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STATION BATIERY CAPACITY TESTS 125V LC

PURPOSE

To provide instructions for testing the cepacity of the station 125V IC
batteries 2nd thair ability to m2et the demand requirements of the systen
to which they are connected satisfying the requirements of Reference 11.6.

RESPONSIBILITY

The Hain'eﬁance Eng.neer shall be responsible for the proper
implerentation of this procedure.
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DISCUSSION

Capacity tests performaed on the 125V station batteries are divided into
the following catagories.

3.1

3.2

3:J

3.4

Acceptance Test = A capacity test performed on a battery upon
initial installation to determine that it ceets specifications or
manufacturers ratings or both. This tes: consists of a constant
current load equal to the manufacturers rating of the battery for a
specific lengsh of time.

Performance Discharge Test - A capacity test perfor—:d during
shutdown, within the firs® 2 years of service and 21 5 year
intervals until the battery shows signs of degradazion. Annuzl
performance tests should be given a battery tha: skows signs of
degradaticn or hus rzached 85 percent of the servize life expec-ed
for the apylication. Degradstion is indicated wher the batze:y
capacity drops more than 10 percent of rzzed capasity from its
average on previous performance tests, or is balow S0 percen: of the
manufacturers rating. This test is perforcad on the bastery, as
found, after it has been in service to detec: any chenge in capacis
as detercined by the acceptance test. Successful co=pletion of this
test verifies the battery capacity to be 2t leas:t B0 parcent of zhe
manufacturers rating. Test parazeters (i.e. curreat load and tess
time) are the same as Acceptance Test parzczezers for cozparison
purposes.

Service Test - A special capacity test parformad daring refueling
operations or at sox2 other outage, with intervals bstueen tests not
to exceed 18 months. These tests are perforazd o verify the
capacizy of the battery is adequate to rzintzin Zn orerable status
all the actual ecergency loads for 3 period of 2 hours.

The following topics are contained in this procedurs:
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8.2 Acceptance & Performance Discharge Test 7
8.3 Service Test 7
8.4 Test Linits 8
8. Test Completion 8

Appendix 12.]1 - Battery Capacity Correction Curve

Appendix 12.2 = 125 Volt Battery Capacity Test Daza Shae:
Appendix 12.3 - Individual Cell Voltagze Data Shee:

Appendix 12.4 = 125 Vol: Battery A - Load and Voltags Profile
Appendix 12.5 - 125 Volt Battery B - Load and Volzage Profile
Apperdix 12.6 = 125 Volt Battery C - Load and Voltage Profile
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4.1 There shzl!l be no ecoking, sparks or open flazes permitted in any of
the batiery rooms. Eyirozsn released by the battery is extrezcly
fianmable and may explade.

4.2 Ensure the battery area ventilation is operatle. 1If ventilarion
eystea is inoperable, area shall be checked with a portable hydrogen
analyzer. Ko entry should be made into & battery room with hydrogen
concentration greater than 2%.

4.3 Use appropriste electrical safety precautions while working on the
battery,

.4 If electrolyt: comss in contact wi¢n the skin or clothing it should
be flushed I m:iiately with water 222 then neveralized with a
solution ¢f baxing scda and wazer () ib./gal.). 1f the el:ctrolyse
comes in contacst with tha eyes, wash or flush with large amounts of
clean water. S:cure medical treasrent immediately,

4.5 Use insulated or sparkproof tools whenever possible during battery
maintenance.

4.6 The test leads shall bs connecte? with sufficient length of cadle to
prevent accidant2! arcing in the vicinity of the battery.

4.7 ALl terminals and connections made up during this test ghall be
torqued to a value of 150 in. 1bs. + 6 in. 1bs.

4.8 Observe the batzery for intercel! connector heating during the
discharge test.

PREREQUISITES

5.1 Station Equiprent Clearance Percits in accordance wish Referance
11.4,

5.2 Ensure unobstru=tad egress from battery room.

5.2  Loca! eyewash and shower stztion cperable.

5.4 Battery electrolyte at proper level,

5.5 Acceptance Test only -~ Equalizing Charge of Staion Batteries,
Reference 11.3, rust be performed 3 to 7 days prior %o star: of
t"t.

