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CGT Station Battery Maintenance and Testing Procedures

General

Proper and regular maintenance helps 1o maximize battery life. Regular testing detects weak cells
betore they fail, thereby improving nverall direct curtent {de) system reliability,  Good recordkeeping is
invaluable when seeking warmanty recovery.

Employee Safety

Safety Equipment
The tollowing equipment must he worn when taking specific gravity and/or electiolyte temperature
readings on flooded cell hateries:

+  Uogeles, salety glasses with side-shields, or face shields.

«  Acidoresistant gloves,

. Protectier apion
Bortable or stationary evewash equipment must be located in the battery storage area or immediate
vicinity for insing eves and skin following comtact with elecmbyte

Precautions
Station battenies present an electiic shock hazard. Observe the following precautions when working
on of around the batteries:

= Smoking, open flames, and arc-producing equipment are prohibited inthe nmediate
vicinity of the battery.

+  Meutralize static buildup before working on a battery by contacting the nearest effectively
grouuled surface,

+  Keep metallic objects, such as jewelry or nen-insulated tonls, away from the batteries when
perlomuing mainenance,

Electrolyte Spill Cleanup

“Small” Spill Cleanup - Non-Hazardous

Use abaking sodasvater mixture {1 poundigallon of waterd to neutralize small electrolyte pills

{* 1pint orless), The baking soda‘water mixture will bubble rapidly asit nentralizes the sulfuric
acid electiolyle. When adding more neatralizer does not result in fusther babbling, the acid can he
ropsidered neatralized. Use absobent material to clean up the neutralized mixture (carbon dioxide

gas, water, and sodium sulfate), and dispose of it as normal waste,

“Large” 3pill Clearmp

For electmlyte spills larger than | pint, please contact your assigned envimnmental enginesr or
specialist for proper cdeamup procedues,
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Rowtine Inspecticns and Maintenance
This section describes inspections and procedures to be followed by district maimenance employees. For
inspeection and maintenance task frequency, see Table 1 on Page 3.

A. What to Cherk and Rerord (Ser Attachment 3, “Batiery Maintenance Leg Sheet.”)

1. Rerond the ovesall float voltage measired at the battery terminals. {5ee Pages 4and %)

2. Recond cell voltages.

A Recowd vell tepperatures at the negative terminal nsing aninfraved temperature detector

fvalve-regnlated lead acid [VRLA] batteries nnly ).
4 Rerond the ambient temperatuie inthe battery stotage area.
5  Record the changerrectifier output current and valtage,

6. Rerond celltn-cell interconnection resistance using an Alber Cellcorder or micro-ohmmeter.

7, Record cellunit intermal resistarwe using an Alber Cellerrder ar mica-ohmmeter.
8 Recond any cracks in cells or electrolyte leakage.
9. Reomd any excessive jaricover distortion (VRLA batteries aalv).

15, Check the terminals, connectors, and racks for corroston. Clean as per manufacturer
Imstmctinns,

11 Ierced] resistance measurements should be similay for similay connections, 1T not, orif
values have increased since eatlier measy s, remove and clean the connedors, aml
reapply corrosion inhibitor, Reassembile the compections and fonque to manufacturer's
specifications using an appropriate insulated torque wrench (typical tomue * 100 in-bj.

12, Check the general appearanre and cleanliness of the battery, rack, and sunounding avea,
13 Engyre that the ventilation sysem s oparating properly and the vents aw unobstucted].
14, Check for unintentional battery grounds {if the changing equipment includes the de ground
detection features).
B. Additional Checks for Flooded Cell Batteries
L Measure and recond spectfic gravity and electrolyte temperature.  Electrolyte temperatures
are measured by inserting a thermometer into the jar
Note: Take specific gravity measurements before adding water, [Tthe electrolate level istoo
lonw to take the reading, add water, and then wait at least 72 hours to take the readings.
This allows adecuate time for the water to mix properly with the add
4 Cherk electmlyte levels, Add distilled water to keep the level between the "Hi® and “La”
marks on each jar

3 Check all Hame arestors to ensure that they are not clogged.
4, Inspect the battery plates for cracks, sulfate formation, swelling, and sediment accumulatinn.

