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1. GENERAL

A. Introduction

1 .01 This practice includes description, installa-

tion, and maintenance instructions for the
#LINEAGE 2000 round4 cell lead-acid storage bat-
tery.

1.02 Revision arrows are used to denote significant
changes. This practice is reissued for the fol-
lowing reasons:

(@ To rate the L1S, L2S, L3S, and L4S as replace-
ments for the L1, L2, L3, and L4 céls in para
graph 1.04

(b) To rate the L1, L2, L3, and 1.4 cells as Mfr Disc.
in paragraph 1.04
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(¢c) To add the visual inspection requirement in
paragraph 1.05

(d ) To add the redesigned post -cover sed in para
graphs 2.03, 2.04, and 2.07.

(e) To add safety admonishments and informa-
tion to paragraph 3.02

(f) To rate the KS-21527, L1, eyewash kit. KS-

21527, L2, eyewash solution as Mfr Disc. and
add the KS-21527, L3, eyewash kit, KS-21527, L4,
evewash solution to paragraph 3.03

(g) To add safety admonishments and procedures
to paragraph 3.05 through 3.08

(h) To rate GOULD' as a nonsupplier of the KS-
20472 LINEAGE 2000 round cell in paragraph
4,01

(i) To update the serial numbers in paragraph
4,01

(j)) To add information concerning marking on
depolarized cells in paragraph 4.02

(k) To add information concerning electrolyte

level lines and electrolyte level requirements
in L1, L2, L3, L4, L1S, L2S, L3S, and L4S cdls in
paragraph 4.03

(1) To add admonishment concerning safety vent
funnels in paragraph 4.26

(m) To add Form SD-97-1285 as a replacement for
Form 1D-1285 in paragraph 5.01

(n) To add requirement that existing and new
cells be depolarized before adding cells to a
string in paragraph 5.13 and 5.13

{o) To add footnote to Table E concerning check-
ing emergency cells

(p) To update charge procedures and require-
ments in paragraphs 6.01 through 6.03

() To add the KS-22861, L1, digita multimeter to
the list of test equipment

* Trademark of GNB (GOULIY
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( r) To change the percentage of alowable Manga-
nese impurities in battery water in paragraph
10.13 and Table H

{s) To add admonishments and information con-

cerning connecting, disconnecting, and
overtighting battery connections to paragraphs
10.24 to 10.27

(t) To add information concerning safety vent
funnels in paragraphs 10.32 to 10.33

(u) To add a Note concerning safety- vents to para-
graph 10.33.

1.03 Conventional lead-acid theory and definitions

generally apply to the KS-20472 LINEAGE
2000 round cell battery. For a listing of practices
dealing with lead-acid batteries, refer to Practice
157-000-000, Numerical Index Division 157 and to
Practice 169-000-000, Numerical Index Division 169
for Rectifiers and Filament Supplies.

Note 1: Theory and definitions for conven-
tional lead-acid storage batteries are contained
in Practice 157-601-101.

Note 2: Replacement parts and procedures
for lead-acid, enclose-type, storage batteries are
covered in Practice 157-621-801.

Note 3: #Visual inspection procedures for
the KS-20472 LINEAGE 2000 round cells are
covered in Practice 157-629-702.

Note 4: | ligh-voltage application for the
KS-20472 LINEAGE 2000 round cells are cov-
ered in Practice 157-629-703.4

Note 5: Description, requirements and pro-
cedures for nickel-cadmium engine starting,
and control batteries are covered in Practice
157-631-101.

Note 6: Description, requirements and pro-
cedures for lead-acid engine starting, and con-
trol batteries are covered in Practice 157-633-
101.

1.04 L() and L()S Cedlls. The KS-20472, L.1S, L2S,

L3S, and L4S, cells replace the KS-20472, L1,
L2, L3, and L4, cells, respectively. The KS-20472, L1
through L4, cells are rated Mfr Disc.

Page 4

1.05 L1,L2 L3, and L4 Round Cell Visual In-

spection: The KS-20472, 1.1, [.2, L3, and Lt
round cells require a visual inspection of the positive
post seal to espose any signs of possible corrosion.
Refer to Practice 157-629-702 for inspection require-
ments and procedures.

1.06 The KS-20472 LINEAGE 2000 round cell, de-

signed by AT&T Bell Lahoratories, subs=tan-
tially increases battery life and greatly improves
performance and reliability. It is far more rugged
than conventional lead-acid cells and contains many
features which make it superior for telecommunica-
tion system usage.

B. Recommended Maintenance Intervals

1.07 @Recommended maintenance procedures and
intervals for the KS-20472 LINEAGE 2000
round cell are found in Table A4

2. DESCRIPTION
A. Unique Features of the Round Cell

2.01 Plate Design and Composition: A major

feature of the round cell is the circular grid;
the design and pure lead composition results in a
slow, uniform growth rate of the positive plate. This
insures continuous contact between the positive grid
and paste material so that the cell capacity actually
increases dightly as the cell ages. The grids are coni-
cally shaped and horizontally stacked for maximum
strength (Fig. 1). A nen- paste material, tetrabasic
lead-sulfate, with rod-like particles which interlock
for maximum mechanical stability and increased
cycle life, is used in the positive plate.

2.02 Jar and Cover Composition: The jar and

cover are made of a transparent, tlame-
retardant, rigid, PVC (polyvinyl chloride) material
with improved impact and craze resistance which
exceeds NEBS (New Equipment Building Systems)
general equipment requirements. Refer to Practice
800-610-164. The jar and cover are sealed using a
heat-sealing technique. (See Fig. 2.)

2.03 Post-Cover Seals: A post-cover seal pro-

vides a rigid epoxy corrosion restraining
sheath on the lead post and is flexibly coupled to the
cover to alow stress-free movement of the cell ele-
ment within the jar (Fig. 3). ®In order to significantly
reduce the possibility of post corrosion, the epoxy-



lead interface has been removed from beneath the
acid by lowering the electrolyte level in earlier de-
signs and shortening the epoxy sheath in designs
made after August 1,1981. In addition, since January
1984, the positive post has been alloyed with tin,
which gives further protection against positive post
corrosion. Testing indicates that these post seals will
remain free of leakage in excess of 40 years. This
combination cf leak-free seals and a flame-retardant,
high impact container provides a cell design uniquely
suited for both safety and maintenance.

2.04 Round Cell Life Expectancy: Utilizing the

new features of the round cell and based upon
estensive laboratory and field tests, it is anticipated
that the round cell has a useful life of 30 or more
years in continuous float service at ambient tempera-
tures up to 90°F.4
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B. Chemical Composition

2.05 Both the positive and negative grids are made

of pure lead. The positive grids are pasted
with tetrabasic lead-sulfate and the negative grids
are pasted with lead-oxide compound. The electrolyte
is the same sulfuric acid (H2 SO4 ) normally used in
lead-acid batteries with the specific gravity being
1. 215 instead of the usua 1.210. For a description of
chemical action during charge and discharge, see
Practice 157-601-101.

C. Physical Construction

2.06 The round shape provides a mechanically
strong structure for the pure lead circular
plates. Using a high powered Blaser,4 the positive
plates are bonded by melting the connecting tabs to-
gether at the outer perimeter of the plates (Fig. 1).
The negative plates are joined by pouring a molten
lead-antimony alloy down the center hollow core

PTABLE A4
RECOMMENDED MAINTENANCE INTERVALS
I TASK I INTERVAL PARAGRAPH

Check battery float voltage w 10.04
(or each visit to unattended sites)
Check individual cells for crystals 4 M 10.05
Check electrolyte temperature 4 M 10.10
Check electrolvte specific gravitv — 10.11
Check electrolvte level 12 M 10.13
Perform water analysis 12 M 10.13
Perform discharge capacity test — 10.14
Check for cell reversa — 10.16
Battery boost charge — 10.25

. Check battery connections — 10.26
for corrosion
Clean and inspect battery jar — 10.30
Check vent funnel tube length — 10.32
Inspect, clean, or replace - 10.33
safety vent funnel
Remove spilled epoxy from — 10.34
battery jar
Clean and inspect battery —_- 10.35
racks and stands
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NEGATIVE POST
POSITIVE POST

VEAT FUNNEL
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JAR COVER
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NUT 7 CENTER POUR COPPER ROD

Fig. 1 -New KS-20472 Round Cell (Cutaway View)
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Fig. 2—KS-20472 Round Cell Jar-to-Cover Seal

for-med 'ny the mating negative plate huhs. Jar-to-
cover sianking o 2 ~raveolirhaditu o3 iaaity cude joinsy
surfaces with heat ahsarhing black PVC paint which
causes the surfaces to melt and join in a very strong
seal when infrared heat is applied (Fig. 2). The pri-
mary seal is constructed of an epoxy sleeve cast onto
the post. The secondary sed is a rubber deeve which
3.“0\\'5 at feast ||2 inch of vertical movement within
the jur wthrroutcrumsnitedmy any stress to the Cover
or post seals (Fig 3).

2.07 Round Cell Post Seals: The KS-20472, L1S,
L2S, L3S, and L4S round cells are essentialy
identical to the older KS-20472, L1, L2, L3, and L4
round ceils (Mfr Dise.), except that they contain a
new post seal design. The new post seal design re-
moves t h e--epoxy-lead interface from the acid and

thereby significantly increases the lifetime of ¢ n oy,

post, seal. Round cells with the new post seal design
have black electrolyte level lines similar to the origi-
na rqund cell design. On the older KS-20472, L1, L2,
L3, and I.4 round cels, new red electrolyte level lines
have been added to indicate the iower electrolyte lev-
els which @re requireu’to imsure that ‘thle ‘epoxy inter-
face has been removed from the anid vir dite 13 Togmy
epoxy post seal seson.

2.08 Round Cell Dimensions and Capacity:
All covers for KS-20472 round cells are 14-1/2
inches in diameter. The diameter of the round cells

at the hair” height point is 13-8/10 inches. The height
of the round win' nrer vases uthae number of plates

ISS 3, AT&T 157-629-701

#Note: KS-20172, 1.1, 1.2, L3, and 1.4 round

cells have approximately 5 percent less eapacity
than that shown in Table B because of lowered
electrolyvte ievels.4

©

2.09 The round cdl is designed for continuous float

service in excess of 30 years in ambient teni-
peratures of 90°F. Elevated temperature reduce t he
life of all lead-acid cells. The round cell float life is
compared to conventional lead-acid cell float charge

life in Table c .

2.10 Increased safety features are as follows:

(a) Fost and cover seals which stop acid electro-
Iyte creepage to the outside of the jar thereby

eliminating:

Personnel exposur

dental grounding

[}

e Corrosion of posts and intercell connectors

e Possibility of high-resistance connections
nd associated overheating which causes cell
amage wnd piant outage

jo Tl

Downtime for neri
20WwWnume Iior peri

o

n,
1 34
intercell connector

e Use of nonconducting, nonflammable batter)
stand eliminates accidental grounding, fire
hazards, and danger to attendant personnel.

ing, flame-resistant
NFRQ

o aveoeade
Cii TAUCTTUS INEDOS

/L
o)

(c) Low maintenance which minimizes exposure

of personnel to electrolyte and voltage hazards
by eliminating routine measurements of individ-
uai cell voitage, specific gravity, and temperature,
and minimizing the need to add water.
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LEAD POST
JAR COVER
& —N EPOXY — EPOXY
\ é
\ BUTYL ADHESIVE N NZ/N
=
1]
s N Y ONE PIECE
1\{ g, RUBBER SLEEVE /)
N N ]
N ™Y
N N
N N
N IN?
N N
N
4,

_/

LONG POST SEAL
BEFORE AUGUST 1, 1991

__/

SHORT POST SEAL
AFTER AUGUST 1, 1991

Fig. 3-KS-20472 Round Cell Post Seals

2.11 Additional advantages over the conventional
cells are as follows:

(a ) Increased life
(h) Increased cell capacity with age

(c) Ease of handling and reduced installation ef-
fort

(d ) Standardized battery size
(e) Elimination of plate growth problem

(f) Compact cell configuration in a 3-tier modular
stand arrangement

(g) Battery and stand designed as a system which
provides reduced maintenance in earthquake
and hardened sites.
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3. SAFETY PRECAUTIONS AND ELECTROLYTE NEU-
TRALIZATION

A. Electrolyte Corrosion, Burn, and Shock Safety

3.01 Electrolyte Corrosion and Bodily Protec-

tion: BBattery electrolyte is extremely corro-
sive to most material and human tissue. Therefore,
exercise extreme care whenever handling batter]
electrolyte or working around batteries.

3.02 DANGER: Wear protective equipment

such as rubber gloves, rubber aprons, full
face mask and splash-proof goggles when per-
forming any activity involving handling of
electrolyte, cells containing electrolyte, or
maintenance activities requiring exposure to
shock or electrolyte contact from these cells. All
lead-acid storage cells/batteries have enormous
short circuit capability. Extreme care should be
exercised to avoid shorting out cell and/or bat-
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PTABLE B¢

KS-2047 2 30D CELL
RATED cc .. CAPACITY* 5ono HEIGHT

| | . ROUND CELL
KS-20472 AMPERE-HOUR AMPERE-HOUR HEIGHT IN
| e mimaey 2e mamamiry s AT I PN
CELL CAPACITY ™ AT CAPACITY * AT iRGHES TO
LiST S-HQUR DISCHARGE 8-HOUR DISCHARGE | TOP OF
NUMBER RATE (77-F or 25'C) RATE (77-F or 25 C) | TERMINAL
|
Lis 1 and 1S 1390 1600 26 3/4
| | | .
List 2 and 28 750 , 864 ‘ 18 7/8
T T 1
List 3 and 3S 430 488 | 13 /%
List 4 and 4S 50 296 13 5/9

* U-20472, L1, L2, L3,and L4 round cells have approximately 5 percent
less capacity than that shown in the Table, because of lowered
electrolyte levels.

