
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 NuclearPlant. 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,~z EY AUTHORITY

Nuclear Safetf and Licensing

Enclosure
cc: U.S. Nuclear Regulatory Commission (Enclosure)

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

6605060216 860430
PDR ADOCK 05000390
A PDR
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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 81), 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 (RI), 8.3-57 (R3)
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(F)

.Regulatory Guide 1.63, 'Electric Penetration Assemblies inContai.nment'Structures for Water-Cooled Nuclear Power Plants.' 48

Regulatory Guide .1.73, 'Qualification Tests of Electric ValveOperators Installed-Inside the Containment of Nuclear Power.
Plants.' (F)

.Regulatory Guide 1.75, 'Physical Independence of Electric -

Systems.' (2)

Regulatory -Guide 1.81, 'Shared Emergency and Shutdown Electric
Systems for Multi-Unit Nuclear Power Plants.' (3)

.Regulatory Guide 1.89, 'Qualification of Class IE Equipment for
Nuclear Power Plants.' (4)

Regulatory Guide '1.93, 'Availability of Electric Power Sourcesa
(F)

Regulatory Guide- 1.100, 'Seismic Qualification of Electric
Equipment for Nuclear Power. Plants.-' (5)

Regulatory.Guide l.l 0 6 7-.Rev. 1, 'Thermal Overload Protection forElectric.Motors on Motor Operated Valves.' (F) .. 35152
* Regulatory Guide 1.108, Rev. I,-'Periodic Testing of DieselGeneratorUnits Used as Onsite Electric Power Systems at Nuclear

Power Plants.' (6)

Regulatory Guide 1.118, Rev. 2, 'Periodic Testing of the. ElectricPower and Protection Systems.' (8) " ' 48
IEEE Trial-Use Std 338-1971, 'Criteria for the .Periodic Testing
'of Nuclear Power Generating Station-Protection Systems.-' (F) 52
.IEEE Std 344-1971, 'Guide for Seismic Qualification of Class IElectrical Equipment for Nuclear Power Generating Stations.' (F)

* IEEE Std 387-1977, 'Criteria for Diesel Generator Units Applied
as Standby Power Supplies for Nuclear Power Stations.' (SeeAppendix 8D).

YA N Notes:

1. RG-l .63

C.1 'Full Compliance: The electric penetrations have been 52designed to withstand the maximum fault current for the timeduration of the backup protective device. A redundant

N8.1-7
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8. .-The Watts Bar design complies with all of the positions ofRegulatory Guide 1.118, Rev. 2 except as follows:

Position C.6(a) - Where feasible test switches or
necessary equipment will be installed permanently
the use of temporary jumpers in testing.

q~RLII cornmpliance -(or Ff-Fm4 VH•taIla"Hfry

other
to minimize

OiQ.

54.

52

-(Eq
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(-C.
(
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alternating'current high voltage and water adsorption tests, an

have demonstrated their ability to meet performance requirements.Each manhole or cable pull point is accesiblefor Periodic•visual inspection of cables during normal-operatio or prefloodd;.conditions for the life of the plant.' The duct runs are designed

'I. U Cithat inundated test ina of •,; - usaedsgeS -t aredundant 
cables can be conducted. 24TVA does. not use directly buried conduit for any Class 1E cable

.installation which precludes the practice mentioned in item .7. 30.19
8.3.1.3 Physical__I__tfcatlo

n ofSafety-_Peated E•iurenti
A.C. Power Systems

The onsite power system equipment and associated field wiringq isidentified-so that two factors are physically apparent to plantoperating and maintenance personnel:

1. That equipment and wiring is safety-related, and2. That equipment and wiring is properly identified as part of aparticular 
division of separation.

The scheme used to physically identify major safety-related a.c.
electrical equipment employs a suffix label. The suffix labeladded to the equipment name is -A, or -B, which represents trainA or train B diesel-generator power source. For example, 6900-
volt shutdown board lA-A is safety-related equipment, where the I
indicates Unit 1, the A represents board. A, and the -A isassigned to train A.
The 125-volt d.c. vital system is shared between both units and "
divided into four channels- The 12 5"-volt vital charger, 125voltvital battery board, and 125-volt vital battery of each channelis physically identified in its label by I, 1I, I11, or IV..1a 

,A(1' 
,T 

or-vl viV.a 
-aeypqla

fder'HFit fF Ia ",K s i a.bil b "s Mnoq *5er ve as a+erAporar _lpa(rý aeA.+ bat-et.• r Tor 
- :or.' 