5.6 Prior to al! capacity tests, Quarterly Station Battery Check -
Voltage & Density 125V DC, Reference 11.5, must be performed.

5.7 Insure load on battery is at mini-ua by use of IC clamp on ammeter

on battery output cables. The Maintenance Engineer's permissien
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7.0

8.0

5.8

5.10

shall be required for removal of battery leads with th: battery
carrying greater than a 10 aup load.

Visually check to insure a!! battery connections ar. clean, tight §
free of corrosion.

Test equipment required by this procedure shall be funztional and
shall not have exceed2d the calibration due date.

The reactor shall be in CONDITION 2, 4 or § prior to the 125V
battery being disconnected from its DC bus.

LIMITATIONS & ACTIONS

6.1

6.2

During test as the battery voltage decreases the resistance of the
load bank will have to be decreased periodically to raintain desired
discharge curreas,

1f any individual cell is approaching reversal of its polarity (plus
1 Vor less) but the battery terminal voltage has no: yet reached
its lower test limits, the test slould be continued wvith a jumper
across the weak cell. Complete the jumper connection 2way from the
cell to avoid arcing near the cell. The new mini=um tercinal
voltage should be deterrined based oa the recaining cells (1.75V x
no. of cells),

YATETIALS (R TEZST EQUIFMENT

Tal Variable resistancs bank

7.2 0-300 and 0-3 Volt DC voltmeter

7:3 0-1000 AMP AMMETER

7.4 0 to 300 AMP DC CLAMP-ON ACETER

p . ° 0 to 300 IN. LB. TORQUEZ WRENCH

PROCEDURE

8.1 Test Freparation INITIAL

8.1.1 All applicable prerequisites completed, cla=p on
ammeter reading

SP34.315.02 Rev. P
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8.1.2

Isclate battery by retoving the intercell bus tonnzctions to

which the outjut cable connections are aztached, lifting the
six output cables zs nozed on the following sketch, and then
replacing the intercell bus connections:

- [
3109 STER ' =]
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' o ey
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3707 STEP il;g;?

Figure 1: 125V Bastery - plan view
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8.1.3 Azcording to the following skesch connecs =ess apparastus to
the battery at terminals referred to in previous step,
(8.1.2). Tes: apparatus switch shall be lef: inm the open
position.

125 Volt Battery

—‘IIMI L

o

Armeter
Range 0-1000
% :E Load
w 9 Bank

“
<

- Ny > 4

“%——>2 Variabile
é Resistzaze

Figure 2

125 Vol: Battery - Capacity Test Apparatus Sketch
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Read and record temperature of battecy electrolyte on every
sixth cell,

cell no.
e
Gl

tenperature

il

thermometer no.

Acceptance and Performance Discharge Test

8.2.1

8.2.3
Service

8.3.1

Correct battery capacity for texzperature according to
capacity correction curve, Appendix 12.1 to correspond to a
2 hour discharge rate of 859 amps at 77°F (25°C).

Temperature corrected discharge rate amp.

Start the test by closing the tes:t epparatus switeh, placing
the load bank in the battery circuit, and caintain the
constant current discharge rate calculated in step 8.2.1 for
the ertire test period while perforning and r2covding
weasurenents designated on Appendices 12.2 & 12.3 at the
following time intervals:

8.2.2.1 Appendix 12.2 - Reading at start of test and 2+
ten minute intervals or whenaver load resista~-s
is changed.

8.2.2.2

Appendix 12.3 - Readings at start of tes: and a*
test times of 45, 90, 105 and 120 minutes.

Proceed to step 8.4 for test linmiss.

