TENNESSEE VALLEY AUTHORITY:

CHATTANOOGA, TENNESSEE 37401
5N 157B Lookout Place

April 30, 1986

Director of Nuclear Reactor Regulation
Attention: Mr. B. J. Youngblood, Project Director
PWR Project Directorate No. 4
Division of Pressurized Water Reactor (PWR)
Licensing A
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Youngblood:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

Please refer to J. A. Domer's letter to you dated January 16, 1986 concerning
a fifth vital battery system presently being installed at Watts Bar Nuclear
Plant. Enclosed for your review are marked-up changes to the FSAR describing
the fifth vital battery system.

These changes will be incorporated in the next amendment to the FSAR.

If there are any questions, please get in touch with K. P. Parr at
FTS 858-2681.

Very truly yours,

TENNESSEE

Nuclear Safety and Licensing

Enclosure
ce: U.S. Nuclear Regulatory Commission (Enclosure)
Region II

Attention: Dr. J. Nelson Grace, Regional Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

8605060218 840430
PDR  ADOCK 05000390 W\
A PDR

An Equal Opportunity Employer




_ Enclosure

Fifth vital Battery FSAR Revision

Affected FSAR pages, tables, and figures:

Pages: 8.1-7 (Insert 8A), 8.1-14, 8.3-36A, 8.3-45, 8..3-47B (Insert 8B),
8.3-53 (Insert 8C), 8.3-54 (Inserts 8D, 8E), 8.3-56, 8.3-59, 8.3-60
(Insert 8F), 8.3-60A, 8.3-62 (Inserts 8G, 8H), 8.3-63, 8.3-64
(Insert- 8I), 8.3-65

Table: 14.2-1 (Sheets 123, 144A (2 pages))

Figures: 8.1-3 (R5), 8.3-2 (R6), 8.3-39 (R17), 8.3-40 (R16), 8.3-47 (R18),
8.3-48 (R19), 8.3-49 (R17), 8.3-50 (R15), 8.3-56 (Rl), 8.3-57 (R3)
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(F)- _

Regulatory Guide 1.63, }Elodtrlc.Peqetrntlon Assemblios in _ -
Containment Struotures for Water—Cooled Nuolear Power Plants.’ 48
(F)(1)y . r S - - S o

Regﬁlatér& Guide 1.73, 'Qualifioation Tests of Electric Valve
Opoerators Installed-Inside the Containment of Nuclear Power .
Plants.’ (F) S - : -

Regulatory Guide 1.75, ‘Physical Indofendenco of Electric - - — ﬁ;
Systems.' (2) - . S :

'kegulgtbry‘Guldo 1:81, !Shared Emergency and Shutdown Electric

- Systems for Multi-Unit Nuclear Power Plants.' (3)

_Regulatoryanldef1.89, ‘Qualification of Class IE Equipment for :
Nnclear_Powor Plants."’ (4) : . o : L

>Regula£ory'0uide'1.93, 'Availability pf'Eiectrié-Power Sources.
(F) - T - - S T

‘Regulatory Guide 1.100, *Seismic Qualification of Eléctsie
Equipment for Nuclear Power Plants.-’ (5) - -

Rogulltory_Guide 1.106}«Rov; 1, 'Thermal Overload-Proteotioﬁ for |
Electric Motors on Motor Operated Valves.' - (F). ' : 35 52
Regulatory Guide 1.108), Rev. 1, ‘Periodic Testing of Diesel -
Generator Units Uaod.&sAOns{te Electric Power Systems at Nuclear
Power Plants.’ (6) ) ' o

Regulatory Guldo’l.ll%, Rev. 2, 'Periodic Testing of the Electric
Power and Protection Systems.’ (8) S

IEBE Trial-Use Std 338—1971,“Ct1teria for ;ho,Periodic Testing
“of Nuclear Power Generating Stntibn'Protoctipn_Systems;' (r) - - |32

- for Seismic Quullficatlon of Class:I
Electrical Equipment for Nuclear Power Goenerating Statjions.’' (F)

IEEE Std 3871977,

;88 Standby Power Su
Appendix 8D),

‘Criteria for Diesel Generator Units Appliecd
pplies for Nuclear Power Stations. ' (See

Notes:
C.1 "Full Compliance: .The electric penetrations have been 52

designed to withstand the maximum fault current for the time
duration of the backop protective device. A redundant .

8.1-7
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TEEE 484-1975 , 'TEEE Recommended FPractice For

TInstallation fDes'(jn ana. Iastallation of Large /i d
Storage Batteries +or 6’6/78/&7‘/'/\1? Stations dna Sub-
Stations. (9) .

TEEE 485-1978 , 'TEEE  Recommended. Flactice For
Siz/n g Larye Lead Stora Batteries +or Geners 7‘/}:7
Statiors and Substations.' (9)

Tece 535-1919, 'IEEE Standard +or Qualification
of (Olass 1 Lead Stocage PBatteries fFor Nuelesr
fower é‘enerafmj Station3.' (4)

@ IEEE 450 -1980 y I-IEE? Kecommended. Hoctice 7%/‘
Mamntenance 7’65+}an ano Replacement? 0f Larce
- Lead %/ajc Batteries for Gene/aﬁ'/y Stations
| ) and Substations' (F)
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-The Yatts:Baf desigh‘comblias with'all of ]
"Regulatory Guide 1.118, Rev. 2 except as follows:" :

:the'nse of temporary jumpers in testin

WBNP-5 4

the positions of

Position C.6(a) - Where feasible test switches or-okher )
Recessary equipment will be installed permanently to minimize

Full Comp/}a_nce -ﬁ;r F{f—{»h \/l‘fal'BaHéry' ‘0/\/\'/. i

—L
- *‘ -
-‘.“0’.
8§.1-14
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TVA does. not use directly buried condui
_installation,'which precludes the prac

‘ 7.7 130,19
8.3.1.3 Physical Identification of_Safetx—Re;g_Eed Egquipment ip
C A.C. Power Systems ' : . )

. iz
The onsite power'system‘équipment and'assodiated field wiriﬁq is o ' B
identified so that two factors are physically apparent to Plant
operating and maintenancg personnel: ) )

That eqﬁipment and wiring iStsafety—reléﬁed, and -
2. That equipment and wiring is properly idéntified as part of a
Particular division of separation. . o : ‘

y.identify major'safety—relaped a.c.
electrical equiprment employs a suffix. labe]. 'The suffix label
equipment name is -A, or.-B, which represents train
die generator powex source, For example, 6%900- -
volt shutdown board l1A-A is safety-related equipment, where the

indicates Unit 1, the A represents board A, and the -A is S ﬁ - (l
assigned to train a. . . : ' .

