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Y

D. IF any of the monitored cells have bent or broken
sample tubes, or broken thermometer parts in the ceall,
THEN record the cell number in the zpace provided
below, end notify the Electrical Maintenance
Supervisor.

IE¥_NOT,
IHEN mark this step H/A.

Supervisor Remarks:

N{Pf /8.

E. ]IF any cell temperature deviates more than 3°C
(5°F) from the other cells during imspection,
THEN notify the Electrical Maintemsnce Supervisor,

IE _NOT,
THEN mark this step N/A.

Supervisor Remarks:

~T4c /(;QS Lo
* §§£> v

F. Calculate and record on Attachment 1 the
average cell temperature of the monitored

cells listed on Attachment 1. ___E%ELjEE;[

1

8.3 Battery Performance Discharge Test

8.3.1 Connect any remaining battery load test set
control wiring needed for load monitoring or g/z?
control.

8.3.2 Determine and record below the discharge currenmt -

correction factor (K Factor) based upon ths
average cell temperature obtained in Step 8.2.1
and the Table on Attachment 1.

(R Factor) Dis? rge Current Correction }71 .
Factor: _Q. 1o ,»«/«45? 7/
SECOND PERSOM VERIFIER
A Second Person Verifier shall datermime and record beloy the
discharge current correction ia or (K Fector) based upon the
average celi temperature obtsined in Ztep 8.2.1 znd the Table

on Attachment 1.

(K Factor) Discharge fQurrent
Yactor: _ . G468
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8.3.3 Calculate the actual discharge currant by dividing
258 by the K Factor from Step 8.3.2.

258 anmps s+ _0.988 =_261
Rated discharge K Factor Actual discharge
current current
256 Amps = _Z67  Amps - T .
(K) - K8 19~1
SECOND PERSON VERIFIER

A Second Person Verifier is to calculate the actual discharge current
by dividing 258 by the K Factor from Step 8.3.2 and record below.

258 amps + 0. 969 = X 7
Rated discharge K Factor Actual discharge
current current
258 Amps = .?Zé__z__._ Amps ya
(K) B Fala [F=22

Becond Person Verifier Date

8.3.4 Set up the load tester to _¥ 67 amps calculated Eé] 57

in Steps 8.3.3 and 9 h-r .+ of discharge.
SECOND PERSON VERIFIER

A Second Person Verifier shall verify zze: the load tester is set
up correctly for a 9 hour discharge :r t:2 current value calculated

in Step 8.3.3.
econd Person Verifier Date

8.3.5 Cognizant Supervisor =aall verify calculstions™&re
correct and has granted permission to start the test.

/[/é%;ﬁ,féé;iégé; GO

Cognizant Super#@%or Date

8.3.6 Close 2D51 disconnect switch. {55 12
8.3.7 Start the discharge test. é /(7}2 59’{2%

8.3.8 Record the Start time on Data Sheet 2 and
Attachment 3.

8.3.9 Adjust and maintain current throughout the test to
the calculated valuas + 1% of sstpoint, + i Amp. (i.e.,
Displayed Value pgy vary from setpoint by + 1%, then

,{/é 7 %E13-G

an additionsl + 1 Amp.)
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BOIE
Extra data may be taken and attached for the following test. The discharge
rate and the battery voltage should be monitored from start to stop.

- - HOIE
The print out from the Albers unit may be attached to this procedure to

accompany the following step.

8.3.12 Monitor and record the discharge rate and the battery
voltage at intervals established in Data Sheet 2.

8.3.11 IE the discharge is stopped for any reason other

than a low voltage cell,
THEN record the stop and restart times elow.