PTABLE C¢

'N

| KS-20472 ROUND CELL LIFE EXPECTANCY

CONVENTIONAL LEAD-ACID CELL

KS-20472 ROUND CELL

KS-15544

AND KS-5553
500 SERIES CELLS

CELL TEMPERATURE

LIFE IN YEARS T
et B
- 70 15 25° 77°
35 7 3222 | - o0
20 4 37.77° | 100°

tery terminals. Shorting a cell or battery with
an noninsulated tool can vaporize or throw the

tool.

The use of INSULATED wrenches is

mandatory.4 Personnel permitted access to bat-
tery areas should be fully briefed on the haz-
ards of handling lead-acid batteries.

(a) Corrosion: Most metal, vegetable, and ani-
mal products are corroded by electrolyte, un-
less it is promptly neutralized.

(b) Electrolyte Burn Protection: DANGER:

Wear protective equipment such as rub-
ber gloves, rubber aprons, and spiash-proof
goggles when performing any activity that
involves handling of electralyta, cells con-
taining electrolyte, or maintenance activities
requiring exposure to shock or electrolyte
contact from these cells. Bodily protection from
electrolyte burns is provided by wearing full face
mask, spiash-proof goggles, rubber gloves, and
rubber apron when'wurking with lead-acid batter-
ics. Ruskhrr gloves proteets R hands from elactro-
lyte when working with lead-acid batteries.

Note: The absence of jar cracks and electro-

lyte leakage greatly reduces fire hazards and
electrolyte neutralization problems i n the

Page 9
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3.

round cell. However, the same precautions must
generally be observed that are common with
conventional cells.

{c i Electrical Shock and Burns Protection:

$DANGER: Whnenece: working arowr bak-
tery strings, any, conduecting articles on wrists,
legs. waist, neck, or head should always be re-
moved. A flashlight having a plastic or rubber
housing should be used.4. Body protection is pro-
vided by wearing rubber gloves, rubber apron, full
face mask, spiash-proof goggles, and the use of
insulated tools. w'lien 1L1s necessary to work on
arack of hatteries that canmet be reacked from the
floor, the use of a wooden ladder is advised.
PWhenever it is necessary to work around any
string of batteries; rings, wrist watches, metal
bracelets, necklaces, belt buckles, etc., should
always be removed.4

First Aid
03 Fird A for Electr~iyoe tn ges or on
Skin: BElectralvte i.n .the eyes or ontbhaskin

is a very serious matter, and immediate action is
necessary. Whenever working around batteries or
handling battery electrolyte, the following proce-
dures should be observed.

T7 OV 01 ) T O ~ l, |

KO-Zindi, Lz, evewasn SOIUEIOH nas Deen iV.lII'
Nigr Tha ranlacsamante ara tha Q21897 T 92
L7IDU. 4 11T lcpxcu,cuu:ubc QLT LT l\-LJ QLUL-I, uu,
evewash kit and the KS-21527, 14, eyewash

solution.¢

(a) Electrolyte Splashes and Burns: In case of

electrolyte splashes, use of the BKS-21527, L3,
eyewash kit and KS-21527, L4, eyewash solution4
is recommended. However, if the PKS-21527, L34
eyewusn'Ki ssravdlehlease tnd 1birowing pro-

cedure.

(1) Remove electrolyte splashed on the skin or

in the eyes immediately by flushing the
affected area with large amounts of plain tap
water.

(2) in case of electrolyte in the eye, pour water

into the inner corner of the eye and aiiow at
least 1 quart Wi w-dan to runvwa the eye and
under the avelid. A drinking, fountain near at
hand may be utilized for this purpose.

Page 10

(3) Place eye injuries under the treatment of a
physician, preferably an eye specialist, as
soon as possible.

Iy A a8l e DV L T7ta_ T 1

VO) voureeing Lyewasn nilse Iln areas where
the BKS.21527 1.2 avewach kit and KQ_21957
VAT WanITLa e &b, Ly, TYT W AdIL It allld NNo~oicai,

L4, evewash solutiond is u_gedi containers may he

mounted on building columns, along walls, or at
the end of battery stands. L\ KS-21527, L3, eye-
wash kit must4 be within reach in approximately
12 feet at any point in the battery area. #The KS-

5% Bt \n

21527, L3, eyewash kitsd should be mounted where
thatr oan ha vanshad oith. PR S

tiey an ne reacnea witnodt opening uUUIb climb-
ing ladders, or using stools

Note 1: The ®»KS-21527, L3,4 eyewash kit
must be separated from other containers in the
battery area to minimize the selection of the
wrong container in an emergency.

®Note 2: Under federal regulation, expira-
tion dates have appeared on the pint bottles
since February 19'77. The pint and quart bottles
with expiration dates should be disposed of at
the time of expiration. The pint bottles with no
expiration date may be kept indefinitely.4
(c) Areas Not Equipped with Spark-Arrestor
Vents: In battery areas containing engine-
start batteries #not equipped with spark-arrestor
vents, the KS-21527, L3, eyewash kit adone is not
considered satisfactory protection. In such areas,
consider replacing existing batteries with batter-
ies equipped with spark-arrestor-vents.4

3.04 Agents for Neutralizing Lead-Acid Bat-

tery Electrolyte: DANGER: Both elec-
trolyte leakage and neutralizing solutions used
for cleanup of electrolyte spills may result in
conducting paths with attendant voltage haz-
ards. See paragraphs 3.01 and 3.02 for precau-

tiong t.n. he abecevued,ip cloaniin ®Whenqver Jead-
2, Qlreruer.

verres 42 A~ 7242435 SN YAV A WS S S v 4

acid battery electrolyte is spilled it should
immediately be neutralized. The following can be
used for electrolyte neutralization purposes:+

(a) Soda Solutions: Soda solutions are used for
general neutraiization of eiectroiyte.

(1) Strone Sedn Salusion. (A strane sada e

WO Shem AU nS e v e rvs o

lution, used primarily to neutralize spilling



or dripping of eiectroiyte, is made by combining
either 2 pounds of baking soda (sodium bicar-
bonate), or | pound of washing soda (sal soda)
with 1 gallon of water. One galon of strong soda
solution should neutralize approximately 3/4
pint of low-specific gravity electrolyte or 1/2
pint of high-specific gravity electrolyte.

(2) Weak Soda Solution; A weak soda solu-

tion for neutraiizing traces of electrolyte
should be 1/8 the strength of the strong soda
solution. A weak soda solution is made by com-
bining either 2 pounds of baking soda (sodium
bicarbonate), or 1 pound of washing soda (sal
soda! with 8 gallons of water.

Note: After using a soda solution. always
wipe the neutralized surface with a cloth damp-
ened in clean water.

(h) Tetrasodium Pyrophosphate: The use of

tetrasodium pyrophosphate (also known as
pyro) for general electrolyte neutralization has
been discontinued for ecological reasons. However,
the existing stock may be used up but not
reordered. (Pyrophosphate may continue to be
used. on an emergency basis, where immediate

e llisadtaem ) PN P RN

neutralization of irgeyuanttitésvrbielrmyietr s
mandatory, such as might occur in underground
installations. Use a concentration of 1/2 pound to
1 gallon of water.) An acceptable nonpolluting
neutralizing agent is available Bunder the name of
‘C-39 Hard Surface Cleaner'. This general purpose
cleaner is available from AT&T Technologies Ser-
vice Center, Item No. 5127-1 COMCODE
401753959.4

(¢ ) Agricultural or Industrial Lime: DAN-

GER: Wear eye protection and rubber
gloves when using lime on battery electrolyte
spills. Wash hands and face thoroughly after
use. When it is necessary to neutralize very large
guantities of electrolyte, as in the event of a large
spillage, agricultural or industrial lime may be
used for this purpose as it is a more economical
neutralizer A.35% pound bag of .lime should nentral-
ize the acid in a KS-15544 cell.

(d) Ammonia Solution: A household ammonia

solution consisting of 1 part ammonia to 2
parts water, should be used for neutraiizing elec-
trolyte on clothing. This solution will not cause
fabric spotting as readily as a soda solution. Use

ISS 3, AT&T 157-629-701

caution when opening ammonia bottles because of
pressure build up within the bottle. Ammonia lig-
uid in vapor form is harmful to the eyes and nose.
Also, do not use ammonia near rotating charging
equipment.

Note: Do not use IGEPAL" CO-630 deter-
gent for cleaning. A mild soap solution may be
used.

D. Explosion and Fire Prevention
3.05 Explosion and Fire Prevention: DAN-

hydrogen gas, even under open circuit condi-
tions. If not permitted to escape, this gas can
build up to explosive concentrations in approxi-
mately 1 week for pure lead or lead-calcium
cells. NEVER seal lead-acid cells under any cir-
cumstances. When handling, storing, or ship-
ping lead-acid cells, the appropriate vented
orange shipping-plug MUST be inserted into the
open vent hole to allow safe venting of gases and
to minimize acid spillage. The mixture of hydro-
gen and oxygen gasses given off during charge, due
to electrolysis of the water, is explosive if in suffi-
cient concentration. A mixture of hydrogen and air
is explosive if the hydrogen concentration exceeds
#44 percent by volume. #The following admonish-
ments, precautions, and procedures should ALWAYS
be followed.4

(@) Static Electricity Sparks: DANGER;:

Avoid creating sparks, including those
from static electricity, or the use of a open
flame near Juivries siince olv gus generated
by batteries is highly explosive. Before per-
forming each individual work operation,
firmly touch a ground to discharge the static
electricity from your body. Electrolyte level
should NEVER be allowed to drop below the
end of the antiexplosion funnel. Take care and
precautions against static sparks at all times and
especially while taking hydrometer or thermome-
ter readings or whenuinstalling new vertes<f any
type #while cells ared in service. These precautions
should be observed when working on cells with or
without antiexplosion features because of the pos-
sibility of cover seal leaks, post sea lesks, or con-
tainers, which would bypass the antiexplosion

* Trademark of GAF Corporation
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feature. #W ' here static electricity is a probiem, the
wearing of ieather-soied shoes is recommended.
Also, a slightly damp «vbeh, rather than a dry
cloth,shcuddhe ngad. toy wipe plastic containgre To
discharge static electricity from body, touch any
grounded rack or frame.4

(b) Chawgn and Discharge Explosion Safety:

Under normal float, discharge, and recharge
conditions, no esplosion hazard exists with prop-
erly vented KS-20472 LINEAGE 2000 round cells.
Nevertheless, it is prudent to take precautions
against static sparks at all times. #During
boost charge (2.3 volts or greater) the aimo-
sphere inside the ceil is expiosrve. If a spark
(as from a static discharge) enters the relils)
under these conditions, an explosion may oc-
cur. For maximum safety, DO NOT handle
(avoid all contact with) cell(s) on boost charge
and for 24 hours after completion of boost
charge.4

(¢} Explosion Precautions: Special care and

precautions should be used while taking hy-
drometer or thermometer readings or when in-
staiiing a new vent in ceiis in service The vent

............... +in nt nti nla on

tions should be used even when working on ceIIs
with antiexplosion features because of the remote
possibility of cover seal leaks, post leaks, or con-
tainers which would bypass the antiexplosion fea-
ture. For further information on gas expiosion

1057 ANt 1N

hazards, see Practice 157-601-101. Battery foofis

nnnnnnnn ahanld tilatad Rlamaoac arnc
and enclosurss snon'd be vanhilesad Flames, a; gs,

sparks,etc Shguid hP 2\.’01d9d in the vicinity Of the
battery. At no time should electrolyte level be al-
lowed to drop below the minimum. The supervisor
should ensure that all antiexplosion admonish-
ments and precautions of this practice and local

instructions are foiiowed. (See Practice 157-601-
101,

(d) Buttery Connections: Do not loosen or

remove battery connections whiie cells are
gassing or discharging uniess it is absolutely nec-
essary. 11 IOV al o1 Wi ' necessary a dur-
ing this peried, follow procedures specified i
subparagraphs (a), (b), and (c), and in paragraphs
#4.23 through 4.29 and paragraphs 10.23 through
10.29.4

{e) Battery Eiectroiyte Leakage or Spillage:

Leakuge orspirrdize & f batterv elect
hanld N O T he allgwed oagnael

should he allowed sspecially wh ¢
leakage or spillawe might form a low resistance arc
path to ground or between different potential
Avoid electrolyte leakage or spillage which. i
addition to the electrical path hazard, will cause
corrosion.
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vents to be b_vpassed.

(g) Electrolyte Overflow: Electrolyte overflow
from the vent funnel indicates clogged \ents

which consti 5

curs. repl

10.31.)
(h) Buttery Terminal Ends: The positive (+)
and negative (-) ends of hattery strings shall
not he adjacent. Adjacent cells in a string must
not be aiowed to touch each other.
3.06 #Test Leads. Whenever making voltage

¥YETO A e

measurements, observe the following precau-

tions:
e Use extreme caution when making voltage
readings to prevent accidental grounding of
the ieads during the test operations.

e Secure cannectinns at the meter end.

e The test leads should never touch each other
or become grounded.4

e in no case shouid connections at the meter
endbe“rmm-‘eﬁ'r v aditbactiEse udseoneetting
the fast laads . from the hattary

e The test lead connections at the batter)
should be removed immediately after each
reading is taken.

3.07 DANGER: Avoid creating Sparks, inciud-
ing those from static electrrivy, or th
use 0, an.ngn flameneor. hattaries since the gas
is explosive when sufficiently concentrated.
Before performing each individual work opera-
tion, firmly touch a grounded rack, or an

intercell connector near thegrounded end of the



battery, to discharge the static electricity from
your body.

