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1.4

E VRLA BATTERIES

GENERAL INFORMATION

INFORMATION

Exide Industries Ltd., is the pioneer and the leader in battery technology in India. Once a part of the Chloride
Group PLC, UK, Exide is India's largest producer of storage batteries with world-reputed brands. A tie-up
with Shin-Kobe of Japan, the makers of world class Hitachi brand VRLA batteries, has given EXIDE the
technology edge in global Maintenance free batteries. Other strategic technology agreements with Furukawa,
Japan and Oldham, UK has given EXIDE the competitive edge in providing best reliable solution for packaged
power in this 21st Century and beyond. EXIDE's eight factories located strategically around the country to
provide logistic support for its production over 5 million batteries per annum and its state-of-the-art R&D
facility at Calcutta, are reallife symbols of excellence-achieved-through-intensive-application. Recognition of our
pursuit of quality was achieved when RWTUV of Germany awarded us the ISO-S001. Technology and quality
combine together in Exide's latest series of Maintenance Free batteries, bringing you the best power back-
up for Railway applications.

1.2 TECHNOLOGY OVERVIEW

A. Mechanism

Construction Safety Valve : VWhen the internal pressure increases abnormally, the safety valve
Terminal\ opens to release gas from the cell to restore the normal pressure.

Flame Arresting Vent Plug : Provides with the explosion-proof filter constructed
of aluminum oxide.

Container & Lid : Made of Polypropylene Co-polymer.

Positive Plate : With lead-calcium-tin alloy grid providing lower corrosion and less
self-discharge rates.

Separator ; Made of high Absorbent Glass Mat nonwoven with excellent porosity.
(AGM type)

Negative Plate : With lead-calcium-tin alloy grid providing lower corrosion and
less self-discharge rates.

AN\ |

Electrolyte : Dilute sulphuric acid without any impurity.

Recombination Principle
The charge and discharge reaction of the lead acid battery can be expressed by the following equation :

Anode Electrolyte Cathode Discharge Anode Electrolyte Cathode
S ——
PbOy + 2H,50, + Pb > Charge PbSO, + 2H,0 + PbS0O,
Lead dioxide Sulphuric acid Spongy lead Lead sulphate Water Lead sulphate

In a conventional flooded battery, towards the end of charge major part of the energy supplied by charging is
dissipated by electrolysing the water in the electrolyte generating Oxygen at the positive plate and Hydrogen at
negative plate. These gases are lost in a flooded system through the vent holes causing steady depletion of water
and therefore requiring periodic topping up.

In a VRLA system the design is such that negative plates are never fully charged even when the positive plate
is fully charged and hence almaost no Hydrogen gas generates from the negative plate although Oxygen is generated
from pasitive plate. This Oxygen gas generated at the positive plate migrates towards the negative plate and
reacts with the freshly formed spongy lead and turns into lead monoxide. The lead monoxide in turn reacts with
the Sulphuric Acid to turn into lead Sulphate resulting in the negative plate to be partially discharged.

To summarise the Oxygen evolved at the positive plate is absorbed by the negative plate without being released
to the outside. The negative plate being always in a state of partial discharge never generate Hydrogen. This
completely prevents loss of water.
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This recombination principle may be expressed as :

Negative plate 02 gas generated Negative Electrolyte Negative plate for
[charged) from plate (discharged) Electrolyte
' the positive plate
Pb + 1/2 0o — (Pb0) — (Pb0O) + Ho80, — PbS0, + [H50)
Spongy lead Oxygen gas Lead monoxide Sulphuric acid  Lead sulphate Water
This recombination principle is illustrated in Figure.
—_— End of charge —_ Overcharge
G
BPlate ®Plate
Pb0s Po0, [
H-80, +|
H.0+

Advantages of Maintenance free batteries :

The inherent advantages of the Sealed Maintenance Free "Valve Regulated Lead-Acid" (VRLA] batteries

are :

= They are supplied to the customer, ready to use [(acid filling and charging being done in the factory).