IE NOT,
IHEN mark this step N/A. ___ﬁﬁf.ziiz

Stop time_(J|S"¢ /740 Restart time_ [S 2D #4755

Rea for discharge stoplo&)‘ ofF ¢ FPoyep
L the BC—ocoa,,

~

8.3.12 IF an individual cell or cells are
approaching 1.0 volts
IHEN record the cell(s) number below and notify
the Cognizant Supervisor immediately, continue the
test closely monitoring the cell voltage to verify
that no cell goes below 0.75 vdc,
I1£ NOT,
IHEN mark this step N/A:
Cell pumber: = Volts: ___
Cell number:_____ = Volts:_ __
Cell number:_______ Volts:_____ _,&in_ﬁ_.,

=

8.3.13 IF at any time during the test & cellls) voltage
drops balow 0.75 vde,
THEN stop the discharge imzediately, coutact the
Cognizant Supervisor and record the step time below
and on Attachment 3, and go to Attachment 2,

I _NOT,
THEN mark this step NfA: !
Discharge Stop Timse: Ni&

2 -

The final readings need to bs rapidly taken as the docaying overall battery
voltage approaches and goes below thae 165 VDU voltage level,

'y

RTRTREEY




2D01 side of fuse connections are energized.
when disconnecting cables.
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8.3.14 Read the individual cell volteges and bettery
terminal voltage (rapidly) when ¢he battery
approaches 105 VDC, and record below and in the
last column of Data Sheet 2. _
Final Battery readings recorded: 105.7 S A7
8.3.15 .. Decrease the test load to "0" when the overall
battery voltage is 105 VDC. __j%jé_ifl;ﬂ
8.3.16  Turn off test lcad. __4%§ia15113
8.3.17 Record the Stop Time above the last column on Data
Sheet 2, and on Attachment 3.
8.3.18  Open 2D51 disconnect switch. > A
8.3.19 De-energize load tester. __S%ﬁé_éaglf
T e D T T e D e O e I Ty T e Ja oo e e —— o~ DEIDmEnETRRREEmmaEs

Contact should be avoided

fuse cabinet.

T T T I I I I IR s oy e s ey e et e e s v s o e S S A S S e wm oy e no oy
8.3.20 Unbolt and remove the load test cables from the < CRI‘

8.3.21

Disconnect any remaining battery load test set
control or monitoring cables connected to the
battery.

8.4 Restore Battery 2D11 to service with the help of operatioms.

g =
EESEmEm T e s e s e T

The Battery side of the fuse connections are energized.

o S ko SN S s W R e s vt
s e s s A e o A A R oo e s

g tend

HARNING T

Avoid contect

when installing the fusss.

e

T

e —

2 e o
S e o 2. Nl S S o o S 3O o — = -

= -

8.4.1 Install the pin indicating fuses in 2D41. oS O 17
HARNING
2001 side of fuse connections are enorgised. Contact should be avoided
when installiing fuses. i
s
8.4.2 Install the 1800 ANP fuses. B° 4917
8.4.3 Close the Battery 2D51 Discomnect Switch. A )
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8.4.4 Verify that the electrical lineup is restored and
the charger is working properly. _%S__&

8.4.5 Record below the charger being used:

~ Charger t.xsed: a DI __%S_B_

8.4.6 Place the battery on an equalize charée; afivér
the battery bank voltage is equal to the charger
set point of 135.2 to 138 volts then start the

72 hour equalize charge. > q‘.
eq e charge e % /

QR Tu or Q320
NQIE
Steps 8.5 may be performed at any time after Step 8.4.6 has been accomplished.

8.4.7 Record below the Equalizipg start time and voltage.
0525 ,9189, 133.46

Start time Date Voltage

8.4.8 Record below the equalize voltage at the battery
after 15 hours from the start of equalization

197.18 VDC Battery Terminal Voltage

Measuring and Test Equipment number: Drom -giTi

Calibration due date:__22-30-93 Q(§ / 9

8.4.9 Record below the Egualizing stop time and voltage.
2 4293|342
P 2

Stop time Date Voltege wvaka

8.4.10 Place the charger on float after completing 72
hours of equalizing charge. M

R TN S R R
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NOTE
124.7 VDC is the Tech Spec valus (lower limit) for & 53 cell bank’'s
float voltage. However, the as laft fleoat voltage should be 127.6 to
1!

8.4.11 Record the fleat voltage measured at the battery below:

Voltage /273 W /W

ACCEPTANCE IF the float voltage "is pot” withinm 127.6 to

CRITERION 130.5 volts,
THEN notify the Electrical Supervisor and/or
S/S for an evalustion of the problea.
IE the float voltage is below 124.7 VDG,
THEN "ismediately” notify the Electrical
Supervisor and S/S that a possible Tech Spec
violation exists.