3.08 DANGER: Do NOT allow gas vents to
become clogged as explosion due to inter-

naipressure may resuit. Such an expiosion may

short circuit other cells and lead to a fire.
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4.01 Cell Identification Information Location:

Each round cell comes with an information
label affixed to the top of the cell cover. This label
identifies the manufacturer, manufacturing location,
and a 9-digit serial number. The g-digit serial num-
ber is composed of a 4-digit date of manufacture code
(year-month), followed by an AM&T Teatnoiogies 5-
digit cell identification mumber. A records and cor-

the manufacturer and the g d|g|t serlal number.

Note 1: All cells manufactured by C&D*
between January 1972 and October 1975 have
the g-digit serial number stamped on the top of
the negative post instead of on the label.

Note 2: Aiiceild mranufaetured by GOULD
between November 1975 and May 1976 have only
[

1t
the 5-digit cell identification appearing on the
label. The date of manufacture (the first four
digits) for these cells is stamped on the top of
the negative post as part of the g-digit serial
number.

PNote 3: GOULD is no ionger suppiier of
'I'I -~

the KS-20472 LINEAGE Tuuna cell.§

tains the name of the manufacturer and a sin-
gle letter code identifying the manufacturing
location as follows:

e R-designates C&D Batteries, Leola, Penn-
sylvania.

e S-designates GOULD IBD, Fort Smith,
Arkansas.

* Prademark of C&D Battery

1SS 3, AT2T 157-629-701

(b) Serial Numbering: #The serial numbering

practice for the different manufacturers is

outlined as follows:¢

(1) The serial number consists of nine digits.
The first four digits indicate the year and
month of shipment (manufacturing date). The

rnmrnnlnu' fnn dirite lnrlunofn tha indiwv:
il 18 WIRILS aialal uie 1Al

PAT&T Technologies 5-digit cell identification
number.4

(2) Serial Number Blocks for Each Manu-
facturer: Serial number blocks are as-
signed to each suppiier as follows:

nrad Navans ha» 1Q7
ureG Novemoer 1ai

GOULD 00001 through 19999

e GOULD cells manufactured January 1980
through December 1981:

ONTIT TY ANANT 4L 1 ann
LUULL UUYUl tnrougn 49y

e C&D cells manufactured January 1972
through December 1979:

C&D 20000 through 40999

e C&D cells manufactured after January 1,
1980:

or may be separated after the date portlon.
The five-digit manufacturer serial number
block portion is usualy recycled every month.

Exampie I: 760110024
Where:

LA

76

1976 (Shipment Year)

01

January (Shipment Month)

10024 = Round Cell No. 10024 shipped by
GOULD ‘in "January i976.

Example 2: 840655000
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Where:
84 = 1984 (Shipment Y ear)
06 = June (Shipment Month)

55000 = Round cell No. 55000 shipped by C&D
in June 1984.4

B. Marking on Depolarized Cells

4.02 The following markings are used to identify
cells which have been depoiarized:

(a) Factory Marking: The round cells are

marked by the manufacturer to indicate that
the cell has been depolarized prior to shipping as
follows:

(1) C&D Round Cells: The C&D cells have
one of the following marks:

e P-stamped on top of the negative post.

e 4 hexagon outside a circle-stamped on top
of the negative post.

e An asterisk (*)-stamped on top of the nega
tive post.

(2) COULD Round Cells: The GOULD cells
have one of the following marks:

e An N-stamped on top of the negative post.

e An asterisk (*)—stamped on top of the nega-
tive post.

(h) Local Marking: The round cells are marked
in the fields as follows:

(1) An ink stamped P on the side lip of the cell
cover or near the level lines; or

(2) The local battery maintenance records

should note the addition of depolarizer or
platinum or doping, or contain a copy of the
form entitted Record of KS-20472 Cell Re-
pair.

Note: All cells manufactured after February
2,1979, have been depolarized prior to shipping.

Page 14

C. Electrolyte level lines

4.03 Round cells manufactured prior to May 1981

("J1,"cx, 1%, and L4 cells) shouid have two sets
of level lines (one set red, one set bhlack) on the cell
jar. On these older cells, the electrolyte level
must be maintained between the lower (red) set
of level lines. Round cells manufactured after Au-
gust 1981 only have one set of black level lines. These
lines are higher than the red lines and slightly lower
than the black lines used on the older round cells. The
newer cells are designated L.1S, 1.2S, L3S, and [.48.
The electrolyte level of the rew-er cells must be main-
tained between the black level lines. It is permissible
to have cells with these two different electrolyte lev-
els in the same string. Cells manufactured between
May 1981 and August 1981 could have either of the
two types of level lines previously described. For
these cells, the electrolyte level must be maintained
as specified.

D. Unpacking Cell and ﬁecording Damage at instaiia-
tion

4.04 Use the following guidelines to ensure proper
condition of new cells.

(1) Before Signing Bill of Lading: If indica
tions of spillage during shipment are noted

prior to acceptance from the carrier, it should be

recorded on the bill of lading before signing.

(2) Electrolyte Spillage Indications: If the

electrolyte level is below the point at which
th plastic cap is attached t0 the negative post, or
below the cell plates for more than 20 minutes, the
battery is not acceptable for installation because
excessive spillage is indicated (Fig. 1). If the elec-
trolyte is 1/Z-inch below the low-level marking on
the battery jar but above the cap, fill with 1.215
~0.005 specific gravity electrolyte to the low-level
murk on the battery jar.

(3) Btevrruiyee-Leveld: atluté viie 0 f manufac-

ture, the electrolyte level of each round cell is
adjusted between the level lines when the cells are
float charged at 2.17 volts. Because of outgassing
during shipment, it is not unusual to receive cells
having electrolyte levels below the low level mark.
Therefore, spillage should be suspected only when
electrolyte levels are more than 1/2-inch below the
low-level mark.



(1) Pallets: Round cells shipped on pallets

should be left on their pallets until their final
location is reached. However, the cell may be cut
loose from the pallet and handled individually
when necessary for reasons of either insufficient
floor space or lifting equipment inadequate for

handling the entire assembly at once.

i5) Before Unpacking Round Cells: Before

unpacking a cell, examine the shipping con-
tainer. Record signs of electrolyte spillage or ex-
ternal damage.

(6) Unpacking Round Cells: If possible, note

spillage before unpacking. Do not tip cells
more than 25 degrees to prevent electrolyte spill-
age through the vent.

(7)) Unpacking Round Cell Vent Funnels:

Unpack vent funnels and store in a convenient
protected location until final tightening of
intercell connectors is completed.

(8) After Unpacking Round Cells: After un-
packing, check electrolyte level of cells imme-
diately after unpacking. Record any action taken
in the initial charge report. ®Also check cells for
fractured harnesses. If a fractured harness condi-
tion exists, it will be found on one or both sides of
the positive post. Figure 4 shows a fractured har-
ness condition in which the harness is fractured on
both sides of the positive post. Cells with fractured
harnesses are defective and must not be used.4

(9 ) Electrolyte Spillage: DANGER: Wear

eye protection and rubber gloves when
using lime on electrolyte spills. Wash face and
hands thoroughly after use. If large spillage
has occurred, it is permissible to use agricultural
or industrial lime instead of soda for neutraliza-
tion before cleanup. For this type spillage, the lime
is sprinkled on the spillage, allowed to absorb the
electrolyte, and then swept up and disposed of in
the proper manner.

(10) Specific Gravity: After checking electro-

Iyte level, measure and record specific grav-
ity before the cell is hoisted into place. (See
paragraphs 4.30, 4.31; and 10.11))

(11) Specific Gravity and Temperature Cor-
rection: The specific gravity of installed
and charged cells shall be 2.215 -0.005. See spe-

ISS 3, AT&T 157-629-70 1

cific gravity readings and temperature corrections
in paragraphs 4.30, -1.31, and 10.11.
(12) Round Cell Replacement: A n: visible
damage shal be noted in the records prior to
seeking replacement. If it becomes necessary to
return any filled cell to the manufacturer because
of low electrolyte level, add 1.215 specific gravity
acid immediately if available; otherwise, add ap-
proved water (see paragraph 10.13) before ship-
ment, as necessary to bring electrolyte level to
minimum, and note action taken in report to man-
ufacturer:

E. Cleaning Cell Container and Terminals

4.05 Warning: Use only water to clean jars. If

the jar is dirty when removed from the ship-
ping package, the jar should he cleaned with water
and wiped with a cloth dampened in c¢iean water be-
fore installing in the rack.

4.06 Cells are shipped with the posts coated with

NO-OX-ID A* (regular or specia) compound
(R-3266). If the posts have come in contact wit h acid
due to electrolyte spillage, clean the posts as follows:

(1) Remove the NO-OX-ID A (regular or specia)
compound.

(2) Neutralize the posts with a weak soda solu- .
tion.

(3) Wipe the neutralized surfaces with a cloth
dampened in clean water. (See paragraph
3.04.)

(4) Recoat the posts and all other exposed lead

surfaces, including the round shoulder below
the square post with NO-OX-ID A (regular or spe-
cial) compound.

F. Hoisting Cells Into Place

4.07 Warning: At rno fime shall the cell be

tipped more than 25 degrees in order to
prevent electrolyte spillage through the vent.
The cover on round cells is designed with a lip for lift-
ing purposes. Special hoists, similar to the action of
ice tongs, are designed specifically for lifting the cell
from its shipping crate onto the battery stand. Tk~

* Trademuark of Sachem, I
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POSITIVE
POST

FRACTURED
HARNESS

R L e o RS

pra

Fig. 4-Fractured Harness on Positive Post of KS-20472 Round Celi
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R-4701 hoist is designed specifically for installing
round cells on KS-20760 polyester battery stands.
‘This is a gantry type hoist and is highly recom-
mended on 4if new imstditations wiere tiie appiica-
tin dlovesbailding’ the battery sunrdprougrvsaively
on a tier-by-tier basis as the cells are being installed.
A specia lifting clamp, R-4702, is provided with each
K-4701 hoist. The lifting clamp lifts the cell by the lip
of the jar cover. The R-4701 hoist is not recommended
for installing cells on a single row against the wall.
An R-4800 eiectricaiiy operated hoist is avaiiabie for
mstamng cells in pr eassembled stands and on brugre
row wrspsernentemauatade apeatsr wall anunur
removal of cells on larger jobs. The R-4800 hoist is

equipped with the R-4702B lifting clamps.

4.08 The R-3448 hoist equipped with an R-4702A

lifting clamp should be used where cells are
being installed on meta stands. An R-4900 shelf jack
is available for lifting individual cells out of the bat-
tery stand well and for removal of cells on the
smaller jobs An R4902 battery dolly is avaiabie to
transport the cells and was ueblgﬁéu Specuicauy to
complement the round cell battery hoists and stands.
The r-4ep2 mini-ggntry,is.available to load cells anta

the R-4902 battery in the storage area.

¢. Battery Stands—Soft,Farthoyudre.; . .. Haxdaned-
Site Installations

Note: The

a aa ALITUV .

Noationg hsBlastrmieal Cade requnives

RSV VY P

a minimum spacing of 4 feet between stands.
4.09 The admonishments in paragraphs 4.10, 4.11,
and 4.12 apply to battery stands

DARNGER.: The RTV, {~vonr enperwdare
vulcanized) silicone. xubhev.iv. mildlv. tors
until cured and should be applied in a well venti-
lated working area. Trichloroethane (KS-
19578, LI), which may be used to clean spilled
epoxy from the stand is also toxic See Prac-

A= o =

410

411 Warning: While trichloroethane solvent

can be used to remove epoxy from the bat-
tery stand, this solvent should fiever be used on
the PVC . el’vmnmizw f.u'yl To remove spilled

scrape it off.

188 3 ATRT 157-629-7Q.10

Warning: For hardened-site installations
and in earthquake Zone 4, L1 and L1S
round cells are limited to stands two tiers high..

4.12

4.13 ¢ is geanaralle recommended that the KS-
20472 LINEAGE 2000 roundd colls be mounted
on the KS-20760 polyester battery stand. For soft and
earthquake sites already having conventional metal
battery stands, the KS-20472, 1.1S. cells can be used
to replace the L508 cells on a one-for-one basis. This
aiso applles for KS-314 72, L2S, replacement of L501
cells i swanduruarrangemefits. For soft- srte applica-
tion *1* LL3%r L. Rt she
d

polvester stands

‘- w/\rnv\‘\n ey
L 1 CLU“llllCllleu
¢

R EHE

be nsed for space economy.

4.14 When it is necessary to install the stands
where the cells will be exposed to heat radia-

tion or direct sunlight or where there may be temper-

ature differences due to the use of muititiered stands,

building maintenance should provide shieids or the

rediatorshlindsfonconen .}‘...'.Od“,“6."&}}‘6-.‘1‘&‘.“"6-’?8‘.'52}‘-“ -
5°F temperature varratron from the top to the bot-
tom tier-in a string.

4.15 The two parts from which the stand is assem-
bied are shown in Fig. 5. These parts are

maaldad o P einforced poly eseT
moulded of & fiber glass i eIN10T TRU POIY EEeT which is
a C

u
stongaannneandocting nlastic, Thaes nar thea eadls

acid and fire resistant. A basic module consists of two
bases and two backs as shown in Fig. 6 and provides
mounting space for two cells. The backs are available
in three different heights to accommodate the four
cell sizes. The moduie is assembied by inserting the
back panels, as shown in Fig. 5, into the base cavity.
Panels are cemented into the base cavities for
rde ed-site and some earthquake applications
sing RTV silicone rubber. The modules can be fur-
ther assembled to provide as many mounting posi-
tions as needed. (See Fig. 7, 8, and 9.)

!3""

4.16 For soft-site installations, the stands can be
eith ree-standi Ing 2- uer 2-TOW (PIH. 2), 3-
tier, 210w np,2:-tier, dagronng. f mounting against
a wall. Additional bracing is available for earthquake
and hardened-site installations. (See Fig. 9.