Test

Start the test by closing the test apparatus switch, placing
the load bank in the battery circuit, and caintain the
constant current discharge rates and tizes specified in the
applicable 125 Volt Battery Load & Voltage Profile
(Appendices 12,4, 12.5 & 12.6) while pertorming and
recording mzasurements designated on Appendices 12.2 & 12.3
at the following time intervals:

8.3.1.1

Appendix 12,2 Readings at start of tes: and every
ten minutes or whenever the load resistance is

changed.
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8.3.1.2  Appeniix 12.3 Rzzdings at start of zest and a-
test tizes of 45, 90, 105 and 120 pinutes.

imics
Maintain required discharge current until! one of the
following limits is reached:

8.4.1.1 Battery terminal voltage decreases to 105 volts
(ICV average 1.75 volts).

8.4.1.2 1Inadbility to maintain required curren: dischargs
rate.

8.4.1.3  Tesr time of 2 hours elapsed (Servize Tese only).

Test Compleczion

8.5.1

8.5.2
8.5.3

B.5.4

8.5.5

8.5.6

Wnen one of the limits of paragraph 8.4 is reached reczord:
Test Duration

Battery Voltage N Instr. Ko.

Ending Discharge Rate Instr. No.

Open test circuit switch and disconnact test apparatus.

Set systex voltape equal to battery volteze and reconnecs
battery output cables lifsed in step 8.1.2 Intercel: battery
connections to which the battery output cables are a2t:a-hed
should be liited prier to and rerlaced follewing ourput
cable reconnections. Bolss shall be Torqued to the values
in paragraph 4.7,

Watch Engineer notified thas battery system Is back o
noroal that the charger arnd bus should be rezurnad o
service, and P-feranze 11.3 should be perforzad.

For an # .¢ atc or perforzance test deterpine the battery
tapa- ' thie following equatzion:

« cspacity @ 25°C = Ta x 100
2 hrs

were the test discharge current is at rating and where

T = Actual duration of *est to minioum specified
terminal voltage

Calculated percent tapacity at 25°C

If the battery does not deliver its expectad capacity the
test shall be repeated cnce after:

SP34.315.72 Rev. ¢
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. 10.0

11.0

8.5.6.1 An egualizir; charge has been parforced on the
battery at least 3 to 7 davs prior to the retes:,

8.5.6.2 All conneztions have bean checked to be clesn,
tight and free of corrosion.

ACCEPTANCE CRITERIA

5.1

9.2

FINAL

llattery discharze tests shall be considared acceptable if the
following criteria are mes:

9.1.1  Acceptance Test: capacity 100% or greater
9.1.2 Parfornance Test: capscity BCX or greater

9.1.3  Service Test: two hour test tocplete with battery voltaze
greater than 105 vDS

Upon failure to meet the above Acceptance Critaria, the Wasch
Engineer shall be notified and a MWR shall be initiated in
accordance with Reference 11.8 to find and correct the cause of the
problen.

CONDITIONS

10.1

10,2

RETEYVE

11.1
11.2

11.6
11.7
11.8

Battery reconnected to its respective bus and on float

Procedure and data shects subnitsed for review, approval and
retention in accordance with Feference 1.1,

S~CES

Could Battery Tech. Manual File R42.18p

IEL Standard 450-1975, IEEZ Reconmended Practice for Maintenan:ce,
Testing ard Replaczemen: of Large Lead Storage Batteries for
Generating Stations and Substations

SNPS SP23.315.92 Equalizing Charge of Station Batteries

SNPS SP12,011.01 Station Equipment Clearance Permits

SNPS SP34,315.01 Quarterly Station Battery Check - Voltage & Density
125 vpe

Technical Specifications, 5/19/76, Section 4.8.2.3.2.4 and e
SP 12.916.P1 Surveillance Program

SP 12.913.01 Maintanance Work Requests

§P34.315,02 Rev. p
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( 12.0 APPENTICZLS

12.1 Capacity Correztion Curve for Te-peratures 2t variances to scardard
P7°F (25°F) at 2 hour rate discharges, Specific Gravity = 1,215