.-

"'"': ". ...- '- .._ .. ::. ----&/.c . .'-
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VaIal batfery Y w tvch Serves as a +emporary replacerfene""For _.ny ol: +rke o--he •r - vi-al ba i'a-eies cA rl -"_44\ '
. , WBNP-46 i • 3nd. o+k e "
. a . o Cai-ed ,it + tcxi-iary SU,(dbC• oil El. ;72

redundant trains. The 4 .8 0 -volt shutdown boardtransformersassociated with each power train are separated from the trans-formers associated with other Power trains by a 8 -inch-thick, 8- .46foot-tall reinforced concrete wall. -The 8- i
located in the Auxiliary Building on elevation 757 and 772.*location of these boards is shown in Figure 8.3-2.
12 5-Volt DC. Equipment

The 12 5 -volt vital batteriesAare located the Auxiliary Build. "ing on elevation 772 and are divided int four di.iion (cannels I, II, III, and IV) of separation. Each 2 5 -volt vitalbattery is s-eparated from all other 125-volt vital batteries byprovid-ing individual rooms for each battery with 8 -inch rein-forced concrete walls extending to the ceiling. The ventilationsystem is designed to remove and dissipate.the hydrogen given offby the batteries (see Section 9.4 for ventiX at o system -,and.-FVdescript~ion). ..T--1--, Vital.battery boards are located inthe Auxiliary Building on elevation 757 and are also divided into.four dkvisions of separation.. Each 125-volt.vital battery board• (= r.=J,is separated.from all other 12 5 -volt vital battery boards by 8- "inch reinforced c.oncrete wall extending to the ceiling. Thelocation of these batteries.and boards is shown in Figure 8.3-36

1 2 0-Volt A.C. Equipmenr

The vi-tal inverters are-located in the Auxiliary Building onelevation 772 and are divided into four divisions (channels I,11. II, and IV) of separation. The channels I and II inverters.are located in the Unit .area while the channels III and IVinverters are 'located in the Unit 2 area. The channels I and IIinverters are separated from the channels III and IV. inverters byan B- inch reinforced concrete. wall extending to the ceiling. Thechannel I and the ch'annel III inverters are separated from thechannel II and the channel IV inverters, re-spectively, by adis-tance of 60 feet. The location of the inverters is shown inFigure 8.3-36.

Electrical Penetrations of Primary Containment

Redundant essential .cables enter the containment via separateelectrical penetrations. Where possible, redundant essentialcables utilize electrical penetrations spaced horizontally in-stead of vertically. Where redundant essential cables are in-stalled in electrical penetrations spaced vertically, power

Vftal ba-+ie r y b oarc,-Z e us t0ca1e& or elevaf-,oi 772.In +h&. Same roor as V+-al bafhery is ard. isSspara+e. -From -.- p_ ba-tery by 3'7 ft hign .seisrriic wal 8.3-57).

8.3-45
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associated and non-Class IE cables provides a reliable means of
meeting the intent of Regulatory Guide 1.75 to not degrade Class
IE cables:

1. A circuit 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.

A majority of the associated circuits analyzed have either two
protective devices provided or the calculated short-circuit
current is effectively limited to a value less than the
conductor's continuous current rating. The remaining eighteen
associated 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
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 oftbe protective schemes described above.
Otherwise, the single circuit breaker that protects each non-Class
IEpower or control cable is tested in accordance with the plant's

< technical specifications. d i d

addition, there are certain safety-relat d components, such as the
additional diesel generator unit (ADGU),-which are capable of
supplying power to redundant divisions (channels or trains)
through manual transfer devices. Thlecables from the transfer
device to the component require pecial separation and are routed
in separate raceways with no oth r circuits with the following

exception. Cables with a suffix S may be routed together provided
the following two conditions are satisfied: (1) voltage levels
are compatible, and (2) circuits 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

iaI ba-Oery

52
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8.3.1.4.7 Fire Barriers and Separation Between Redundant Trays

The criteria for separation between redundant trays for variouszones or areas of the plant is described in Section 8.3.1.4.2.
These-criteria'for separation between redundant trays are basedon engineering 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 Section 8.3.1.4.2.