8.5 Battery Capacity Calculaticn

8.5.1 IF Attachment 2 was used,
THEN use the new calculated ’I‘A from step 15 of

Attachsment 2,

A£ NOT,

THEN obtain T, from Data Sheet 2,

(Start Time -"Stop Time) 42&2__1.?&

8.5.2 IF the discharge was stopped in step 8.2.11,
JHEN the time that the discharge was stopped

(from data in 8.2.11) must be subtracted from

' the T, to cbtain the actual length of the test

Q (TA) or step 8.5.3.

E HQI; - - "
THEN mark this step N/A ;ﬁé'__L__
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8.5.3 Detornine the capacity of the battery by completing
the following equation:

% capacity at 77°F = (TA / TS) x 100

TA = Actual time of the test to specified
terminal voltage 105 volts if no ceslls were
jumpered In minutes (See Data Sheet 2). =~

T

s = Rated time to specified terminal voltage

in minutes (8hrs. or 48C minutes)
(/625 g w/ai)ge

TA (ninutes) _,{_‘Q__ x 100 = #ﬁ‘ 73 i capacity
480 minutes

SECOND PERSON VERIFIER

A Second Person Verifier shall repeat the calculations for
determining the capacity of the battery.

TA (minutes) _is_a____ x 100 = 116,25 % capacity
480 minutes , 2 g z g2

Second Perscn Verifier Date

8.5.4 IF the capacity calculated is less than 90%,
THEN notify maintenance engineer for eveluation,

IE the capacity is greater than or egqual to 907
THEN mark this step N/A. 4&{(_"_‘&4{

8.6 Battery Maintenance

NOTE
When tightening the terminal connectors, two insulated wrenches should be used,
applying one as counter-torque to prevent damage to the terminsl post. If just
checking the torque of a 5/16 inch stainless bolt connection that was not dis-
assembled then 125 in/lb is the proper value. If the connsction was loosened
or disassembled then torque to 165 in/lbs. Step 8.6.1 through 8.6.7 may be
accomplished at any time after Step 8.4.6 has been sccomplished. Steps B.6.8
through B.6.10 may be accomplished after equalize charge current diminishes to
a low enough level such that charge current does not affect resistance

—xreadings.

