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TENNESSEE VALLEY AUTHORITY

CHATTANOOSGA, TENNESSFEFE 37401
400 Chestnut Street Tower II

April 15, 1982

Director of Nuclear Reactor Regulation

Attention: Ms. E. Adensam, Chief
Licensing Branch No. U
Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dear Ms. Adensam:

In the Matter of the Application of ) Docke!. Nos. 50-390
Tennessee Valley Authority 50-391
Enclosed are proposed revisions to ch . 8 of the Watts Bar Nuclear Plant

Final Safety Analysis Report (FSAR). Tnis information Includes revisions

which reflect TVA's compliance at Watts Bar with General Design Criterions
17 and 18. A copy of this information was provided informally to the NRC

during a meeting on February 17, 1982.

This information will be included in the next amendment to the FSAR.

If you have any questions concerning this matter, please get in touch with
D. P. Ormsby at FTS 858-2682.

Very truly yours,
TENNESSEE VALLEY AUTHORITY
( N
A Wes
~ ’ >
nager

L. M. Mills,
Nuclear Regulation and Safety

Sworn toZi?d subsc bed'before me

thisz 2.,_day of /

Notary Public §? -
My Commission Expires "5'8%
Enclosure %DO ,

ce: U.S. Nuclear Regulatory Commission
Region II 9
Attn: Mr. James P. O'Reilly, Regional Aiministrator '
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303 ' /

204200371 820415
DR ADOCHK 05000338

An b qual Opportumty Employe
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8.0 BLECPRIC. POWER

8.1 INTRODUCTION

8.1.1 Utility Orid and Interconnéctions

@

The Tennessee Valley Authority (TVA) is a corporation of the
United States Government serving the State of Tennessee and
parts of six other states in the southeast on the boundaries of
Tennessce. TVA is interconnected with electric power companies
to the north, west, south, and east of its service area. As .
shown in Figure 8.1-1, the TVA grid consists of interconnected
hydro plants, foscsil-fueled plants, combustion turbine plants,
and nuclear plants supplying electric energy over ua transmission
system consinting of various voltares up to 500 kv,

The Watts Bar Nuclcar.Plant is located 48 miles northeast of
Chattanooga, Tennessee, on the west bank of the . c¢nnessce River.
The plant 18 connected into a strony existing transmission grid
applying large load centers. Both nuclear units arc connected
into TVA's 500-kv transmission system. One unit is connected
with three and the other with two 500-kv transmission lines
which are integral narts of the 500-kv transmission grid. Nor-
mal power for the operation of a nuclear unit is supplied f'rom
unit statlon service transformers when the unit is connected to
the transmission tsystem through its main transformer bank.
Preferred power is supplied from the existing Watts Lar lydro
1€1-kV Switchyard over two radial lines located entirely on TVA
troperty. The Watts Bar Hydro 161-kV Switchyard is iite.ccn-
nezted with the TVA power system through 161-kV tra.. - 4
risesion lines, five hydro generators, and four\gteam gencr. >s. §
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8,1.2 Plant Electrical Power System

The plant electric power system consists of the main genera-
tors, the unit station service transformers, the common station
service transformers, the diesel generators, the batteries, and
the electric distribution system as shown on Figures 8,1-2 and
(‘ 8.1-3. Under normul cperating conditions thce main generators

| supply electrical power through isolated-phase buses to the
) main step-up trarsformers and the unit station service trans-
: formers located adjacent to the Turbine Bullding. The primie .
ries of the unit statlion service transformers are connected to
the isclated-phace bus at a point between Lhe pencrator termi-
nals and the low=voltape connection of the maln transformer:,
(; During normal operition, station auxliliary power is taken from
the main generatox through these transformeys, During startup

1‘
F
1

R . R

ard shutdown auxi}iary power is supplied from the l6l-kv system
through the commor) station service transformers, The standby
- (onsite) power is supplied by four diesel prenerators,

8.1"1




16. NEMA TRI,,Tf;nsformers, Regulators, and Reactors
17. NEMA MG1, Motors and Generators
18. NEMA wes, Thermohlastlc-Insulated.Vire and Cable

19. IPCEA S-61-402, Thermoplastic -Insulated Thermoplastic-
Jacketed Cables oo :

20. IPCEA S-56-434, Polethylene-Insulated Thermoplastic-
Jacketed Cables

21. IPCEA S-66-524, Interim Standard No. 2, XLPE Insulation
22. NFPA No. 78-1971, Lightning Protection Code
23, IPCEA S-19-81, NEMA WC3-1969 IPCEA-NEMA Standards Publica-

tion, Rubber-Insulated Wire and Cable. Specific references
herein are from the fifth edition dated July 1969.

24, IPCEs S-28-357, NEMA WC1-1963, Americar Natlonal Standards
Institute Requirements for Asbestos, Asbestos-Varnished
Cloth, and Asbestos-Thermoplastic Insulated Wires and
Cable (C8.36-1962).

8.1.5.3 Compliance to Regulatory Guides and IEFE Stendards

The extent to0 which the recommendations of the applicable NRC
regulatory guides the IEEE standards are followed is shown [
below. The symbol (F) indicates full compliance. Those which
are not fully implemented are discussed in the footnotes as

indicated. re u;ﬂ, -Furﬂ\u qur{ﬁca‘l‘fbt\ (o] g——

Regulatory Guide 1.6 (Safety Guide 6), "Independence Between
Redundant Standby (Onsite) Power Sources and Between Their
Distribution Systems." (F)

Regulatory Guide 1.9 (Safety Guide 9), "Selection of Diesel
Generator Set Capacity for Standby Power Supplies,"” (74--.:1 (..

Regulatory Guide 1.22 (Safety Guide 22), "Perilodic Testins of
Protection System Actuation Functions."  (F)

Regulatory Guide 1.29, "Seismic Design Clacsification.," (F) i

8.1-6 ,ﬂ
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IEEE Trial-Use Std 338-1971, "Criteria for the Periodic Testing -

of Nuc;ogz,vowct Generating Station Protection Systems." (F)

IEEE Std 344-1971, "Guide for Seismic Qualification of Class T
- Electrical Equipment for Nuclear Power Generating Stations.* (F)

IEEE Std 387-1972, nCriteria for Diesel Generator Units Applied

as Standby Power Supplies for chlcaz Power Stations.” [13]

1. The electric penetration assemblies at Watts Bar'uucleat.
- Plant are designed in accordance with IEEE 317-1972.

2. Regulatory Guide 1.75 was issued after the Watts Bar design
was complete. Separations criteria for WBNP are given in
P.tlgtlph 8.3.1.4.2,

3. Watts Bar Nuclear Plant shares the vital 125V d.c. power Ly, REPLACE WM
supply between units. DSERT

4. Watts Bar Nuclear Plant Class IE equipment was qualified in
accoriance with IEEE 323-1971.
. [ ]

S. Watts Bar Nuclear Plant Class 1E equipment was seismically

qualified to IEEE 384-1971. Regulatory Guide 1.100 addresses |33

IEEE 344-197S. .