Cable fire stops for redunant cable tray runs through openings
in floors and openings in walls between buildings have been
provided. Also, fire barriers have been installed in flooropenings for redundant cables entering the Main Control Room..These barriers are described in Section 8.3.1.4.4.~4

b.3.2 D.C. Power System

8.3.2.1 Description

8.3.2.1.1- Vital 125V D.C. Control Power System

The vital 125-volt d.c. control power system is a .Class IE sys-tem whose safety fun .ion is to provide control power for engi-eered safety features equipment,-emergency lighting, vital
inverters, and other safety-related d.c. powered equipment-for
th6 entire plant.." The system capacity is sufficient to supplythese loads during normal operation and to permit safe shutdownand isolation of the reactor for the "loss o.f all.a.c. .-power"condition. The system is designed to perform its safety func-
tion subject t6 a single failure.

System Design Requirements

The requirements described below were implemented in the design
of the Vital D.C. Power System.

HledJirudancy

The system is composed of four redundant channels. These fourchannels are used to provide emergency power to the four vital
. inverters per unit which supply control power to thereactor protection system. Other loads are either two divi-

sional or nondivisional loads. No automatic connections are
used between the four redundant channels.

8.3-53
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The -procedure for the substitution of the fifth vital battery for
a primary vital battery is as follows: First, the fifth charger
must be disconnected 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 fifth.ýVital battery board manual transfer
switch must be aligned to the appropriate -distribution panel
feeder (A for batteries I and III, B for II and IV); 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
battery intertie breaker must be closed.

In this mode of operation the fifth vital battery shall be
maintained at the required nominal 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 system: all system
requirements 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 voltage with the primary vital battery
connected.)

TVA 48,9H (EN DES-2-78) SHEET / OF
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Separations

The four channels are electrically.and physically separated sothat-a single failure in one channel will not cause a failure inanother channel. Each channel has a -charger, a battery,-and a•-load distribution board.

SD .Capacity 7IZartipte.e r viral b+r-y--)

The system has he capacity to continuously supply all steadystate loads and maintain the battery in a fully chargedcondition. With the batteries in the fully charged condition," the system has th capacity t.o supply the connected loads for aminimum of two hou• with a loss of all ac power. The battery

rating stated by -the manufacturer is a minimum 2 -hour dischargerating of 686 amperes at 600F when discharged to a minimumterminal voltage of 105 volts. This rating will be confirmed by-

TVA acceptance te-sts, 'and the batteries will be retestedperiodically., in accordance wi h the technical specifications, to* assure that they maintain adequ te capacity." -. ..

_____" 

I "-0108.5 vo'Io+s -For vi+al baffery )Charg ing
r, , ai• j• .. . •.

h ra--hargers~have the capacity to continuously supply the steadystate loads and maintain the batteries in the design maximumcharged state or to recharge-tjhe batteries from the designdischarge state within an acceptable time interval irrespectiveof the status of the plant- during which these demands occur.B-e Chargermay be replaced bya spare charger. One sparecharger is Xpr id for each two normal chargers.

015 Ventilation

46.

52

Each battery room has redundant ventilation systems to preventthe accumulation of explosive gases. In addition to the ven-tilation systems provided to prevent accumulation of the hydrogenproduced by-the battery, there are voltmeters*, •high voltagealarms, and administrative- procedures for control of equalizingcharges that will provide additional protection. Also, as anadded precaution, all cells are of the seal.ed..type and have a . ... " -. -special safety vent that prevents the ignition of gases withinthe cell from a spark or flame outside the cell.

LoadinL2

Loads are assigned according to their divisional requirements.Loads requiring four divisions of separation are assigned to thefour channels. Loads requring two divisions of separation areassigned to Channels I or III and II or IV. Two-divisional

8.3-54
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The- sole function of Seismic Category 1(L) Charger V is to
recharge and maintain proper voltage level to Batte'ry V while
it 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

board and 4 8 0-volt Auxiliary Building Comon Motor Control £,
r es pective ly . I
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'1iiai ba44-ry -Z is ca-. h He arvne. ~ro'- LIJ 1 i-lb~hr
r~a~d . . r 6~~ ha~s a~ _::~ea ei ccjaaq-, aroL veA_-Il44'd b,.

svi~erv-i wtL4 a back1d.kp.
separations to-prevent common mode failures. The analysis(
verifying the adequancy of independence appears in Section
8ý3.2.2.