H. Orienting and Spacing Cells in Stands

7 \/Vneuuwruumu_eu1"57)051[1'071”9(1Unp()r\esle"
batters; stands,tie usanfiracssasoet epurivd

If used on metal stands; nonconducting mais

must be used.

a3
4.1

-
~
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 e—BACK

BASE

Fig. S-Polyester Battery Stand (Typical) Before Assem-
bly

4.18 The space between round cells will normally
be governed by the locating wells in the bases
of the new polyester battery stands. On metal battery
stands, the spacing is governed by the length of the
rigid inter-cell connectors. In no case should the cell
jars be allowed to touch. Cell spacing shall be
checked after each earthquake or severe shock.

4.19 Spacing between rows on metal stands shall

be 3/4-inch minimum. For the polyester
stands, the spacing between rows is fixed by the
stand design.

4.20 The round cell should never be mixed in the

same string with cells of different design.
Also, do not mix different size round cells in the same
string. Strings of round cells can be used in paralel
with strings of rectangular cells.

Page 18

Fig. 6-Basic Module for Four

BACK ~*

Fig. 7-Polyester Base and Back Assembly

*~sack

BOTTOM BASE

KS-20472 Round Cells
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R

Fig. 8-KS-20472 Round Cells Mounted on Polyester Battery Stand
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Fig. 9-Polyester Glass Battery Stand With Cells Mounted on Shock Isolation Platform
in Hardened Site
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421 The round cell is shipped with two types of
plugs. The black plug is a solid plug and the
orange shipping piug is vented. After unpacking, ori-
ent the cell on the stand fur proper polarity.(See M.
10).Qnaa e walls are properly oriented im the sitand
insure that the orange plug is in the hole facing the
aisle. The black plug is installed in the other hole.

__, ORANGE PLUG
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NOTE: ORANGE PLUG MUST BE REMOVED AND VENT FUNNEL
INSTALUED™ BEFURE™ 1N1TTAL CHARGE

Fig. 1 0-KS-20472 Round Cell Orientation

4.22 In some arrangements, the cell orientation

will not aliow removai of the black plug after
the interceii connectors are instaiied (Fig. 10). This
is not 2 problem since removal of this plug s Mo re-
quired, or .recommended during.nnrmal . meointananas

I. Intercell Connectors

4. 23 Caution: Use wrenches with insulated
handles to p’reveni the possibiiity of

L St Ml L.

ol s 11
snur‘iutg c-ccc*-. At no time b“d“ Ud.l,l,t‘l) JIILEILEII

connectors be filad scraped, candnpanrrad.nv brushed
with a wire brush-this will remove the protective
lead coating. Apply NO-OX-ID A (regular or specia)

IGCRATET 157620700

compound, using a typewriter brush or similar stiff
brush to coat all contact surfaces between the post
and interceii connector, if removed for cleaning.
Apply compound to threads of connector bolts and to
thrasalts of nuts. See pu-agraphs MEKR through
10.284 wor method ot besting.and apnling 8 O-$X-1D
A (regular or special) compound. Tighten connections
using two insulated six-point box wrenches to avoid
possible breakage of the lead posts. Verify that all
connections have been tightened. After completing
connections, wipe off excess compound with a clean-
ng cloth.

4.24 Do not install the final links which would con-
nect the battery to the power plant until the

battery is ready to be charged

4. Vent Funnel Installation on

o
(=}
i

Plugs

4.25 The admonishments in paragraphs 4.26, 4.27
and 4.28 apply to vent funnels.

4.24 DANGER: The safety vent funnel tube on

all KS-20472 LINEAGE 2000 round cells
is lengthened to accommodate the lowered elec-
troiyte level. All older KS-20472, L1, L2, L3,
and L4, cells with the iowered eieciroiyie ievei
(new red level Kves), should have an extension
attached 1.0 a0 gainolobe AL LK S20479
L1S, L2S, L3S, and L4S cells.should be
equipped with either the extension tube or the
new longer safety vent funnel tube. Any vent
tube which does not extend below the red level
iines (L1, L2, 1.3, or L4 cell) or new black lines
(L1S, L2S, L3S, or LasSteit) must be modified
by the fﬁ'gfull’uwturt group. If&‘li‘!ﬂ"lf(ff‘e eyt queS'

AT&T Technologles QSM (Quality Servnce Man—
agement.)

4. 27 DANGER: Vent funnels with cracks,

breaks, or other defects in the bayonet or
funnel stem below the gasket, constitute an ex-
piosion hazard during initiai or boost charging

above $2.30 volis.& Defective funnels must be
replaced before charzingz the cell.

4928 n (&M « Incisvro that tho tin nf tho Frin.
F.AOQ AFTLRAL VAN EIACe LIPOWRI T LICWRL LIET l«l‘l U’ Lrec I“’(‘

nel is comnletely submerged belouw the
electrolyte level to eliminaie explosion haza:d.
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429 The vent funnels should be instaiied before

inittrdi charging. "mustail' the vent funnel in
place af tho «prange mbyr Tha srange plug showld shen
be rinsed in water before disposal, At this time, the
vent funnels should be carefully examined for de-
fects. If a defect is noted, a new vent funnel should
be installed as soon as possible. Cracks in the ceramic
or ceramic/funnel bond do not affect its
antiexpiosion characteristics. Funneis with these iat-

ter defects should be replaced when convenient.
K. Hydrometers and Specific Gravity Readings
4.30 Warning: Hydrometers used in lead-

antimony or lead-calcium cells should not
be used in the cells since this would contaminate

ine elecirolyie. This admonishment pertains to
naracgranh 4 21 cithnaracranhe fal (h) and (»)
paragrapii ®.01, Suvpalagi apiis (aj, \v), anu (L.

431 DANGER: In order to avoid possible seri-

ous cuts from broken glass, extreme care
should be used in assembling the hydrometer
syringe. If the hydrometer has previously been
used and may possibly contain some eiectroiyte
clinging to the wall, goggles should be used in
assembly operations .. .. dratect. the,aveCheck
and assemble the KS-5499: L1306, hydrometer as fol-
lows:

(ay Assembling the Hydrometer Syringe:
Assembie the hydrometer syringe wusing the
foiiowing steps.

(1) Remove any mold seam flash from those
surfaces of the rubber parts which, in as-
sembly, fit against the glass barrel.

(2) Before assembling any rubber parts to the

glass barrei, t hi cknesses  of

wap several
hands.
(3) Always use water to wet the rubber parts

and that portion of the glass barrel where
the fitting is to take place prior to assembly

operations.
(4) After performing Steps (1), (2), and (3), fit
the rubber parts to the glass barrel

(b) Flexible Tube Length Determination:
The Z-shaped extension, supplied in the hy-
drometer kit, may be used to facilitate hydrometer

readings. The fiexibie tube shail be fitted ON the
nd Of the Z-Shaped hard rubber tube. The end of
ho. flewhle axtansiantuhseebedhithrevhse vt 4 so
hat it extends_a-minimum af 122 jorh_below the

low-level line.

o+ ct D

{¢) Specific Gravity Reading: DANGER:

When taking specific gravity readings,
the open end of the hydrometer shall be cov-
ered whiie moving it from cell to ceii to avoid

amlrmoks PR . PN PPN PR
spiasning or tnrowing the électiroiyie. The

LUVt Silail LT LAoLO SN § $ R VL0 SR B § 8 o}

through the vent funnel. Then: slowly fill and
empty the hydrometer a few times before record-
ing readings in order to wet the float, mix the elec-
trolyte, and equalize the temperature of the
hydrometer and the eiectroiyte. Ensure that the
top of the hydrometer (loat does not touch the stop
in the .hydrometer ulb since this would cause an
erroneous reading. When reading the sperific

gravity, bring the electrolyte level in the hydrome-
ter to eye levd.

L. Temperature Reference Cell Selection

4.32  During the installation period, select and des-
ignate one cell as the temperature reference
cell w rithircavshténr The temperature reference cell

ment. Temperature reference cells shall not be lo-
cated near a window or a radiator.

5. INITIAL INSTALLATION CHARGE

A. Maximum Time Allowable Until Initial Charge

5.01 ‘The KS-20472 round celis are shipped charged

and wet nl e maximum ¢irnre vihbta char ged
and wet cell may stand on open circuit shall not ex-
ceed 6 months. If the storage temperature
exceeds 90°F, the open circuit time should not
exceed 4 months. The ‘charge by’ date stamped on
the shipping container is that date when the cells will
be on open circuit for 6 months. If the initial charge
cannot be given within 6 months, one of the foiiowing

numanadiinas chald ha £411
procecuuies sinouiu e 1ol

SD-97-1285.

~arad A vannr

rad an rnrndad Ol ' Avms
weEu allu 1ceulucu Il #Orm

*Note: Form ID-1285 has been replaced by
Form SD-97-1285. It is recommended that Form
SD-97-1285 (Fig. 11 and 12) be used to record
initial charge data.4
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TOWN AND STATE . OFFICE JO6 ORDER NO P LISt MEASURED ARBITRARY PILOT CELL NO DATE CELLS SHIPPED NO OF STRINGS SHEET O F GHFETS
END LENGTH CHARGEO IN PARALLEL
STREET ADDRESS TELEPHONE COMPANY SUPPLIERS ORMR No SUPPLIER VOLTAGE REGULATION CONNECTED 10 DATE CHARGE STARTED | BATTERY DESIG
WORK ING EQUIP.
soeoQoo] @4 QA wo@ | w0 W [
INDIVIDUAL MEASUREMENTS MEASUREMENTS. START OF INITIAL CHARGE 10 TURNOVER
AT ENO OF INITIAL CHARGE FLOAT Al TURNOVER “;N'T'ALC CHARGE \ MAINTENANCE CHARGE
ELEC LEVEL 188,18C, O R 18D 18D OR 18F - 18C. O R 18D 180 OR 18F
174 ' MEASURED END OR ARBITRARY LENGTH FROM INITIAL CHARGE TO TURNOVER
CELL | (NOTES 1. 2 & 3}| DATE DATE PILOT R TEMPERATUHE REFERENCE CELL (NOTE 6)
n
L
17A| As RE[. CORR CRYSTALS GRAVITY IN EXCESS CRYSTALS AMPS TEMP GRAVITY GRAVITY
VOLTS TEMP. OF 1.000 | vOLIS TEMP O0R voL IS W .
] va IN DEGREES 1w DEGREES AVERAGE K U& BATIERY
IncHES |excEss ¥ EXCESS . DATE HOUR CELL EXCESS EGFREES |N'Ex€ESS MONTH | DAY OR NUMBER |IN EXCEYS DE‘GREE VOLTAGE
7 pins | OF 2 00 (MOTE 4) (NOTE 7) MEAS CORR [ oF 2 Oo|tNOTE &) [NoTE 71 VOLTAGE [OF 2 fo OF * 000 OF HOURS | OF 1 (0
(NCTES 5.61
1
2
3
‘
5
6
7
8
9
0
l
TOTAL
HOURS | | | | | | |
OF
CHARGE
DATE OF REMARKS : ?
TuBNOVER 18 ME ASUREMENTE BY
TURNOVER 8 .. MEASUREMENTS BY _ __
APPRCVEO BY DATE
AVERAGE AVERAGE
(NOTE 5) " (NOTE §)

Fig. 11 -Form $D-97- 1285 Storage Battery Report (Front § c.
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NOTE 1:
BOLT FACE NUMBERS AND [ ETTERS
UNDER COLUMN HEADINGS REFER TO

SECTIONS IN INSTALLATION HANDBOOK is.

CELL NO. SERIAL NO.

174

win|a|lojolo|v]lo|ola|lwiv|<|leo|lelo|[w]lo|alalw{n]«

NOTE 5

Fig.

NOTE 2
SYMBOLS FOR "AS RECEIVEG™ COLUMN
SYMBOL
112
L INDICATES LEVEL ANYWHERE BETWEEN 1/2 INCH OF
PLATE EXPOSURE AND MINIMUM LEVEL
| OMIT SECOND SYMBOL.
! OR
Hl PREFIX "M* INDICATES MINIM LEVEL REFERENCE
1
I 3 NUMERICAL SUFFIX WHEN USED WITH PREFIX "M"
INDICATES HEIGHT IN QUARTERS OF AN
[ INCH ABOVE MINIM LEVEL REFERENCE.
/INDICATE TO MEAREST QUARTER OF AN INCH)
|
|
EXAMPLES
L} I 0 MINIMUM LEVEL
ﬂl 7 1-3/4 INCHES ABOVE MINIMUM LEVEL
NOTE 4 NOTE 6

SYMBOLS FOR “CRYSTALS” COLUMN.

NOTE 3

T TR Y
"N

SYMBOLS 1" "CORRECTEG" COLUM

IN THE APPROPRIATE BOX, INDICATE WITH AN X", THE UNIT OF

MEASUREMENT USED.

SYMBOL
112]3

SELECT A PILOT CELL MN USING

THE MEASURED END METHOD AND A

THE LETTERS “N" (FOR NO) AND “Y~
(FOR YES) SHOULO BE USED FOR
RECORDING THE ABSENCE OR PRESENCE
OF CRYSTALS.

THIS COLUMN IS USED ONLY WHEN NOTE
Tﬁﬁfﬁ CYLINORICAL CELLS ARE INOIVIDUAL PEASLREPENTS -
TEMPERATURE "

EIRST SYMBOL - ALL CELLS

YATER ADOED

ELECTROLYTE REMOVED

ELECTROLYTE ADOED

SECOND AND THIRD SYMBOL FOR HARO RUBBER CELLS

SECOND AND THIRD SYMBOL INDICATES PINTS
IF LESS THAN (10 PINTS. SHOM A ZERO
{0) A S SECOND SYMBOL .

