables
and equipment and by prohibiting cross-ties between load groups in different |36
trains

Each battery charger is ejuipped with a dc voltmeter and ammeter Protection

against power feedback from the battery to the charger and ac source, upon h3
loss of the ac source, is provided
8.3.2.1.4 Testirg Periodic testing of Class 1E Power System equip-
ment is performed in accordance with RC 1 .32 to verify its ability to perfornm
its safety function
The batteries and chargers are inspected and tested in accordance with the ]36

Technical Specifications

Visual inspection, liquid level K specific gravity, and cell voltage and tem | 36
perature checks are performed routinely on the batteries

Additional testing in sccordance with RGC 1. 129 is performed |36
832195 Service Equipment *d gquipment of the Power Systems s :
located in s ventilated, controlled environmentyoutside of the Reactor Con-

tainment Building

Civtiuts
Class 1E ” Power System me:uum into the
RCB are designed to operate in the post-accident environment for the perioed of
time required (o maintain the plant in & safe shutdown conditions following #
Design Basis Accident (DBA). as discussed in Section 3 11

83216 Non-Class iE Battery Systems The non-Class 1E Battery Systems
in each unit consist of one 4«8 ydc distribution panel bus, two 125 vde distri f,

bution parel buses and one 240 yoc distribution panel bus  These buses are
energized by two battery chargers and a battery

g 3.3 Anendment 49
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There are two battery chargers associated with each of the four 125vdc buses.
These chargers are connected to their train related ac buses. One charger is
required for each of Channels 11 and I11. Two chargers are required for each
of Channels 1 and IV,

The battery charger configurations, as stated above, are sized to restore the
battery voltage within 12 hours after being discharged for the batteries' 2
hour duty cycle. The batteries are floated at 2.20v/cell (130 vdc) and
equalized at 2.27(+1%) V/cell (135vdc).

L1/NRC /00 —
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The plant computer SC-—$ystemeand other data acquisition 9 fystems are sup- 43
plied with separate batteries These battery systems do not interface with

the other JJ Systems.

These non-Class 1E battery systems are entirely independent of the Class 1E
batteries and the Class 1E Af Distribution System. There are no interconnec-

tions between the two classes of systems. The 250 ydc system generally

supplies the large balance-of-plant loads, such as the turbine generator emer-
gency lube oil pump and other similar loads. The 125 ydc systems supply l 36
smaller balance-of-plant loads, such as switchgear control power The 48

system is used exclusively for the plant annunciator and has no interface with

the Class 1E Jif Power System.

Generally, characteristics and specifications of these batteries and battery
chargers are similar to those of the Class 1E Battery Svstems, but it is not
intended that they necessarily meet Class 1E equipment requirements.

8.3.2.2 Analysis The following summary highlights the compliance of the
design of the Class 1E P7 Power Systems with the NRC GDC, and NRC RGs. | 36

Failure modes and effects analysis for the Class 1!” System is presented in
Table 8.3-8.

[ 36
8.3.2.2.1 Compliance with GDC 17, 18 and 21: As described in Section
8.3.2.1, the Class 1E P Power Systems are designed with sufficient flexi- | 36
bility and redundancy to ensure the availability of power to the plant pro-
tection end-eentsede systers under all postulated design basis events. In
8dd{tTon, when alldac sources are lost. the stored energy in the batteries is
sufficient to supply the power needs of critical instrumentation and control
systems for a duration sufficiently long tc restore the ac power sources
Therefore, the design is in compliance with GDC 17. | 3¢

Provision for periodic inservice testing of Class 1E Ji§ Power System equipment
is made in compliance with GDC 18 and 21. This testing verifies the availa- 13
bility and capability of equipment to perform its design functions.

8.3.2.2 2 Compliance with RC 1 6 Figure 8.3-3 and Section 8 3.2.1 de- |23
scribe the separation, redundancy, and independence which exists within the
Class 1E Jif Power System to meet the singlegfailure criterion 113

8.3.2.2.3 Compliance with RC 1. 32' To comply with RG 1.32, o study of dc
loads under normal operating conditions and under accident conditions vas made

to determine the largest demand on each battery. Each battery was sized on .
the basis of meeting dc loads determined by the load study. Each battery
charger is sized as discussed ir Section 8.3.2.1.3. Battery performance and 16

service test will be in compliance with RG 1.32.

6.3.2.2.4 Compliance with RGC 1.75: The design and layout of the Elec- | 3
trical Racevay System and circuits comply with the requirements of RG 1 75, as
discussed in Section 8 3 1 4 )

36

8.3.2.2.5 Compliance with RGs 1 128 and 1 129 The Class 1E @y System is
in compliance with FLg v—trb—ands 12§ Testing is described (n Section L
g 12 1.4 and wiek Ris | 128 it ”-‘.Pﬁ.ﬂ.‘
§2202) 0l TEEE 4841915 endorsed by BG (128, Tve imiercell connection res Sance
Wil nor oo greater san DX ohmly § 4, n accovannce with L

NUREG 0452 (Jukj 27,981 )5ction 4B 2 1.
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8.3.2.2.6 Conformance with
Quality assurance, described in pter 17, applies to all equipment of the
Class 1lE Pover System and {ts installation, in accordance with 1EEE Stan-
dard 336-1971 and NRC RG 1.30. Conformance with RG 1.30 is as stated in Chap-
ter 17 and Table 3324
3.12-1.
8.3.2,2.7 liance with RGs 1,22, 1
.106: The Class ystem is in comp

«62, 1.81, 1.93, and 1.106 similar to Class ll‘ Systems as stated in
Section £.3.1.

8.3.3 Fire Protection for Cable Systems

The measures employed for prevention of and protection against fires in

electrical cables are described in Section 9.5.1 and in the Fire Hazards
Analysis Report.

8.3-25 Amendment 4}
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