*The specific arrangement of components is discussed below.'

125-Volt Vital Batteries I, II I, "1a- TVj Ll A CLY

Reference: Figures8.3-36 and. . - 57

These batteries are located in individual rooms on elevatior zl : --
772.0 of the Auxiliary Building. Each battery room is equipped-
with its own heating and ventilating system separate from the .
systems of all other. rooms. The heating and ventilating sys-tems-are designed to provide an ambient room temperature be-
tween 60°F and 104 F and a maximum relative humidity of 98
percent. (C0 p-reeA-ý +o - pecrcer• f- 4. vl+a( baH-f-)ry ),

125-Volt Vital Battery Boards-I, II, III) a4IV.and.-- "

.Reference: Figures8.3-36 aa.N F.3-5-7I = , rr, atCL= .. -

e.e-e-B oardsAare located in individual rooms on elevatibn.757..0
of the Auxiliary Buil-i4ng. Battery. board rooms I and II have
a common heating and air conditioning system that is indepen-
dent £rom the common system for rooms III and IV. Each heating
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
percen.,t.goýLrci -T Is IoCai-ýed- 1. ,,e -ri-~h. ;4 vit.l baler r~oov-. On~ e1eva+;pA 772,0

0+ . Aie- LHjj'&y &i~dir9.Thr~ rC>00,-%' ha.s a ~ ~ S.hqa-fiý atic vesA±ikoi.-or6y* aV~".'I (Pancd. t&CL&tP sHj5#t-) ces) necd. -ra Prov ide.. an arr\0ter-r--h ,-p~ru~Loads be400e, anQ ,rL 101'+F' '~ a 95-reer-c-u. P

Each channel supplies the following types of loads:. control
circuits for the shutdown boards, relay panels, solenoid valvefuse panels,, emergency lighting-cabinets, inverters, annuncia-
tors, and panels associated with reactor instrumentation and
control systems. Tables 8.3-19 through 8.3-22 +list 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 intended
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 list the actual loads expected on each vital battery
system. The three headings 135V, 120V, and 105V indicate the

t _o
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operates 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 limits continuous overload operation to
125 percent .of rated output, (4) protective devices which pre-vent a failed charger from discharging its associated batteryand protect thecharger from external overloads, (5) meteringand alarm circuits to monitor the charger output, (6.) parallel-.operation .capability. (and vi-ta b..fe-.y YW; • ........ sa

" Emergency D.C. Supply ,"7 ~y r9pIacei-red- 4w-V)+aI

The emerge supply of d.c. current to each distributionboard from its associated vital battery. There areSbatteries for the plant--one associated with each chan-nel. These batteries are physically and electrically indepen-dent.. The vital batteries supplythe entire plant d.c. loadin the event the normal power source is-unavailable. 'Withnormal power unavailableaR 4no bztcc- ut f tthree • vital batteries are capable of supplying con-tinuously for 30 minutes all loads required for safe shutdownof both units. *The batteries also have the capability tosupply the essential loads required to maintain the-plant in'asafe shutdown condition for two hours following a loss of allnormal and standby a-cd power, but no accident. Each batteryis normally required to supply loads only during the time in-terval between loss of normal feed to its charger and the re-ce-pt of emergency power to :the charger from the standby diesel
- generator..

Vital Battery BoardS

* -e Battery boardSkonsistg of four metal -enclosed panels.Mounted on these panels are the main distribution bus, batteryand charger input buses, load group fuses, load group .buses,subdistribution circuit breakers, and. various instruments for* monitoring board l.oading..

Each subdistribution circuit breaker-is coordinated to its loadgroup fuse. Each load group fuse fs:"coordinated to th&'2 O_-! F ---ampere battery supply breaker which, in turn,-is coordinated(j to the 16 00-ampere battery supply fuse. The charger inputbreakers and fuses; are -considerdc a load group and are coordi-nat.ed to the batt-ery sutpply pr'l;lect.ive devices. The purposeof thi:; coordinat.ton scheme IJ to prevent a fault on one sub-distribution or charging feeder, causing a loss of the emergency
supply.

