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FORWORD 
 
  
  

Indian Railways use batteries of 75 Ah, 110V on electric 
locomotives. Negligence in battery maintenance reduces life 
of batteries substantially and also affects the reliability of 
locomotives. 
 

CAMTECH has prepared this handbook to cover all 
essential aspects of maintenance of batteries. It describes 
various maintenance schedules and trouble shooting. 
 

I am sure the maintenance staff will find this 
handbook very useful in their day to day work. 

 
 
 
CAMTECH, Gwalior                              R.N.Misra 
Date : 25.04.2005                 Executive Director 



 

 

PREFACE 
 
The lead acid type batteries of 75 Ah, 110V are provided on 
electric locomotives for working of control circuit, 
protective relays as well as operation of baby compressor. 
Its proper maintenance is necessary to ensure reliability of 
electric locomotives in service. 
 

This handbook on maintenance of batteries of 
electric locomotives has been prepared by CAMTECH with 
the objective of making our maintenance personnel aware of 
correct maintenance and overhaul techniques to be adopted 
in field.  
 

It is clarified that this handbook does not supersede 
any existing provisions laid down by RDSO or Railway 
Board. The handbook is for guidance only and it is not a 
statutory document. 
 

I am sincerely thankful to Director (PS & EMU) 
RDSO/LKO for his valuable comments. I am also thankful 
to all field personnel who helped us in preparing this 
handbook. 
 

Technology upgradation and learning is a continuous 
process. Hence feel free to write to us for any addition or 
modification in this handbook. We shall highly appreciate 
your contribution in this direction.  
 
 
CAMTECH, Gwalior                               Randhawa Suhag 
Date: 25.04.2005                DirectorElectrical 
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CHAPTER 1 
 

 

GENERAL 
 
 

1.1 INTRODUCTION 
 

Lead acid batteries are provided on electric 
locomotives for working of control circuit, 
protective relays, indication lamps etc. as well as for 
operation of baby compressor. These batteries 
operate under severe environmental conditions like 
high and low temperature, vibrations, dusty and 
humid atmosphere. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A battery set comprise of 50 cells in 10 
battery units, each battery unit being of 5 cells and 
normally be floating on 110V charging circuit. 

 

The battery is a important equipment of 
electric locomotive and deserves greater care and 
attention for its installation and maintenance. 

 

Figure 1.1       5 CELLS BATTERY UNIT  
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1.2 CONSTRUCTIONAL DETAILS 
 
1.2.1 Positive Plates 

 
Positive plates are of tubular type and rugged design, 
wherein tube holds the active material in firm contact 
with the grid under all conditions of long and 
strenuous service. 

 
1.2.2 Negative Plates 

 

Negative plates are stout, pasted plates with 
improved active material to support positive plate 
material for long life. 

 
1.2.3 Separators   

 

Dual separation comprising of poly-ethylene 
envelopes and glass wool mats are fitted between 
each pair of plates. The glass-wool retainer mats 
press firmly on both sides of the positive plates, to 
restrain the shedding of active material and better 
ionic conduction.  

 
1.2.4 Cell lid  
 

Cell lids are moulded of high quality rubber and are 
flanged to form a deep trough, to provide an 
effective bituminous seal between lid and container. 

 

 
      Figure 1.2 CELL LID 
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Positive plate 

   
Negative plate 

 

Porvic separator 

 

Glass wool separator 

Figure 1.3  EXPLODED VIEW OF CELL  

Figure 1.4   INTER CELL CONNECTOR 
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1.2.5 Vent plug  
 

Vent plugs are threaded 
plastic plugs with a baffle and 
expansion chamber so that gases 
are allowed free passage, but all 
acid spray is arrested and returned 
to the cell. 

 
1.2.6 Separator guard  
 

Separator guard of 
plastic protects separators 
while servicing the cell and 
electrolyte. 

 
1.2.7 Pillar sealing  

 

All pillars are effectively sealed by welding them to 
a lead insert in the lid. 

 
1.2.8 Terminals  
 

Lug type terminals (suitable for 
bolted connections) of antimonial 
lead are provided on the batteries. 

 
1.2.9 Container  

 

The container is a monobloc moulded of the highest 
quality rubber to withstand the toughest service 
conditions. Adequate sediment space has been 
provided at the base to prevent bridging short 
circuits. Non-corrodable PP rope handles are 
incorporated for handling. 
 