» VRLA batteries do not require any topping up.

» They are compact, easily transportable and can be used in any orientation without leakage or
spillage of electralyte.

» Under normal conditions, they emit no corrosive fumes or gases.

EXIDE's Maintenance-free batteries for Railway applications :

EXIDE's maintenance free range of VRLA batteries for Railway applications come in 2V single cells
assembled in modular racks. These racks are mounted horizontally and can be stacked one above the
other. These batteries come in factory filled charged and ready to use condition.

These special railway application batteries are designed differently from conventional lead-acid batteries
in order to provide maintenance free operation envisaging Indian Railway's extreme hazardous operating
conditions. In normal use these batteries will not release Hydrogen & Oxygen gases, will not release
acid mist and will not spill acid. Thus these batteries are inherently safer than conventional lead acid
batteries.

The VRLA batteries manufactured and supplied by Exide Industries Ltd. conform to RDSO's specification:
PE/SPEC/D/TL/0009-99 latest amendment (for sealed maintenance free lead acid batteries for
Trainlighting and airconditioning coaches).

2. QUALITY ASSURANCE PLAN

n

The battery shall be manufactured as per the quality procedure laid down so as to meet the requirement
of the specification.

The routine tests shall form the part of the QA procedure and records maintained.

Necessary plant, machinery and test instrument properly calibrated,
shall be available to ensure compliance to the approved GAP
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6.2

6.3

MARKING
» The following information shall be indelibly marked on outside of each battery / cell.

i.  Manufacturer's name.
i. Month & year of manufacturing.
iii. Rating at 10 hours discharge rate

PACKING

» Battery cells shall be packed in wooden pallets / crates.
» Batteries shall be wrapped in polythene first and tightened suitably.
= Thermocole sheet of proper thickness shall be put at the bottom as well as in all 4 sides of the packing
cases.
GUIDELINES FOR UNLOADING - HORIZONTAL STACK MODULE

= The battery modules are packed using wooden crates together with protective thermocole cushioning
at the bottom & sides. The modules are placed in the horizontal position in the truck.

= The design of the packing permits handling by forklifc truck. It is strongly recommended to use forklift
for unloading of the battery cases.

» If the above equipments are nat available, the batteries can be unloaded manually with care by sliding
on a ramp. The ramp from the lorry to the ground can be formed by using MS channel with suitable
inclination for smooth & slow movement.

» Batteries should be moved to & from the storage yard in the horizontal position only.

» Never handle more than one packed module at a time.

UNPACKING & STORAGE
UNPACKING

Each BV and 10V modules for MET1100 are packed in two tiers and supplied to the customer. It is advisable
to unpack all the units and accessories of each set before commencing to erect and not unpack and erect
module by module. Each module is complete with cell retaining fixtures and sets of fasteners necessary for
fitment while in horizontal two tier stacking.

HANDLING

All units should be handled carefully to avaid any damage. All the items should be carefully checked against
the accompanying packing list/invoice to ascertain if any are missing and see whether any are damaged
or broken. Should any replacement be required EXIDE should be notified at the earliest on receipt of material
in writing.

The design of the modular tray permits handling by a fork-lift, portable crane or by a hoist sling. But special
care needs to be taken to make sure that the equipment used can safely handle the module weight.

CARE OF MATERIAL

Carefully clean off dust and packing material depaosits from each of the units and accessories. Wipe down
the cells with a clean soft cloth damped with clean water. If necessary, a small amount mild detergent may
be added to the clean water to remove any greasy film.

Kindly note that scouring powder and solvent should not be used for cleaning the box or lids as scratching
and damage to the surface of the plastic could occur.
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6.4 STORAGE

6.5

7.2

All VRLA batteries for Railway applications are delivered factory filled and charged and the month and year
of manufacture is indicated on the unit itself.

