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Exide Heavy Duty Diesel Starting
Batteries Operating Instructions

There are very few duties which require a higher discharge
current from a battery in relation to its nominal capacity
than starting diesel and diesel-electric locomotives. The
very heavy starting currents involved demand a battery
which has a greater performance than any other battery
of the same capacity and is also capable of withstanding
vibration and physical shocks encountered under the
arduous conditions of railway service.

Considerable advances in design and manufacturing
technique have taken place since special batteries for
diesel starting duties were first introduced.

These developments, which include new alloys for plate
grids, improved active materials and the introduction of
new microporous Polyethylene envelope separators,
have resulted in three important advantages :

1. Substantial reduction in weight and space for a given
starting performance.

2. For a battery of the same nominal capacity, a
significantly greater starting performance at high rates
of discharge.

3. Less Maintenance as a result of microporous ceramic
vent plugs replacing conventional types with exit holes.

These developments have not been achieved at the
expense of the robust construction which has always
been a feature of heavy duty starting batteries.

ADVANTAGE EXIDE

@ Technology : Exide diesel starter batteries have their
spines or the positive plate support cast at high
pressure (100 bar) in imported “HADI” machine to
ensure uniform micro-hardness, uni-directional grain
orientation and zero voids and hence provide longer
life to the battery.

® Experience : Over 50 years of accumulated
experience in Research & Development, Manufacturing
and Field Operations.

@ Manufacturing Base: The only company with multi-
locational manufacturing units spread across the
country and equipped with world’s latest and most
advanced machineries.

® Newtork: Easy accessibility with 4 Regional offices,
24 Branch offices, 30 Exide Power Centres & over
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500 Industrial dealers spread all over the country.
Trained and experienced manpower at each location
ensuring immediate service and zero downtime.

® One-stop Shop: Exide offers total solution including
equipment selection, installation, operation and
maintenance, all under one roof.

® R & D Centre: Exide R & D Centre, set up in 1976,
is counted among the premier battery research facilities
in the world and is recognised by the Department of
Scientific & Industrial Research under Ministry of
Science & Technology, Govt.of India.

® Global Quality: ISO 9001 certification by RQTUV of
Germany.

® Eco-friendly : ISO 14001 ensuring eco-friendly
production process. The used batteries are taken back
for re-cycling at approved smelter premises to avoid
environmental damage.



General Description

Plates

Flat pasted plates of the well established Faure design
have been selected for greater starting power. The grids
are cast from a special lead alloy with superior resistance
to corrosion and pasted with high quality active material
to produce plates of great durability and long service life.

Alternatively, batteries assembled from tubular positive
plates may be offered for longer life and deep cycling
duties.

Separators

The design features a unique double separation system
comprising microporous Polyethylene separator envelope
and glass wool mat between each pair of plates (flat
plate design). Polyethylene separators have very high
porosity and low electrical resistance. The micropores
of these separators reduce antimony poisoning of the
negative plates thereby increasing the battery life.

The glass wool mats are tightly compressed against the
positive plates on either side to prevent the shedding of
active material due to vibrations and shocks. The
separators permit free diffusion of the electrolyte and
escape of reaction gases and have a negligible effect
on the internal resistance of the battery.

The glass wool mats are however not required for
elements made from tubular positive plates.

Separator Guards

These are made of polystyrene and specially designed
to protect the separators when topping up and when
taking specific gravity readings.

Container

The monobloc battery containers are of genuine hard
rubber, resistant to breakage and leakage under the
severest operating conditions.

Cell Lids

Cell lids are moulded talc filled PP and are flanged to
form a deep trough between the lid and the container,
This trough is filled with a bituminous sealing compound
to provide an effective seal.
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Terminal Posts

Double pillar lead alloy teminal posts with copper cores
are provided on each cell. Intercell connection is by
copper cored antimonial lead connectors of heavy cross
section. Interunit connectors consist of flexible insulated
cables. All the connectors are designed for the high
currents required for diesel starting and ensure minimum
voltage drop and temperature rise.

Pillar Seal

To seal the cell lid and prevent leakage of acid, a soft
rubber grommet and a post ring are placed around each
terminal pillar. Sealing is effected under compression
with high melting point petroleum jelly.