6. The Watts Bar design complies with all of the positions of
Requlactory Guide 1.108, Rev, 1, except as follows:

Von all
p8 such as differenti ¥
. In addic omn,
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A discussion of the degree of conformance of the Watts Bar design with the -
requirements of RG 1.63 follows: . : :

breakers or a breaker and a fuse) for all penetrations except
instrumentation circuits where fault current is not a problem.

The only 6.9-kV circuit feeding loads inside contairment (thus
requiring electrical penetraticns) are for the reactor coolant pumps
(RCP). The breakers associated with the RCPs are backed up by a
second breaker to provide the redundant overcurrent protection systems
required by RG-1.63. The breakers are provided in the nommal course
of auxiliary power system design and are non-Class 1E. The primary
and backup circuit breakers are each provided with independent dc
control power fram two different batteries so that the failure of
either battery will not viclate the’ single failure criteria.
Provision for testing is described below.

The 4€0-volt lcad center circuits have a low voltage power circuit = :
breaker backed up by a current limiting fuse. The penetration . N
withstands the available fault current vs. time duation for the loﬁ\
center breaker and fuse. The breakers have direct acting trips and

are independent of control power. The fuse is located in the cable
temination compartment of the load center bolted to the breaker cable

The 480-volt motor control center (MCC) circuits have a molded
case circuit breaker backed up by a fuse. The penetraticn
withstands the available fault current vs. time duration for the

31\«{ " BreakerAf

breaker and fuse. Molded case breakers have direct acting trips. V -

reakerAfusa Wéfa furnished in the standard design of the MO ard are '
located in the same campartment with approximately two inches of ai.
space separation. This is cc.'sidered adequate because of the diverse
principle of operation of the fuse and breaker.

Iav-v:b:age cantrol circuits which have sufficient fault currents
avail to dzmage a penetration have -a molded case breaker ¢

backed up by a fuse. The penetration withstands the available .
fault current vs. time duraticn for the breaker and fuse. The molded

case breakers have direct acting trips.

The energy levels in the instrument systens are sufficiently low so
that no damage can occur to the contairment penetration.

¥
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Table 8.1-2 lists the parameters that show the capability of each
typical penetration to withstand without loss of mechanical integrity,
" the maximum fault current vs. time condition that could occur as a -~
result of a single random failure of the primary overlcad protection.
Thus the single failure criterion of IEEE 279 is met. .Figures 8.1-4
through 8.1-10 show typical time-current curves. P

In addition to the single failure criterion of IEEE 279, the following

requirements of IEEE 279 are met as follows: i

1. Testability: The overcurrent protection system provided for
6900-volt penetration circuits include drawn out-type relays
which are field testable using manufacturer provided test sets
or TVA test sets to simulate fault currents following established
procedures. Low voltage power circuit breakers and molded case
circuit breakers are field tested using test sets built by
Multiamp Corporation or equal. Testing is done by!simulating
fault current following established procedures.

The only method reccrmended by fuse manufacturers for periodic
testing of fuses is the measurement of their resistance. '
Resistance measurement is one of the final checks made at the
factory to assure fuses have been manufactured correctly and are
properly labled as to size. The validity of duplicating a factory
test that measures milliohms in the field is questicnable. In
lieu of field testing by resistance, we will establish a fuse
inspection and maintenance program that will ensure: (1)

that the proper size fuse is installed, (2) that the fuse shows
no sign of deterioration, and (3) that the fuse connections are
tight and clean. (See IEEE Std 242 1975 Recormended Practice for
Protection and Coordination of Industrial and Cormercial Power

Systens) .

Penetration protective devices in 480V circuits energized during plant
operation are mounted in either motor control centers or Class 1E low
voltage switchgear. Both Class 1E and non-Class 1E motor control
centers are ITE Imperial Corporation series 5600 supplied under the
same contract. All 480V ncn=Class 1E distribution equipment that
houses penetration protective devices are located in the same seismic
structure as Class 1E distributicn equipment. Equipment bought to
Class 1E standards is qualified to cperate both during and after an
operating basis earthquake (OBE) or a safe shutdown earthquake (SSE).
The non-Class 1E motor control centers supplied under the same
contract as Class lE are manufactured using the same materials and
camponents which results in the same high degree of operaticnal
reliability during an OBE.




e.2 )Uantiolinexccuotumemdinmquuincaummu

C.3 m duration times used in the qualification tests ':xceeded those
:equ:lzed by IEEE 317-1976 and m-l 63.

C.4 ‘mebuic imlumtvoltageusedintmq\muicatimmttor the
medium voltage penetration was a 2XS0 micro-second phase. The test
consisted of a full wave test series of three positive and three
negative waves.

C.5 Aging tests in excess of 5000 hours have been run on all non-metalic
materials to establish arrhenius curves.

C.6 WA
C.7 A

061254.06
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A discussion of the dearee of ‘cm\'érmme ?v""“_"’"
o'P the W Watts Rar Ae:%'\ vll‘“n e feT i femerfs

o(‘ RG .81 Rllaws: o .
" aguntr

Position C.1 w—
<Sandidtontien:

The design of the WBNP 125-volt vital dc systea and the construstion —
permit application was made before June 1, 1973. The design, as a
ainisum, meets the requirements of position 3 of the subject
regulatory guide and branch technical position E1CSB 7 as follows:
The system is capable of supplying ainimum ESP loads and the loads
required for attaining a safe and orderly shutdown of the unit
assuning a single failure and loss of offsite power. The ESF ouatput
relays and their trained loads that require power to operate, a—e
assigned as follows:

1. Unit 1 "A" train - 12% dc Vital Battery I, 120/ ac Vital UPS 1.l

2. Unit 1 "B" train - 129 do Vital Battery II, 120V ac Vital UPS 1-II
3. Unit 2 "A" train - 129 dc Vital Battery III, 120V ac Vital UPS 2-III
8. Unit 2 "B" train - 12% do Vital Battery IV, 120V ac Vital TIPS 2-IV —_—

Thus the ESF loads are not shared. -_—

The 120-volt ac vital instrument power i3 supplied by four UPS units

per unit. They furnish power for the four-channel reactor protection —_—
systea (RPS) input relays. The relays fail safe, actuate resctor

protection system (RPS) signal, on a loss of power, thus a single -
fallure and/or a lo8s of offsite power does not preveant the safe and —_—
orderly shutdown of either unit.

Plant common loads such as emergency gas treataent are supplied from
unit 1, channels I and II.

In no case does the sharing inhidit the safe shutdown of one unit
while the other unit is experiencing an acoident. All shared systeas
;n aigsed to carry all oredible combdinations of normal and acoident
oads.

a8, Watts Bar is a two-unit plant. ' .