The 125-volt d.c. vital systém is shared between both units ang -
divided into four Channels. The 125~volt vital charger, 12Svolt
vital.battery beard, ang 125-volt vita] battery of each channel

IS physically identified in its labe] by 1 '

« II, IXII, or 1V,

-In addihbn.)” 5 -vol+t+ vifal 'de-zry z, Phquca[ly
[dentified |n ‘14s label by "S" mdy “serve as a
+eMpo('ar\/ replacement =¥ or €ither battery I, I,
Ir, or v, o . |

. P e P - N, Toe AN AL A ST,
. - . Lo e, . oe N Rl 3 . "

8.3-36a ' | - o tf:b.




Tormor; associated with other Power trajing by a 8finqh—ihick. 8-~ }146

"located in the Auxiliary Building on elevation 757 and 772, The

. The 125-volt vital battericsAare located

--36.

' "’ ’ ~ - "'

| er Which serves as a8 temporary replacemen

&étaan%agac YH\e other faur vyital baﬁer;e_sﬂc\iuri ;:ketr
st L ENP-46 maintenance , and other

E a‘ o’ lo Cated In g})\aenﬂuxih'ary’ Bu(lda'nj on  El. 972

redondant trains. The 480-volt shutdown boafd‘transformcrs
associated with each power train are Separated from the trans-

fdét-}all.réinforccd concretec wall. - The 480-volt équipment is

location'df_thase.boards is shown in Figure 8.3-2.

125-Vol1t D,C. Equipment

IO, II,and IX S
¥ the Auxiliary Build~.
ing on elevation 772 and are divided int four divisions (chan~-
nels I, ¥I, III, and IV) of separation. Each'125—volt'vita1
battery is separated from all other 125-volt vital batteries by

Providing individual rooms for each battery with ‘8~inch rein-

forced concrete walls extending to the ceiling. The ventilation

System is designed to remove and dissipate-the hydrogen given of f

by the batteries (see Section 9.4 for venti}(lation System I,IE,:ﬂIaf\dI-V

description). . . ital»batteryjboards are located in

the Amxiliary Building on elevation 757 angd are also divided into. . .

four divisions of separation.. Each 125-v01t.vit§1 battery_boarJ(I}ﬂ;IEami
- I

Is separated. from all other 125-volt vital battery boards by 8-

“inch reinforced concrete wall extending to the ceiling., 'The

location of these batteries and boards is shown in Figure 8ﬂ3j

. ) C L . -
120-Vo1t A.C.'Equipment' L CT

The vital ‘inverters are- located in the Auxiliary Building on .
elevation 772 and are divided into four divisions (channels I,
II.'ITI,'and_IV)_of separation. 'The channels I and II inverters
ere located in the Unit 1 ‘area while the channels III agnd IV
inverters are located in the Unit 2 area. The channels I and II
inverters are separated from the channels IIT and IV. inverters by

an 8-inch reinforced concrete wall extending tb'the'ceiling. The
“channel I and the channel III inverters are separated from the.

chanrnel IT and the channel IV inverters, respectively, by a

distance of 60 feot. Thc location of the inverters is shown in

Figure 8.3-3¢6.,

Electrical Penetrations of Primary Contajnment

Redundant dssential_cablcs enter the containment via separate

electrical Penetrations. ¥here Possible, redundant essential
cables utilize electrical Penetrations spaced horizontally in-
stead of vertically. Where redundant essential cables are in-
stalled in electrical Pemetrations spaced vertically, power

Vital baﬁéry boar‘o(. I : ls located. on ele vaf-]qn 772
In the Same room as Vvital baﬁ-ery X and s -
Separated from +he battery by a' 7f% hlgn, &in. thic
Seismic wall (-Fljure 8.3-57). »

8.3-45

st
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agsgsociated and non-Class IE cables provides a reliable means of
meeting the intent of Regulatory Guide 1.75 to not degrade Class

()

1E cableg: ‘59
__ 1. A circuilt breaker and fuse in series
2. Two circuit breakers in series
3. A single fuse '
All of the installed protective devices and those added to further
protect the associated and Non-Class IE cables are of a high
quality commensurate with their importance to safety. . 57

A majority of the associated circuits analyzed have either two
FEER protective devices provided or the calculated short-cirecuit
NG current is effectively limited to a value less than the
conductor's continuous current rating. The remaining eighteen
aggociated circuits have only one protective device. Of these
circuits, sixteen are protected by a fuse and two by a circuit
breaker. Where practical, an additional protective device has 48
been added to these two circuits protected by a single circuit
breaker; otherwise the single circuit breaker is being tested in
accordance with the plant's technical specifications.

Non-Class IE power and control cables routed in nondivisional
tray, not meeting Regulatory Guide 1.75 separation requirements,
similarly have one of_the protective schemes described above.
Otherwise, the single circuit breaker that protects each non-Class
IE power or control cable is tested in accordance with the plant's

technical specifications. _ and +ﬁe-ﬁ{4ﬁ wia] baHery
| VSR TS -: :: a1 2£o < <¥s omponoents hielWlmg bo-—powared
EOR—0Re—g EWO edundant—43 5+ORE HaRNets-—3 2inE REoWRh 52
cooling svstam oumn O_Q the-spant- fuel oitloumn M~ a and—4tha
T ) o e R pattty ¥ ++ oA R ey P e ooy — AR E— H O

> £ d a4y : BRGWR LS T -PUMPE—TA—S—and 5. In

addition, there are certain safety-relat¢d components, such as the | 57

" additional diesel generator unit (ADGU) ,Ywhich are capable of
supplying power to redundant divisions (channels or trains)
through manual transfer devices. TheScables from the transfer
device to the component require special separation and are routed
in separate raceways with no othér circuits with the following
exception. Cables with a suffix|s may be routed together provided -
the following two conditions are|satisfied: (1) voltage levels 52
are compatible, and (2) circuitsl|are designed such that under any
design basis event all cables in \the raceway will always be of the

same divisions (channel or train)\where energized. These circuits
are identified by a