Ceramic Vent Plugs

These are of flame retardant plastic material supporting
a ceramic dome and fitted with rubber washers to prevent
acid leakage. Supporting a ceramic dome The plug
incorporates an efficient baffle device and microporous
ceramic dome designed to prevent emission of acid spray
and the risk of external corrosion.

Installation

The following points should be observed to ensure that
the battery is properly installed.

(i) The cells must be accessible to facilitate testing and
topping up.

(ii)y The battery compartment should be well drained and
ventilated, and so designed that the top of the battery
is protected.

(iii) The batteries should sit quite firmly and evenly on the
runners without any twisting or straining.

(iv)Connecting cables should be well anchored and
sufficiently long to prevent pulling on the battery
terminals.

Maintenance

1. The battery including vent plug windows & micropores
should be kept clean. Corrosion products should be
removed and exposed metal protected with acid-proof
paint or petroleum jelly (not oil or grease which may
damage the container or sealing compound).

2. The charge voltage should be carefully adjusted to
ensure that the battery is neither being over-charged
nor under-charged.

3. Maintain the acid level by adding battery grade water
to the cells regularly. Acid should never be added,
except to compensate for spilling.

4. Record specific gravity and temperature readings at
each maintenance period, before topping up. If any

cells are out of step, the battery should be bench
charged and then given an equalising charge.
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If Trouble is Experienced

All connections and contacts should be examined to
ensure that they are clean and tight.

If the specific gravity readings in each of the cells are
uniformly low, the battery requires a 'bench charge'.

If the specific gravity of the electrolyte in a cell is more
than 10 to 20 points below that of the others, and the
difference increases over a period, see if the hard rubber
container.

Pilot Cells

Select one of the cells for use as a 'Pilot' to indicate the
general condition of the battery.

The pilot cell should be easily accessible and if the battery
is divided into sections, a pilot cell should be selected
in each.

Charging

The battery should be kept approximately fully charged
by adjusting the voltage regulator on the generator to suit
the service conditions. The amount of charge preferably
should be such that the specific gravity of the electrolyte
is ordinarily within the limits of 1.245 to 1.255 or 1.275 to
1.285 for temperate climates. It is not possible to advise
on the exact setting of the system voltage because of the
variety of duties required of Diesel Locomotives, but the
following procedure will help to establish a suitable voltage.

Very Important

1. Check the condition of the battery. Measure specific
gravity and temperature of each cell. Top up with
battery grade water.

2. Reduce system voltage by 0.5V.
3. Return loco to service for one week.

4. Re-check battery. If fully charged, reduce voltage by
another 0.5V.

5. Repeat procedure until the battery on weekly
examination shows signs of not being fully charged.

6. Raise voltage by 0.5V. This is the most suitable voltage
for the system under the particular service conditions.

It is strongly recommended that this procedure for
determining the optimum operating voltage is followed,
to ensure that the batteries are not subjected to
unnecessary over-charge which will result in reduction
of life.

How to ascertain State of Discharge

The specific gravity of the electrolyte gives a direct
indication of the state of charge of the battery. The table
on the next column shows the specific gravity at various
stages of discharge.
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CELL CONDITION AGAINST SPECIFIC GRAVITY
AT VARIOUS STAGES OF DISCHARGE

For Tropical Cold

Countries Countries
Fully charged 1.250 (1.245-1.255) 1.280
Half discharged 1.160 (1.155-1.165) 1.195
Fully discharged  1.070 1.110

Bench Charges

Charge at the rate given in the table pertaining to Technical
Data and continue charging until the voltage and the
specific gravity of the electrolyte in each cell have reached
a miximum and show no further rise over three successive
hourly readings. All cells should be gassing freely.

It is possible to start a "bench charge" at a higher current
(upto double the value given) in order to reduce the time
of bench charging. The current must be reduced to the
normal charge current when gassing commences (i.e. at
about 2.35 volts per cell).

Temperature

The maximum desirable operating temperature of the
battery is 54°C for 1.250 sp. gravity electrolyte and 44°C
for 1.280 sp. gravity electrolyte. If this temperature is
exceeded frequently, or for any considerable time, the
life of the battery will tend to be shortened. This
temperature is the electrolyte and not the ambient
temperature.

Temperature Correction

All specific gravity readings should be corrected to 27°C.
For each 10° above 27°C add 7 points (.007) to the
hydrometer reading.