D, With a single failure (Loss of a dattery or loss of a diesel ——
generator) in the plant sufficient ESP loads are atill
automatically availadle to the accident unit and to safely shut
down the remaining unit. e

v - CWE AN WYY PP TN W GRS PR G SO N TN T ey



T e per o —

4.

|

The sost severe DBE is an accident in one unit and s trip of the

other unit. Sufficient diesel generator (DG) power is availadle
to attain a safe and orderly shutdown of doth units with the loss
of one DG unit.

The DG units and the standdby distribution systea are arranged in
two redundant trains per unit. Due to the shared ESF systea
(exsmple: BERCW) only one DG unit per plant can be taken out for
saintenance or tested at the same time. With only one DG unit
unavailadle, this position is met assuming loss of offsite power.

No interface of the unit operators is required to meet position
2.b. and 2.6.

Control and status indication for the DG units is provided on a
central control board (Panel 0-M-26) available to dboth unit
operators. DC system status (volts, current, etc.) is provided on

a unit basis. e‘cqﬂ' as A'lscussd |;| “b“g7

The recommendation of RG-1.6, 1.9 and 1.47 are met.

Sre 77—
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We understand this requirement to mean that the emergency loads be
sequenced on to the diesel generator unit (DGU) with each lcad cpereting at
its full lcad rating (that is a pump would be operating at full flow).

This will be done as part of the preoperational testing program. For
subsequenft periodic testing done after preops, the lcads will be sequenced
on 2s designed except the purps will be operated with their miniflow
connection open and not at full flow.

The most severe disturbance of voltage and frecuency for a ciesel generator
unit (DGU) occurs when starting a motor. Whether a notor ic operating at
full flow or miniflow, this disturbance ic the same. Therefore, the
capacity of 2 DU to maintain frecuency and voltage can be proved with the
pumps operating 2t miniflow. The voltage and frecuency will be monitored
by control bcaré meters quring pericdic testing to assure that the
frequency and voltage are maintainec withir design limits.



Msﬁ“ BdA=\ - ° . ':;”.
1. Since RG |9 has bee(g ru\sd T\\e":‘\sdtn m&cm“lm '

A.;Fims 1-|nc. clo.sruo cmﬁ\rmn& wn 19 2.
R c.0 vlul mecks 'I'L m‘\‘cn“' of TIEEE 287-9YT
o C 1 Rl copliance ———_____ i

'c.-'z Pull compliance
C. 3 Full compliance
C.-4 Pull compliance “.\ )

C. 5 Envirommental qualification of the WBNP cies.c.l oenerator urits will -

: be dectailed in ;:\i'i\; P .
e R envirorment. ualitication nfe( e
ghfd'amd w TVA ﬂ les p:j“ pL fe}mfcm‘\'s. |

c.‘7 (@) Pull <ompliance
() Full corpliance

C.8 Does not comply - Althouch a first-cut serveillance system is not
installed at Watts Bar, all diesel generator protective trips such as:
differential overcurrentr have been provided with targets to indicate
which protective device operated. In eddition, the status of
protective Cevices installed to shut down the diesel generator unit
for generator or engine trouble are alarmad in the main control rocm.
Where more than one prot.--ive device tarcet is operated, an analysis
of the problem will be done to determine which device operated first.

C.9 It is TVA's position th:it: the intent of this “csitxo-a has been fully
met., Please refer tO iemtameripmidmanptinees V)0 S £2 sponse to NRC
question 112.22 relating to seisnic quunlillcsaticns of Watts dar
safety- relatcd ecguip'.\ent. 1n additicn, plexsz relor tc FEAR Table
3.10.1, sheet 2, for a surrary of the ceisnic qualification of
electrical cquipmont, including the diescl generatcrs. Further Table
3.10.3 "Watte Rar Seismic Qualifications," shests 1l threuch 20 for
tests, results, and refercnces of the seismic qualification of various
components of the diesel generstor unit.

C.10 Full compliance

C.11 Full compliance

C.12 N/A

C.13 WA

C.14 Do>es not fully ccmply. The lcad quelification test was not ésne as
part of the type quelificatica test. This tect has been run as pare
of the preoperutional test program, but the requirerents of IZEE 387-

1977 were followed. It iz TVA's position that runing the short-time
load test at the end s a nore severe test and this seyuence is

justifiable. However, in nrdar t¢ meet thic position, subsequent
é:dtc testing of these DGUs will be dom per this reguhtory n.{\
¢ 1
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TABLE 8.1-2
ELECTRICAL PENETRATION ASSEMBLY SHCRT-CIRCUIT CAPABILITY

Rated Rated Tested Calculated Erimary Device _mmq__
Pated  Serv  Wire Short Ckt It Short Ckt Short Ckt - Opening Time Opening Time

Yolts Volts Size _Symiwp (x105)  SwmAp  _ SwmAp Sec _Sec
8,000 6,900 750 36,000 2,910 50,000% 27,000 0.0165 2.7 1,968
1e)] 0.0165 12.03
600 480 350 30,000 634 35,0004+ 10,869 0.024 0.05 5.9
MO
600 480 250 28,000 324 33,900 5,076 0.014 0.06 1.58
s .
600 480 270 22,000 91.7 28,3004+ 1,917 0.043 ‘ 0.05 0.15
600 480 4 MG 12,500 9.01 15,000%* 992 0.019 0.018 0.17
609 120 8 NG 6,000 1.41 5,960%* 646 .054 0.150 0.06:
480 576 0.013 0.07 0.02;
6C0  125VDC 10 MG 3,600 0.558 3,9004+ 3 R 1 0.00(
600 2SVIC )2 MG 2,300 0.221 2,410%* 32.5 0.2 0.2 ~ 0.00( -

‘Test current
**These test currents are fram the vendor's test report, which been reviewed by TVA and returned to the vendor

with the status "Approved With Corrections as Noted.” These corrections are minor in nature and do not affect
the valididty of this tahle.

0G1275.03




Replace revised Figure 8.1-2 shown in Amendment 44 with the same
figure of the previous amendment since the revised figure shows the
new fifth diesel generator which has not been formally presented to
the NRC. This revised figure will be submitted with the appropriate
SAR text at a later date.
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8.2 OFFSITE (PREFERRED) PONER SYSTEM

8.2.1 Description
8.2.1.1 Preferred Power Supply

The features of the offsite power systemare shown in Figure
8.2-1, Development Single Line D agram

Preferred power is supplied fromthe existing Watts Bar Hydro
161-kV Switchyard over two 161-kV overhead |ines approxi mately
1.5 mles IonP, | ocated entirely on TVA property. These two
transmssion [ines will be supported on separate towers, and
the separation of the two lines will be sufficient to ensure
that the failure of any tower in one line will not e danger the
ot her |ine. < - L

The Watts Bar Hydro I-kV Swi tchyard bus rrangenent is de
signed so that the Lss of any one of the/four main bus sec
tions will not caus |loss of power to of the two pre
*rred power soure lines to the nuclear plant. The Watts Bar
Hydro Plant.Switc ard.is interconnected with the TVA power
systemt hrough g 161-kV transmi ssion lines and the five
Watts Bar hydro generators, as shown on thelskE transm 3
sion arrangement, Figure 8.2-2. This switchyard al so connects
the four steamdriven generators in the Watts Bar. Steam Pl ant
whi ch are not generated continuously.