These components will haveé
suffix S addeal o fheir

: /abels A suffix § witl be dadeol
8.3-47b | *0 their /’éé}oec%/y@ raceway

inad Ccabre daf/j/)a.v‘/ans.
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There are certain Safety-related. ¢omponents, such as

the component cadling water pump C-8S and the Steam
turbine - driven auxihiary feedwater pumps 1A-S and
2A-S, WNich receive power from redundan+t divisians
(¢hannels or +rain_s)+hroujh manual +ransfer devices ,
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.8,3_i,u.7_ Fire Barrier$ and'Separation Between Redundant Trays

" The criteria for separation between redundant trays for various ..
.  zones or areas of the plant 1s described in Section 8.3.1.4.2.
L2 : These-criteria for separation between redundant trays.are based
(: K o on englneering ‘judgment. Where the physical separation between
redundant trays could not be attained, fire barriers have been-:
_ provided. - These fire barriers for various zones or areas of
the plant are also described in Sectlon 8.3.1.4.2. - :

S Cable fire stops for redunant cable tray runs through openings .
N _— in floors and openings 1n walls between-buildings have been
A . provided. Also, fire barriers have been installed in floor
openings for redundant cables entering the Main Control Room.
- These barriers are described in Section 8.3.1.4.1, :

8.3.2 D.C. Power System.

8;3.2f1 Description

©8.3.2.1.1- Vital 125V D.C. Control Power System
The vital 125-volt d.c. control power system 1is a .Class IE sys-
_tem whose safety functdon 1s to provide c¢ontrol power for engi-
. eered safety features_equipment,—emergency lighting, vital - -
S Inverters, and other safety-related d.c. powered equipment -for
(:;ﬁ o thé entire plant.  The system capacity 1s sufficient to supply
these loads during hormal opperation and to permit safe shutdown
.and 1solation of the reactor for the "loss of all. a.c. - power"
condition.. The system is designed to perform its safety func--
e “tion subject t& a single failure. -
INERT —> :
. 8C ‘

System Design Requirements

The requirements described below were_implehented_in the design
of the Vital D.C.”Power System. . _‘ . ) -

Redunduncx

. : R 2 S . - et . PO ol A haiu b SEA Y Rt
The system is composed of four redundant channels. These four

(;f. channels are used to provide emergency power to the four vital -~

S, inverters per unit which supply control power to the

reactor protection system. Other loads are elther two divi-

sional or nondivisional loads. No automatic connections are

used between the four redundant channels. :

120V ac

8.3-53

wat 8,3/3
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The fifth 125V Vital Batery System is intended to
Serve 3s. 3 temporary replacement for any one of
the four 125 de vital baHeries during +heir
festing , maintenance , and outaces wi no Ios;

oF System (eliabili+y Under any mode of operation.
See f:gurc 8.3-56

F’ The procedure for the substitution of the fifth vital battery for
a primary vital battery 'is as follows: First, the fifth charger
wust be discomnected from the fifth vital battery board via the
charger breaker; second, the selected primary vital battery board
must be aligned to its spare battery charger (1-S or 2-S) via the
spare charger transfer switch (1-S or 2-S); third, the primary
vital battery/primary vital battery board intertie breaker must
be opened; fourth, the fifthwital battery board manual transfer
. switch must be aligned to the appropriate distribution panel
@ - feeder_(A for batteries I and III, B for II and 1V); fifth, the
selected distribution panel manual transfer switch must be
aligned to.the appropriate primary vital battery board feeder;
and sixth, the selected primary vital battery board/fifth vital
A battery intertie breaker must be closed.

In this mode of operation the fifth vital battery shall be
maintained at the required oominal voltage level by the
appropriate spare vital battery charger and shall be available,
as needed, to supply all loads connected to the primary vital
battery board, The substitution of vital battery V for a primary
vital battery shall in no manner degrade either the reliability
or the capacity of the 125-V dc vital power Bystem: all system
requiremente shall be satisfied and all parameters unchanged.
(Note: to fulfill this requirements, the fifth vital battery and
all associated cabling shall be sized such that the minimum
Primary vital battery board voltage with fifth vital battery
connected is, under all circumstances, greater than or equal to

the primary battery board voltsge with the primary vital battery
connected.)
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Separations

The fqgr-channels:are eleotrionll}.and pﬁyiically sepaxrated so
that 'a single failure in one channel will not cause a failore in

“ another channel. Each channel has n'bhargor, a battery, and a .
e : . .
= load distribution board.

. Capacity

712 afnpberawﬁr vifal battery X)

The system has fhe capacity to continuously supply all steady
state loads and \maintain the battery in a fully charged
condition. VWith\the batteries in the fully charged condition,
the system has th capacity to supply the connected loads for a
minimum of two hou with a loss of all ac power., The battery
rating stated by the manufacturer is a minimom 2-hour discharge
rating of 686 ampercs¥at 60°F when discharged to a minimum
terminni.yoltage of 105 volts, This rating will be confirmed by
TVA eacceptance tests, and the batteries will be retested :

assure that they maintain adequlte capacity.

106.5 volts for S/|'+a\.' bé‘h‘cryi’)

Charging -

I,IT,IT and I : - .
The Ghargersihave tho capacity to continuously supply ‘the steady
'state loads and maintain the batteries in the design maximum
charged state or to recharge  the batteries from the design
discharge state within an acceptable time interval irrespective
of the status of the Plant during which these demands occur.

5 Bredk Qhargess 12y be replaced by 'a spare charger. One spare

. Tcharg;r isrpﬁggiiig;fot each two normal chargers. - . .

IEF — . -IL,IE,IOL andIT . T

6€ Yentilation o -

Each battery room has redundant ventilation systems to prevent
the accumulation of explosive gases, In addition to the ven-
tilation systems provided to prevent accumulation of the hydrogen
produced by- the battery, there are voltmeters, high voltage
‘alarms, and administrntivemprocodures for control of equalizing
charges that will provide ‘additional protection. Also, as an
added precauvtion, all cells are of the sea1£4"1ypc and have a oy
special safety vent that prevents the ignition of gases within
the cell from a spark or flame outsjide the cell. ’

Ldading

Loads are assigned according to their d
Loads requiring founr divisions of
- four channels. ‘Loads requring two
as5s3igned to Channels

ivisjonal requirements.
separation are assigned to the
divisions of separation are

I or IXY and II or IV. Two-divisional

8.3-54

poriodically, in accordance with the tebhnical specifications, fto.