12.2 125 Volt Battery Capazity Test Cata Sheet
12.3 1Individual Cel! Voltage Data Sheet

12.4 125V Battery A Load and Voltage Profil
12.5 125V Batzery B Load and Voltage Profile

12,6 1

o

3V Battery C LoaZ and Voltage Profile

SP34.315.02 Rev. ¢
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Capacity Correction Curve for Temperatures
at variaaces to staadard 770F (25°C) atr 2
hour rate dircharges

Specific Gravity - 1.215
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125 Volt Battery Capacity Test

Systen Data Sheet

Appendix 12.2

Voltmeter No.__

Acmeter No.

Battery
Volrzre

_Battery
Curreat

___‘llpi:g ¥, B

7 e

-
Batterw
Voltace

Bastery
Currens

Readinz Yo. 15

19 20 21

Tize

Bazttery
Voltage

Battery
Cursrent®

Conducted By:

Date:

Date:

.nt. Engr. Review:

=?F34,315,.92-1

SP 34.315.02 Rev. §
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APPENDIX 12.3

INDIVIDUAL CELL VOLTAGE DATA SHEET

125 vDC svzTz:
VOLTXETER MO,

T e = T
bel!, ] ' Cell i ,
No. Start 145 rin (20 min '105 ein ;120 min [Yo. Start 145 rin 90 min 103 nin 1120 gi-
T | i i 1 EL [ | |
2 1 | 7 i 37 ' f 1
3 | | | | 33 | i | |
4 i i i ] EI'N | ! i
1 3 1 R | | | 3 1 ! | |
I 6 | | | { 36 | I | i
| 7 | | L_____ | 7 | : [ i
L & ! | | ~ M 38 | ! J
B ; | 4 3 7 | !
10 ! | L TO ! |
11| I | | 41 | | [
12 | | | 62 | I i ¢
a3 i | { 43 | i | | ]
14 | | { R ! { i
15 | | { ! 45 | | | |
i | | | 46 ) i
. . [ [ / |
( 95 | | | | 48 | | | i
L | | ! i Ly ¥ ' ' {
Ll_gO i | | g E ! !
| 21 ! | [ i o5, ] ' [
22 ! I | [ - S : i
25 B ! i : 3 ; ,
Qo | | ! | I 56 ! i
125 ; ] i | 55 ;
126 | | | . | 56 i ‘
{27 1 [ | ! ] 57 | i ' ;
| 26 | - | i | 58 | ]
‘-29 { ' H 59 ! i
30 ! N Sy 60 | |
Conducted By: Date:
Maint, Enz. Review: Date:

SPF34,.315.p2-2

i
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APPENDIX 12.4
125V BATTERY A
LOAD AND VOLTAGE PROFILE
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APPENDIX 12.5

125V DC BATTERY 5
LOAD AND VOLTAGE FROFILE

585
345 335 - 320
1 f L ! ] ]
| 2 20 60 11S 120
TIME (MINUTES) -
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. APPENDIX 12.6

125 V BATTERY C
( LOAD AND VOLTAGZ PROFILE

p—

105 1
|




e e R - S R~ . o St Bl i W s Wittt i, BB A -

NOTES FOR APPENDICES 12.4, 12.5 & 12.6

Voltege profiles are based on the design minipzum temperature of 77°F.

Voltage profiles are based on end-of-life capacity of the batteries (80 percent
of rated capazity).

Voltagz profiles ere based on assuzed loss of current supplied by tha battery
charges for the entire 2 hr, period.

The load profiles are based on the limiting DBA with respect to battery capacity,
which is the LUCA.

Load profiles are based cn manual/remote stopping from the main control room o

certain non-safety related loads after they are no lorger required. These loads
sre oil puaps for reactor recirculation pump M.G. set - turned off afser £0 min.
Main turbine bearing oil pump - turned off after 60 min.

Design minimum charge state is 105 Vv,

SP34.315.¢2 Rev. P
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