For each 10° below 27°C subtract 7 points (.007) from
the hydrometer reading.

Preparing Cells for Service
Initial Charging

Batteries are normally supplied dry and uncharged and
need to be filled in with electrolyte and given an initial
charge before being put into use. Batteries should be
initial charged as follows :

The cells should be filled with battery grade sulphuric
acid of appropriate specific gravity to the level shown
below :

4TPg/DS/FPT/Y and 4TPg/DS/FPT/W 60 mm over
separator guard.

4HMFG31KP/fully toppe condition 40 mm over separator
guard
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TABLE OF SP. GRAVITIES
(corrected to 27°C)

For Tropical For Temperate/

Climates Cold Climates
Temperatures frequently ~ Above 30°C Below 20°C
Filling-in Sp. Gravity 1.230 1.270
Fully charged
Sp. gravity 1.250 1.280
Max. permissible
temperature during
charging 54°C 44°C

To measure the correct height of electrolyte, use an
ebonite or plastic rod and press down the separator guard
before reading the level. A stick marked or notched suitably
from the bottom is useful.

The battery should then be allowed to stand for eight to
twelve hours. The level will fall due to absorption after
filling in and should be restored by adding more acid of
the filling-in gravity.

Charging should be at the first charge rate initial treatment
given in the table for Technical Data and should be
continued till the following conditions have been satisfied.

(i) A total charging time of 60 hours minimum at the
rate specified or its equivalent in minimum ampere
hours, has been given.

Note : The charge may be interrupted provided the
charge period is of at least 8 hours duration and
the rest period does not exceed 16 hours.

(i) The specific gravity of the electrolyte and the
voltage of each cell duly corrected for temperature
differences remain constant over 3 successive
hourly readings.

(iii) Each cell is gassing freely. The top of charge
voltage should be in the range 2.65 to 2.75 vpc.

Should the temperature of the electrolyte reach 48°C,
reduce the charge current and increase the time
proportionately. If the temperature reaches 54°C, suspend
the charge.

At the end of charge the specific gravity of the electrolyte
should not exceed 1.255 at 27°C/1.285 for temperate
climates. If it does, withdraw some electrolyte from the
cell and replace with battery grade water. Charge for
another hour and test again. If the specific gravity of the
electrolyte is below 1.245/1.275 withdraw some electrolyte
from the cell and replace it with acid of a higher specific
gravity, say 1.400. Charge for another hour and test
again.

Before the battery is put into service the electrolyte should
be adjusted to the correct level.
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Care of Battery
Out of Service

If the battery is used at irregular intervals, give it a Bench
Charge every month and leave the main switch open
during the idle periods.

If the battery is taken out of service for a time, or if a new,
charged battery cannot be put into service immediately,
give it a Bench Charge, disconnect all detachable
connectors and store it in a cool and dry place.

Every month the electrolyte levels should be checked
and the battery given a bench Charge.

The electrolyte levels should be checked and the battery
charged fully before it is put back into service.
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TECHNICAL DATA (AS PER IS: 7624 - 1990)

Ah Capacity Normal ) Approx. Approx. Approx
at 10 hour Charge First Charge quantity of overall Weight per

Type rate Current Current Electrolyte Dimensions unit with

at27°C (Amperes) (Amperes) (Sp. Gr. 1.230) (mm) Electrolyte
Litres per cell (Kg.)
L W

4TPg/DS/FPT/Y 290 29 35/18 6.2 707 207 445 123

4HMFG31KP 450 45 54/27 6.5 715 222 457 146

ATPg/DS/FPT/W 450 45 54/27 5.7 707 207 445 139

Schedule of Design Particulars (As per IS: 7624~ 1990)

H-1 4TPg/DS/FPT/Y 4HMFG31KP 4TPg/DS/FPT/W
(Tubular design in (Tubular design in
monabloc container) monobloc container)

(@) Make SF Exide SF

(b)  Type of unit 8 Volt 8 Volt 8 Volt

() Manufacturer's nomenclature 4TPg/DS/IFPT/Y 4HMFG 31KP 4TPg/DS/FPT/W

(d) Overall dimensions of

battery unit

Length mm 707+5 71545 707+5

Width mm 207+3 222+3 207+3

Height mm 44545 45745 445+5
(e) Weight per battery unit

with electrolyte (approx) kg 123 146 139

(f)  Cell container material Hard Rubber Hard Rubber Hard Rubber
Monobloc Monobloc Monobloc
Container Container Container