 

 

 
Figure 1.5 VENT PLUG 

Figure 1.6  SEPARATOR GUARD 

Figure 1.7  TERMINAL  
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1.3 TECHNICAL DETAILS 
 

1. Rating 75 Ah, 110V 

Overall dimensions of unit approx. 2. 

Length 354 ± 2mm 

 Width 170 ± 2mm 

 Height 357 ± 3mm 

3. Cell container material Moulded hard 
rubber. 

Max. electrolyte temperature that the cell/ battery 
can withstand without any damage 

a.   Continuously 45°C 

4. 

b.   For short periods 54°C 

5 Sp. Gr. of electrolyte for 
initial filling at 27°C 

1.240  
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1.4 HOW THE BATTERY WORKS 
 

1. In a fully charged cell, the positive and negative 
plates, or “electrodes”, are insulated from each 
other mechanically and immersed in an 
electrolyte. The electrolyte is a solution of 
sulphuric acid and water. The active materials of 
the electrodes are lead peroxide for the positive, 
and spongy lead for the negative.  

 

The strength of the electrolyte is measured in 
terms of specific gravity. It is the ratio of the 
weight of a given volume of electrolyte to an 
equal volume of water. Acid and water are 
mixed in a proportion to give the desired 
specific gravity, e.g. electrolyte of 1.250 specific 
gravity is about 25 per cent acid and 75 percent 
water by volume. 

 

When fully charged, the combination has a 
voltage of approximately 2 volts on open circuit, 
and from 2.60 to 2.70 volts per cell while 
charging current is flowing through. The reason 
for this voltage potential is that when any two 
electrodes are immersed in electrolyte and a 
circuit is closed between the two, flow of 
electrons is caused thus creating the potential. 

 

2. In a fully charged cell, the electrolyte specific 
gravity is at maximum. As the battery 
discharges, the sulphuric acid acts on both 
positive and negative plates active materials to 
form a new chemical compound called lead 
sulphate and electrolyte becomes weaker in 
concentration as the discharge proceeds, and the 
specific gravity of the electrolyte will gradually 
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decrease, because the proportion of acid is 
decreasing and the water is increasing. The 
amount of acid consumed is in direct proportion 
to the amount of electricity used from the cell. 
When the battery can no longer deliver 
electricity at a useful voltage it is said to be 
discharged. 

 
3. When an electric current is passed through the 

battery in a direction opposite to that of the 
discharge, the lead sulphate is decomposed. The 
sulphate is expelled from the plates and returns 
to the electrolyte. The return of the acid to the 
electrolyte reduces the sulphate in the plates and 
increase the specific gravity of the electrolyte. 
The specific gravity of the electrolyte will 
continue to rise until all the acid is driven out of 
the plates. When all the acid is returned to the 
electrolyte, additional charging will not raise its 
specific gravity any higher. The active materials 
are free of sulphate and all the acid returned to 
the electrolyte. They are stored to their original 
chemical condition, and the battery is fully 
charged. If further charging is continued the 
water will decompose by the excess charging 
current not utilized by the plates. The primary 
reason for the required addition of water to the 
cells is due to this decomposition. 

 
4. On discharge, the decrease in specific gravity of 

the electrolyte varies in direct proportion to the 
number of ampere-hours taken out. This is very 
useful action, because it allows the use of a 
hydrometer to measure the unused acid that 



CAMTECH/2005/E/LOCO-BA/1.0 

Maintenance Handbook on Batteries of Electric Locomotive             April, 2005 

8 

remains with the water in the electrolyte and to 
determine the state of charge of a battery. 

 
During initial stage of recharge the hydrometer 
may not indicate the true reading of specific 
gravity that exist at the bottom of cell. Later, 
when gassing begins, the heavier acid coming 
from the plates mix or stir with the electrolyte 
and the specific gravity, as read on top of the 
cell, rises rapidly to its full charge value. This 
delay in the rise of specific gravity does not 
mean that the cell is not taking charge; nor does 
it reduce the discharge capacity available. 