The Watts Bar-Sequoyah and the Watts Bar-Athens 161-kV |ines
both termnate on the hydro plant switchyard bus 1, section L
These two lines are on separate rights of way and do not cross
each other. The Athens line is aEproxi mately 21.78 miles |ong
and termnates in the Athens 161-kV Substation along with
161-kV lines from Fort Loudoun Hydro Plant and Sequoyah Nucl ear
Plant via Charleston 161-kV Substation. The Sequoyah line is
approxin. "ely 37.37 miles long and terninates in the 161-kV
swi tchyard at Sequoyah Nuclear Plant. The Sequoyah 161-kV
Switchyard is connected to the 500-kV system through an inter
tie -transformer bank, to one of the generatinr units at Seauovah
Iluclear Plant, to Chickamauga Hydro PlantAto other substations
which are integral parts of the transmi ssion systemwth either
direct or indirect connections to other TVA steam electric or
hydro generating plants.

The Watts Bar-nreat Falls 161-kV Transmi ssion Line is approxi
mately 5-12 Mles long. This line is termnated on bus 2
/section 2 in the Watts Bar Hydro Plant Switchyard. At G eat
SFills Hydro Plant this line is termnated in the 161-kV switch
Syard along with a second circuit from Watts Bar Hydro which is
routed by way of Spring Gty 161-kV Substation and a I16l-kVV

sra 4—/aJJ 44.-- O&AlJrc
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be expected to occur 4n this area,
The phase conductor and shielu wire desiin tensions are select-

" transmission line that interconnects with the power system.net-
work through the Murfreesboro 161-kV Substation, McMinnville
161-kV Substation, and the Center Hill Hydro Plant. The Great

Falls and the Winchester 161-kV Transmission Lines cross near
the Watts Bar Hydro Dwitchyard.

C

The Watts Bar-Spring City 161-kV Transmizs
mately 7.38 miles lom;. Tt is terminated on bus 1, section %
in the Watts Bar Hydro flant Gwiltchyard., At Spring City thiz
line is terminated on the 161-kV

bus along with a 161-kV 1line
that extends to ureat Falls Hydro Plart. The Spring City ard

Winchester lines that extend from Watts Bar Hydro Plant crosc
neur the switchyard. :

lon Line is approxi-

(

-

The Watis Bar-Rockwood and the Watts Bar-Winchester 161-}k7
Transmission Lines are terminated on bus 2, scction 4 in the
Watts Bar Hydro Plant Switchyard. The Rockwocd line is approxi-
mately 23.67 miles long and is terminated on the Xockwood 161-:V
bus along 61-kV lines froy : i ai—R Cross-
e Cronsville 161<kV Substation ard
Kingstor Steam Plant are further connected to the TVA 161-kY
transnission system nctwork. The Watts Bar- Rockwood line Iz
on a scparate right of way and does not cross other lines tlLut
terminate at Vatts Bar Hydro Swiltchyard, The Winchester 16i-kV
Transmission Line is approximately 76.2 miles long 2and termi- .
nates at Winchester 161-kV Substation by way of the Dayton and
Coalmont 161-kV Substation Taps. The Winchester, Spring City, (l ;
and Great Falls 161-kV Transmission Lines have crossings near 3
the Watts Bar lydro Plant Switchyard. :

T e Y T A R ot 0

o R AL

Two 161-kV transmission lines extend apprnoximately 1.5 milez - -
from Watis Rar Hydro Plant Switchyard to the Watts Bar Huelenr
PlanlL site to furnigh preferrcd power to the nuclear plant.

One of these lines is terminated on busn 1, s:ction 1 and bus 2,
Section 2. This line does nol. cross oLher 161-kV lines. The
othu:r preferred power 161-kV transmission line 13 terminated on
bus 2, section 4 and bus 1, seetion 3 in the hydro plant switeche-
yard, This line crostes over the Spring CiIvy and the Grep,

Falls 161-kV Transmisslon Lineg near the hydro plant switchyard
(Figure 8.2-2), '

AT IR  CAGIRIECETS TSI WAL TI T PRt URe e

The transmission line structures for all 161-kV lines described
ar«< deslcned to exceed load requirements specified in the ,
National Bureau of Standards Handbook No. 81 (National Electric
Safety Code Part 2), Deslgning to these requirements ensures

the adequacy of lines for wind and heavy-iclinm conditions in
excess of those that would

ed to avoid vibration and galloping conductor problems,

expurience with area trunsmisslon lines verifies that TVA
8ign practices have been successfu
lems, HNo palloping conductor cond
the eastern portion of the

Loryr
dee

1 in avoiding vitration prohe
itions have heen observed In
TVA trancmizaion system,

-
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Transmission lines in the‘161-kv voltage class have two over-

head ground wires provided for lightning protection. This

~shielding has been effective for an area isokeraunic level of

55 and is reflected in the averaje operal.ing record of only
3.86 flashover interruptions annually per 100 mile: of line.

. ——— SRR SIS e T e ®
CTE;—;;:_;?»circuit breakers with

high speed reclasing relays
results in the majority of thece interruptions bednm momentary.

:8.2.1.2' Transmission LinesI Switchxard, and Transformer:

ines conrceting the plant
A indicta“cd functionall
ransmiss¥on lin: arrangement
offsite tNgnsmission line r
on Fipure 8,

N isting VWaty
4) over t\o radia

ge two 161-kV and the five 500-}
the TVA transmission netw k ar
Ngure 8.2-1. The onsite

icinity of the sw
Preferred\ power will be

Figure 8.2-

ure,

Location of t} gnon. Station Sefvice Trans{gfrmer:

Figure 8.2- ¥YhysXgal separation is 61 feg
centerline/ind 35 fee\ between ciosest parfs.

Provided for egeh, with a water
can be Mutomatically act
trical protection g
priglry ard two secondary v
150-kV, rated 57/16/95, OA/F

stats or the tran¥
transforniel’ har o

cLergy mecrnund

The seceondary veltrpe is
DAE/FEL/FOA.

©.2.1.2 Arrangement of the Start Boards
Boards, and Reactor Coolant Pumn

-9 kV and each is rated 36/48
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tion service buses are: outdour, norsegreszt:d, partfally venti-
iztec, metaleclad structures and are slown ore Pirure b,0-T,, At
tne €,9-kV start Loard thece buses entar the - atdocr metnl-clad
switcngear and connecs to currly brezkerr, The cesier of the
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Lr:k U8.2.1.2pa andofri  renr
SThe two 161-kV and the five 500-kV lines connecti ng the plant with the TA
Stranuission network are indicated functionally on Figure' 8.2-1. |he

S onsite transmission line arrangment is shown On Figure 8.2-3 and the
offsite transmission |ine routi Ng in the vicinity of the switchyard is
shown on Figure 8.22. Preferred power is supplied from the existing
Watts Bar hydro 161-kv switchyard. (Figure 8.2-4) over two radial 161-kV |
overhead lines aYproximately 1.5 miles long. These lines are rcuteo to
MiniMdize the likelihood of their sintaneous failure.