8.3-59
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All of the subdistribution circuit breakers are 150-ampere framemolded-case types with the exception of the charger input,emergency lighting, and inverter breakers, which are 4 0 0-ampereframe molded-case types. The load groups are connected to themain distribution bus with fuses sized from 60 to 400 amperes.
The variation in fuses is based on the individual circuit breakertrip settings, or ratings for all devices, which are listed in

Figures 8.3-47 through 8.3-50.

All circuit breakers have trip alarm contacts o alert the controlroom operator of a tripped breaker. The gro d indicator has analarm contact to warn the operator of a dis ibution systemground. Metering on the distribution board includes batterycurrent, bus voltage, main and spare charger voltage, boardcharging current, and ground current Metering for battery..fiurrent and bus voltage are also located on the main control board.
SFor vi'tal baf1 ,' es Z-,Zr,. ', and =

STests and Inspections 

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

The batteries are tested during preoperational testing bydischarging them with a load whichIsimulates their loading duringan a.c. power outage. The test is performed in-accordance with 2 56IEEE-450-198
0 , 'Recommended Practice for Maintenance, Testing andReplacement 6f Large Stationary Type Power Plant and Substation -

Lead Storage Batteries,' Sections 4.1 and 4.2.- A variable load isconnected to the batteries, and a constant current drain ismaintained until conclusion of the tests. The battery capacity isthen determined using the procedure outlined in IEEE-450-1980, 56
Section 5.5.

A battery service test, conducted in accordance with theprocedures of section 5.6 of IEEE-450_!980, is also used to testthe batteries under conditions as close to design as practical. 56 I 52The batteries are discharged through the simulated design loadsfor a two-hour period, and then discharged to the design minimumterminal voltage of 105 so that the battery capacity margin can becalculated. The time r quired to return to normal conditions isestablished by rechargin the batteries from the two-hourdischarged condition to nominally fully charged state. The 24
design loads will be conf ed by field measurements as part of
the preoperational testing rogram. 56

(106,g >O Vila[ baiey )

8.3-60
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The charger will be chocked for normal andadjustability, 100 percen 1t output eqabliy alizind rotaegu.
"latio• With and without the battery connected, and p anae inu-.*2trneaes calibration. 

For the distribution board,:circuitbreakers will be tested for proper trip operation- fuses will' be
checked-to verify 'that the sizes and types specified on t"he *
single-line diagram (see Figures 8.3-47 through 8.3-50" ha, been
instal led, and the board instruments.will 

be calibrat•ode
VItal D.C. Power System Load Data 

ui
Tabland _ n . "".-i 

-e ""o

.... ...e-s t rough 8.3-26 delineate the safety-relate
d  loads

and specify the load current values. The basis for each load
current value is indicated in the tables.. Capacity and ca-
pability of the vital power system- are verified in Section8.3.2.2.

8.3-60a
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2 5 0-Vo.t D,C. Power System

This system provides power for non-safety-related 
loads such asturbine auxiliaries, computer, and switchyard control and:-relaying equipment. The circuits supplying power for switchyardcontrol are discussed in Section 8.2.1.4.

*8.3 .2..2 Analysis~ of V 125l l 2 3 -olt 'D.C,.Contro POe Suvl

The 1 2 5 -volt d.c. Class IE electrical systems were designedcomponents fabricated, and are or will be installed meeting the
requirements of the NRC 1OCFR5O Appendix AiGeneral DesignCriteria, IEEE Standard 308-1971, NRC'Regulatory Guides 1.6, 1.9,
and 1 .32, and o ther. applicable criteria as enumerated herein.
TheAsystem consists of four lead-acid-ealcium 

batteries, six 200-ampere battery chargers, four distribution boards, cable, andhardware. Each distribution board is supplied from its ownbattery and charger. However, there are two spare charger's forsupplemental and/or backup capacity. Each spare charger is
connected so as to be available for use on either of two of thedistribution boards for supplying load or charging thebatteries. A manually operated switch transfers the sparechargr from o ne board to another, and it is interlocked toprevent accidental parallel co'nnection of-the vital power •
systeam s

C. -~-

C)