 
5. The cells may be discharged to end voltage of 

1.7 volts per cell at 5-hour rate. On recharge, the 
voltage rises almost immediately to 2.1 volts or 
higher and then gradually to its full value 
depending on the charging rate. 

 
6. Generally, cells may be discharged at any rate of 

current, without harm to the plates. But, no 
discharge should be continued, beyond specified 
voltage. When this point is exceeded, more than 
a normal amount of charge is required to 
completely restore the cell to a fully charged 
condition. 

 
7. While charging any rate of current may be used 

which does not produce excessive gassing or 
raise the cell temperature beyond a safe value, 
this being normally 43°C, or possibly 50°C for 
short periods.  
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1.5 PREPARING NEW CELLS FOR SERVICE 
 
1.5.1 How to Prepare Electrolyte 
 

Acid used for lead acid storage battery is 
battery grade sulphuric acid conforming to IS: 266 
(latest revision). Water used for lead acid storage 
battery should be distilled or demineralised water 
and shall conform to IS : 1069 (latest revision) 

 

Demineralised water solution of sulphuric 
acid as used in battery is called electrolyte. To make 
or store electrolyte, use a lead-lined vessel or 
suitable non-metallic vessel. First, pour desired 
quantity of water in a non-metallic vessel and then 
add slowly and carefully sulphuric acid. Never add 
water into sulphuric acid. Heat usually results in the 
mixture when reducing the specific gravity of acid. 
Hot acid should not be added to a cell or battery. 
After mixing, allow acid to cool to 27°C or 
approximately to atmospheric temperature when that 
is higher than 27°C, before adding to a cell. 

 

Specific gravity of electrolyte for initial 
filling at 27°C should be approximately 1.230. 

 

Electrolyte Specific gravity at 27°C has been 
accepted as standard for battery. To convert Specific 
gravity of other temperature to 27°C, the following 
formulae is used: 

 

SG27  =  SGt + 0.0007 (t - 27) 

Where  SG27  =  Sp. Gr. At 27° C, 

SGt  =  Sp. Gr. At t° C, 

t  =  Temperature of Electrolyte. 
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1.5.2 Filling of Electrolyte 
 

Remove the vent plugs and fill the cells with cool 
electrolyte (battery grade sulphuric acid) of 1.230 or 
1.240 specific gravity at 27°C upto the mark. 

 
The battery should then be allowed to stand 

for twelve hours. The level will fall due to 
absorption in cells after filling-in and should be 
restored by adding more electrolyte of the filling-in 
gravity. 

 
1.5.3 Initial Charging 

 
Initial charging normally should be done at 

the rate of current which deliver four times charging 
input of rated capacity in 75 hours i.e. for 75 Ah four 
times input will be equal to 300 Ah. So charging 
current for 75 hours should be 4 Amps and it should 
continue till the specific gravity of the electrolyte 
and the voltage of each cell remain constant over 3 
successive hourly readings.  

 
If the temperature of the electrolyte reaches 

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

 
1.5.4  Electrolyte Level 
 

The electrolyte level may go down below the 
specified limit during charge, and the same should be 
topped up by adding electrolyte as used for filling. 
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1.5.5 Adjustment of Electrolyte  
 

At the end of charge, the specific gravity of 
the electrolyte is to be adjusted to 1.250 at 27°C. If 
the specific gravity varies more than 5 points from 
the fully charged value, it should be adjusted by 
adding a small amount of sulphuric acid having 
specific gravity of 1.400 to raise or demineralised 
water to lower. After addition of either water or high 
gravity acid, charge for an hour or more to 
thoroughly mix the two liquids. Following this 
charge take another reading to compare with the first 
reading. If the resultant specific gravity is not within 
the proper range, repeat the adjustment.  

 
1.5.6 Trial Discharge 
 

Before putting batteries into service, it is 
advisable to take a discharge, say, at 5 hour rate until 
the voltage of any cell falls to 1.7 volts. This 
discharge and following recharge will bring the 
battery into a good working condition.  