8.6.1 Verify that all battery connections are tight by
torquing each intercell/intertier connection to

125 in/1bs B ; 73
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DATA SHEET 2
Page 1 of &4
Performance Discharge Test
Battery Bank and Cell VYoltages
. Battery Bank
-{ -Start Time l% 4 ——— S -
Cell 1 Hour 2 Hours 3 Bours 4 Bours
o, 130 Min.11 Hour 30 Min.l13 H 30 Min. 14
N AR AN R WA LA NS A VR B VA
2 172. 901222 | (.9 11.9% /-9 7 27 V3.6 | fo5
3 12.90|2.0011.9% 1).5¢ .97 V1.9 (27 V] 8 |, 75
& { 2.eDl/. 992 11.9% 11,29 L. 24 V1.91 /.97 11.%¢ (795
s {2,002 001 0.8 4149 /.24 | ;97 (/.97 1.6 |/ 75
6 12/00 /a9 | 1.9911.98 /.9 11.97 1/ ¢ 17.%6 |75
7 12,001/ 99 11,99 1i.98 /.97 1 1.7 /.21 1.6 | /75
8 12:0© 12 00 | (.79 11.9Y V4. 94 V1.297 /.27 1).96 }7.95
9 1) .99 | 1.9% 14.9% /-927 | 1L9T lro7g V1.2S | /.25
10 19, 001/.99 11,08 V1.2 1/- 98 | LYT V427 1,.%6 | /o5
11 10,09 1200 |1, 8¢ 12,99 {794 1 1.97 lzg7 1 1.%96 | L25
12 ;.gg /99 ;.gb /.q?ﬁg /'?}V 1377 /.gé ’:;2_ ;'\75’
13 2.00 | ]. ]. /.9 - /.97 . TS
16 1.3 1/2.99 | 1.¢9 | J.9€ |7. 97 | 1.92 /.94 | (.95 /oy
15 12 .00 12,00 1429 | .77 /. 97 .99 1/.9 7 1.6 | .75
16 13,00 1200 |1.5% 199 1/ 97 | 1.97 l/.g7 | [.1& |, 75~
17 12, 90 |/ 99 | L.97 .98 /. 2/ | 1,97 /- 9& 1.726 1 7, 157
18 la. 091499 1799 11,99 1/ 98 | 157 1/-97 | -2 | »9%
19 11,99 |29 |98 1. ?71/.97 1 L3¢ /.95 1.7S | L2
20 12.00 l/.99 V1.99 . 1 7.9 17-97 LYl 1/ gz 1.%¢ |97
21 11.99 l/9e |1.98 [1.78 1797 | 296 V.ag |l 75 1174
22 V1.2?% /.97 |1.9¢ 1 .96 /.27 197 1/.9¢ .25 115
_23 10,00 j2.00 | /-%7 (gl V1 /.97 197 1,97 5. 96 1.5
24 2o 12.00 1.7 1.5 1 /.af 91 _1/.979 (.96 |4.95 -
25 {2.01 12067 12.00 1 d.00 |/ 99 L9y 1/ a4 LY 21 %
" 26 19,00 |Z2.o00 1], 29 1.9 V /.28 | 1.92 V. %4 146 ) e
27 12:00 If99 |1.2¢ {1,991/ 97 | 1.¢7 ir7é 1. 7h1ETST
28 [R.99 . 99 11,294 | 1.7 N/-af } pe) 1/.9 [ Y6 1/.85
29 .00 /. 99 |;.99 1. %9 /.97 | 387 (/.20 (1.G0 1iev0
30 W, 00 I/ 99 1{.9%7 .97 1/, 9¢ 1,27 1/.96 1,96 11,7
31 ved 1499 11.97 | 1L,75 /.94 197 Vg 11,75 17,95
a2 R0 Aoo /.97 1,99 1/, a7 127 1/:27 1144 \]-75
Bank (o 74
vorss| K9 |\wed {5y VBT [/ ol b/ g0 1138 11
Periormed by }Jég%ﬁ?f//i/’ f/{;?j’ b
S&gnature Date
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DATA SHEET 2
Page 2 of &

Performance Discharge Test
Battery Bank and Cell Voltages

Battery Bank 2011

i
i

Cell 1 Houx 2 Hours 3 Hours 4 Hours
No, 130 Hin.i11 Hourli30 Min,i2 Ho&m 30 Min, |13 Hoursi30 Min. 4 Hours:i30 Min,
33 |J.00 /o9l £ 99 V1 1.9¢ {/af 1177 /G4 1 4L96 11.¢8
35 12,00 729 1 1.69 | 1.%7 1, 22 | .91 |, 96 1196 |1.%6
35 1,99 | Jo2e | 2,53 1.¥8 /.97 1.57 1/-96 17.95° 11.%4
36 /.77 | /.99 119 % lr.77 [3% 7. 9¢ | .25 11,25
37 (2.00 1/99 | 1.97 ).?g /.77 166 1/ 96 1175 1105
38 1290 | 2001 [ £% Jot /97 | t.9] 7. 96 11.96 125"
39 11,95 |97 | /-1 .92 1 2. 97 .96 17 96 11.9< |1L9%
40 | 1.t% 1,97 | 1,82 1.2 1/.97 197 /. 76 11.95 11.%4
41 1/7.71 /.99 | 1.9% L8 17.97 .27 1/- 96 1. 75 11.94
4 11.79 /.99 | 1.91 198 1/.97 .97 /. 2e 1195 11.75°
43 | L.SY /.99 | ).9¢ .98 |/, 27 (.97 1/ e [ %5 1125
4, 13.00 1/.99 1.99 .95 /. 98 1,97 /. 7 .25~ 11.98"
45 11.99% /.92 |1.98 199 1/.97 1,96 1 /-9 11.55 | 1.24
46 1,99 1297 11.99 (.98 1/.97 .97 /- 22 11.95 11.95
47 17,.4% /.92 11.9%9 1.22 14.97 .97 |/, 26 | )ys 11.95
48 |/, ?g ;f;q? 1{@2 fg /.‘777 1.97 /-672 Js ‘g: z.g BN
49 . 9 ) . j VX 1.8 /-9 /. IR A
s0 |I-%7 1/.992 | /.22 (.99 1797 .97 V. 9¢ .68 | 1.94
sy /.99 /.99 | 1.%% 1.9 1 /.97 1.97 . %4 /.95  1{.FS
52 1202 1/.99 | I.5% l.9¢ 17.9 1L.97 V- 76 1,95 1)§S”
s3 11.%Y 1/99 | 1Y (.98 1 /.27 /.91 V%96 | ,.95 1[.29
54 41.% /.99 1| 1.99 .98 /.97 1.97 | /.96 | [.557 | (=75
55 11.49 /.99 | 1.99 (.52 \ s.a7 (.97 | /. 9% 7,95 1i-15
s¢ .00 | /.99 | /.99 .98 1/.97 w9l 1/ 76 /&S 1.7
57 /.00 /.99 { 1.99 .07 1/.af 1.7 1/ 9 L4857 1Ly
“eg |2.00 | /99 1,99 | .72 /a7 1.3/ 1794, /.95 1].95S
Disch
| Bt b 268 268 (b8 \Kpd |2 66 | 2ce |69 176