SECOND AN THIRD SYMBOL FOR PLASTIC CELLS

SECOND ANO THIRD SYMBOL INDICATES NUMBER OF
QUARTERS Of AN INCH. IF LESS THAN
10 QUARTERS (2-1/2 INCHES). SHOW A
ZERO (0) AS SECOND SYMBOL

WITH 1/4 INCHES As THE UNIT OF MEASUREMENT :
4-3/4 INCHES OF YATER ADDED

1-3/4 INCHES OF ELECTROLYTE REMOVED

WITH PINTS AS THE UNIT OF MEASUREMENT :

27 PINTS OF YATER AWED

7 PINTS OF ELECTROLYTE REMOVED

NOTE 8

"AMPS OR AVERAGE CELL VOLTAGE" COLUMN

TEMPERATURE REFERENCE CELL WHEN
USING THE ARBITRARY LENGTH METHOD.

DURING CHARGE. RECORO AM@S WHEN USING
THE MEASURED END METHOD AND AVERAGE CELL
VOLTAGE WHEN USING THE ARBITRARY LENGTH
METHOD.

WHEN THE ARBITRARY LENGTH METHOD IS
USED, RECORD BOTH AMPS AND BATTERY
VOLTAGE AT THE END OF CHARGE

RECORD THE TEMPERATURE O AT LEAST

ONE CELL PER TIER. ALL CELL

TEMPERATURES NEED NOT BE RECORDED

“AVERAGE" CELL VOLTAGE IS
DETERMINED BY BIVIDING THE
BATTERY VOLTAGE BY THE NUMBER

Tu YL avaTme

OF CELLS im i Sinimo.

12-Form SD-97-1285 Storage Battery Report (Back Side)
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(a) Maintain the battery on continuous fioat

charge operation until the normal initial
charge can be administered and thereafter main-
tain on float as specified in paragraphs 6.01 and
6.02.

{b) Charge at 2.17 to 2.20 volts per cdll, 8 hours a
day, 5 days a week until the normal initial
charge can be administered.

(c) DANGER: For maximum safety, cells

should NOT be handled during boost
charge or for 24 hours thereafter. Give a boost
charge at 2.5 to 2.55 volts for 8 hours every 6 to 8
weeks until the normal initial charge can be ad-
ministered.

B. Initial Charge

5.02 An initial charge should be given to all KS-

20472 round cells prior to turnover to the cus-
tomer. The purpose of an initia charge is to compen-
sate for self-discharge that has taken place in the
interval between cell manufacture and installation.
The initial charge voltage shall be in the range of 2.5
and 2.55 volts per cell. Temperature shall be deter-
mined just prior to initial charge, from the tempera-
ture refereincev¥lics) as uksuitibed i'i i paragraph
4.32. Cell temperatures higher than 110°F are not
permissible during initial charge.

C. Procedure for Initial Charge

5.03 DANGER: For maximum safety, connec-

tions at the battery should not be made or
opened and cells should not be handled during
boost charge or for 24 hours vherowy e r This
admonishment pertains to paragraphs 5.04 and
5.05.

5.04 Unless the complete string can be charged in

its final configuration in the battery stands, it
is recommended that the string be divided into
groups not to exceed 50 cells for initial charge. No
more than three groups should be connected in paral-
lel.

5.05 The initial charge voltage shal be between 2.5

and 2.55 volts per cell average. Charging is
continued for the number of hours indicated in Table
D corresponding to the temperature of the coldest
temperature reference cell in each string. Cell tem-
perature is determined by selecting a temperature

ISS 3, AT&T 157-629-701

reference celi as determined in paragraph 3.32 and
5.02.

5.06 When using a portable charger such as ITE-
5965A, where the maximum charging current
is greater than 10 amperes per string, the time deter-
mined from Table D can be considered the total time
on charge. If an additional batter-I- string is charged
in parallel with such a charger, an additional 24
hours must be added to the time determined in Table
D. It is recommended that not more than two strings
be charged in parallel with this charger. After 20
minutes of initial charge, measure each cell’s voltage
and the temperature of one cell in each tier. The
charge may then be continued and completed unat-
tended if al the cells are above 2.06 volts and 90 per-
cent are above 2.10 volts. However, if the charge is
interrupted, the battery should be brought back to
the saie voltage that-existéa verore*tne interruption
and the total cumulative hours of charge shall be that
specified in Table D, but not to exceed 250 hours.

Note: While on initial charge, the electrolyte
level will rise substantially. Do not remove
electrolyte. The eectrolyte level in round cells
is preadjusted by the manufacturer to be be-
tween the level lines when the cells are floated
at 2.1 7vinls fnan extendea periudlor time.

D. Requirements at End of Initial Charge Identification
of Lead-Sulfate Crystals

5.07 After a satisfactory initial charge, there

should be no lead-sulfate crystals or gray col-
oration present on the vertical positive plate columns
when examined with a flashlight. The vertical col-
umns shall ke black ardark brown and totally frac ~f
any diamond-like lead-sulfate crystals or gray color-
ation. The disappearance of lead-sulfate crystals nor-
mally occurs in three distinct phases:

Phase 1: Black and crystalline
Phase 2: Grey and lightly crystalline

g
Phase 3: Black or dark brown

L= N &

nd crvstal free.

The disappearance of lead-sulfate crystals or gray
coloration occurs from top to bottom during initial
charge. To insure total absence of lead-sulfate crys-
tais or grey coloration, inspection for crystals should
be concentrated at the bottom of the positive plate
vertical columns. Lead-sulfate crystals can readily be

Page 25
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TABLE D

TOTAL HOURS OF INITIAL CHARGE AT
25TO 2,55 VOLTS PER CELL

CELL TEMPERATURE t
TIME ON
OPEN CIRCUIT’ 81 °F (27.22%) 65 TO 80°F 64°F (17.77°C)
AND ABOVE (18.33 TO 26.66°C) AND LESS
Less than 4 months 100 Hours 150 Hours 200 Hours
More than 4 months 150 Hours 200 Hours 250 Hours

months.

* Time on open circuit is to be determined from the " charge by” date on the shipping
container. The " charge by” date is that date when the open circuit time will be 6

+ Cell temperature of the TEMPERATURE REFERENCE CELL.

seen on the positive plate vertical columns with the
aid of a flashlight. The flashlight is held close to the
jar wall a an angle of approximately 45 degrees. The
lead-sulfate crystals will appear as sparkling dia-
mond-like reflecting particles as shown in Fig. 13, or
as a gray coloration.

5.08 Cells which are not free of lead-sulfate crys-
tals after the initial charge may be shorted. If
some cells are dtill crystalline after initial charge, it
" is recommended that the battery string be continued
on boost charge a 2.5 to 255 volts for a tota charge
time not to exceed 250 hours for both charges (initial
and boost charge combined). If charging fails to clear
the lead-sulfate crystals within 250 hours, the cells
should be reported to #AT&T Technologiesd PPI
(Purchased Product Inspection) via a Route G JM
(Job Information Memorandum) for investigation
and/or replacement.

5.09 Before stopping the initial charge, record the
following:

(a) Total hours of charge

(b) Temperature of the temperature reference cell
in each tier of each battery string

Page 26

(c) Presence or absence of lead-sulfate crystals
for each cell.

5.10 Adjust the charging voltage to 2.17 volts per
cell float voltage.

E. Equalizing Voltage of Strings Paralleled Into Existing
Plant

5.11 When adding a new string in parallel to an
existing string, the initial charge should be
given to the new string only.

5.12 DANGER: Connections at the battery

shall not be made or opened while cells
are gassing or for 24 hours thereafter. When
connecting a string in paralel to another string, the
final connection should be made through an open
switch or circuit breaker away from the batteries.
Before closing the switch or circuit breaker, both
strings should be approximately the same potential
(less than 0.05 volt difference) to prevent arcing.
String voltage should be equalized by either lowering
the voltage of the higher string or raising the voltage
of the lower-voltage string.
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Fig. 13—Lead-Sulfate Crystals on Positive Plate Column
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F. Charging Cells Added to a String

5.13 Caution: The KS-20472 round cells

should never be mixed in the same string
with cells of different design. Also, do not mix
different size KS-20472 round cells in the same
string. New round cells may be intermixed directly
into an existing string of older round cells (of the
same capacity) when necessary for replacement pur-
poses, if the original cells have been treated with
platinum depolarizer. (All new round cells are fac-
tory treated with platinum depolarizer.)

5.14 If the original cells have not been factory or
field depolarized, platinum depolarizer solu-
tion should be added.

5.15 Where a multiple string installation is in-

volved, it is generally recommended that cells
be segregated into complete strings, by manufactur-
ing vintage whenever possible. This will minimize the
administrative efforts associated with maintenance
and record keeping of mixed strings.

5.16 DANGER: For maximum safety, cells

should NOT be handled during boost
charge or for 24 hours thereafter. Do not ex-
ceed 250 hours total charge at 2.5 to 2.55 volts
per cell. Should it become necessary to replace one
or more cells in a battery string, @the replacement
cell(s) shal be charged according to Table D. The re-
placement cell(s) may be installed in the string and
then given an initia charge or the replacement cell(s)
may be charged separately prior to replacement. In
the latter case, following the initia charge, the cell(s)
should be kept on continuous float at 2.17 volts per
cell until the replacement can be made. The time be-
tween discontinuing the float charge at 2.17 volts per
cell and the completion of replacement shall not ex-
ceed 24 hours4

6. FROM INITIAL CHARGE TO TURNOVER

A. Float Procedures and Requirements

6.01 After End of Initial Charge: #®DANGER:

For maximum safety, cells should NOT be
handled during boost charge or for 24 hours
thereafter.4 At the end of initia charge, the battery
should be placed on continuous uninterrupted float
charge at 2.17 volts per cell. #The battery should not
be left on open circuit for more than 24 hours. Open
circuit time in excess of 24 hours must be recorded on
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Form SD-9'7-1285, Fig. 11 and 12. A battery that is
left on open circuit for more than 24 hours after ini-
tial charge may develop lead-sulfate crystals. A bat-
tery that is left on open circuit for more than 24 hours
after initial charge and/or developes lead-sulfate
crystals must be boost charged at 2.5 volts per cell for
a least 8 hours or until crystal free prior to being re-
turned to continuous float: Record boost charge con-
ditions on Form SD-97-1285.

6.02 From Initial Charge to Turnover: From

initial charge to turnover, battery plant volt-
age shall be maintained at 2.17 +0.01 volts per cell
average. After at least 7 days on float and within a
week before turnover, inspect all cells and record the
presence or absence of lead-sulfate crystals. Measure
cell voltage on crystaline cells. If any cdl(s) is heav-
ily crystalline (see paragraph 5.07, phase 1) and
reads 2.09 volts or less, it is shorted and should be
reported to AT&T Technology PPl via a Route G JM
for replacement. If any cell(s) is crystalline and volt-
age measurement reads greater than 2.09 volts, the
cell #should be given an individual boost charge to
clear the crystals.4

6.03 Electrolyte Levels: Electrolyte levels

should not be adjusted until the cells have
been on continuous float charge for at least 2 weeks.
If levels are low (more than 1/4-inch below low-level
mark) after this time, they should be adjusted by
adding - 215 specific gravity sulfuric acid which
meets requirements of Federal Specification 0-S-
801B. If levels are less than 1/4-inch below the low-
level mark, approved water may be added. If the elec-
trolyte levels are high, they should be adjusted by
removing electrolyte. Once electrolyte has been prop-
erly adjusted, all further adjustments should be
made by adding approved water only.4

B. Final Connection of Cell Groups

6.04 DANGER: For maximum safety, cells

should not be handled during boost
charge or for 24 hours thereafter. In those cases
where cells were divided into smaller groupings for
initial charge, adjust charge voltage to 2.17 volts per
cell, float charge and hold for 24 hours. Disconnect
cell groupings and reconnect into final configuration.
Place on continuous float charge at 2.17 volts per cell
within 24 hours of open circuit.



7. RECORDS UNTIL TURNOVER

7.01 It is suggested that records be kept on AT&T
Twmndrugy Form SD-97-1285.

TZ

Oleé: Form ID-1285 is replaced by Form SD-

t
97-1285 (Fig. 11 and 12).

7.02 Record serial numbers of all cells and their
positions in the battery string.

"o

-
/7 .V3

lvte per cdl added or removed may 'be g|ven in pmts
guarts, or in change in level in quarters of an inch.
Record level of each cell as received.

7.04 Record conditions of cells between receipt and
initiai charge.

Example: QOpen cironit, floated 24 hours a
day at 2.17 volts, 7 hours daily charge at 2.25
volts, or boost charge every 6 weeks.

7.05 Record the following on Form SD-97-1285
(Fig. ii and 12} before starting initiai charge:

(b) Type of rectifier used to charge cells
(c) Number of strings being charged on rectifier

(d) Measured charging current and voltage used

&

to charge vatieries.

Note: Temperature readingg should be to the
nearest degree; for example, T7°F.

7.06 After 20 minutes of initial charge, measure
and record individual cell voltage on Form
-97-1285.

w2
)

7.07 ax the end of inisial.chagep . record the tom

LR LAY rivanes |~ At TLRIRR VAT bosds

perature of at least one cell in each tier and
the presence or absence of lead-sulfate crystals on
each cell.
7.08 From initiai charge to turnover, record the
Londition of ¢ire cells. This includes any time

onopenc¢ reuit in exeess n‘fui)z}.b&\}x!cqu;nfon‘anf vani-
ation ef fJoaI voltage outside 2.16 and 2.18 volts per

cell float average, and any boost charges applied.

1SS 3, AT&T 157-629-701

7.09 Within the week prior to turnover, record the
presence or absence of lead-sulfate crystals on
each cell on Form SD-97-1285.