 
1.5.7 Re-charge/Normal charge 
 
  After trial discharge, charge the battery at the 

charge rate of 50% of C5 rate i.e. 7.5 ampere until 
the specific gravity and voltage ceases to rise and 
remain constant over 3 consecutive hourly readings. 
At the end of charging, specific gravity of electrolyte 
may not pick up to its specified value but after 
cooling down at room temperature or correction at 
27°C, it may attain specified limit of 1.240 - 1.250. 
Allow the battery to cool down to room temperature 
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after the first charge or re-charge is completed. Fit 
up all vent plugs after making sure that the holes are 
open to provide the free passage for the escape of 
gas while the battery is in use. Wipe the battery 
clean and dry. 

 
1.6 INSTALLATION 
   

Connection between batteries in series should 
be from the negative terminal of one tray to the 
positive terminal of the next throughout the circuit. 
Positive and negative terminals of the battery should 
be connected to the positive and negative of the 
system respectively. 

 
After the battery is thus connected, check 

each cell with a voltmeter and make sure that all 
batteries have been connected with proper polarity. 

 
Inter-battery and terminal cables should have 

enough slack to prevent any strain being placed on 
the battery terminals. They should be quite flexible 
and should not be too long to prevent them from 
being meshed between trays or their insulation 
otherwise damaged. They should be so arranged that 
they do not cut over the top of the battery or rest on 
the intercell connectors. 
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CHAPTER 2 
 

MAINTENANCE  
 
 
 
 

Periodical maintenance is essential to ensure safety, 
reliability and continuous service of batteries over long time 
periods. 
 

Following maintenance schedules are to be followed 
for batteries of electric locomotive. 
 

Schedule Freight 
locomotives 

Pass./ Mail/ Exp. 
train locomotives 

IA 45 days 40 days 

IB 90 days 80 days 

IC 135 days 120 days 

AOH 18 months 12 months 

 
Work to be carried under each maintenance schedule 

is given below. 
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2.1 IA & IB SCHEDULE 
 
 Carry out following activities: 
 

SN Activities Work Done 

1. Remove all covers of battery 
boxes. 

 

2. Clean the battery surface.  

3. Clean battery box.  

4. Check condition of battery box.  

5. Check fixing arrangement of 
battery box. 

 

6. Check battery containers for any 
leakage or cracks. 

 

7. Remove all vent plugs of the 
battery. 

 

8. Check the electrolyte level and top 
up each cell with demineralised 
water, if required. 

 

9. Check specific gravity of 
electrolyte of each cell and record. 
It should be within 1.240 – 1.250. 
Carry out charging if required. 

 

10. Check voltage of each cell with 
High Rate Discharge Cell Tester. 
Replace the particular battery if 
any of its cell voltage is less than 
1.7 V. 
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SN Activities Work Done 

11. Tighten all interconnections and 
other connections. 

 

12. Check condition of all conduit 
pipes and clamps. 

 

13. Fit all vent plugs.  

14. Apply petroleum jelly on all bare 
connections. 

 

15. Ensure provision and fitment of 
antitheft rod. 

 

16. Check condition of sleeve on 
antitheft rod. 

 

17. Check packing for proper fitment. 
It should neither loose nor too 
tight. 

 

18. Check intactness of supporting bar.  

19. Check leakage current on main 
positive and main negative. It 
should be zero. 

 

20. Provide battery box covers 
properly. 
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2.2 IC SCHEDULE 
 

Carry out following activities: 
 

SN Activities Work Done 

1. Remove battery box covers, 
antitheft rod, supporting bar, 
wooden packings and inter 
connections and check their 
conditions. 

 

2. Check condition of battery box.  

3. Take out all batteries from the 
battery boxes. 

 

4. Check the battery container for 
any leakage.  

 

5. Check condition of battery 
terminals, connecting leads and 
lugs. 

 

6. Clean battery boxes and batteries 
with non-metallic brush. 

 

7. Check fixing arrangement of 
battery box. 

 

8. Apply black acid resistant paint 
inside the battery boxes. 

 

9. Wash batteries with water using 
non-metallic brush.  

 

10. Check battery container for 
cracks, buckling and swelling etc. 

 

11. Open and remove all vent plugs.   
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SN Activities Work Done 

12. Check electrolyte level in each cell and 
top up with demineralised water if 
necessary. 

 

13. Check specific gravity of electrolyte of 
each cell and record. It should be 
within 1.240 – 1.250. Carry out 
charging if required. 

 

14. Check voltage of each cell with High 
Rate Discharge Cell Tester and record. 
Replace the particular battery if any of 
its cell voltage is less than 1.7 V. 