46 ..

52
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® Electrical seéarahon for the fifHh Vital battery system

IS maintained. through 38 Series of interlecking breakers

and through heir ddministrative  controls + pfeven+

2 sinale Failure from aeaidem‘ally connec+ing Vital
battery systems I ,IT, IT, or I¥ to the FiF+h’

~vital battery system, Physical separation of the

fif+h vital battery System Is maintainecdt +o +he
3ame standards 3s vital batftery systems I, IC,

Or, and OI¥ . Each group of actions needed o

replace dne of +the - four Vital batteries with+he
fifth vital battery is annunciatet In the main
dntrol room. Cables ard cConduits between +he
Fifih vital baftéry boarod and its distribution

panels A and B are desiﬁr\a‘-}coL as S (seec

F:SA—R J€C+i0n 8, 3. '. 43).

INSERT SE

The sole function of Seismic Category 1(L) Charger V is to
Techarge and maintain proper voltage level to Battery V while

1t is in a standby mode. The charger is isolated from the fifth
vital system when the system is replacing one of the four vital
batteries. Isolation is accomplished by manually opening the
charger load ‘and supply breakers located on fifth vital battery

bosard and 480-vol: Auxiliary Building Common Motor Control £,
Tespectively. '
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board X .. TRis roem
L system with & backup.

verifying the adequancy
813-2.‘2. . ’

separations to prevent common mode faillures. The analysis

WBNP

VHal bakery I is located 11 +he Same room with vital battery

has 2 dedicated hea+m3 and veg.%la\;ﬁs,\‘,

of .independence appears in Section

The specific arrangement of components 1s discﬁ$séd below.

. 125-Volt Vital Batteries I, TII, ITT, and V,and X

Reference: Figures8.3-36 and §.3-57

These batteries are located in individual roéms on elevation- ».°
772.0 of.the Auxiliary Building.

with 1ts own heating and ventilating system separate from the
systems of ‘all other rooms. The heating and ventilating sys-
tems -are deslgned to provide an amblent room temperature be-~
- tween 60°F and 104 F and a maximum relative humidity of 98 .

percent. (10 Percent 4o

as percent for Vital battery” ).

125-Volt Vital Battery Boards I, II, TII, and IV, and 3T -

‘Reference: Figures8.3-36 and §.3-57

I,IT, OT,and IC .

- Feese BoardshAare located in individual rooms on elevation. 757.
of the Auxiliary Building. Battery. board rooms I and II have
& common heating and alr conditioning system that is indepen-
dent from. the common system for rooms III and IV. Each heatin
and ventilating system has a backup. Heating and ventilating.

systems are designed to

provide an ambient room temperature

between 60°F and 104° F and a maximum relative humidity of 50

gﬁ:ﬁsnt.Boardgjf IS located in +he
e

wx(liary Building .-

system (anal backup system)

-l—hi roo A

Each channel supplies the followilng types of loads:. control
¢ircuits for the shutdown boards, relay panels, solenoid valve
fuse panels,- emergency lighting -cabinets, inverters, annuncia-
tors, and panels associated with reactor instrumentation and .
control systems. Tables 8.3-19 through 8.3-22 11st the loads
on each battery board and identify the safety and non-safety-
related loads. Loads shown on these four tables represent
nominal values of -load at 125 volts. These values are intende
-to show the total load on the battery bus during normal condi-

tions (with 480 volts a

.c. available) and during abnormal con-

dition (480 volts a.c. unavailable). Tables 8.3-23 through
8.3-26 1ist the actual loads expected on each vital battery
. 8ystem. ' The three headings 135V, 120V, and 105V indicate the

8-.3—56 | | ' Lyg‘l

Each battery room is equipped -

0.

* O

£i£ i+al. battery room’ on elevation 772.0

h‘as+ Aa . érédlCai’eaLy heatin naer Vértilactton

€signed. To pProvide an~ambxe_r\+3 -hemge_ro;f-w‘c
o

Loads between 60° 3nd 104°F dnd 3 Maximum relative humidity Qg5 percent

d
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- Emergency D.C. Supply

.board
vit
nel”

‘dent.. The vital batteries supply the entire Plant d.c. load - -

' Vital Battery Board$

wit -8.3/1

[ . R - - -I‘-..-

WBNP

épcrates in the float mode’ at’ 135 volts, but can be switched to
the equalize mode with an output of 140 volts, (3) a current-

limit feature which 1limits continuous overload operation to C
- 125 percent of rated output, (4) protective devices which pre-

vent a falled charger from discharging its assoclated battery
and protect the charger from external overloads, (5) metering
and alarm circuits to monitor the charger output, (6) parallel-

operation .capa’bil{lity_.._ and vital battery T which m serve as 3

or .
The emerge supply of d.c. current to each distribution
from its associated vital battery.
batteries for the plant——one_associated-with each’ chan-

These batteries are physically and electridally'indepen—

in the event the normal power source is unavailable. "With
normal power unavailable,3Rd—one—battemm—mut—es Serviesy—the-
three remaining vital batteries are capable of supplying con- -
tinuously for 30 minutes all loads required for safe shutdown

‘of both units. ‘The batperies also have ‘the capability to

.normal and standby a-cs power, but no accident. Each battery

is normally required to supply loads only during the time in-~
terval between loss of normal feed to 1its charger and the re-
ceipt of emergency'power tO;th?‘charger from the standby diesel-

generator.

T L@, IT snd IT S
e Béttery boardStonsisty of four metal4enclosed'panels.