(@) Type of positive plates Tubular gauntlet Flat pasted Tubular gauntlet

(h) Type of negative plates Flat pasted Flat pasted Flat pasted

(i) Type of separator Microporous Double Separation Microporous
Polyethylene Microporous Polyethylene
envelope Polyethylene envelope  envelope

with Glass Wool
retainer mats



U]

Maximum electrolyte temperature
that the cell/battery will withstand
without any damage :

(i) Continuously G
(i) For a short period °C
Electrolyte height above the

top of the separators mm
Clearance between plates and

bottom of the container mm
Quantity of electrolyte per cell Itrs.

Specific gravity of electrolyte
for initial filling at 27°C
Details of initial treatment
recommended Amps.
Material of terminal and
inter-unit connector :

(i) Terminal

(i) Inter-unit connector

Internal resistance at 27°C
(measured according to
(Appendix 'E') in milli-ohms

Normal charging rate-Amps

48
54

60

20
6.2
1.230

35*/18**

48
54

40

44
6.5
1.230

5427

* till 2.35 vpc viz. gassing point
** Finishing rate to 2.75 vpc max

Antimonial Lead

PCP/CSP cable
with lead plated
copper ends

4.0

29

Antimonial Lead

PCP/CSP cable
with lead plated
copper ends

Schedule of Performance (As per IS: 7624 - 1990)

Type Tests
ATPg/DS/FPT/Y

Air pressure Test (15 sec. 700 mm) mm 670
Capacity test Ah 290
Ah efficiency %o 90
Wh efficiency % 75
Internal resistance test milli-ohms 4.0
Initial Cranking current test
(i) Current Amps. 1500
(i) Initial Volts Vv 4.90
(i) No. of Cycles 9
Sustained Cranking current test
(i) Current A 940
(i) Initial No. 1 Vv 5.95
(iii) Duration Mini-secs ~ 6-00
Retention of charge test % loss max. 8
Resistance to overcharge test
(i) No. of Cycles min. 8
(i) Volts at last Cycle Vv 4

Storage test (capacity after
24 month storage unfilled) Ah

290

48
54

60

20
5.7
1.230

54*/27**

Antimonial Lead

PCP/CSP cable
with lead plated
copper ends

29 3.1
45 45
4HMFG31KP  4TPg/DS/FPT/W
670 670
450 450
90 90
75 75
29 3.1
2300 2300
5.42 4.95
12 8
1400 1400
6.34 59
6.20 5-50
8 8
8 8
4 2
450 450



LOW MAINTENANCE DIESEL LOCO BATTERIES

In line with RDSO’s specification ELPS/Spec/TL/0001-98 (Rev 0) Exide has developed 8V450Ah & 8V 290Ah batteries
which meet requirement of lower topping up frequency.

SCHEDULE OF PERFORMANCE PARTICULARS - LOW MAINTENANCE BATTERY

4DS17T-LM 4DS23T-LM
DESCRIPTION 4HMFG31K-LM (Tubular design in (Tubular design in
monobloc container) monobloc container)

Air Pressure Test ( 15 sec,700mm) 670 670 670
Capacity test Ah 450 290 450
Ampere Hour Efficiency % 93 94 94
Watt Hour Efficiency % 83 83 83
Internal Resistance Test, milli ohms 2.9 3.7 1.4
Initial Cranking Current Test

- Current A 2300 1500 2300

- Initial Volts V 542 5.40 821

- No. of cycles 12 10 9
Sustained Cranking Current Test

- Current A 1400 940 1400

- Initial Volts V 6.34 6.30 5.70

- Duration min - sec 6-10 5-25 5-34
Retention of Charge Test ,%loss 110 1.7 0.8
Resistance to overcharge test

- No. of cycles min. 8 8 8

- Volts at last cycle Vv 4 4 4
Storage Test (capacity after 24 months
unfilled ) Ah 450 290 450
Water loss test gm/Ah/cell 0.7 0.82 0.88
Equilibrium Float current mA/Ah 0.90 24 0.45
Life Expected 8 units 8 units 8 units





