The location of Ccnon Station Service Transformers Aand Bis shown on
Figure 8.2-5. Physical separation is 61 feet, centerline to centerl-ne and
35 feet between closest parts. -Each transformer has a single primary and
two secondary windings. The primary voltage is 161-WV, rated 57/76/95,
QNV/FIOA. The secondary vcltage is 6.9 kV and each Is rated 36/48/60,
OVIFWA/F A, Thi location of CManon Station Service Transformers Cand D i s
al so shoWn on Figure 8.2-5. Physi cal separation i s70 feet, centerline to
centerline and 49 feet between clsest parts. Each trznsfomer hiarta
single primary and two seccndary windinrs.  The prin‘ary voltace is 161:-k%,
rated 7/36/45, OAIFA/FCA. The seccnd&ry voltage is 6.9 kV and each i s
rated 15/20/25, QVFAIFCA. Fire protection has tee. p:oi6e for ecl-.,

with a water sprir.nker syster. wi. can be aeutoatcally ictiviCte hy
tQennostats or the trensfcrmer electrical Frotectfc:n §ic

(\t
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tOn: the low-voltage side of each.cammo stiation service transfoner (CSST)

Aand B, 6.9-KV station service buses suppi:f the 6.9-kW caonr6n uni>» and

R3P boards via the 6.9-ky start boards. CST's Cand Dare'.comnectedi  t0

their respective 6.9-kV switchgear via bus identical to CSST's A and B bus.

CSST's Cand D switchgear is then connected to-the 6.9-kV shutdown boards

via cables. Ihe cables are routed through conduit banks and cable trays to
N N

the 6.9-kV shutdown boar ds. 'y



The circuit breakers are utilized at 6. S-RV. Therefbre;‘thére
is sufficient margin betwéen the application and the rating or

these circuit breakers.

From the 6 9-kV start board the two 6. 9-kV start buses A ané B
and the two 6.9-kV RCP start buses A and B run on separate sup-
port structures as outdoor, nonsegregated partially ventilated
metal-clad assemblies.

The bus ‘bars are fully insulated with flame-retardant material,
bus supports are flame-retardant, and the metal enclosures are
such that arcing faults in one huc will not endanger the other.
The 6.9-kV start buses enter the Turbine Building spaced 8°' 6"
centerline-to-centerline and continue on this spacing acros

the building. The 6.9-kV RCP start buses enter the RCP outdoor
metal-clad switchgear and connect to supply breakers.

The 6.9-kV unit and common boardu are indoor, metal-clad switch-
gear with electrically operated, vertical 1ift drawout breakers ,
with stored energy mechanisms. . T

‘The four unit station service transformers are located in the

transformer yard, south of the Turbine Building and directly

-under the delta section of the isolated-phase main generator

wat 8,2/1

bus. Location of the Unit Station Service Transformers 1s
shown on Figures 8.2-5 and 8.2-6. From each of the unit sta-
tion service transformer low-voltage sides two 6.9-kV buses
originate, one running in the switchyard parallel to the scuth
wall of the Turbine Building and connecting to the RCP switch-
gear, and the other entering the south Turbine Euilding well
for routing to the unit and common tozrds. The unitv station -
eervice buses are outdoor, nonsegregated partially ventilated

etal-clad construction until they enter thc Turbine Buildirg,
where the construction changes to indoor type. After entering
the Turbine Building, the unit station service buses are rcuted
to the appropriate supply breakers in the €.9-kV unit ..nd
6.9-£V common boards, enterinr through the teps of the €.9-kV
urit btoards and the bottoms of the 6.9-kV common boards.

All of the indoor station scrvice huses are nonventilated, norn-
gegregated, metalecled dripprocf conctruction., In additiorn,
the outcocr portions are weatherprool andé equipped with 120V
lephase hezters to maintain the temperature inside the housirnrg
at least £°C avove outcside temperature. All buses are provided
with pas-resistant seals et entry tc a2 riece of switchgear. At
the penetration of an outside buildirg well, the buses &are Lro=-
vided with a fire-roeistant and mclisture- raaictant barrier.

€.2.1.4 Arrangement of Electrici: Lontinl Lres h‘uc\ d+

Figure. 8 ¢=7 shows the electriu:) centrel area wrnre the relay,

) \
8.ded . - | '\)}
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-8.2.1.5 Switchyard Control and Relaying

WENP-29

control, and 250V d.c. control power distribution panels are
located. S - ~ .

Control power for power circuit breakers and associated protec-
tive relays is distributed from the 250V d.c. supply via cir- -
cuit breakers on the control room d.c. distribution board.

"|29,

Physical isolation of control power supplies for control of(the"

two preferred power circuits is achieved by metal barriers.be-
tween adjacent panels,

Two separate 250V d.c. buses are provided in these panels.

Each bus can be fed from one of the two 250V battery boards
through manual, mechanically interlocked, nonautomatic éircuit
interrupters. The power circuit breaker and associated relay
control circuits are allocated to these two d.c. buses on the
basis of switchyard connections. This allocation of control
circuits ensures that the control and relay circuits of the two

"common station service transformers are fed from two indepen-

dent d.c. distribution buses. Each such circuit is protected
by a 30-ampere circuit breaker and supervised by an amber indi-
cating light located on the recording and instrument board.
These indicating lights are grouped on the panel on the basis
of the d.c. buses they are connected to, and their wiring is
physically separated on the panel on the same basis.

Each common station service transformer is protected by a per-
centage differential relay with harmonic restraint, a sudden
pressure relay, and a neutral overcurrent relay in the 6.9-kV
winding neutral.

The operation of the transformer protection velays will trip -
and lock out the power circuit breakers connecting it to the
switchyard, trip and lock out associated 6.9-kV circuit
breakers, and start a high-pressure sprinkler system to prevent
or extinquish any possible fire. ' <

The design of the of{site power system with its provision of
two 1immediate access circuits from the transmission network,
complies witlh the NKRC regulatory position expressed in the
regulatory Gude ho. 1.32 for the preferred design of such a
syctem, :

The transnisrion line relay protection circuits continuously
moritor the coniitions of the ofisite piwar ryntem and are
<ésigned 20 g€twvCt inic 1golate the faults wish maximum speec
ang minimum disturbance to the system, .

»
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SThe. principal feature-of these scheméare described, below.’

Theinesdare prot;ected by. three-zone (revireid third
distance, pha,se'rilaarl?/ saugmented. with directional' *
;ocarrier .blokihg and have directionallL overcurrent
carrie grudadber round relays. The relay potential
outs"are faed from a of potential transformers connected
each main bus section.