Mounted on these panels are the main distribution bus, battery-~t

and charger input buses, load group fuses, load group buses,
subdistribution circuit breakers, and various instruments for
monitoring board loading. . ’ B g B

Each subdistribution circuit breaker is coordinated to its load
group fuse. Each load group fuse Istoordindted to therrdoo< -
ampere -battery supply breaker which, 1in turn, -is coordinated

to the 1600-ampere battery supply fuse. .The charger input _
breakers and fuses are -consldered a load group and are coordi-
nited to the battery supply protectlve devices. The purpose

of this coordinatlon scheme 1s Lo prevent a fault on one sub-
distribution or chargling leeder causing a loss of the emergency

supply. _ :

8.3—59

There are -:“-eu.r;ﬁve ’

-l’gm,oprgr\ rgplzccme/d- ’Fof' Yf+al baff'ef)I'I,_U) .'
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All of the subdistribution circuit breakers are 150-ampere frame
molded-case types with the exception of the charger input,
emergency lighting, and inverter breakers, which are 400-ampere
frame molded-case types. The load Broups are connected to the
main distribution bus with fuses sized from 60 to 400 amperes.
The variation in fuses is based on the individual circuit dbreaker
trip settings, or ratings for all devices, which are listed in

i .3~ 8.3-50. - y
Figures 8.3-47 through for yial batheries LI,E,GAdE

0 alert the control
d indicator hasg an

whe s

LN

All circuit breakers have trip alarm contacts
room operator of a tripped breaker. The gro
alarm contact to warn the operator of a dis ibution system
ground. Metering on the distribution board includes battery
current, bus voltage, main and spare charger voltage, board
charging current, and ground current, Metering for battery

;Ijusézzrcurrent and bus voltagek?re also located_on the main control board.

—> for vital bateries I,IC, 10, and IT
é?F: Tests and Inspections

Prior to placing the vital d.c. system in operation, the system
components will be tested: to ensure their proper operation,

The batteries are tested during preoperational testing by
dischargiqg_them with a load which simulates their loading during

an a.c. power outage. The test is performed in accordance with. 26 ,56
IEEE-450-1980, 'Recommended Practice for Maintenance, Testing and ]
Replacement of Large Stationary Type Power Plant and Substation - °

Lead Storage Batteries,' Sections 4.1 and 4.2. - A variable load is
connected to the batteries, and a constant current drain is
maintained unti] conclusion of the tests. The battery'capacity is

-~ then determined using the procedure outlined in IEEE-450-1980, |56
Section 5.5, : . '

esign as practical. .56 | 52

for a two-hour period, and then discharged to the design minimum
terminal voltage of 105; so that the battery
calculated. The time r quired to return to normal conditions is
established by recharging the batteries from the two-hour 24

discharged condition to nominally fully charged state. The
design loads will be conf

the preoperational testing

rogram. 26

(1085 for vita| battery I) o,

8.3-60




. . .
TVA 489H (EN DES-2-78)
1

‘ TENNESSEE VALLEY AUTHOR‘ SwEeT or

PROJECT

SUBJECT

COMPUTED BY

r“N )

DATE . CHECKED BY DATE

Lrsert+ FF

P The CQlass 1€ vital battery bosrol T~ lonsists

oF Fwo metal- nclaseol Lanels Goz;v‘a'm/',:;j
the mam distibution  bus, Latery Fnol”
Charger input buses, batery marn aircuit
b/‘éasz, Charger Main cireul+ breaker , Swb-
Olistribution - interlocking - Joawt Cireurt breakers,
and various [/nstrumen for monn‘ur/nj boayd.

'/Oad/;y )

I Ba/-/‘e/(f Board I contarns mev‘eﬂhj for ba#e/y

Current, bus Voltage | apd Grourd current
Which Inalicates the F1L4N vital baf;‘e/y
SyStem parameters a0 the \S7Lana/éj or
fe/O/a_cemeA‘/' mode. The marin Control! roomm
batter S admmeter  of the [eplaced battery
Systern i/l be manually Switched o
Indicate  pattery M Cldlrent. The main Contro)
room pus- voltmeter oFf e replaced  bartery
dystem Will Contrinue +o ndicate Jhe bus
v0/+ajt of TtThe replaced. baftery Sgstem.

0y
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C

The charger will be c¢heckod for normal ang equalizi
’ndjnstlbillty. 100 percent output capability, Specified regu-

Sttruments calibration. - For the distribution board,

WBNP-52

ng voltage .
lation with and withount the,bnttety connected, and Panel in-

. 1 “edrcuit | _
broakers will be tested for proper trip oreration, fusey will be

checkcdjto verify'that the sizes and types specified on the
tingle~1ine diagram (se¢ Figures 8.3-47 through 8.3-50
installed, and the bonrdiinstrumontz-'ill be calibrated

C : o - 2nd figqure 3.3-5¢
Vital D,C, Power System Load Data : ' and '9%.,; -

Tables. 8.3-19 through'8.3—26'dollnoatd the safety-relateqd loads
agd.spécify the load current valumes., The basis for each loagd
c€urrent value js indicated in the tablos..-Capacity and ca-
Pability of the vital power lystem are verified ip Section

8.3.2.2, - SR _]52

. 8.3-60,




WBNP-52
250-Volt D.C, Power Systen . . “ L (j?
This system provides power for non—sﬁfety—relatdd loads such as
.turbine auxiliaries, computer, and switchyard control and - '
- relaying equipment.  The circuits supplying power for switchyafd
éﬁ control are discussed’in Section 8.2.1.4, - (j
8.3.2.2 Analvsis of Vital 125-yoss 2:C.Contzol Power Suppiy” - . .
: System R s o - -
Tho 125-volt d.c. Class IE olectricql_zystims were designed, S

components fabricatqd. and are or w ; o o,
requirements of the NRC 10CFR50 Appendix A General Design ) . 152 ‘ _(f}
"Criteria, IEEE Standard 308-1971, NRC'ReguIStory Guides 1.6, 1.9, o ‘
and 1.32, and other applicable criteria as enumerated herein.
LI, II, and IV “vjta) baltery . .
TheAsystem consists of founr lead—acid-cglcium batteries, six 200-
ampere battery chargers, four distribution boards, cable, and
hardware. ,Bach,distribution board 1is inppiiad from its own ) o
battery and charger. However, there Bre two spare chargers for
snpplemontal and/or'facknp capacity, Each spare charger igs
connected s0 as to be available for use on eithor of two of the
- distribution boards for supplying load or charging the ’
batterijes. A manually operated switch transfers the spare
. charger from one board to another, and it is interlocked to
. prevént.accidcntsl pa:allcl‘?6§nection of  the vital power B .
- SEFﬂ'SYstems. : : S o : . '. ' (:;ﬁ
) 6 7 - ~T,IC, 1T and I¥- L ) . Y,
3 The distribution boards/:;o-cach located "in separate rooms at . -
¢levation 757 of the Auxiliary Building, which is des
seismioACategory~I structure, .and they are protected from .
Potential missile hazards. The batteries are located i{n separate
- rooms, and the chargers are located in 8§roups of three in
separate room at elevation 772 of thig same building, Therefore,
this equipment will not be exposed to hostile environments and,

Tm!nce it is outside the primary containment area, it will not be
gﬁ exposed to significant radiation due to a LOCA,. ' .

igned as a .

