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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,
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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-typ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>