7.10 Record readinn‘c from low-valtage tagt nraco-
7. £S Irom 1o ¢ilage 1estl proce
dures on Form SD-97-1285

7.11  Two copies of the initial charge report

shall be turned over to local engineering.
One of these copies should be filed by loca engineer-
ing as a permanent record to be maintained during
the life < the battery.

8. AYPAKA"ITUS

8.01 List of Tools, Materials, and Test Equip-
ment: The following tools, materiais, and

R |

test equlpment are usea int LIllb prdLULt’

TooLs DESCRIPTION

PR-2628 Bore Brush

— Flashlight, regular or angular,
having plastic or rubber hous-
ing

- 3-inch and 6-inch Wrench Ex-
tension

R-4810 Six-Point Single-end Box
Wrenches having handles insu-
iated with two coatings of a
high dielectric vinyl plastic.4

R-2969 Typewriter Brush

R-4701* Hoist

PR-4702A* Ciamp, Battery Lifting

R-4786 Gantry Extension (Required
for 3-tier arrangements)

R-4800* Hoist4

R-4900* Shelf Jack

%-4901 Mini-gantry

R-4902* Battery Dolly

KS-21527,L.3 Eyewash Kit

*Required onlyfor installation.
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T e NECDIDTINN
1VVLD WhJWRIT 1IWIY

KS-21527,1L4 Eyewash Solution
MATERIALS DESCRIPTION

-_ Agriculture or Industriai Lime

(may be purchased locally)

— #Alcohol--Methvl USP graded
- Container (glass, glazed porce-
lain, plastic rubber, earthen-

ware or lead-for handiing
electrolyte or waterj

— Household Ammonia

— &Neoprene Glovesd

—_ @Baking Soda (sodium bicar-
bonate)

— W;shing SOda (Sai SOda )i
- water, distilled or approved 1o
use in storage cells (see para—

graph 10.13) -

- Wiper Paper, SCOTT* No. 58
or 59

- Sandpaper

R-3034 Gloves, Acid Resistant (for
heavy duty)

R-3043 Apron, Acid Proof

P)

nnnnnn nd (f
Uy

PR-4365 Hat, Safety Hard
R-4501 Goggles, Chemical Safety

¥ Trademark of SCOTT Paper Company.
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MATERIALS DESCRIPTION
R-4517 Coverall Chemical, Disposableé
{S-14666 Cloth

—_ KS-5499, L1306, Hydrometer

(for low-gravity cells)

— KS-5499, L1353, Thermometer

— #K S-22861, L1, Digital

Multimeterd

RULES FQ'D\ r:nnn_l} ‘I’T:DV M'_‘AIMTBNAMPE

o | mn D sve

(a) Maintenance operations which require direct
physical contact with cells, connectors, etc.,
should not be performed without first isolating the

strmg if the plant fioat v0|tage is greater than 160
___________ egfetv asdma-igh_

VOlts Keview- and observe the Salety aamoimi
ments and pracutinng L. oPet 2

7
-
=

(¢) Maintain electrolyte level between the high-

CLIO1VLD

and low-level markings on the jar by the addi-
tion of approved water.

(d) Avoid excessively high electrolyte tempera-
tures.

(e) Keep battery clean.
(f) Avoid using an open flame near batteries.

(g) Avoid creating sparks, including those from
static electricity, near batteries.

(h) Maintain complete and accurate battery
records.
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A. Battery Records and Readings

10.01 Maintain complete battery records for each
string of cells. Engineering complaints on
hatteries cannot be accurately analy zed and satisfac-

(a) Record dates of all battery maintenance rou-

tines.
(b) Record temperature of ‘temperature reference
cells* whenever battery maintenance routines
re pe.f med Itis not necessary tot ke the tem-

of one cell on each tier is suff1(:1ent

(c) Although existing forms are not consistent
w1th the new mamtenance routines for round

a
0‘15

The ‘cell volts columns on these forms shoul
used to show the results of visual inspection for
lead-sulfate crystals. The letter N (for no) should
be used to record the absence of lead-sulfate crys-
tals, and the letter Y (for yes) should be used to

41 . £
1

record the presence of crystals.

Note: Any observed irregularities, such as
prolonged discharge (greater than 30 minutes)
or excessive amounts of water required (more

than once a year), should be noted.
B. Battery Maintenance on Fioat

N d cells are
. suszlcantlv s1mnhf|ed in comparison to rec-
tangular cells. Field experience shows that the pres-
ence or absence of lead-sulfate crystals is a much
more accurate indicator of cell condition than voltage
and specific gravity readings and aliows for easy in-
spection of cells.

10.02

10.03 For detailed maintenan uirements, see

Table E. #See Table A for recommended
maintenance intervals. For details of float operation,
see Practice 157-601-301. This practice is applicable
for general requirements only.4

1SS 3, AT&T 157-629-701

7 o maintain a
battery plan t float volt 0f2.17 -0.01
volts per cell average. The Dk\ 228(;1 1.1, digital
multimeterd is suitable for hattery voltage xeddings.
Emphasis must be placed upon the necessity for peri-
odic checks for voltmeter accuracy and calibration.

Extreme caution should be e\er(lseu when making

o prevent
at
L

_

=
=

7
A
ot

1
e
s
(¢
—

meter should be secure and free of any possibility of
touching or becoming grounded. In no case should
connections at the meter end be removed without
first disconnecting the test leads from the battery.
Test lead connections at the batter\ should be re-

,,,,,, P |

moved immediately aft

[¢~]
-
[¢°]
o
N
—_

-t

0.05 Cellssha
tals as des
normal float condltlons cells should be free of lead-
sulfate crystals.

10.06 If lead-sulfate crystals appear within a 10-
week period of normal float operation after

turnover of the battery piant, the defective cells wiil
be replaced and reinstalled on a nonbiliable basis
Such an unsatisfactory float condition should be re-
ported using the established Engineering Complaint
procedures.

10.07 Throughout the life of a battery plant, the
absence of lead-sulfate crystals indicates
that the cells are floating properly and maintaining

a full state of charge. #The presence of iead-suifate
crystals is not normally an indication that the bat-
tery or cell is incapable of p ovi dmg adequate capac-

cell(s) is not an urgent item. A crystalline cell will
suffer an immediate loss of approximately 5 percent
of its rated capacity. Any further decay in capacity
will depend upon the precise cause for the crystalline
condmon The best way to assess the abilityof a cr vs-
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o
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capacxt3 \wl] be on]y approxlmately 5 percent. (on—
cern for the ability of a crystalline cell to deliver rea-
sonable capacity should begin when the specific
gravity decreases helow 1.200.4
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INDIVIDUAL CELL READINGS
READINGS ‘
TAKEN BY OFFICE
APROVED BY DATE 19
cELL BEFORE CHARGE AFTER CHARGE ceLL BEFORE CHARGE AFTER CHARGE
NO. Tew. | sp. Gr. | CEULS TENP. . GR. || NO. ) CELLS
woRoseren | (0 | S e | vours | wonomeren | SR | e woromeTeR | (E0 | ofcecneo | vOLTS [ wroromeren | ZEE | o
" TicL LuRrcLIicy
READING £ 10 F READING F 3 READING F 10 F READING F 10 F
BAT. o BAT.
TIne T
BAT. BAT BAT.
PILOT CELL NO. PILOT CELL NO.
o PILOT CELL NO. ! OF CELL N0 o
. P. GR. AMP TEMP . SP. GR. AmMP TEMP. SP. GR
(ing | o | voromeren | (B | PO Beo | e T e | Twro | YOR0mETER | e | commecreo | CEUL | | rome | twro | MTOROPETER | iee | coppecren | CELL
BAT. READING F 10 F VOLTS BAT READING £ 0 F VvOLTS AT READING F 0 £ VOLTS
Fig. 14—Form E-2003 Storage Battery Record
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TABLE E

KS-20472 ROUND CELL
BATTERY MAINTENANCE REQUIREMENTS

DESCRIPTION

OF OPERATION REQUIREMENTS

Battery float 2.17 +0.01 volts

voltage per cell (average)

measurement™

Inspect No lead-sulfate

individual cells crystals

for lead-sulfate

erystals

Measure mperature does

temperature of not vary more

one cell per tier than 5°F

Check electrolyte Electrolyte level

level between high and
low level marks.
(Red lines on L1,
L2, L3, and 14
ce HS, black lines
on L1S, L2S, L3S

and L4S cells)

Inspect and Per local

clean requirements (if
necessary)

* At unattended locations, battery float voltage
readings should be made and recorded upon
each office visit if the interval between visits
exceeds 1 week Inciudes au emergency ceils
contained in the batt
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10.08 If lead-sulfate crystals appear on all cells in
a string, the following should be checked as
possible causes for the abnormal condition.

Y | o PR Y LSS § N VRPN S L) M L [ |
(a) Rectijier Voliage: The appearance of lead-

sulfate crystals may indicate a low battery
plant float voltage. Check to see if the hattery

plant float voltage is 2.17 +0.01 volts per cell. Make
appropriate rectifier adjustments 1f necessary.

(b) Plant Discharge: A battery discharge re-
sulting f'rom a power failure or other reasons

cell is dlscharged If the cause of the lead sulfate
crystals is a recent discharge, the crystals will dis-
appear when the cells have been fully recharged on
float (usually within 2 weeks). As the cells re-
charge the d1sappearance of lead-sulfate crystals

will oceur from top to bottom in the

Tharaf
inereiore, Auapcutxuu fO!‘ l

qhnnld be nnncen'rratpd alon ng the bottom

(=]
=y
-
-
® w

records to determine if a dlscharge has occurred.
It is mandatory to log all AC input power fail-
ure alarms in battery maintenance records.
Another metho d of aetermmmg if a plant (lls-

"

avit v of KS-

2( +0.005. Readings of 1.200
or less Would be a clear indication that a plant dis-
charge has occurred.

(c) ®If the presence of lead-sulfate crystals on all
cells in a string is not attributable to a plant

discharge or improper rectifier voitage, the condi-
3 ahnalAd ha wmanne ad An an T'notnaaring
tion dliuulu e L ClJUl LUU Ul all LugllcclLiug
Complaint.4

10.09 If lead-sulfate crystals appear on one or a
few cells in a string, the following actions
should be taken.

(a) Check to see if a plant discharge has occurred.
(See paragraph 10.08.)

{b) Measure the cell voltage. If the crystalline
cell(s) reads 2.09 volts or less and the cell is
avily ervstalline (see nnrauranh 5.07 nhase 1),

Vit SEgSLaRiii pPEiaRISpt 25 s

Engmeermg Complaint.
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string to determme
e differences. Temperature dlfferences of
5°F r more between cells in a string can result in
afloat problem with the warmer cells which would
result in the appearance of lead-sulfate crystals. If
temperature differences in excess of 5°F are
found, appropriate xenulauon should be provided

(d) DANGER: For maximum safety, cells

should not be handled during boost
charge or 24 hours thereafter. 1f the problem
is not attributable to a shorted cell [subparagraph
(b)] or temperature variations [subparagraph (c)]
tne cell(s) should be boost charged at 2.5 volts with

crystals have dlsam)eared Upon completlon of the
boost charge, allow the cell to float in the string.
After returning the cell to float, it is not unusual
for the cell voltage to be temporarily low (approxi-
mately 2.09 voits). The cell voitage should increase

cemae o ammnmimAd AL Y TL V) LMWL a o a1 D
OVEr 4 perioa 01 WEekKks. 11 wau-buuape Crystdls ao
nnt raanneocar nan flnat nn artinn 1c naraccarv If
1iUuL 1 cayypal il Ll\lﬂh’ 11U auliuivll IO 11TuTooai .V . 4k
lead-sulfate crystals reappear; the cell(s) should

be reported as an Engineering Complaint. Copies
of the battery records should accompany the com-
plaint.

E. Temperature

1010 Th
fected by the temperature of its electrolyte.
Therefore, observe the following precautions when

working with the round cell battery.

e round cell, like all lead-acid cells
acid cells

(a) Warning: To avoid possible electrolyte
contamination, never use mercury ther-

mrnmmatomre fa frnbo nall tormnoratiing maomdsinoe
FILUIILT LTI O LU sAriT LT LTI T ubu' C ITTUULILEO.
Electrolyte temperature shall not exceed 110°F at

any time. Electrolvte temperatures from 65°F
down to freezing result in lowered battery capacity
(see Table F'). Elevated temperatures will result in
decreased battery life (see Table C).

i1emper atures o
sho ould be \thh‘

row of 3-tier stands is particularly apt to have
higher temperatures than the bottom row. Where
necessary, use fans or other means of ventilation
to minimize temperature variations between cells
in the same string.

ISS 3, AT&T 157-629-701

TABLE F

EFFECT OF TEMPERATURE ON CAPACITY
OF KS-20472 ROUND CELL

£EiIl TEAADEDATIIDE DED/EAT /ME
Wwhkbkh TRIVIF RNATVUAR FeRwRIvI Wr
RATED
CAPACITY*
Oc CF
4.44° 40° 6%
10.00° 50° 84%
15.565° 60° . 90%
21.11° 70° 96%
25.00° 77° 100%
26.66° 80° 102%
32.22° 90° 107%
37.77° 100° 112%
43.33° 110° 117%
K Dadtad macmnatdes 1n mmAantll o1 oo "
natea capacity 1s specliiea 10r cell
tammnaratura of 77°K (95°()
bclupcl QALulIT uUr 1 RS \ & \/}-
{aly To 2o s mman o llar sh b sa i cc s F A e anaiivn )
\C) 11 15 NOriidil)y not necessary to mnieasure ina:-
vidual cell temperatures. If it becomes neces-

sary to measure cell temperature, insert the
thermometer into the cell through the vent funnel.
(See Part 3.) Completely submerge the bulb of the
KS8-5499, L1353, thermometer in the electrolyte for
at least 2 minutes before taking a reading.
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F. Specific Gravity

10.11  The specific gravity of the electrolyte used in

the KS-20472 LINEAGE 2000 round cell bat-
tery is 1.215 instead of 1.210 normally used in lead-
acid cells. Otherwise, the electrolyte is the same sul-
furic acid normally used in lead-acid batteries. When
measuring specific gravity, observe the following
procedures.