The 161kV  transmission line protective relays system is de
sighned to maximize the reliability of the incoming power to the
plant. The protective rel aying provides for fast detection of
faults and should the transmission line protective relays fail
to clear the fault, adequate backug protection is available in
the formof bus breakup relays. The bus breakup relays consist
of impedance and ground relays&Z.P_ r 9 v 1 f the
fault is notocleared within the time setting of theiti all
breakers connected to the bus section of the faulted line I
be tripped and locked out.

The Watts Bar Hydrol61-kVy switchyard is protected by a bus
differential relay scheme. The bus differential relays con-
tinuously monitor the current inflow and cutflow from the bus
section ‘under their supervision. Whenever the current inflow
does not equal the current outflow, the relays operate instan-
taneously to trip and lock out all breakers in their protected
bus Section. The bus breakup relays back up the differential
rela)és should they fail to operate. In addition to the line
and bus protection schenes, the 161-kV switchyard power circuit
breakers are protected by breaker failure relays with current
supervision from separaté current transformers ?7n the breaker.
The breaker failure relays operate through a ti:li"ig relay and
should a breaker fail to trip within the time setting of its

IjV

‘4

timing relay, the associated breaker failure trip-relay wll

trip and lock out both breakers in that particular switchyard
bay and also trip and lock out all breakers connected. to the
bus associated with the failed breaker.

The supply to the common staticn service transformners AAand 3l nAC
possesses a high degree cf reliability even under electrical

fault conditions. The following discussion describes the

sequence of events following postulated faults:

1. Transmission line fault.

-If the instantane(.7 4.enent cf the line prctective relays

is actuated the line breaker is tied_ and a hijzr. speed
reclosure cc:-rs. If wfter the ny.rh Efeed reolc-r-.;.r

fault. has ::,t cleared, the brea;:rr ..ill trip agal ir. a
Stairi™' i 3ic-i - (8. hFnisir Chse ri-') cllOc  Clijr ;™| sUrt
5C.rs. ;n thie. 'najcritycr the eses :ese rel:c-re3s

rezscre the line back to service.

3

Hc*, atri? afer

iiYlii--—

Yl

roak dn
(it a
J/\ M* *
I, Al
i
.a
*K":
@‘(l N

AT Tk

* =



P R vﬂwx'm‘“ﬂwrﬁr* Bl T - T SIS i ek el S s 3 R SR R 0 A
N Y ot o St b g I - b o . cx

.LNSELT 5.6-5

‘. <F8f._h13\n..mn3m'}u3t %u"\% ‘I’Le Sﬂ\“‘c‘\simc\ 1S

m&.‘*an fanc.ous\j_., AN\AQX \7\’ mrtm“’ brca\(ef oPua'\'\M ——— -

-

.;—g\m‘\ d@&'\l ?Mlu Q.\(cuu‘\'s ‘\’b \la’ﬂ'S 3« lsuz\eaf SO
?\an+ .afe sewA 'From sgraraAe buso_s o‘F ‘A\e. o

wikehyard . | =
, 5\4\.C \lAf e - T
e
e e e e e e e e - e
- e, - _—
————— ﬁ&-—.—.-..-- ——— e cem— - — . —— -
_— e - e
-

‘ . L
. . P
- ~
. ole 7
. .o !
. ! ¥
VoL e T
- — b e e
! A
0



|||||

B R
7 I|||:l'|||lll 7|A|/|I<A|,:MHI]{ ------ Hll"f—\.
i ll'h'l r, /\I )‘)L’a B '} 2 N
vkt SE 7
> el’ﬂv ¢
AT I*I’f IJy Hf)

ST A ;?.I/.'\/\Al.".\. e

A «. .

-*;HI,E':I:J.;'-:AW" */H\“h

R RN TR e e
o o A VD

ri, .ulreenents
l. ld;\er r(:)f jtgrht 24q.

Trqae?e 4eYaBB§e

this will 0
Te reis no her%d @i
"thecORM o sta'ti

2. Tran snessam

breaker to c|ear

The corespondin
_Ure relay s aut

_ Ih,e IalUI |fcdﬁ'9t
trlﬁped and | ocked

ers decri bd
Continue to

Ar a

Main bue' fault.

Thi sCH8ra0de Fapilt is Jet ect edby
ncnitiated,
(W‘?r cConnet eg i ItE

TR, o
rea
of this actl on

Tr ansf or mer

h
BréaRef8ulfs, ce

forner. I n addlt

for mer fj
*iM~~e~

of one HWecircuit
T aKg)

1failure ;g

receive prowe fr

he al | ocati on o
ays and circuit

N the precedinj: $: o

6 ctlon servict trit|

2. 2.
roort 6.9‘kV Bd

r :'reed

or transfornmer

I'ts cause

| 1€ protection

Common transforrrer ot
breaker to oper at erDrope 4.t and
0

CaPISﬁ B\WEd 08§ grion

brea er
thEl

the 250V d.c. Cont r ol
breaker,

BFS oftb Panbk BF ﬁaé“f

s7

ut the br ej
a di
on seri ce

fult ang
t ul't.
mnb"
laly jti
dcl d
brSaka S Wi
out . Wth

Previously
recei

t Up

simlar

feed

rIrﬁ’gllow VO

i on th
Shsiikle

rahnsor. |

ntits m

= (the, dec-

In coord|rl
tead a.ii

d i)

‘orners A arjd g.

trar |

bCLri “stitcon

.8.2-7

br eaup

conne|t d

: g ~C, Pow’ o]

t.

onthe bg

ae t Wo

tanesroroert

Q o

ft

relay and b
ated  sroin a

hin thet i e et
tg thaq bw

bot'h t
ve Power W t hout i

? I [

~tl, te rri-
bu

L1 %) pog

‘Bocks 0
ose cescri

et unb
er faults,

rag agé he It ran;ror |y

rrela Initiates
v andogPartis t Hef hle

er _f

e e

g ect OHe bﬁse

conncected
I
M d i e

Pwor

op&f aPf-

Clrc'a~it. f
wit8 f

ated 1rﬂt
ter%s i, 6t

d Relballnf.