I 52

C

The distribution borsreechlctdi separate'rooms at iIelevation 757 of the Auxiliary Building, which is designed as a._seismic Category I structurer and they are protected frompotential missile hazards. The batteries are located in separaterooms, and the chargers are located in groups of three in
separate room at elevation 772 of this same building. Therefore,this equipment will not be exposed to hostile environments and,.since it is outside the primary containment area, It will not befls• ..exPosed to significant radiation due to a LOCA..Thus. the system design, equipment l.ocation, separation. and
redundancy assure ability to meet the requireme-nts for- the --•.'..-. . .
applicable accident events described and evaluated in Chapter 15
and is in full compliance with NRC General Design Criteria 17 and 52Regulatory Guide 1.6. 52
The normal or preferred power source to each distribution boardIs from the battery charger which is. supplied from either one of
two 4 8 0-volt s.c. shutdown distribution boards. The battery

8.3-62 "
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serves as an emergency source* in the eventhe battery oharger._ source is lost or is inadequate for the oad required. The totaldesign load for each board with 48 0 -volt a.c. available is shown Iby Tables 8.3-19 through 8.3-22. The p mary oharger supplying 152each board is of more than ample capaci y to supply load currentsiand maintain full charge on the batter y The total design loadfor each- board with the 4 8 0-iolt a.c. navailable is shown inTables 8 .3 -19,through 8*3-22. Since e ch battery has an [41emergency 2 -hour rating of 686 amperes at 600F With a minimum of105 volts d~c, at the battery terminals and the starup time 'on j52the dieselks is less than 30 minutes, the battery capacity farexceeds th maximum design load requirements for each board.*
(086.5 VOI+S.s.f--rt vC-iai baf1-ery)Each essential load has a redundant supply which is el'ectricallyseparate from its first supply. The supply cables are routed soas to provide complete physical .separation from the two suppliesto each load. The overall design of the sys.tem (includingbatteries, chargers, distribution boards, and cabling) in-corporates sufficient capacity and capability to deliver themaximum design load currents required at each remote point and.also to clear any possible short-circuit fault currents." .. Z' , .1 _ = ,a nd .JZ3Z .

The load demand from fh of *'- 'n" battery boards/can begrouped into essentially three categories for. analysis purposes-.These are (1) thevi-til inverters, (2) 6900- and 480- voltshutdown board control power, and (3) miscellaneous control andinn-trumentation loads.' The output fuse and breaker trip ratingsand trip times are coordinated- to provide protection andisolation for the cables leaving the board. 52

-Referring to Figure 8.1-3, it can be seen that each of the three
groups of loads are supplied from the main bus through a fuse toa stub bus from which the power is delivered to each load circuitvia a molded-case automatic circuit breaker. Each stub bus maysupply one or more breakers. Figures 8.3-37 through 8.3-40 showthe exact circuit distribution. Each breaker and fuse has acurrent Interruptlng rating greater than the maximum short-circuit current capability of the battery and charger combined.Each breaker 'and fuse is sized in a-c:Qordance with oirc-t ,_- ....requirement. *The interposing fuse between the main and stubb.uses not only provides high-speed clearing for a very severeclose-in feeder fault, but it also provides redundant protection
of the feeder in the event an

8.3-63
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associated breaker fails to operate, thus preventing a singlefeeder fault resulting in the loss of the entire bus. The fuse
is likewise. coordinated with the main bus supply protectivedevices. -The one panel of the distribution board that is devotedentirely to fused load.'circuits is powered from the main 'bus
through a molded-case breaker which provides redundant protectionand serves as an isolating disconnect switch.

Ta ..T- hargersYare all identical and are rated for a load duty -as
dictated by the battery board distribution and battery ihargingrequirements. The output load of. the charger is delivered.
through a 2 -pole molded-case breaker-that is capable of
interrupting the'battery backfeed into the charger as necessary.The trip setting of the breaker is chosen to permit the charger
to operate at its maximum output capability without experiencinga false trip. The electrical characteristics of the chargerprovide the necessary output power regulated and filtered as
required by the"load for the worst maximum and minimum inputpower condi'tions. The charging capacity exceeds that required to
restore the battery from the design minimum, charge state to the
fully-charged state under worse case load conditions in
compliance with Regulatory Guide 1.32. The input circuit of thecharger is protected from the source power by a molded-casebreaker that also-serves as a3 isolating or disconnect switch.The input power is deriveon bo rom either on-e of two 4 8 0 -volt
shutdown distribution boards. The manually-operated 

transferswitch through which the power, is delivered is interlocked insuch a manner so as not to parallel the two shutdown boards incOmpliance with Regulatory Guide 1.6.