Performed by ém ) ol et
/ T

S }é{ﬁsmm Date

Test Eguip: Beih~ 902, Cal. Due:/2-32-92
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DATA SHEET 2
Page 3 of 4
Performance Discharge Test
Battery Bank and Cell Voltages
Battery Bank 2D11
Cell 5 BRours | __ 16 Hours 7 Hours 8 Hours
No. |5 Hours!{30 Min. 16 Hours{30 Min.|7 Hours| 228 Hour=130 Min.19 Hours
1 1295 V.24 /93 V7.9 119/ ; %? [ Z% 1 1.96 1 [.83
2 /95 11.24 /92 11.%¢/ L gols 98 1/. 571 | 2= &1
3 Ves 11.9¢ 1143 [+ 9§ 1L 271762 1) €C1 1.8 1 (.82
4 Y.2% V1.93 1,792 1.3/ 11 921797 1 /. 211 1251 .02
5 /- 9% .93 /92 11,91 L Poll By 1. &) 85 | -2
6 |7 7% 1.¥3 V22 119/ 0. 01/ 86 1), & L84y | .81
7 1724 .83 1A92 {i.9/ 1 1. %01/ %6 1/]. 7 1B 1 .at
8 |s.ev 93 /92 11.9 | 1. 921/, G¥ |].¢€7 185 | 1839
9 zz¢ 11,93 gz V1-90 11, 721/, &8 | ]. 5k L84 | .81
10 L2y | 193 VzZ92 | [.91 11 921/ 97 1. 571 i85 | , .83
11 L9y | 1.93 /.92 Q1 | /. F0l/. 9% 1. &7 (-85 | 1.83
12 29% 1 1.93 /(-9 (-S4l ). 7ol 8% 11,971 (84 | 1.89
13 l2y V1. %4 1 /923 YUl 92, 97 | (.27 135 1 .82
W4 | /9y L¢3 |\ /- 921 1.9 | & |/ 87 1 /.60 1 (8> (.80
15 1/25 .94 1/ 93 Ve 821 Vg 1/ 29 | ). €) 185 | [.A3
16 /.23 1-9e&3 1/.93 [ 721 1. 9L 1L %Y 2. 721 1BS | 1.83
1797 .43 (/.92 (.91 1 1. 921/. 48 1.8/ 1 (.85 1 1.83
18 1/ 9% 1:.9317.92 1 1. % Jo FO |/ §Y YA N
19 1/.93 .92 (/. 9/ 1. 90 1 I. £91/ &7 oS 1 1831 ;.80
20 /oy 1. 92 1 /22 L 3 L Fol/ L g7 1895 1 .83
21 423 .23 1/, 97 )-S50 - d91/ 97 1 1. &S| 183 19
22 429 e 83 1/.92 | /. 901 1 £21/. 85 | ). &b 1 _1.83 | ;.80
23 1/.9¢ .93 1 /.92 . 11 g0/ 0 | .87 185§ /.89
26 17925 | 1. 9¢ l7-.92 1 1. N[V 4. 90|/ 89 | 1. 87 85 | .83
25 |/.9¢ (.25 /-9y - 9% 1. 921/ %0 1. &9 K7 1 .85
26 1/.2% (y3 /.92 V1.911 1. gol/ 07 L8711 .51 .89
27 /.79 [ 73 1/.92 I, Y1 7- 901/. 8% | 1.57¢ 85 | 1-82
28 1lo9¢ 1 423 /.92 [ Aty Jo g0l/ X | 1. ¥7 1.86 | 1.8
29 /. 9% .53 1/.92 V- STV 1 901/ 58 | 1-%71 1.5 .82
30 /.29 (.93 1/22 V1811 1. 901/ £9 ;. 87 18 1 /83
Bank ! / -
vorts|//3- 0| /1.4 JL Y frogiofe 11057 o1yl 1087
Performed by o0h Teyee g AV LG D
Signatuy Date
HOTE , i
Terminal voltage of 105 volts may be resched before a hour or ¢ hour reading |
can be taken. Indicate the nusber of minutes past the hour or half hour i
above the column where the last rsading was taken at test compistion §
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9.6 Verify that all cell-to-cell end termimal comnections are
less than or equal to 150 mocro-ohes.