Thns; the syétcm design, oqﬁlpmont location;,soparation. and -
redundancy assure ability to meet the requirements for the L TR Tie - Tdediinada e
2pplicable accident events described and evaloated in Chapter 15

8nd is in full compliance with NRC General Design Criteria 17 and
Regulatory Guide 1.6, - : - ) ) .

-supplied from either one of
a.c, shptdown distribution boards. The battery

-'8.3—62' | | o | : - (;;)
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i P The £/F+h ""V/'%a,/ batter

Vital Battery V', Vital

Distribuwtson /Oane/ A

DATE

System Consists of /as5-v

Batte r 7 Board V 5 ChargerV ,

D/évl'r/bu.‘/'/czt /Oane/ 3
and. +fowr  FPanels © (One cach Tfor vital ba#efj-
bo0ards IT,II, TIL and _‘DZ) '

_INSERT B H

e P The Fif+h Vita) Ba#efy Sy Fem

are.  [ocateo as

Comnonent
=2zo0onenc

-Viral Disczidusion Board V

125V .Vizal Discribucrion Panel &

. 125w Vital Distribution Panel B

Panel 0, Batzary Board I
Panel 0, Bac:érj Board II
Panel 0, Battary Board III

Parel @, Batzery Board IV

fg//ou.)s

domponen +s

=~

Acxziliary 31dgz,

Auiiliary sldg,
Anxil?éry S5ldg,
Auxiliafy 31dg,
Auxiliary Bldg,
Auxiliary Bldg,
Auxiliaryhﬁlag;
Auxiligry Bidg,

Auxiliary Bldg,

AS-T, E1 772

AS-R, E1 757

All-R, E1' 757
A5-3, E1 757
AS-3, E1 757
AlL-R, E1 757

Al2-3, E1 757




serves as an emergoency sourcoe ian the even

by Tables 8.3-19 through 8.3-22. The p imary oharger supplying

.105 voltspd.c. at the battery terminals and the starup time on ¥ |52

(712 amperes for
Vital batery )

WBNP-52

"the battory charger
oad required. The total
8.¢. available is shown

source 13 lost or 1s inadequate for the
design load for oach board with 480-volt

each board is of more than ample capacity to supply load currents
and maintain full charge on the battery. The total design load
for each board with the 480-volt a.c. navailable 1is shown in
Tables 8.3-19 .through 8.3-22. Since e ch battery has an ’ .
emergency 2-hour rating of 686 amperes at 60°F with a minimum of

the dieseclis is less than 30 minates, the battery capacity far
6xcecds thd maximum design load roquirements for each board. -

(108.5 valts for vital battery x)

"Each cssential’load has a redundant supply vhich,is'elecérically
.separate from its first supply. The supply cables are routed 80
-28s to provide complete Physical separation from the two supplies
" to each load. The overall design of the system (including V

batteries, chargers, distribution boards, and cabling) in-
corporates sufficient capacity. and capability to deliver the .
maximum design load currents required at each remote point and 

-8lso to clear any possible short-circuit fault currents.

T, IC, OT. and IL

The load demand from eaeh—of thao foce battery boards{can be
grouped into essentially three categories for. analysis purposes.

"These are (1) the . vitsd inverters, (2) 6900~ and 480- volt

shutdown board control power, and (3) miscellaneous control and
instrumentation loads. - Theﬂoutput fuse and breaker trip ratings
and trip times_aré coordinated - to provide protection and

isolation for the cables leaving the board. ) :j

"Referring to Figure 8.1-3, it can be seon that.each of the three

groups of loads are supplied from the main bus through a fuse to

8 stub bus from which the power is delivered to each load circuit

via a molded-case astomatic circuit breaker. BEach stud bus may
supply ome or more breakers. Figures 8.3-37 through 8.3-40 show
the exact circuit distribution. FEach breaker and fuse has a..

requirement. The interposing fuse between the main and stud
buses not only provides high-speed clearing for a Vory severe
close-1in foeder fault, but it also provides redundant protection
of the feeder in the evenmt an '

8.3-63

| 52

41

52



bus supply protective

ution board that_}s devoted

is powered from the main bus .

through a molded-case breaker which provides redundant protection S

and serves as an isolating disconnect switch. L ) . !
I,I0 IIT and X ' : : :

Fire Ghﬁréersyare all identical and are rated for. g load dnty-a{v .

dictated by the battery board distribution and battery %harging . “.1f
requirements. The ohtput load of the charger is delivered . e
through a 2—p61e molded-case breaker that is'capable of _
interrupting-the'bgttery backfeed into the charger as necessary.

The trip sétting of the breaker is chosen to permit the charger

to operate at itsg maximum output capability without experiencing -
a8 false trip, The electrical cha '

pPower conditions. The'charging c

Testore the battery_ftom.the design minimumigharge state to the
fnlly&charged state under wWOorse case load conditions inp . - '

compliance with Regulatory Guide 1.32. The input circuit of the

charger is Protected from thp'soﬁrce'poiér by a molded-case

s an isolating or disconnect switch,
r ither one of two 480-volt

The manually-operated transfer _ e - (;;\

apacity exceeds that required ;o\

is delivered is interlocked in
. Such a manner

56 compliance with;Regulatory Guide 1.6.
jN :E -—_—> T S -
6 Snrveillance an Moqj;grtgg

.instruments to .provid
“trical quantities, A
breakers ang on al]l f
that closes for a blown fus

bse or automat;p Opening of the
breaker. Undervoltage alar

. relays provide anrnunciation for loss

to detect g chargér_failure. Closure of &ny contact provides - - o (;;x
Annunciation in the Main’Contrql Room (McCR), Overvoltage :

relays in charger Provide 4nnunciation for Protection of the N
batterigs. A ground indication,alarm meter provides annunciatjon .
in the MCR, Also, a battery current ammeter (chargc/dischargc)
and a bettery bus v

Oltmeter are provided in the MCR ang
to verify proper orperation of each system,

8.3-64




Selsrmc Ca+c33ry 1(1_) bn‘H’cry chnrsery 15 intended Sole_l)/ to .