2. -

Jeriinp ] ¢. -



- we -

WBNP

breakers each. Two of the circuit breakers, 1512 and 1614, are
the normal and alternate feeders for start bus A while the two
breakers 1612 and 1514 are the normal and alternate feeders for
start bus B. Two other breakers, 2512 and 2614, are the normal
and alternate feeders for RCP start bus A, while breakers 2€12
and 2514 are the normal and alternate feeders for RCP star: bus
B. The two circuit breakers feeding each start bus from a dif- -
ferent CSST are interlocked and the control circuits arranged .
in such a manner that manually-initiated high speed (5 cycles
or less) transfers can be made from either breaker to the other
breaker. Automatic transfers can only be made from the normal
breaker to the alternate breaker and ave delayed until the bus
residual voltage reduces to 30 percent of normal. All auto- -
matic transfers are initiated by undervoltage on the bus. The {:ﬁ
250V d.c. normal control power for the pair of breakers feeding
start bus A is supplied from a separate hattery and d.c. dis-
tribution board from that of the normal control power for the
~two breakers feeding start bus B. Alternate control power
feeders are similarly segregated.

s
\t‘;’:i

Manual control of the circuit breakers is provided on the elec~
trical control board in the Main Control Room where the opera-
tor has instrumentation showing the voltage on each of the twn
buses and current flowing in ecach of the four feeder breakers.
The following annunciation is provided:

1. Start Bus Fan Failure ' ' o €§D
2., Start Bus Transfer
3. Start Bus Fallure or Undervoltage

Annunciation No. 3 is composed of bus differcntial relay opera-
tion, bus a.c. voltage failure, and control tus d.c. voltage
failure. Start Bus A is the normal feeder to 6.9-kV common
board A and the alternate feeder to 6.9-kV unit boards 1A, 1C,
2%, and 2C. Start bus B i{s the normal feeder to 6.9-kV common
board B and the alternate feeder to 6.9-kV unit boards 1B, 1D,
2B, and 2D.

[ TaseeT 8.2-4

8.2.1.7 6.9-kV Unit and RCP Board Control and Relaying ::)

The alternate feeder to each 6.9-kV unit and RCP board is fron

one of the start buses with the normal feeder being from a. unit
station service transformer.

Each 6.9-kV unit and RCP board can be selected for automatic or §Z>
manual transfer hetween the normal and alternate sSupply breakers,
Manual transfers are high speed (5 cycles or less) and can he
made  from the normal to the alternate supply or from the altere
nate to .he normal supply. Automatic transfers can only be

8.,2-3

N
vt 8.2/ . S e e \’._




-G Yo

T.»Issr.r 8: 2-4

'm ucmdaries of om station service trensfommers C and D (css'r) feed

into two start bqg:ds containing two circuit breakers each. One of these
circuit breakers, 1712 provides power directly to 6.9-kV shutdown boards
1x-A and 2h-A while circuit breaker 1812 provides another source of power
to the same 6.9-kV shutdown boards. One other breaker, 2714, provides
power directly to 6.9-kV shutdown boards 15-B and 2B~B while circuit
breaker 2814 p:mdu another scurce of power to the same 6.9-kV shutdcwn
boards. All four of the above circuit breakers are nommally closed with no
provisicn for automatic or menual transfers between circuit ‘brea}:ehts. Taa
125~V dc ncomal control power for circuit breakers 1712 and 2714 is
cupplied 2zam a separate battery and dc distribution boazd frem that of
the normal control power for circuit breaker 1812 and 2814; The alterncte

control power feeders for these circuit breakers are sini)arly segregated.

Manual control of the circuit breakers is provided on tne electrical
control board in the main ‘control room where the operator has
instrumentation showing the voltage on each of the two buses and the

current flewing in each of the four feeder breakers.

The following annunciation is proviced:
. loss of Centrol Power
2. Bus Failure cr Undervcltage.

/\'r
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made from the nomimal to the alternate supply. Automatic trans

fers initiated by |oss of 'voltage on the unit board are delayed
(unitilt he bus residual voltage decreases to 30 percent of nor-’

mal. Those transfers initiated by reactor trip or tu

rbi ng:triip

signals on the unit or RCP boards are high speed transfers. ,
Control power isfromthe 250V d.c. distribution system;,-.

The unit and RCP boards are Iprot ected by overcurrent,
overcurrent, and differentia

ual control of the two feeder breakers of each board
vided in the Main Control Room The operator has ins
tion that gives the voltage of each board and the cur

ground

current prote-tive relays. Mn

is prb
trunent a
rent flow

ing in either of the two feeder breakers. The follow ng annun

ciation is provided:

1. - Unit and RCr Board Transfer

2. Unit and RCP Board Failure or.Undervoltage
Annunciation No. 2 is conposed of board differential
}L;)lnhrg.oard a.c. voltage failure, and control bus d.c.

Thcflnal link othefrensite e)

rel ay opera 0

vol t age r 3

power system (the b.s

S.uto!n boards) is feedei from the ulS" boards. Unit irds

1B, IC and 2C ar normal suppld 6.9-k t ow 00

boards IA-A B IA, and 2B-B,, respectiv eunlt4C

boards 1, DAISD and 2D are the alternate s S respec

tively. Ta, thtdé. d kadeuprotected @y &veri rrent .ground »U

overcus relays. f thesr- feedé reakers are-nS ally w

clo, - with all transfers i~weer; t ‘rmnal alternat- r''e, -S W
geurring at the 6.9-kV shut rd.. .

6.2.1.8 Conformance with Standards IS

This section discur.sses paovinom. lriclj? ir te d*;ra-n O the

off site power nystem to achl'c-vf u oystem <;vr.. ir cyriforrc-.rice
itr. rk-quirements of GDC 17)(Varid 1'RC R1!j3ator'y GU'lcr 3.6 ail

1.32. Pc
T folldeving reg-ire::)entsmtf L7tePtys A dsi+e p [
Abcafnewits ar,| OV.r4c_ Psf
Rculatory Guide 1.6
tey:ulatcry Guide 1.6 require; tnt&t "£cl ... lcopu (;;ur  shr:ould
s:v a zern tion to the pwrc:': . 'cf. s: CW- rir.ct. A
~td oroweer Z-n frooat ortr/<o ' it L L L o

~vikg ~C1Cy~

-u—i=



final" tote'mte coetd

_The idcomctios tothe nsit (stn~yypower systaskte. 4 li--N
114 w onrfdfrd* the yjit bogrdscagAresk Sitdga

serVice tran  to=rs Cn D pannteboards IB, ICrt23, id 2C are h _
morwa suppllest GMGtEﬁdlown troip A, 2ke and 2B-ae, . . .
teupectlvely station service transformrs, C andDprovide the.
% ok - .
P alternate power.soures directly tciligoé8-Kydards. Crufion
a- -+ .. daonsvic- trnsOrmer CProvides altent No. | oe o069k !

shutdown boar&s I1A-A and 2&-A through circuit -breaker-1712': ad)al trne
Nocl ol pivers to 61.9-ky ZhLtdoWn bOaras 13-B and 23B truhidk-#a * trm

2714Cdrumon station service transfonner Dprovides alternate N6. 1 powe'o
6.9#dgtdown boards 1D-B and 2B-B through circuit bresker 2814 and,
alternate No. 2 power to 6.9-kV shutdown boards IA-A and 2A-A toikb
ot breaker 1812. These feeders are protected by overcurrent: an

ground overcurrent relays. All <f these feeder breakers are Inodily
S.closed dith all transfers between the normil, adternate lo. 1 und ternntf