9.7 Verify that the battery log book has bsen updated to
include the following:

9.7.1 Date this procedure was performed.

9.7.2 Time this procedure was started.

9.7.4 Any problems encountered and corrective
action taken.

9.7.5 Performer of this procedure.

£8 ;5

Kb/

9.7.3 Time this procedure was complsted. _ﬁé_ﬁ

I

9.8 Notify the Unit 2 Operations S/S that 2D11 Pexformance
Discharge Test is complete. _ﬁ__{f:

9.9 Perform post test check of torque wrenches on Torgue
Tester and record the following:

Equip. No. 7a/- $%5 Cal. Due Date/2 (/2 [ £2
Equip. No. Je/-£32 Cal. Due Datefe /2S /52 4r*2 [S

9.10 All setpoints and tolerances in this procedure have been
checked and are verified to be within the limits herein
specified and any exceptions are noted.

10.0 ATTACHMENTS AND FORMS
10.1 Attachments

10.1.1 Attachment 1 - Discharge Current Correction E Factor
For Temperature

10.1.2 Attachment 2 - Juspering Low Voltage Cells

Calculation for Totel Down Time

10.1.3 Attachment 3

YAz Found® Besistance

10.1.4 Data Sheet 1

Performance Dischargs Test Battery Bank
Yoltage

“As Left™ Resistance

16.1.5 Data Sheet 2

10.1.6 Data Shest 3

18.2 Foras

10.2.1 Hone




ATTACHMENT 1
DISCHARGE CURRENT CORRECTION
FACTOR K FOR TEMPERATURE
Temperature
‘ (F) Factor K
Average
Cell No. Temp. (F) Temp. (F) Fector K
-1 8 62 1.098
— —2LE 63 1.092
. SLe 64 1.086
18 -/ . 65 1.080
—tb 66 1.072
—0 67 1.064
—30 68 1.056
. S I+ N 69 1.048
48 Lllo 70 1.040
56 _fl.o 71 1.034
72 1.029
Tenmp. 73 1.023 ’
Total for 74 1.017
10 colls = _PD. D 75 1.011
76 1.006
77 1.000
78 0.994
Temp. Total for 10 cells _ Avg. Temp. 79 0.987
10 80 0.980
81 0.976
Average Temp. = 255 55 °F 82 0.972
) 83 0.968
Req. Factor K = __O.CoR 1A 0.964 — -
- 85 0.960
86 0.956
87 0.952
88 0.948
89 0.944
90 0.940
91 0.938
92 0.936
Test Equip. #__4H 7T O2& Cal. Due:_/— /-9
M Uemn G 117 192
_— (}’erfomed By Date
e S22 S Firzizz
Second Person Yerifier Date