(a) Warning: To avoid electrolyte contami-

nation, hydrometers used in lead-
antimony or lead-calcium cells should not be
used in the KS-20472 round cells.

(b) Measuring specific gravity as a regular main-

tenance routine is not required for the round
cell. Specific gravity readings are recommended
only when problem conditions arise. If it is neces-
sary to measure the specific gravity of several
cells, refer to Part 3 of this practice. If all cells are
to be measured, see paragraph 9.01, subparagraph

(a).

(c) If specific gravity readings are taken, they
shall be taken before rather than after addi-
tions of water. This is because of the unmixed con-
dition of the electrolyte after adding water. (See
Practice 157-601-101.) After adding water, the
round cells on float charge will regain full charge
specific gravity in approximately 10 weeks.

(d) Low specific gravity readings will be obtained
after a discharge [paragraph 10.08, subpara-
graph (b)] and will continue to read low even after
the cells are fully recharged at float charge voltage
(2.17 volts per cell). The reason is that recharge at
2.17 volts per cell does not generate sufficient
amounts of gas to quickly mix the electrolyte and,
consequently, low specific gravity readings will be
temporarily obtained. In the round cell battery,
low gravities will be confined only to the electro-
lyte above the top plate in the cell stack. If the hy-
drometer tube were long enough to withdraw
electrolyte at various points below the top plate of
the cell plate stack, the specific gravity measure-
ments would be uniform and would indicate essen-
tially full charge specific gravity. In
approximately 10 weeks, the electrolyte above and
below the top plate will have mixed sufficiently
such that specific gravity readings of electrolyte
above the top plate will indicate normal gravity.
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(e) Observe the first group of emergency cells

carefully. A series of emergency discharges
may discharge the first group of emergency cells
much more than the main battery or the second
group of emergency cells, making cell reversal a
possibility.

(f) Specific gravity readings are taken by insert-

ing the hydrometer through the vent funnel.
Slowly fill and empty the hydrometer several
times before recording readings in order to wet the
float, mix the electrolyte, and equalize the temper-
ature of the hydrometer and the electrolyte. In-
sure that the tip of the float does not touch the
stop in the bulb since this will cause erroneous
readings. When taking the specific gravity read-
ing, the open end of the hydrometer shall be cov-
ered while moving it from cell to cell to avoid
splashing or throwing the electrolyte. During the
process of taking a specific gravity reading, avoid
dripping or spraying electrolyte from the hydrom-
eter tube.

(g) Electrolyte specific gravity decreases as tem-

perature increases and increases as tempera-
ture decreases. Therefore, as the temperature
changes, the specific gravity readings must be cor-
rected. Accordingly, electrolyte temperature read-
ings must be taken when specific gravity readings
are made. Thermometers have scales for correct-
ing to the proper reference temperature of 77°F.
If a thermometer with a correction scale is not
available, calculate the correct specific gravity by
adding 1 point (.001) to the hydrometer reading for
each 3°F that the electrolyte is above 77°F or by
subtracting 1 point (.001) from the hydrometer
reading for each 3°F that the electrolyte is below
T7°F.

G. Freezing of Electrolyte

10.12 The electrolyte in any cell must be main-

tained above the freezing temperature re-
spective to its specific gravity as shown in Table G.
Freezing will cause damage not immediately appar-
ent (see Practice 157-601-101). When there is danger
of electrolyte freezing, immediate steps should be
taken to provide special enclosures, insulation, or
heaters as necessary.



TABLE G4
FREEZING TEMPERATURE

OF LEAD-ACID BATTERY ELECTROLYTE

SPECIFIC GRAVITY FREEZING TEMPERATURE

AT 25.0°C (77°F) o or
1.030 _1.11° +30°
1.060 -3.33° +26°
1.090 _6.6° +20°
1.120 _8.8° +16°
1.150 -13.3° +8°
1.180 -19.9° _4°
1.210 -30.6° _23°
1.240 -46.7° _52°
1.270 ~65.0° _85°
1.283 _72.8° _g9°
1.300 _73.3° ~100°
1.330 _53.3° _64°

H. Electrolyte Level and Water Purity

10.13 On KS-20472, L1, L2, L3, and L4, round cells,

the electrolyte level shall be maintained be-
tween-the red high- and low-level lines on the battery
jar. On KS-20472, L18S, L2S, L3S, and L4S round cells,
the electrolyte level shall be maintained between the
black high- and low-level lines on the battery jar.
Some L1, L2, L3, and L4 cells manufactured between
May 1981 and August 1981 have only black level lines
identical to those of L1S, L2S, L3S, and L48S cells and
should have the electrolyte levels maintained accord-
ingly. (See paragraph 6.03.) Electrolyte level check-
ing requirements (see Table E ) is dependent upon
local conditions and is to be performed as required.

ISS 3, AT&T 157-629-701

(a) Use only distilled water, deionized water, or

other water approved for storage battery use
to bring electrolyte up to the required level. Maxi-
mum allowable impurities are given in Table H.
When the actual electrolyte temperature is below
50°F, do not raise the electrolyte level appreciably
above the minimum level. This helps to prevent an
overflow on charge.

OTABLE H4
MAXIMUM ALLOWABLE IMPURITIES
IN BATTERY WATER

wPURITY Tlevweonn | PeReeNt
Total Solids 500 0.0500
Fixed Solids 350 0.0350
Organic and 50 0.0050
Volatile Matter
Chloride 25 0.0025
Iron 4 0.0004
Nitrates and 15 0.0015
Nitrites
Ammonia 5 0.0005
Manganese 0.07 0.000007

(b) Acid or electrolyte shall not be added to any

cell as a substitute for adequate charging. Do
not contaminate the electrolyte of KS-20472 round
cells by using electrolyte from lead-calcium or
lead-antimony cells.

(c¢) #Use the vent funnel on the cell to fill the cell
to the proper level.4

(d) Under no circumstances shall electreivte be
disposed of in a manner that may result in
environmental pollution or damage to equipment.
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The electrolyte should be neutralized where the
possibility of damage may occur.

(e) Approval of Local Water: To obtain ap-
proval for local water, have it analyzed by ei-
ther a local laboratory or one of the battery

companies. Obtain samples as follows:

(1) Each sample shoulid contain i quart of iocai
water in a clean polyethylene or glass con-
tainer with a nonmetallic closure.

Note: Current US. Post Office regulations
concerning the shipment of liquid filled glass
containers should be observed. The label on
each sample should give the following data:

e Name of location
e Town and state
o Date sample was taken

e Source of water supply, such as reservoirs fed
by streams, or from wells, a local well, cis-
tern, etc.

(2) Before a particular water source can be ac-

cepted, one sample should be taken during
the wet season and one during dry season. If ei-
ther sample is not satisfactory, the water
should not be used for batteries. It is necessary
to have the water reanalyzed annually. Any for-
merly unsatisfactory water source can be
reanalyzed whenever it is believed that exces-

o ara longer presen

PR e nn qaant
DIVC uupux iti€s are no IUII Cl preocii.

(3) Deionized water which meets the require-

ments in Table H is satisfactory for battery
use. Deionizing systems should be equipped
with a filter to remove sediment and with an
organic removal resin to remove soluble organic
materials from the water.

10.14 If a cell does not take or hold a charge, a 5-

hour discharge test (on fully charged cells) is
the best way to determine if sufficient reserve power
is available.

10.15 Practices 157-601-503, 157-601-504, 157-601-
505, and 157-601-506 contain operating in-
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structions for discharge test equipment. Discharge
capacity test should be run directly off float charge
without prior boost charge. The boost charge mode of
the discharger-recharger shall be bypassed per Prac-
tice 157-601-504, 157-601-505, and 157-601- 506 as ap-
plicable. Cells to be tested shall have been on float for
at least #3 months4 without a boost charge and where
a power failure exceeding 30 minutes has not oc-
curred within 6 weeks. Perform the foliowing steps
for a complete discharge capacity test.

(a) Refer to Table I and Practice 790-100-655 as

applicable, for the 5-hour discharge rate of the
cells to be tested. Record this value. See Fig. 16 for
suggested record form.

(b) Just prior to the single cell discharge capacity
test, record the following for the ceil under
test:

(1) Cell float charge voltage
(2) Electrolyte temperature

(3) Corrected specific gravity

D - =
1 o

mncanman nr ahonman A
IeseiiCe U 4dusefiCe Ul

{ AN Tand .21
\4) 1eaqa-suile
(¢) Record the time (in minutes) required to dis-
charge the cell at the 5-hour rate to an end
point of both 1.90 and 1.75 volts and the tempera-

ture at the end of discharge.

Note I: To insure that the discharge end
point of 1.75 per cell is reached, discharger—

rashargor anninmant 1ally will aantd tha
lC\,llalsCl cqulpulcub uauauy Wlll \,UIILIIIUC LIIC

discharge until a value of 1.70 volts is reached.

Note 2: Onecell at a time may be discharged
without disconnecting the cell from the string,
changing control equipment, or interfering with
service provided that battery finish rate is not
exceeded on recharge.

{d) Deatoarmine nercont of 5- knnr rafoﬂ canacity at
(a) vetermine percent of o-nour rated capacily at
77°F by adding or subtracting the correction

factor K. (See Fig. 17). Use average of tempera-
tures recorded in subparagraph (b), Step (2) and
subparagraph (c). Use the following formula:

Percent of 5-hour rated capacity at 77° =
[discharge time (minutes) + 3} +K (the correc-
tion factor.)



$TABLE 4
KS-20472 ROUND CELL 5- AND 8-HOUR
DISCHARGE RATE* IN AMPERES TO 1.75 VOLTS
5-HOUR 8-HOUR
KS-20472 DISCHARGE RATE* DISCHARGE RATE*
CELLS IN IN
AMPERES AMPERES
List 1 and 1S 278 200
List 2 and 28 150 108
List 3 and 3S 86 61
List 4 and 4S 50 37
* KS-20472 L1, L2, L3, and L4 round cell rates
are approximately 5 percent less than that
shown in the table because of lowered
electrolyte levels.

Example 1: Assume electrolyte tempera-

ture of 60°F at start of discharge and 240 min-

utes to 1.75 volts. From Fig. 17, K (the

correction factor), equals pilus 10 at 60°F.
L

lllel UIUI <, peu.c ll,
(240/3) + 10 =90 p

of 5-hour rated capac
Example 2: Assume electrolyte tempera-
ture of 90°F at start of discharge and 318 min-
utes to 1.75 volts. From Fig. 17, K (the
correction factor), equals minus 7 at 90°F.

Therefore, percent of 5-hour rated capacity is;
(318/3) - T = 99 percent.

(e) DANGER: For maximum safety, cells

should not be handled during boost charge
or for 24 hours thereafter. At the end of the
automatic recharge cycle, the cell is being
boost charged at 2.5 voits per ceii and is po-

Pnse bl la: nanse | PPN Dankawnan 2nlles ac chnmnw ac
ternually CAQLUSILOE. DECliarge Cells das> >S00H das
possible after discharge. The discharger-

rechargers covered in Practices 157-601-504, 157-
601-505, and 157-601-506 automatically recharge
the cell after discharge. See Practice 169-621-301
for cell recharge after dlscharge with the J87116A,

crlaviran Aacne | 5 YR T N
L-oUo.

J8
. " ~ 1 on
L1, discharger described in Practice 157-60

J. Cell Reversal
10.16 Cell reversal may occur when a battery plant

is allowed to discharge in excess of its rated
capacit\' Since stationary lead-acid cells are gener-

ally designed with excessive negative plate capacity,
the positive plates in a cell can undergo reversal
Withcn t the cell shnwi_nﬂ an ﬂctl.al reversal ¢! eell

ing a cell(s) should

be su»pected whenever a batter‘;» plant is discharged

near its rated ampere-hour capacity or below an a: -

erage of 1.75 volts per cell. If any celi reads 1.0 volit

or less toward the end of discharge, the positive
f "

Votoe Af that aall bacn mvaboblo hoo ooy
pldies U1 Ulal CEll llave probdbiy pe i rever se, dIld
the coll mav nrecent a nraohleny an rachaire
the cell may present a probient on recaarvge
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5-HOUR RATE BATTERY DISCHARGE CAPACITY TEST RECORD FORM

OFFICE DIV. POMER PLANT CODE TESTER DATE
BATTERY DATA:
CASE MTL. VOLTAGE & | NO. CELLS TYPE OF
K.S. NO. | LIST NO. | MFG. NAME | TYPE BATT. | o piasTIC Ace GROUP | REG. — EMG. | DISCHARGER
LEAD YRS. MOS .
CELL SAMPLE
(EXCLUDE PILOT CELLS)
ATE CELL SPEC. GRAV. CELL VOLTAGE CELL TEMP. TIME To e To s Houm

Imux:mr“z‘ergLL el Erssreo BEFORE START BEFORE START BEFORE START ooy - WIS ”:vl uTxus RATE — %

: OF TEST OF TEST OF TEST : - *| (TEMP. CORR.)
GENERAL CONDITIONS NOTES

APPROVAL

Fig. 16—Suggested 5-Hour Rate Battery Discharge Capacity Test Record Form

LOZ-6T9-£LSt 181V



+30
N\
+20
\
x \
T+10
- \
3 L
& o S
S \
£ ~
[4
8-10 \‘\
~
%0 50 60 70 80 90 100 Ti0
ELECTROLYTE TEMPERATURE - DEGREES F

Fig. 17 —Correcting Capacity to 1.75 Volts Discharge
Point for Temperature (Using 5-Hour Discharge

Rate)
10.17 A reversed cell typically has a high resis-
tance; therefore, the cell voltage will be ex-
tremely high if the cell is re r'ha rged at n@rmal rates.

al to obtain
\oltag,es in excess of 4 volts when the cell is being re-
charged in series with nonreversed cells at 2.17 volts
per cell average. At such high voltages, cell tempera-
ture increases rapidiy and per manent damage can

nnnnn MNeammcnriiantls.
lt’bull UUIIBUqUE“LIy

Ir
chareed an\v‘\v and wit

LA gTU SiUW aiu vy

high temperatures

10.18 Identification of a Reversed Cell(s): If a
reversed cell is suspected, perform the fol-
‘lowing steps.

(1) Measure and record the battery plant voltage
pxant load pnor to restormg the rectifiers.

the plant load proflle durmg the dlscharge.