. .
e P .
1)

mam‘i‘mn vx+z| ba_ﬁu-yy in u+s *Fqu c}mracd state and +o rcchm-sc
4 'ro”ow:'nﬁ H‘s use or +¢s+m3 Cat o time will Eb;H'c,:-y chz.racr—y_ .
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T e
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e

current inks the chzuacr wo necessary . The bml@ +r.P sc‘H’“m
chosen +o permit maximam cklrsu output W.+kou+ upcr.@c.nﬁ false

. +rnF>- The electrical charac +c:-.:+ucs of the chuav provide the
necessary Filicredl nd mﬂuwca output Pow £r bnﬂc;7 recharge.
The input circuit of the c}macr is protected from +h¢ Source power
by 2 molded - “case breaker which serves also as an tsoln‘l-nﬁ or

-c{-SCormcc_'i' 5w-‘l’ H —n'sc ;npu'f Powcr is 'rr-om “\: 480V Auxllnnr'y
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- Sectlon 3.10.) Thy tests’were performed in conformance to IFEE

" WENP

For Vital Gattery Boards T, I, JIL ,and IL, © -

The ovarall system design-—including function reduirements,:
redundaRrcy, capabllity, availlability, surveillance, and energy

- storage Rapaclty--is in full conformance with IEEE 308-1971,

Criteria Yor.Class IE Systems.

for vital battery boarxiﬂ, IT ,and- I and- ,,,

: ’ &
Seismic Qualification charﬁers I, o

" One complete Roard aséémbly and one cOmplete battery chérgér

assembly have been subjectéd to the safe shutdown earthquake .
(SSE) conditiond stipulated in the design criteria for the' - : ©
particular elevaton at wHich they are installed.. (Refer to: s
Standard -344-1971, Buide for Seismic Qualification of Class T
-.Electric Equipment.,tfne breaker of each type used on the .
equlpment was operatied under simulated fault conditions at the
same time the assembly was experiencing the sesmic forces.

"The seismic test results assure that the complete assembly will

continue to function Rroperly and continue to deliver the re- .
quired power during any .after any expected SSE condition,.

Design Test. .- - ECharje,( T s sels'_“'c ‘C_:af}'eﬁ""y 1] .

All battery chargers were electrically tested to assure that -
-each unit 1s capakble of performing all requirements as speci-
fied. All boards were subjected to and satisfactorily passed
the fallowlng tests as specified under the indicated paragraphs’
of sectlon 20-5 of ANSI C37.20-1969(ANSI C37,26-1974 For H1{+h

. Vital batrery system): '

20-5.2.8 - Flame Resistance for Barrier, Bus, and Wire
» "+ Insulation : ‘ ‘ T ' :
20-5.3.2 - Mechanical Operation

120-5.3.4.1 - Control Wiring Continuity

20-5.3.4.2 - Control Wiring Insulation - :

All molded-casg circuit breakers comply with NEMA .Publication
No. AB-1-1964¥requirements, and all drawout low-voltage cir- .
cuit breakers comply with NEMA Publication No. SG3-1965. All
control circult wiring has self-extinguishing insulation rated

{(As-l-mvs for Fif+h vital battery system)
S

600 volts in accordance with paragraph 6.1.3.1 of ANSI C37.20-

1969%\ All equipment is certified to operate within the envi-

ronmerital requirement called for in the Design Criteria.
(Refer|{ to Section 3.11.) :

“(ANST €27.20- 1974 Hor £ F+h Vital battacy system).

(A seismic 4est was ‘erv%rmeoLIOnA\/Hra,l ’Bagre(y
Board M. 8ahol distributien panels A B, and n
accordance with, TEEE 34‘+¢PIQ7S. The ’bpard and. 7
anels were verified +o malntain electrical function
Nd structural jnte rity before, during , and af+er the
test, Ng malfunctiods oF equme_/w-i\)ere exhibited..

-.8.3-65

IS

wat 8.3/4
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IR5-v Frfth Yital Batery  Constructron checks
System anol testing of “EifH

lital Battery System
JShall be Cdm,o/@%ed_
before Fhis Fest is
pertormed. The System
d/arms INStramenitation,
and. interlocks Shall be
Ca//brafzedi and. gpergt-
Jonal pr/or' t0 Startin j
this 1eSt

/o4«

Test Objectives , Summary OF
/esting _and_Aceptance (riteria

The test will Ver/'f}/ () ﬁd@zaafc
i vital battery Ca/pacz%y per
manufacturer’s rating. In

8ddtion , TVA-16C W/// provide

' data necessary o determme te

fifth vital battery Copacity
margin, (2) The ability oy
cach primary Vital battery
boarot (T, I, Zﬂ'é’ndﬂ)ﬁ‘om
I+s a’ea'/cafeat r/mafy Vital
b&ﬁf!’y and Char. Ger, 3) The
ﬁb)//fy 10 Supply cach rmary
Yital baﬁér boara( /r/'zm /1s
assoc)atea, Spafe vifal battery
Gha/?er 5 4) The abrlity +o
elecirically Isolate ¢ach primory
Vital batlery board From i+s
dedicated. primary Vn‘a/.
battery , V/TP/ baffefy Chamger,
Ind §350¢1 3 tedd. Spare VH‘Z/
batfery Charger, (5) The abil'ty
7b3app/7 edch primary vita/
battery board from Yhe {4
Vital ba#er 70 monibr the
vital ba#éfy System aligamen+
via MCR annunciations , dnd +o

®
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P The discharge +est will be
Corducteol 3s an TEEE 450-
1980 acceptance test. All
acceptance (riteria (5 4s
Stated 8bove