Survilan and aor

Each distribution board and charger is equipped with the'proper
.instruments to provide visual indication of the necessary elec-
trical quantities. An alarm contact is provided on all circuit
breakers and on all fuses located on the fuse distribution board
that closes for a blown fuse or automatic opening of the
breaker. Undervoltage alarm relay' provide annunciation for loss
of power on the buses or power input to the chargers. Relays
which detect a no-charge condition are provided on the chargersto detect a charger failure. Closure of any contact provides
annunciation in the Main Control Room (MCR). Overvoltage alarm
relays in charger provide annunciation for protection of the
batteries. A ground indication alarm meter provides annunciationin the MCR. Also, a battery current ammeter (charge/discharge)and a battery bus voltmeter are provided In the MCR and locallyto verify proper operation of each system.
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The ov rall system design--including function requirements,.
re.dunda cy, capability, availability, surveillance, and energy
storage apacity--is in full conformance with.IEEE 308-1971,
Criteria or. Class IE Systemsd

'la \ . ". r vir-al be r boar&S 4,•, da• X OACL. .

Seismic Qua Ification . / dha ~ rs ' -.

One complete oard assembly and one complete battery charger
assembly have \een subject d to the safe shutdown earthquake
(SSE) condition stipulat d in the design criteria for the'-
particular eleva on at-w ich they.are installed.. (Refer to, 7
Section 3.10.) Th tests were performed in conformance to IEEE
Standard-344-1971, uide for Seismic Qualification of Class I
..Electric*Equipment. One breaker of each type used on the
equipment was opera ed under simulated fault conditions at thesame time the assemb y was experiencing the sesmic forces.
The seismic test res lts assure that the complete assembly will
continue to function roperly and continue to deliver the re-.
quired power during an after any expected SSE condition.

/ Design Test. - I: S ýSe s ic C a+e 56 r*y .i.(L )9

All battery chargers were electrically tested to assure'that
-each unit is capab-~L of performing all requirements as speci-
fied. All boazds were subjected to and satisfactorily passed
the fallowing tests-as specified under-the indicated paragraphs
of section 20-5 of ANSI C37..20-1969(AZ C37) Zo-lq74 -For. 4i'•vital. batfl--r' sys1-4em):
20-5.2.8 - Flame-Resistance for Barrier, Bus, and Wire

Insulation
20-5.3.2 - rechanical Operation
•20-5.3.4.1 - Control Wiring Continuity
20-5.3.4.2 - Control Wiring Insulation

,-(AB-I-Iq7s -For' -P.4~v*H-, bitedr y 5 V 4%IAll molded-cas, circuit breakers comply with NEMA.Publication
No. AB-l-19 64Vequirements,.and all drawout low-voltage cir-
cuit breakers comply with NEMA Publication No. SG3-1965. All
control circuit wiring has self-extinguishing insulation rated
600 volts in accordance with paragraph 6.1.3.1 of ANSI C37.20-
1969., All equipment is certified to operate within the envi-
ronme tal requirement called for in the Design Criteria.
(Refer to Section 3.11.)

k(AN5Z C-'7.Z - )q?ý -ij- -F,.F4h VIta.1 ibal++2y 5.1t)

TPA sev15rY-tfc 4es+ uot er1;red or,~ Vi~ai _Ba-tecy
Board- _ atiok dcis-ri&. 1orb r aneols A, g, and. 0 (i
ac~cordanco- WI+h, ITEE 3,414 71q-75. The b~aranc{ .td
O]nP(s were- verd¢ -ki maiiint-aiin e•ee-r~c&It frunhi¢J'o
d. St-Frucftral iA+e 1ri+v' b re-G.e durt,, , and( a4-er -fte4-es+. No arrinahuic-ioDs 7F' OqulIpre-A-A- ,eree -h',bi+±ed.
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Test Prerequisiites

" Test Objectives Summary of lesting.
and Acceptance Criteria

Conditioning System

d. CRD RoomAir Conditioning units

e. Aoditional.Equipment Building

Air Conditioning Units

f. Cask Decontamination Room Exnaust
* Fan and Cask Decontamination Area

10.

