


Periodic Maintenance assures: \
©Maximum System Reliability
©Longest Battery System Life
©lIndication of When to Adjust the “System”
©Indication of When to Replace a Cell

©Indication of When to Replace the System
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IEEE Std 1188™-2005

Batte ry M a | nte nan Ce_VRLA (Revision of IEEE Std 1188-1996)

IEEE Std 1188-2005
IEEE Recommended Practice for Maintenance, Testing, and Replacement of Valve-Regulated Lead-Acid Batteries for
Stationary Applications

5.2.1 Monthly

A monthly general inspection should include a check and record of the following:

a) Overall float voltage measured at the battery terminals.
b) Charger output current and voltage.
c¢) Ambient temperature.

d) The condition of ventilation and monitoring equipment.

e) Visual individual cell/unit condition check to include
1) Cell/unit integrity for evidence of corrosion at terminals, connections, racks, or cabinet.

2) General appearance and cleanliness of the battery, the battery rack or cabinet, and battery
area, including accessibility.

4

) Cover integrity and check for cracks in cell/unit or leakage of electrolyte.
f) Excessive jar/cover distortion.

g) DC float current (per string). This should be measured using equipment that is accurate at low
(typically less than 1 A) currents. (See C.6.) 14



IEEE Std 1188™-2005
(Revision of IEEE Std 1188-1996)

5.2.2 Quarterly

A quarterly mspection should include the items in 5.2.1 and a check and record of the following (values
recorded and observations made should be compared with initial inspection values):

a) Cell/unit internal ohmic values (see C.4).

b) Temperature of the negative terminal of each cell/unit of battery (see B.3).

c) Voltage of each cell/unit (see B.2).

5.2.3 Yearly and initial

The yearly inspection and the initial installation should include the items 1 5.2.1, 5.2.2, and a check and
record of the following:

a) Cell-to-cell and terminal connection detail resistance of entire battery (see C.1 and Annex D).

b) AC ripple current and/or voltage imposed on the battery (see C.5, and consult the
manufacturer).

15
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Batte ry M a | nte nan Ce_VRLA (Revision of IEEE Std 1188-1996)

9.3.1 Immediate

The following items indicate conditions that should be corrected before the next general inspection:

a) If connection resistance readings obtained in 5.2.3 are more than 20% above the installation
value or above a ceiling value established by the manufacturer, or if loose connections are
noted, retorque and retest. If terminal corrosion is noted, clean the corrosion and check the
resistance of the connection. If retested resistance value remains unacceptable. the connection
should be disassembled, cleaned. reassembled. and retested (see C.1).

b) When cell/unit internal ohmic values deviate by a significant amount from either the installation
value or from the average of all connected cells/units, additional actions are needed (see C.4 for
guidance).

c) If any electrolyte is found, determine source and institute corrective action. Clean excessive dirt
on cells or connectors when noted. Remove any electrolyte seepage on cell covers and
containers with a bicarbonate of soda solution (or other neutralizing agent) 0.1 kg to 1 L of
water. Do not use hydrocarbon-type cleaning agents (oil distillates) or strong alkaline cleaning
agents, which may cause containers and covers to crack or craze. Use extreme care when
cleaning battery systems to prevent ground faults (see Clause 4).

d) When the float voltage. measured at the battery terminals. is outside of ifs recommended
operating range, the charger voltage should be adjusted. The out-of-range condition may have
been caused by a defective charger and may need to be investigated. The recommended
operating range may be affected by temperature (see Annex B).



System voltage

System voltage (Vdc)
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Individual cell/block voltage

RECTIFIER
OR
CHARGER
Cell voltage (Vdc) - - -
X ’j’ﬂﬁﬂ‘]”mammmm —MiiiI*I=Ir—H-lIlilfhlf—H:MIl-!!!riillilr!llilr—

< <y, 9 P~ | :i' 1A 9 A <y, <y zi' <y,
*%* L!ﬁ\clﬂuﬂgﬁﬂqmﬂ1ﬂlﬁﬂ1$ﬁuﬁ1uﬂuﬂ LA Glﬂﬂlﬂﬂﬂﬂﬂllﬁﬁﬂulﬂaﬂ (11539

0 J
JLUUNITAIIUIULTAR)

\/ a ~ g} = v A Y Y 1 A
% Iﬂfﬁjﬂ@LL‘U@]W]@?LLHUHW%%NM?Q@HWLE’(N@ﬂU Llﬁﬂﬂuhlllﬂ'lﬁlﬂu

+0.05V 919 cell INAMWITIAUNAY (WU Vav = 2.205V : 2.155-2.255 V/cell )

1 Y '
HUANDI VRLA 3UUTIAUNTZDININNIMUANT TAgmnIziUaneIanaa
vl 6 1hpuLTN LALTIAUAITUTUMgA N TY

D = da 9 Ao A ¢ o q ¥ &~
o MINUUANDTUUTIAUFIVToAUN NN UNAIIUIT Inuan o)
Y
919U



Shorted cell

Cell/block voltage (Vdc)
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Individual cell/block voltage

Cell/block ripple voltage (Vac)
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Battery current

Battery current (Adc)
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Battery current

Ripple current (Aac)
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Temperature

Ambient temperature
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Capacity test

Capacity test or Discharge test
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onon (083 25 (80 75y 2 (37 s (87 10 (] 20 (38 72 (0

1.90 156 110 750 61.0 4/.0 289 210 140 9.50 790 673 434 365 1.26 0.91
1.85 203 136 920 735 550 314 228 150 101 844 723 467 392 1.37 0.99
1.80 240 151 99.0 795 60.1 340 242 158 10.7 8.80 7.58 489 410 142 1.03
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Capacity test