 

15. Tighten all vent plugs and place 
batteries in battery box. 

 

16. Place wooden packings between and 
around batteries properly so that 
batteries should neither loose nor too 
tight. 

 

17. Provide and tighten all inter 
connections. 

 

18. Apply petroleum jelly on all bare 
connections. 

 

19. Check condition of all conduit pipes 
and clamps. 

 

20. Check leakage current on main positive 
and main negative. It should be zero. 

 

21. Connect supporting bar.  

22. Connect antitheft rod.  

23. Fit battery box covers properly.  
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2.3 AOH SCHEDULE 
 
� Remove the batteries from battery box on arrival 

of the locomotive in shed and bring them to 
battery section for attention. 

� Check fixing arrangement of battery box. 

� Check the battery container for any leakage. 

� Clean exterior of batteries thoroughly and 
remove the dust accumulated. 

� Check the container for cracks, buckling, 
swelling etc. Replace the defective battery unit. 

� Remove the vent plugs/ float plugs and clean 
with wet cloth to remove the dust particles. 

� Record the individual cell voltage and specific 
gravity. 

� Keep battery set on charging bed. 

� Top up cells wherever necessary with de-
mineralised water to the correct level. 

� Charge the battery set as follows: 

• Leave battery set idle for 12 hours after 
toping up of de-mineralised water to cool 
down the cell temperature to ambient 
temperature. 

• Record individual cell voltage before 
charging. 

• Connect the positive and negative leads of 
the source to the positive and negative of the 
battery set respectively as marked on the 
terminals. 
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• Charge the batteries at the normal charging 
rate of 7.5 amps. at room temperature. 
Continue charging until the voltage and 
specific gravity of the electrolyte in each cell 
have reached a maximum and show no 
further rise over three successive hourly 
readings. Ensure all cells are gassing freely. 
The fully charged battery should attain 
specific gravity from 1.240 – 1.250. Allow 
the cells of battery set to cool down for a 
period about 12 hours. 

Note: 

1. Under charging is indicated by the specific 
gravity being frequently below1.220 or by 
the specific gravity gradually falling over a 
period. 

2. Overcharging is indicated by the specific 
gravity being generally beyond 1.250. It 
may be due to loss of water. 

� Now to observe the healthy condition of cells, 
discharge the battery set as follows: 

• Connect the battery set to a rheostatic load 
and adjust the load so that constant current of 
15 amps. flows. Keep the load current 
constant throughout the complete discharge 
process of 5 hours.  

• Measure and record the hourly readings of 
each cell voltage and specific gravity until 
the voltage of cell have reached a minimum 
value of 1.7 V. If the battery set shows 
capacity less than 80% due to any defective 
cell/ battery unit, it should be replaced with 
healthy battery unit.   
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� Re-charge the battery set for service at normal 
rate of 7.5 amps. until cell voltage remain 
constant over 3 successive hourly readings and 
adjust specific gravity to 1.240 - 1.250.   

� Replace defective float guides and vent plugs, if 
any. Tighten all vent plugs. 

� Apply a thin layer of petroleum jelly on all 
intercell connectors and terminals to protect them 
from corrosion. 

� Clean battery boxes and repaint using a good 
quality acid resistant paint. 

� Check condition of all conduit pipes and clamps. 

� Check condition of battery box covers, anti theft 
rods, supporting bar, wooden packing and 
interconnections. Replace defective item if any. 

� Place the batteries in battery box. 

� Place wooden packings between and around 
batteries properly so that batteries should neither 
loose nor too tight. 

� Provide interconnections after cleaning and  
tighten them properly. 

� Check leakage current on main positive and main 
negative. It should be zero. 

� Connect supporting bar. 

� Connect antitheft rod. 

� Fit battery box covers properly. 
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Schedule Maintenance Record Sheet 
 

Loco No………………………………………. 
 