Fan
g. Main oteam Valve ,ault ventilation

*h. Condensate Demineralizer Waste

Evaporator Building Air
Conditioning

I. rquipment vecontamination Room

.. Supply and Exnaust Fan

r- -4.ý ,+ Ii~ ttery Room
* lurbine Driven Auxiliary keedwater

Pump Room Ventilation Subsystem

,Verification ot Auxiliary snuilaing Air

.Preheater System.

ýOperation o0 Auxiliary Building rilter

Room Exnaust Fan

Verification of knergency.,ooling to

the Shutdown Board Room for the Main
Controi .0oom

f

.;

I.X
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REMAIN FACTIOrAL SJRIAG AN DAFrTER AN EART'OUAKE SEE C/lXt
DWG 41N#53-I FOR DETOAILS OF SEISMIC AACAORING OF EOUAOENT
TO FLUOR

z FOR mNL•ACTwRER 'S DETAILS OF BATTERY, RACKS, 40 INTERCELL
C040VECTIfON REFER TO GOULD DS, TvA CONrRACT 4XB-o3ZIOI.

3 O"ROR FORC Fl BAT 8 ERY 5Y5TEM IS CLASS IL AND LOCATED IN
480 vELECTRICAL BOARD RNM IA. FOR EXACT LOCATION AAIO SEISMIC
ANCICRING DErAILS SEE STRLICT ST r 'GS 48WIZ27-4-sB RESPErT/IMLY

4 125vVYITAL BATTERY ] SYSTEM IS BEING ADDED TO REPLACE ANY
OF THE EXISTING FOUR I/. VITAL BATTERY SYTEsMS AND SIZED
7V SUPPLY EMENGEACY 0. 4AS FOR 2 IIQPS WITH A AINIMUMd AM-
BLENT TEMPERATURE Of OOF60E 4. A ANIMUM BATTER ` TE rINAL
vOLTAG Of1 /08.6 vOzS.

5 EXISTING PORTABLE BATTERY DISCHARCGE TEST SiT
IS USED TO TEST TH7E BAdTTER

6. FOR SIAGLE LINE DIAGRAM OF 1ZSV VITAL BATTERY BOARD AND
TRANSFER SCHEME SEE LDOGS 45WTJ-I.-2. &-3.

7 ALL INTERCEULL COIECTPONS ANID -qA R CABLES rETWEEN THE
BATTERY RACKS INCLUDING NECESSARY CABLE TERMINALS. TER MIA4
PADS AND HARDWARE SMALL BE FURNISHED Y OrBATERY M.,4(I-
FACTURER TVA WILL FLNNISH SEISMICALLY ANCAORED CONDORTS
AS RECOMENDED BY o ATTERpY MANUFACTURER FCW SIZE AND
LOCATION TO NAmT THE JUMpf CABLE RNEEDS

B TVA WILL FrhNISH CABLE AAO CABLE TERMINALS AND COWDENT
FOR CONIAeTING BTrTERY TO BATTERY BOARD. NECESSARY PAD
AND FLEXIBLE COAFECTOR AND/O HARDWARE FOR BOLTING TVASI 5
CABLE TERMINALS TO B4TTERY TERMINVALS FAVNIS/ED OB B4TTERY
MAANUFACTrUER TO SUIT AMAJFACTAIRER'S DESIGN

9 DIMENSIONS SMOWN WITII ('1 ARE APPROXIMATE, SHOWN ONLY 70
GIVE SOME IDEA ABOUT CAblE LENGTHMS.

T'Vl INTERp - R.ACK CABUN WILL BE S•UPPLIEDAS
CARE CaBLE LEN6TMA AND CUT- ToTO ~EREPIRE.LE/IrNIS SY
IVAI AIELD.

10. FOR 125V VI'AL BATTERY BOARD MANUFACTURER'S DRAWINGS
SEE TVA CONTRACT NO. 85KA-836724.

II. BATTERY CHARGER FOR IZV VITAL BATTERY 7 WAS BOUGHT
ON HARTSVILLE-PHIPPS BEND CONTRACT NO .78-23245 AND
TRANSFERRED TO WATTS BAR ON TRANSFER REQN NO. 833485.
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