.
F e

ST STy
f

Test Objechves Summary 0f <
Testing and Hccepfance Criteria  © *
franster all required primary vital

.o
N
L N
T
)

t

ba#ery boaral and &SScCiated MCR |

InStrumentation 10 measure fif4A
vital battery parameters ,(¢) The
abz'//v"y 70 maintain €lectrical
IS0lation between redundant
divisions of +the I125-V DC Contro/
Fower System with the ¥ifth vital
baflery Substitutin for egch
r1mary vital battery (7)) The
ability of Jhe fifth v/fa/ batlery
to majntain 105V DC at each
primary vital batery boara
following 8 2-hour d/Sc/)a e a7
manufacturer's (atea curten+
(batery Herminal voltage eouals
/08.5 V DC),(8) The ability o re-
Charge 7Lhe ffth vital bd#ef From
3 SHare Vital bd/?‘éry Charger
While Supp the worst dase
(480-v AC ava/i

p//mar’y vital baflery boar. (7,

abke) 10ading of He

Which (+ is Connected. , (?) The ability

of Jhe f{#h eharger o rechar Hhe
fifh vifal bé?*?em (followm a
R-hour discharge 7‘857‘) In Bpproxi-
mately 40 houts.
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125V VITAL BATTERY X AND BATTERY BOARD ARE CLASS IE ELEC-

TRIC  E(YAPMENT LOCATED /N CATEGORY I STRUCTURE. THEY WiLL

REMAIN FUNCTIONAL DURING AND AFTER AN EARTHOUAKE. SEE CIVR

DOWG 4INIS3 -/ FOR DETAILS OF SEISMIC ANCHORING OF EQUIFMENT

TO FLUOR.

FOR MANUEACTURER'S DETAILS OF BATTERY, RACKS, ANOD INTERCELL

COMNECTIONS REFER TO GOULD DWGS, TVA CONTRACT 84X8- az/w
CHARGER FOR THE BATTERY SYSTEM IS CLASS IL AND LOCATED 1

480V ELECTRICAL BOARD RM 14. FOR EXACT LOCATION AND Se’lsmc

ANCHORING DETAILS SEE STRUCT ST DWGS 48Wi227-48 -6 RESFECTIVELY.

125V VITAL BATTERY X SYSTEM IS BEING ADDED TO REPLACE ANY

OF THE EXISTING FOUR 125V VITAL BATTERY SYSTEMS AND SIZED

TO SUPPLY EMERGENCY LOLDS FOR 2 HOURS WITH 2 MNIMUM AM-

BIENT TEMPERATURE OF 60°F AND A ANIMUM BATTERY TERMINAL

VOLTAGE OF 108.6 vOLTS.

EXISTING PORTABLE BATTERY DISCHARGE TEST SET

IS USED TO TEST THE BATTERY.

FOR SINGLE LINE DIAGRAM OF 125v vITAL BATTERY BOARD AND
TRANSFER SCHEME SEE OWGS a5w703-1-2, 8-3.
ALL INTERCELL COMVECTIONS AND AMPER CABLES BETWEEN THE
BATTERY RALKS INCLUDING NECESSARY CARE TERMINALS, TE RMINGL
PADS AND HARDWARE SHALL BE FURNISHED BY BATTERY MAMU-
FACTURER. TVA WILL FLRNISK SE/SMICALLY ANCHORED CONDWKTS
AS RECOMMENDED BY BATTERY MANUFACTURER FOR SIZE AND
LOCATION TO SIIT THE JUMPER CABLE NEEDS.
TVA WLl FURNISH CABLE AND CABLE TERMINALS AND ONT
FOR CONMMETTING BATTERY TD BATTERY BOARD. NECESSARY PAD
AND FLEXIBLE CONNECTOR AND WARDWARE FOR BOLTING TVA S
CABLE TERMINALS TO BATTERY TERMINALS FURNISHED BY BATTERY
MANUFACTURER TO SUIT MAMUWFACTURER'S DESIGN.
DIMENSIONS SHOWN WITH (%) ARE APPROXIMATE . SHOWN ONLY TO
GIVE SOME 1DE8 ABOUT CARLE LENGTHS.

THE INTER ~ ROCK CRBLING WILL BE SUPPLIED AS
OWE CRBLE LENGTN RNO CUT IO INE REQUIRED LEMETHS 8Y
TVa FIEWD.

FOR {25V VITAL BATTERY BOARD MANUFACTURER'S DRAWINGS
SEE TVvA CONTRACT NO. 85x8-836724 .

BATTERY CHARGER FOR 125V VITAL BATTERY ¥ WAS BOUGHT
ON MARTSVILLE - PHIPPS BEND CONTRACT NO. 78-823245 AND
TRANSFERRED TO WATTS BAR ON TRANSFER REQN NO. 8334885
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T. CHARGER Y IS TRANSFERED FROW MARTSVILLE TO WATTS BAR UNDER
TRANSFER REQUESITION (8334E5)

1 B BATTEAY 80 MAN CARLE ARE BEOS (FOR ILIS), AND DOXS (NES BUS).

] m SAFETY CLASSIFICAIION nz DENTWFE S-SMFETY 0,
- MO SAFETY REL ATED, SAFET Vm“ sAFE“mBmﬁuﬁMn
l' A GTAIR BPACE, METAL BARRIER AND /OR CONDUT.

0 FOR PANEL 1,2, A AND B IISTRLMENTATION WWREMG . SEE 457N -8 .

11 UGUE FUSE IABBER IS THE UNIQUE DE VICE MUMBER/ FUSE MUMBE R, WWERE
THE FUKRCTION DESIBNATION 13 CHANGED TO “FU° (O~ FU- 236 %101, TYPICAL).

12. THE BATTENY BUE FUSES ARE 16004 GOULD SHANAIT TYPE AssY.

3. BAT TERY CHARGER FEEDER SUSS FUSES ARE BUSSMAN TYPE FRS 4004 SO0V DC.

M PANEL T AND CHARDER HESTRUMENT FUSES ARE 104, 250V, BOK - DETE RIORATING.

B THE 28V IITTERV SYSTEM VOLTAGE IS NORMALLY !38Y A 108V WHEN THE
BATTERY B RRSCHARGED
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