Type of Schedule 
Date 

            M
O

N
O

B
LO

C
K

 N
O

 
 

Battery Make 
and Lug Date 

 

C
ell N

o. 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

1                         

2                         

3                         

4                         

1  

5                         

1                         

2                         

3                         

4                         

2  

5                         

1                         

2                         

3                         

4                         

3  

5                         

1                         

2                         

3                         

4                         

4  

5                         

1                         

2                         

3                         

4                         

5  

5                         
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Type of Schedule 
Date 

            M
O

N
O

B
LO

C
K

 N
O

 
 

Battery Make 
and Lug Date 

 

C
ell N

o. 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

S
pecific gravity 

C
ell voltage 

1                         

2                         

3                         

4                         

6  

5                         

1                         

2                         

3                         

4                         

7  

5                         

1                         

2                         

3                         

4                         

8  

5                         

1                         

2                         

3                         

4                         

9  

5                         

1                         

2                         

3                         

4                         

10  

5                         

 
Name of Incharge ……………………………. 

Signature of Incharge ……………………………. 

Date ……………………………. 



CAMTECH/2005/E/LOCO-BA/1.0 

Maintenance Handbook on Batteries of Electric Locomotive             April, 2005 

23

Charging Record Sheet 

Loco No. ……………………  Activity   Initial Charging/ Discharging/ Recharging (Tick  �   ) 

Starting date    …………………… Starting time  ……………..   Current  ………………… 
  Date                    Time Date                     Time Date                     Time  Date                     Time MONO

BLOCK 
NO Battery 

Make and 
Lug Date 

Cell 
No. 

Specific gravity Cell voltage Specific gravity Cell voltage Specific gravity Cell voltage Specific gravity Cell voltage 

1         

2         

3         

4         

  

5         

1         

2         

3         

4         

  

5         

1         

2         

3         

4         

  

5         

1         

2         

3         

4         

  

5         

1         

2         

3         

4         

  

5         

 
Name of Incharge ……………………………. 

Signature of Incharge ……………………………. 

Date ……………………………. 
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2.4 CARE OF BATTERY IN SERVICE 
 

It is important that flames be kept away from 
the cells at all times and articles, especially metallic 
ones not be allowed near cells. 

 
All parts of the battery should be regularly 

wiped clean and dry and all exposed metal work 
should be well coated with petroleum jelly. 

 
Remove corrosion at terminals of cable ends, 

neutralize any remaining acid with washing soda 
solutions or ammonia, and protect the part from 
further corrosion by covering with petroleum jelly. 

 
Battery should be topped up with 

demineralised water upto green mark on the float 
guide during each monthly inspection.  

 
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 
charging to be done. 
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2.5 CARE OF BATTERY OUT OF SERVICE 
 

If the battery is used at irregular intervals, 
give it a bench charge before put into service. If the 
battery is taken out of service for long time or if a 
new charged battery cannot be put into service 
immediately, give it a equalising charge of 50% of 
C5 rate. Disconnect all detachable connectors and 
store it in a cool and dry place. 

 
Electrolyte levels should be checked and the 

battery should be given a equalising charge every 
month till voltage and specific gravity remains 
constant for three consecutive hourly readings. 

 



CAMTECH/2005/E/LOCO-BA/1.0 

Maintenance Handbook on Batteries of Electric Locomotive             April, 2005 

26

CHAPTER  3 
 

 
TROUBLE SHOOTING 

 
 
 

Considering the fact that it may not be possible to 
maintain cells under optimal conditions of usage. Preventive 
procedures, a diagnostic chart is given in order to facilitate 
`In-house Treatment’ using the remedial action indicated. 
This kind of timely action can improve the performance, 
reduce down time and increase  the life of the cells. A 
record of such problems and action taken on specific cells 
should be maintained so that the manufacturer’s service 
personnel would have a basis for any recommendatory 
measures that need be taken in case a problem persist. 
 

SN TROUBLE CAUSES REMEDIES 

1. Cell getting 
discharge 

Leakage of 
electrolyte 
and leakage 
of current 

Check for leakage of 
electrolyte. Check 
grounding of current 
carrying battery 
circuit. Check the 
polarity. 

2. Decline in 
value of cell 
voltage/ rapid 
fall in cell 
voltage 

Loose 
connection or 
corroded 
terminals 

Tighten the 
connections. Clean the 
corroded parts with 
warm water and apply 
petroleum jelly. 
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SN TROUBLE CAUSES REMEDIES 

3. Continuous drop 
of specific 
gravity  

Short circuit Replace the 
monoblock. 