VUADUNITN Capacity test or Discharge test
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A8 1NANITNAT DL

BATTERY DISCHARGE TEST REPORT

Company :fuwea Battery model : MPS12-100 Temperature : 26°C ftanaa: UPS2 Test date ;24/08/2549

Location : nadauitindadiad Discharge current : 15.8 A |At hour : 5 Hr. End voltage : 10.8 V Test by 1)Mr.Pivapal 2IMr.Sawang

Lﬁﬁnﬁ’lﬁ:émuqu : Phone : Cell/System : 14 block Start time :9:25u. Stop time @ 14:25u. System : Vdc Vac Adc Aac

Status | Float |No Load ON - LOAD

String Vol 185.7 W | 1726V | 173.6V | 172.5V | 1718V | 170.8Y | 169.4V | 167.9V | 166.0V | 163.2V | 149.6V | 137.2V | 135.0V

String Amg ] 15.84 15.84 | 15.BA 1584 | 15.8A | 15.8A 15.84 | 15.BA 15.84 | 15.BA 15.84 | 15.BA

Na. Time Float Mo Load 0 10 30 60 0 120 150 180 210 240 270 300 (Time to 10.8V| % Capacity Code{Number)
1 13.65 13.26 | 1236 | 1246 | 1238 | 1229 | 12.23 | 12.13 | 12.03 | 1191 | 11.77 | 1161 1146 | 11.35 300 100% 06018
2 13.65 13.17 12.27 12.35 12.28 12,18 12.11 12.01 11.38 11.58 10.80 210 F0% 0c01e
3 13.65 13.26 12.32 12.42 12.35 12.28 12.21 12.11 12.01 11.88 11.75 11.58 11.42 11.30 300 100% 0z01B
4 13.65 13.43 12.40 12.46 12.45 12.37 12.30 12.20 12.10 11.98 11.84 11.69 11.56 11.47 301 100%6 1101A
5 13.65 1319 | 1234 | 1238 | 1232 | 1223 | 1216 | 12.04 | 11.93 | 11.78 | 11.59 | 10.30 21 7% 06018
6 13.65 13.43 12.45 12.47 1245 12.37 12.29 12.19 12.08 11.96 11.84 11.67 11.53 11.44 100 100% 1101A
7 13.65 13.23 12.42 12.47 12.37 12,29 12.23 12.13 12.03 11.91 11.77 11.62 11.43 11.37 100 100% 0e01B
8 13.65 13.25 12.43 12.46 12.38 12.29 12.23 12.13 12.03 11.91 11.77 11.61 11.46 11.35 100 100%6 06018
9 13.65 13.20 | 1245 | 1247 | 1240 | 1230 | 12.23 | 12.13 | 12.03 | 1191 | 11.77 | 1181 1147 | 11.37 100 100% 06018
10 13.65 13.19 12.44 12.48 12.38 12,29 12.22 12.12 12.02 11.90 11.76 11.60 11.45 11.34 100 100% 0e01B
11 13.65 13.28 12.43 12.45 12.37 12,29 12.23 12.12 12.02 11.89 11.76 11.60 11.46 11.35 100 100% 0e01B
12 13.65 13.12 12.37 12.38 12.31 12,23 12.16 12.04 11.94 11.81 11.65 11.45 11.15 9.95 278 92% ne01B
13 13.65 1343 | 1247 | 1247 | 1246 | 1238 | 1231 | 12.20 | 12.10 | 11.97 | 11.34 | 11.68 11.54 | 11.44 100 100% 1101A
14 13.65 1330 | 1244 | 1244 | 1236 | 1228 | 12.22 | 1212 | 12.01 | 11.89 | 11.77 | 1160 1146 | 11.35 100 100% 06018
15




Capacity test

71511 Capacity test L1
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IEEE Std 1188™-2005
(Revision of IEEE S5td 1188-199&)
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6.3 Performance

A performance test of the battery capacity (7.5) should be made upon installation. It 1s desirable for
comparison purposes that the performance tests be similar in duration to the battery duty cycle.

Batteries should undergo additional performance tests periodically. When establishing the interval between
tests, factors such as design life and operating temperature should be considered. It 1s recommended that
the performance test interval should not be greater than 25% of the expected service life or two years,
whichever 1s less. The expected service life may be significantly less than the warranty period. The
recommended interval assumes that an on-site acceptance test was performed with acceptable results.
Acceptable results are defined as the capacity of each cell exceeding 90%, and the capacity of all cells are
within 10% of the average cell performance. For batteries that were not acceptance tested on site or had
unacceptable results, the first performance test should be given within one year of installation.

Capacity testing may also be warranted within the recommended interval where internal ohmic values have
changed significantly between readings and/or significant physical changes have occurred to the cells (e.g.,
leakage, bulging, etc.).

Annual performance tests of battery capacity should be made on any battery that shows signs of
degradation or has reached 85% of the service life expected for the application. Degradation is indicated
when the battery capacity drops more than 10% from its capacity on the previous performance test or 1s
below 90% of the manufacturer’s rating.
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Maintenance Plan

Every Every Every Every
3 months 6 months year 5 years

VLA
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AMUpavow U3

N15A152979

11599 U Float @ 25°C

NIZILE Float

Current Limit (A)

Ripple Voltage
(Vac/Vdc)

Ripple Current (A)

QLIEEY

VRLA

25 —-2.30 V/cell

VLA

2.20—-2.30 V/cell

20-30mA/100Ah

0.1C,,~0.2C,,

0.5%

0.05C,,

20-25°C

50-60mA/100Ah

(<0.5A /100Ah)
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Thank you & Any questions?

33