0,'2 fceeders dccurring at the 6.9k c-uta'' *a ms)
ti~U |v~rL~i~It~~V

i31. 6ZEKKS T “ht~dok- ~a-S ke ndi~
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* *

s'edofdsfol16v "al oss' of co lant accident to’ d's

safety ~ftu, are maintied..;"' Ih..'nct™ont

i "Probiisins shall, be includeld to, mini-mize. the 'probat i~t
o '164iftelectrical ]power fromany of therema~ni nh

- isouirces'as a resultor pf rOi,,ncindennt with ‘'theflo  off

power from the transmission network, or'the loss of, Ruei

t - from ;the onsite electrical .Power sources." $1-stS

SEach of the above requirementd 'and the provisionz included in
g;le design to meet them is addressed in the discu:icixTiihch

llows.
-The. discussion is arranged in tw parts:

1), Physical measures for achieving independence and physical -
Smeasures taken to minimize they likelihood of failures * por
tions of the offsite power systeminducing failure of th otier
power sources and. 2) functional provisions for achieving ade
gtate capacity, capability, and availability; functional nmea
sires taken to mnimze the likelihood of..failure of portions;1
\of the offsite power system inducing failure of other power
sources.

Physi cal Measures

cwoommnh  setAtionriervo 6--s'&€a Juid .f

_ Sand arranged to pr 6.two,  tically I rndepehion~i_T
*site p r circuits to-e onsitedisth ution, systi
.of these be s. the. preferred pow 1kapRly
door portione buses are-'weather proota’ uipped wth
120V, 1 phas' ers to maintain the tempe i rde te
housing a  east above outside tempe  Irne. h.
lare-'f insulated w flame-retard O.materlp
ar fime retardant,.and mnieta oSurecEjiw  pu o

n fault in one busfro.ntgt* ot .
Ys

Thte common station service bus ai iritan '6rl fe. coedCr ine-..
to-centerline separation, ritil  thefy ccnverg.,e at ;he.unit t. art
rard. The buses ruri omn esr;arate cup Cr-f,; 1t rrtrisxnl run.
Adprexlrabtely 1r fec-t bofcr(- -trterinxg the unit :urtr boardl V,
the unit start tvard the, 1les  erttr :th®uluoCU, ImtO-(IA
‘'witchgear and connect tc th, toar™ suply tiea kalS. T.I bey
are provided with gas resfstant seals Zt the entlry t6 h?
switcheear. The supply ai feeder ;er*-err at thj 6.51-V u

:‘tart board. are electrically cperated, 'e:M'i< :lrtrwo;*
-'pe, ;2tr. stored er.ergy .: - -h(l rzt *  ? C
t-1r of a roorna .V"er *raca)?r&. & EINr ¥,
f;l:&er fsr each of the «,9-W.5st t tsn CA tbr

8.2
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Genenl Design Criterion 18 requires that the offsite pwez circuits be

a.

b.

C.

.designed to p-.mit periodic inspection and testing to show:

"The operability and fmcticnal perfomance of the canponents" of tbe

circuits,

The cperability of the circuits as whole systens, &d

"Under ccnditions 2s close to Gesign as practical, the full opera,t‘i‘ori«

sequence that brings the system into cperation.”
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The comon station service transformers and buses are connected and ;
a:tanged to provide two physically independent offsite powet circuits to
the onsite distribution system. One preferred power supply is made up by

cammon station service transformers A and D wlu.le the other pzefetted power
supply is made up by common station service txansformers B and C.

The two common station service transformers A and B and buses are connected
and arranged to provide two physically independent offsite power circuits
to the onsite distribution system. Either of these can be used as the
preferred power supply. The outdoor portione of the buses' are
weatherproof and equipped with 120V, 1 phase heaters to maintain the
temperature. The conductors are fully insulated with flzme-retardant
material, bus supports are flame retardant, ané the metal.'enclosuxee will

prevent any arci’ng fault in one Lus frar dameying the other bue.
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s't-aifrt '‘busksand B. The normal feeder breaker and thea-lter-.
" nde f eder breaker obtain their supply from separate. buspitendf
separate common station service transforbers, thereby gi Vi ng'
each start bus two' possible and independent sources of power.

From the feeder breakers of the 6.9-kV unit start boatd theitwo.

S6.9-ykv unit start buses A and Band RCP start busesAand run

Son separate support st:iructures. These buses are outdoor, non

--segregated, and the conductors are fully insulated with flame

retardant material. At the penetration of the outside Building
wall, the uhit buses are provided with fire- and moisture-re
sistant barriers. The RCP start buses enter the outdoor metal
clad switchGear and connect to the RCP hoard supply breakers.
Theiise breakers are electrically operated, vertical lift drawout

-L~ ILT.type, th: stored energy mechani sns.

r-

1~ - /The 6.9-RV start buses enter the Turbine Building spaced 8'-6"

centexrline-to-centerline and maintain this spacing through the
building. The start buses are tapped at appropriate places and
routed to the appropriate suRpIy breakers in the 6.9-kV unit
and 69-Wk commron beards. Thle start buses enter the unit bbard
supply breakers throu-h-the, top of the boards. The normal .sup-
ply breaker and alternate supply breaker for each board are
separated al ong the lenrpth of the board by several feeder
breakers, thereby preventing.a fault In one breaker from danli
agine the alternate supply breaker. Al buses are provided.
with gas-resistant seals at entry to the switchcear.

The power from the unit boards is supplied to tie shutdown
boards by neans o: cables routed via separate cable trays and
conduits to their respective boards. The nininum distance be
tween trays carrying cables to the redundant shutdown boards is

approximately 30 feet, while the trays carrying normal and alter

nate supplies toAhe same shutdown board are at a minimum separ
ation of 1 foot. A cable fault relay trips circuit breakers

pr-vided at each end of these cables so that even a simultamn!*us

fault of the normal and alternate supply cables to one shutdown
E]oa_rg will not effect the offsite power supply to the redundant
orid.

The nc @tilt.ribution systermi to tr." urnit tobiru and shutdowr.
boards |zs supplied by the unit station service traralfornere
dur!)y plant operation. The ccmmon station service trans
forners are used to supply the power to the-urnit boards or o:'f
site distribution -ystem during eener&tor startup cr vhutdow .,
In case of an enmergency or fault of the unit station servi e
transforrers, the common station; service transforers are it
mrediately available for use az the cf—fste power system and
'provider two separate, indeper.ndent, and redundant circuits to
the orns:te distribution systen.
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I,Js&” 8.2-8

The uao cammon staticn service transformers C and D are connected by ablesi : "‘
and arnnged to ptovide two physically independent offsite cucuits |
(dtemw 4 and 2) to the 6500V shutdown boards. The cables for the
alternate 1 circuits are routed through separate conduits and cable trays
through the turbine building and control building to the shutdown boards.

The cables for the alternate 2 circuits are routed thro.igh separate _

- Copduits and cahile trays alongside the exterior of the turbine building, |
aé:oss the top of the control building, and then cnter the top of the
auxiliary building and drop down to the shutdown boards.