5 Check for excessive gassing. There should be little or no visible gassing daring normal
aperating,
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Table [: Maintenance Freguencies for Flooded and VRIA Barteties
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Record averall float vokage of battery (measured arbattery

termmalsi %% XK KX XX
Recurd pilot cell volage . KA X X X

Fecond mdvidual cell velage. b . X X X it
Hecord the ambient emperature in the battery storage area. NN KX Y KX
Record pilot cell tempe rature KA X X X

Fecond mdividual cell temperatures b . X X Y it
Kecord the chargerrectifier ourpur cumwent and voltage (331 BN A XA XX
Revird cellio-vell imerzonnection resiztance uzing an Adber

Cellecader or micro-chnmeter, i X X s X X
Reewrd celbunit ntemal resistance using an Alber Celleordern K X X ¥ X K
Recrd pilat cell specific griavry. K X K X

Record speclic graviy of electrobte of indisdual £edls, A ® ¥

the general appearanice and dleanlness ofthe batery,
and sumounding ares. s XK X XX

Check for corrosion arterminals, connectors, andior racks.

Clean per the manulacturer's insbuchions. KX X% x X
Tuarguge intercell cianng ciors (43, K A ¥ X
Ensure that the ventdation system iz operating properh and

vents ae unchsiructed, %X KK XX AX
Chieck for crachs in ey andiow electralyte lealage, Chel fur

i S sin g, KN XK A% R
Check elecimde plates for cracks, sulfate famaion, and

sedim en Faro ton. Ky by X by

Cheek sleorolete devels, Add distille d warer as ngcessary. % X % X

Check for chaige d Jame arrestors, K X X

Check for excessiwe jaroever distarhon, X, X X H
Check for unintentivnal baver grounds (57, % ES X ® X
Motes:

i1y spedal task caregory 1% as indicated in Segton C vSpecial Tmpeedons” of this agackment,

Cell tempervamress ars checked with a themumme ter Flooded) or infraze d deteetor (VRLAL
(31 Chargeraectiier outpf veltage varies with twmperaniee {emperature -com pensaied squipment

anbel See Secton O of this arachment for svaluanan of ve adings

(45 As indicate d by inercell resistance readings {see Secton A& fem 11 for more nform aneni,
(5% This can be easidy checked for charging equipme nehaving a de ground deection feature,
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. Special Inspections

I the battery has experienced one or mote of the follewing conditions, perform inspections and
maintenance tasks as indicated o Table | under “Special™

*  Extended power outage resulting in long discharge on the battery,

*  Routine capacity testing (typicallv, the entire battery system is checked and documented
during this testing ),

»  Une or more hattery jars is replaced.

»  Extremely high (sustaived) ambient temperature in the battery area.

D. Frequency of Inspedion and Maintenance Tasks

See Table 1 "Baimenance Fremensies for Flooded and VRLA Battegies,” on Page L

E. Pilot Cell Selection
When selecting apilot cell, select one that meets the follonwing criteria:
+ Nt located at either end of a rack step or tier.
* Nt the fiyst or last cell ina string,

*  Nat closest to or farthest from any ventilation sounce, such as a wall-mournted air
conditionerheater, doorway, s,

For flonded cell batteries, it is recommended that the cell with the lowest specific gravity mading
be selected as the pilnt cedl (also considering the other factors listed above). Hioweser, because a
slight amonat of electioly te s lost each time a hydrometer reading is taken, it is advisable to
change pilot cells annually for flooded cell batteries.

For VRLA batteries, select the cell with the lowest float voltage, also considering the other
factors listed above,

E. Setting the Float Voltage

Lnproper Hoat voltage settings are major contributo 15 to premature battery aging, especially Tor
VRLA batteries. Strict attention must be paidto proper adjustment. Though mest charging

equ ipment inclides temperature-compensati on circuitry, use the formula given in “Sample
Alculations” o Page & to calculate the proper setting at least anmually. Caloulating the setting
confirms that the temperature-compensation circuitey s working pmpem and ensures the proper
adjustment to the float voltage level.

Note: Float voltage measurements must be taken at the battery terminals with a calibrated digital
voltmeter, Do mot rely onthe chaging equipment’s voltmeter for this measurement.
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G. Sample Calcnlations
Battery Type: GNBE Absolvte 1P [VRLA), 60 Cells
Ambient Temp«sramm ' BSOF
Nominal » ltagn; @ 77 222 - 227 wolts per cell (WP
Yooneror & T o - 77 9F % (0,003 VEF]
Using the data and formula given aboe™:
Vool & 2029 - 1185 - 77} x 0003] = 2.286 VI
Wiga = {2.286) x 60 = 1&7.06 Y

Comnpare this with the nominal value at 225 VPC = 125 ¥, 2 216 V dilference,

H. Equalizing Charge

Nuote: Equalize chamging is not normally tecomumended for most VRLA fype battesies.
Allowable variatinns among vell voltages in VRLA batteries can be much gregter than for
Hooded-cell batteries. Consult the manufactarer’s literatnre for specific instuctings for
the battery type heing need.