(2) After approximately 15 minutes of recharge,

measure individual cell voltages. Any cell
which measures more than 2.5 volts has been re-
versed and corrective action is required.

3 a nralllol mand sinns thae 9K

(3) If at any time the cell(s) read more than 2.5

volts, the cell(s) has been reversed and correc-
tive action is required

(4) Thereafter, measure the voltage and tempera-
ture of all cells every hour for a period of 5
hours.

10.19 Corrective Action for Reversed Cells in
Battery Plant With Single String: Cor-
rective action is as follows

(1) Control the rectifier(s) output voltage so that
the highest cell does not exceed 3.0 volts
and/or 110°F.

(OV Mg corldpoos 8 2l L2 10— 117y .1 1
{2) Tne voitage of the highest cell(s) should begin
to decrease as this cell(s) begins to acecept a

v <
charge. The time quui:Pd for this to occur ecan
vary from several minutes to weeks depending
upon the degree of rev ersal. As the voltage of the
high cell(s) gradually decreases, gradually in-
crease the rectxfler(s) output voltage (not exceed-
ts per cell) v ile still maintaining the

and/or 110°F.
celerated by vigor ou~]\ stirring th
This is done b\ msertmg a flexible tube down the
side of the cell as close as possible to the bottom
of the jar. The cell is then vigorously bubbled with
filtered compressed air for 15 minutes.

TS T 7 T S |
{3} When all cells are reasonably uniform in volt-
. . - -
age; i.e, all in the range of 2.07 to 2.27 velts,

and recharge current is less than 5 3
string shall be given an equalizing charge. Thu
equalizing charge shall be carried out at 2.5 to 2.7
volts per cell until all diamond-like lead-sulfate
crvstals on the posmve plate vertical columns

have disappeared and shall be continued for at
least 12 additional hours beyond the point of crys-
tal dxsam)eara 1ce. Inspection for lead-sulfate

crystals is done with a flashlight as deseribed in
paragraph 5.07. The equalizing charge will require
bringing in an auxiliary string of cells and spare
chargmg equipment so that the string to be

o Y

charged can be disassociated from the working
plant. If this is not possible, the equalizing charge
can be performed on an individual cell basis using

10.20 Corrective Action for Reversed Cells in
Battery Plant With Parallel Strings:
Corrective action is as follows:

(1) If all strings have reversed cells, follow the
procedures outlined in paragraph 10.19.
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(2) If all strings do not have reversed celis, discon-

nect the string(s) with reversed cells from the
power plant, allow the string to stand on open cir-
cuit for 24 hours, and follow the procedures out-

lined in
111U 1k

T3
0o

10.21 If the reversed cells fail to respond to the cor-

rective procedures given, contact the re-
gional AT&T Bell Laboratories field representative
for further assistance.

10.22 Contingencies for Reversed Cell(s): If
the reversed cell(s) fails to respond to the
procedures in paragraphs 10.19 and 10.20, the proce-

dures in paragraphs 10.23 and 10.24 may be attempt-
ed.

10.23 Shunting Around Reversed Cell(s):

Shunt around the high-voitage ceii(s) which
will allow maximum recharge current to flow
through the nonreversed cells. This may be done by
paralleling the high-voltage cell with a suitably sized
resistor or with a single cell discharge unit in order
to maintain the high-voltage cell(s) between 2.0 and
3.0 volts. Once the nonreversed cells have been re-
charged, the shunt can be removed from the reversed
cell(s) and the reversed cell(s) can then be charged
with a single cell charger at 2.5 to 2.7 volts at the
highest available current. The above shunting proce-
dures becomes impractical if more than two cells
have reversed in a string.

10.24 Disconnecting Reversed Cell(s) From

Battery String: Disconnect the reversed
cell(s) from the string and charge these individually
or in parallel at 2.5 to 2.7 volts. Meanwhile, charge
the nonreversed cells in series at 2.5 to 2.7 volts per

(a) After the reversed cell(s) are disconnected

from the battery string or shunted around, an
equalizing charge must be applied as described in
paragraph 10.19, Step (3).

(b) Contact the regional AT&T Bell Laboratories
fleld representative if further assistance is

K. Boost Charge
10.25 A boost charge should be given, where possi-

ble, to the main battery and for the emer-
gency cells if they have had any appreciable
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discharge, in order to accelerate return to a full
charge condition. In plants where boost charge facili-
ties or capabilities are not available, eventually full

charge will return to a discharged battery on normal
float nhﬂr(rp in2to3 dave lan Practice 157-601-101))

Boost charges after power failure are given where
possible to the entire string for durations depending
upon charging voltage as shown in Table J. Special
boost charges, including those made necessary by the
presence of lead-sulfate crystals on one or more cells,
may be given to the string or to certain selected cells
only. (See Practice 169-621-301.) Bring battery to
full charge or nearly so before start of boost
charge. Cells are close to full charge when the cur-
rent through them at charge voltage is too low to be
read on plant ammeters or when the differences be-
tween charger output and load as read on the plant
ammeters has been constant for 10 minutes. See
Practice 157-601-701 and Tabie J for additional infor-
mation on boost charging and finish rates.

L. Battery Connections

10.26 Battery Connection Corrosion: DAN-

GER: Avoid creating sparks, including
those from static electricity, or the use of an
open flame near batteries since the gas is explo-
sive when sufficiently concentrated. Before
performing each individual work operation,
firmly touch a grounded rack, or an intercell
connector near the grounded end of the battery,
to discharge the static electricity from your
badsx. Batterv connectione shall he ticht and free

body. Battery connections shall be tight and free
from corrosion. Corrosion from electrolyte leakage
will not normally occur except by careless handling
of the hydrometer syringe when measuring specific
gravity. Green or blue copper-sulfate on a part, usu-
ally an intercell connector or a terminal detail, indi-
cates that electrolyte has penetrated its lead coating
and is reacting with the copper. Any such part other
than a post should be replaced and all associated sur-

faceg treated

AGalTS L TQulua.

Note: For high-voltage applications, see
Practice 157-6293-703.

10.27 Opening Battery Connection: DAN-

GER: An explosion could occur when
sparks are created near the battery string. Ob-
serve the following before loosening or removing bat-
tery connection while cells are gassing or discharging
as sparks may occur.



BATTERY BOOST CHARGE TIME

VOLTS PER CELL

TIME IN HOURS BATTERY

iS ON BOOST CHARGE

MINIMUM
2.50 2.1
2.49 2.4
2.48 2.7
2.47 3.3
2.46 3.6
2.45 42
2.44 5.1
2.43 5.7
2.42 6.6
2.41 . 78
2.40 11.7 9.0
2.39 3.5 10.5
2.38 15.6 12.0
2.37 18.0 14.1
2.36 20.7 16.5
2.35 24.0 19.2
2.34 27.6 22.2
2.33 32.1 25.8
2.32 37.2 29.7
2.31 432 34.5
2.30 49.2 9.6
2.29 6.5
2.28 54.0
2.27 61.2
2.26 72.3
2.25 84.0
2.24 122.0 97.0
2.23 141.0 113.0
2.22 162.0 132.0
2.21 187.0 152.0
2.20 216.0 176.0

-y

(1) ®Caution: QOvertighting of the intercell

connectors could strip the bolt and/or nut
threads resulting in loose connections.4 En-
sure that all intercell connections are tight with
the exception of the connection that is being
opened for cleaning or other purposes

Note: Two 6-point box wrenches should al-
ways be used to tighten a connection, in order
10 insure a g,ooa connection and to avoid the pos-

P A P noate ,!p.. e 1o
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plants. Thts procedure is recommended even
when parallel intercell connectors are used to
guard against possible broken posts, connec-
tion corrosion, or loose connections on the

maie (paralile ') intercell connector and posts.
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transzents which are l:kely to be preaent
when the battery is not solidly connected as
a filter across the rectifier. When opening or
replacing connections on cells, it is strongly rec-
ommended that a plocedure be empioyed similar
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s‘.x,.fwh is connected from terminal to terminal
across the intercell connector which is to be re-

moved. The main purpose of the switch connection
is to eliminate a potential arcing hazard. A second-
ary purpose of the switch is to prevent possible
foss of service in ca@e power fails while the
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no ge t
output and the excessive transients resulting in
the rectifier may cause a loss of service ii: the
plants. The switch is to be closed hefore opening o+
replacing the battery connector. The size of the
switch strap and temporary wiring must be suffi-

Aiant t0 novre tha laad mddar nara r failiira annr. 17
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tions

Connections: Priv: w0

cleaning bhattery nnections, observe ‘it
maonichmante in coohnaragranhe (a) thronah ()
monisnnents in subparagrapns (a) tarougn (&
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LEAD-ACID LEAD-ACID LEAD-ACID
CELL CELL CELL
= o
7o) = <I> o
/ }
INTERCELL |
CONNECTOR
TO BE |
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!

NUIE.
/ WIRE AND SWITCH SI1ZE

MUST BE CAPABLE OF
CARRYING THE LOAD
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e ] o—
8-i39096 SWITCH
Fig. 18 —Typical Temporary Switch Connected to Remove

Arc Hazard

<

(a) DANGER: Bore brush rod and handle

must be of a nonconductive nature. A
short across both terminals or to ground can
be fatal.

(b) Warning: Do not allow neutralizing solu-
tions to enter the cell.

(¢) Warning: Do not use an open flame or di-
rect heat on the can of NO-OX-ID A com-

pound Avoid DOdlly coniaci wiih ihe hoi

: not use sandpaper, stiff
wire brushes, or other abrasive tools on
intercell connectors or fastening hardware as
this will remove the protective lead coating.

) Warning: Do

(f) Use a round, soft-bristled, bore brush to clean
terminal post bolt holes for intercell connec-
tors.

12y Qo

{g) Sandpaper the sides of each terminal post to
which connections are made to a bright finish

t finish.
Avoid abrading the intercell connectors of the fas-
tening hardware.

]
«Q
[]
&
F -

—~
~

brush aod then coated mth heated NO 0
(regular or special) compound.

>

Note: The N
can be heated by

(@]
o

-ID A r egular compound

ec1al compound does not require
heating and can easily be applied to connections
with a brush.

10.29 Removing Jumper: if a temporary

jumper was used, as shown in Fig. 18,
reconnect the intercell connector and remove the wir-
ing. If a temporary jumper was not used, close the

opened connections. Tighten all connections securely
and wipe off excess compound.

Note: After removing one end of the jumper,
insulate the loose end before loosening the other

and
cIiiu.

M. Cell Jars and Covers

10.30 Warning: Use only water to clean the
PVC cell container and cover. Dripped
electroliyte on cells shouid be neutralized with a weak

N I | M DR LR b [N I PR S S L o ~la ey
soda solution followed 0y \leul}, with a cloth damp-
ened in clear water. Inspect jars and covers annually
and clean if required.

N. Spacing Between Cells

10.31 Cell spacing was determined at initial instal-

lation. It should, however, be rechecked in

O. Antiexplosion Features

10.32 The safety vent funnel tube on all KS-20472
cells has been lengthened to accommodate
the lowered electrolyte level. All KS-20472, L1, L2,

L3, and L4, round ceils with the lowered electxolv‘e
level (new red level lines) should have an extension
attached to the original tube. All KQ--_0472i L1S, L2S,

L3S, and L48S round cells should be equipped wiyth ei-

ther the extension tube or the new longer safety vent
funnel tube. Any vent tube which does not extend
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below the red level lines or new black lines must be
modified by AT&T Technology Installation. If there
are any guestions concerning the extension tube, con-
tact the AT&T Technology QSM (Quality Service
Management).

10.33 Warning: Do not allow gas vents to be-
come ciogged as eiectrolyte overfiow due

. S e ¥ oo e ma s meozz T | NN
io internal pressure ay result. If the
antiexplosion feature (vent funnel) becomes clogged,
nressure will build up inside the cell. The vent funnel

counterclock\wse one-fourth turn. Neutrahze vent
funnels in a weak soda solution and clean with
water and a brush if they become clogged. If vent fun-
nels are damaged, they should be repiaced.

Odlf ied safety vents.

ISS 3, AT&T 157-629-701
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epoxy from the jar, allow it to dry, then serape it off.
1nac | 1 7SR Y e Af i $fean oIl ko riodves haeraal
10.35 Warning: At no time shall the wire brush
be brought in close nroximity to cell ter-
gnt in ciose proximlity 1o ceil ter

¢
minals and intercell connectors. Battery stands,
cabinets, ete., should be wiped at regular intervals
with a cloth dampened in a weak soda solution {see
subparagraph (a) of paragraph 3.04] and then with a
cloth dampened in ciean water. Corrosion on metal
a metal brush.
h
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cloth dampened in clean water The wire rth ma\'
also be used to remove old paint prior to repainting.