4. Loss of capacity 
after full charge 

Sulphation Give equilising 
charge or replace 
monoblock. 

5. Low open circuit 
voltage and 
premature 
gassing 

Sulphation in 
negative plates 

Charge at a very 
low rate for more 
time. 

6. Excessive 
gassing and 
progressive 
increase in 
specific gravity 
during charging  

Charger voltage 
setting is too 
high 

Reduce voltage 
setting to desired 
value. 

7. Progressive 
decline in value 
of specific 
gravity 

Charger voltage 
setting is too 
low 

Increase voltage 
setting to higher 
value. 

8. Reverse polarity 
in cells 

Particular cell 
may be lagging 
from the healthy 
cells 

Act according to 
annexure ‘A’ para 
C or replace the 
monoblock. 

9. Dead cell Batteries are 
deeply 
discharged 

Act according to 
annexure ‘A’ para 
B or replace the 
monoblock. 
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SN TROUBLE CAUSES REMEDIES 

10. Continuously 
low electrolyte 
level  

Leakage of 
electrolyte 
 
 

Loss of water in 
electrolyte due to 
evaporation by 
very high 
floating voltage 
or excessive 
charging  

In case of leakage 
from container, 
replace monoblock. 
 

Add distilled water 
to maintain 
electrolyte level 
and ensure correct 
setting of voltage in 
charger. 
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CHAPTER  4 
 

DO’S AND DON’TS 
 
 
 
4.1 DO’S 
 

� Keep the battery top clean and dry. 
 
� Ensure that all vent plugs are fitted properly. 
 
� Tighten all connections. 
 
� Attend weak cells immediately. 

 
� Regularly top up battery with proper 

deminerlised water. 
 

� Remove the sulphation from battery terminals by 
using warm water and apply petroleum jelly. 

 
� Maintain record of specific gravity and voltage 

of each cell. 
 

� Always keep the vent plug closed except during 
charging. 

 
� Ensure that electrolyte level is checked and 

charging is done every month for battery “out of 
service”. 

 
� Battery charging room should be well ventilated. 
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� Use same make of battery to make a set. 
 

� Use same lug dates to ensure better performance. 
 

� Follow the manufacturers instruction to avoid 
premature failures. 

 
� Recharge batteries immediately after discharge. 

 
� Ensure that batteries are put in use before expiry 

of 24 months from the date of manufacturing. 
 

� Avoid over charging of cells. 
 

� Ensure tightness of microporous vent plugs 
whenever removed for topping up of water and 
specific gravity reading. 
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4.2 DON’TS 
 

� Don’t allow a naked flame, lighted item or 
cigarette etc. near the battery. 

 

� Don’t keep any loose metallic parts on the cell 
top. 

 

� Don’t keep filled cells idle for long period 
without charging. 

 

� Don’t permit the electrolyte level to go below the 
minimum permissible level. 

 

� Don’t use acid for topping-up electrolyte levels. 
Use water of acceptable grade. 

 
� Don’t short-circuit the cells while using spanners 

etc. 
 

� Don’t discharge cells bellow 1.7 volts. 
 

� Don’t keep the cells in discharge condition for 
long periods. 

 
� Don’t exceed electrolyte temperature to 54°C as 

this would lead to rapid deterioration of the 
battery. 

 
� Don’t use metallic vessels for carrying 

demineralised water/ acid. 
 

� Don’t keep tools on the batteries. 

� Don’t use broken/ defective microporous vent 
plugs. 
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� Don’t add tap water. 
 

� Don’t mix different make and type of batteries. 
 

� Don’t connect or disconnect any cell without 
switching off circuit. 

 
� Don’t use any scouring powder or any solvent to 

clean battery surface. 
 

� Don’t store the batteries in places exposed to 
direct sun light, rain, dust etc. 

 
 



CAMTECH/2005/E/LOCO-BA/1.0 

Maintenance Handbook on Batteries of Electric Locomotive             April, 2005 

33

ANNEXURE ‘A’ 
 
 
SPECIAL MAINTENANCE INSTRUCTIONS FOR 
REVIVAL OF LEAD ACID BATTERIES 
NO. RDSO/ PE/ SMI/ TL/ 0029 – 2004 (REV 0).  
 
 
Procedure for Revival of Defective Cells. 
 