Perform an “equalize charge” on a flaoded cell battery when any of the following conditions are
noted during mutine maintenance and inspection:

I Cell voltage readings vary from the average value by more than £0.04 V for lead-calciom
cells, or +81.02 % for lead-antimony cells.
2. The specific gravity of any individual cell falls helow the manutactuser’s lower limit,

2 Anindividual eell voltage reading falls below the minimum recommended voltage set by the
mamfacturer {typically 2,13 V lor 1215 specific gravity cells),

4 Fellowing battery capacity testing.

Ambient tem peraturrﬂ far this caloulation is the average temperature in the battery area.
Formula taken from “Absolyte TP, nsallabon and Gperatdn g stroctions,” Section B-20, Page. 20, Consult the
appropriate manufomeer's leramre for comectnn fomula e for batteries sther tan the GNE Absalye,
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Required Testing and Replacement

Testing will be done by a minimum of one Gas Construction Maintenance and Constiuction {50 M&LD)
technician and one district technician, GC M&T has the primary responsibility for overall test schedule
conTdination.

A, VRLA Batteries
Caparity testing is recuired tor these batteries at the time of installation and annually therealter.

B. Flooded Cell Batteries

Capacity testing is required for thesebatieries at the time of ir
a subsequent intervals of 5 years.

ation, 2 years thereafter, and

Testing every 2 years is reguired when the battery has reached 85% of its service life {typically
17 vears for a 20-vear battenye).

Annual testing is required when any or all of the frllowing conditinns exist:

«  The battery has reached 85% of #s service life and has a tested capacity belaw
106% of the nameplate value,

* The battery vaparity falls 10% or mane from the prinr tested capacity.

+  The battery capacity s below 0%,

C. Testing Procedures

Testing pmcedmm are documented in Attachment 2, "OGT B
Procedura”  The following documents are also included as atta

ey Capacity Testing
hments to this guideline:

- Attachmen 4 “List of Station Batteries and Testing Intervals”

= Atachment &, “Battery Dischares Test Parameters”

Battery testing software and lsudware should be used o properly document test results.
The advantages of using this equipment over other "manual™ methods are as follows:

[ Dischage lest parameters are entered into the capacity testing pwgram and allow for precise
and automatic control of the disc harge corrent through the load bank throughout the test.

[

Voltage readings for each cell are taken contima ously, displaved, and recorded to a data file
for later analysis. This saves time and allows © Tnser evaluation of each individnal cell's
performance thronghout the test,

2 Ve robust veporting and analysis tools are available frllmwing testing that give aprecise
picture of the battery's conditinn,

4. Test reports using the AlberCop sofbware have proven very usefu] inobtaining warranty
suppeat o failed batteries,

5 The ability to compensate for temperature variations from nominal (77°F) is built into the
program. Mo comectien factar tables are needed.

G Tomost cases, the discharge tests can be completed more quickly using the
comaputer-contolled eguipment rather than using manual methods,
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. Test Results
Coples of anmual load test results shall be matled | ar emailed) to:

GEMATS Station Enginesring

275 Mowiget Lape, Suite 130

Walnmy Creel, CA 94508
The test results will be used to write a final test report for each Iocation & which testing was
performed. This repart will include observatioms and recommendations tothe district, along with
a detailed primomnt of the test results for each battery tested

E. Replacement Criteria

- after falling to the B0% level.

ity deteriotates rapidl
: s showld be replaced within

It has been demonstrated that hattery capa \
ed mameplate capacity

Therefors, batteries testing below B0% of

T2y

12 misths.

Recordkeeping Requirements
Maimenance employees must use Form F14203.3, "Battery Maintenance Log Sheet™
i AttacTunent 3 to record maintenance on each battery bank. Log sheets must be kept ina binder
at each facility along with copies of past Capacity Test Reports and manufacturers’ literature.
These log sheets and reports must bekept on file unti] a battery is removed o replaced.
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