Failure analysis of Loco/EMU batteries 
shows that majority of failures of battery are on 
account of low voltage/ low specific gravity of few 
cells in the set. If this is not rectified timely then it 
leads to the dead cells or cell reversal. But many of 
the failed cells can be revived and put back into 
service. Therefore, this SMI is being issued to guide 
for revival of cells. 

 
A. For low voltage and low specific gravity 
 

i. In order to avoid this condition of cells, initial 
charging is of paramount importance. User 
must follow the instructions given by supplier 
for initial filling with electrolyte and 
charging. Even after complete duration of 
initial charge, if any individual cell voltage is 
showing less than 2.55 volts, (12.75 V per 
mono block) such cells should not be put into 
service. Supplier to be informed to rectify the 
cells. During service, charging voltage setting 
should be 2.23-2.25 volt per cell. 
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ii.  If cell open circuit voltage is found less than 
1.98 V or mono block voltage 9.9 volt then 
discharge the cell at C5 rate till end cell 
voltage of 1.75 V and then charge at C10 rate 
for 15 hrs. and conduct C5 discharge. 

 
iii. In C5 rate discharge, if the cell does not give 

desired capacity, cycle shall be repeated once. 
(If cells are sulphated slow rate charge i.e. 
50% of C10 rate is recommended to get the 
desired capacity). 

 
iv. If specific gravity after charging is more than 

desired value adjust with demineralised water 
and charge for two hours for proper mixing of 
electrolyte. 

 
v. If some individual cells are found lagging 

(1.98 – 2.00V) then the cell requires boost 
charge at C5 rate for 3-4 hrs. 

 

vi. If cells are stored for more than one month 
fully charge condition then equalizing charge 
at 2.25 V per cell or at the current of 50% of 
C5 rate should be given for 5 to 6 hours every 
month. 
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B. For dead cell 
 

This happens when plates are highly 
sulphated. It may be due to continuous 
undercharging or storing the cells in discharged 
condition. 

 

i. Pour out the electrolyte from the cell. 
 

ii. Fill the cell with fresh demineralised water 
and allow 2 to 4 hour rest. 

 

iii. Charge the cell with 50% of C5 rate until 
voltage reaches to 2.3 to 2.4 V per cell. 
Voltage will not increase further due to weak 
electrolyte. 

 
iv. Dump the originally filled demineralised 

water and fill with final specific gravity 
electrolyte recommended at the end of full 
charge. Charge the battery with normal 
charging rate until the voltage reaches to 2.6 
to 2.7 V per cell. Check the specific gravity if 
it is less then final specified value adjust with 
electrolyte of 1.400 specific gravity, if it is 
more adjust with demineralised water and 
charge for two hour for proper mixing. 

 
v. Conduct C5 discharge, if cell does not give 

desired capacity (above 80%) cell should not 
be put in to service. 
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C. Cell reversal 
 

This term is normally described as a reverse 
polarity of cell and occurs when the battery is 
discharged deeply below the zero voltage and would 
not charge fully. If deep discharge occurs no. of 
times without reaching fully charged condition 
battery shows reverse polarity. These batteries 
should be taken for revival action immediately. Any 
delay shall reduce the possibility of revival. The 
following remedial action is recommended. 

 
i. Pour out the electrolyte from the cell. 

 
ii.  Rinse the battery from inside with 

demineralised water several times and dry. 
 

iii.  Take action as given in para (B) – ii, iii, iv, v. 
 

iv. If cells are not revived inform the 
manufacturer, who can take further remedial 
action. 

 
Note :  C10 rate =  10% current of rated capacity. 

C5 rate  =  20% current of rated capacity. 
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If you have any suggestions and specific comments 
please write to us. 

 

Contact person 
 

Director Electrical 

Postal address Indian Railways 

Centre for Advanced 
Maintenance Technology, 
Maharajpur, Gwalior,  

Pin Code - 474 020 

Phone 0751 – 2470740 
0751 – 2470803 

Fax 0751 - 2470841 

 

                   
 

 
To upgrade maintenance technologies 
and methodologies and achieve 
improvement in productivity, performance 
of all Railway assets and manpower 
which inter-alia would cover reliability, 
availability, utilisation and efficiency. 

OUR OBJECTIVE 
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