Do not locate batteries in places exposed to direct sun-ight, rain, dust etc. Such exposures will cause damage
to plastic components and will reduce battery life drastically. If the battery is not to be installed at the time
of receipt, it is recommended that it be stored indoors at a temperature of 15°C to 32°C in clean, dry
location.

FRESHENING CHARGE

It is strongly recommended that these batteries should not be stored for more than B months without a
freshening charge. In typical Indian conditions, a freshening charge should be given preferably every 3 months
of storage which would be ideal from the view point of performance and life of the battery. The freshening
charge is to be given at the recommended float voltage in table 1 for a period of 24 hrs. For optimum
charge efficiency the current output of the charger should be limited ta 165A.

For exact float voltage, refer to Table 1.

Table 1 :
Ambient Temperature Recommended Float Voltage Limit Current
[A]
15-24 deg. Centigrade 2.25 + 0.01 vpc 165 A
25-34 deg. Centigrade 2.23 + 0.01 vpc 165 A
35-40 deg. Centigrade 2.20 + 0.01 vpc 165 A
C is the nominal capacity of the cell.
Table 2 : Storage Temperature & Recommended Freshening Charge Interval
Storage Temperature Recommended Freshening Charge Interval
Below 20°C Every 12 months
20 to 35°C Every B months
Over 35°C Storage to be avoided

ERECTION & CONNECTION
Cradle loading

The cradle where the battery system is to be installed should have the capability of withstanding the weight
of the battery as well as any auxilliary equipment. The total battery weight will depend on the cell size, no.
of cells, as well module configuration involved.

Assembly
a. MET1100
After unpacking, 2 nos. (2 X 8V) and 4 nos. (2 X 10V) modules are to be taken together for assembly.

First a 2 X 10V module is lifted by means of a fork lift truck and pushed into the first compartment

5
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Fig. 1. 4 Cell (8V) Module for MET1100 /

Positive End

Fig. 2.5 Cell (10V) Module for MET1100 Negative End

The alignment of the modules in terms of matching of Bolting centres are then checked and matching of the lower
module with the base of the cradle, the upper module with the roof of the cradle and the mutual bolting of the
roof of the lower module and base of the upper module is carried out. This completes the assembly of the cells
in the first compartment of the cradle. All the boltings are done with the help of M12 Fasteners. Similarly the
second compartment of the cradle houses 1 No. (2 X BV] module as in the case of (2 X 10V]) modules is done.
The last compartment in the cradle houses 1 No. (2 X 10V]) modules as in the case of the first compartment
and proper bolting is done with the help of M12 fasteners. So one cradle holds 2 Nos. (2 X 10V] modules and

1 nos. [2 X 8V] modules as shown in figure 4 to give a 56V layout.

c 2 c ' k] c 2 c ﬁ Positive
A Terminal
c 2 € 2 o — ¢ 92 —
c 3 |ic-Es 2 G 0= Negative
L Terminal
(-]
c 2 c - e— - (o] 0 —a

Fig. 4. 56V Layout (one cradle) of MET1100 Battery
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7.3 Connections

For the purpose of connection we use very high quality insulated copper cables with varying lengths according
to their location of use. The connectors used are of three types for MET1100

A. The Inter Cell Type (Cat No. SBL B607])
B. The Inter Module & Inter Tier Type (Cat No. SBL 609)
C. End module to system Type [Cat No. SBL 608)

8. COMMISSIONING
As the batteries supplied are factory filled and charged, the commissioning procedure is not as elaborate
as for a conventional lead-acid battery. Depending on the period for which the battery was stored (as indicated

in Table 2) a commissioning charge may be required before the battery is put into actual operation.

It is recommended that the charger be of current limited constant potential type with a characteristic to
give an applied charge voltage between minimum 2.20 vpc and 2.40 vpc maximum in ambient temperature
range of 0-40°C. The current output should be limited to 165A Commissioning should be carried out as

follows, without any other load being connected to the charger.

[a] Connect charger positive lead to battery positive terminal, charger negative lead to battery negative
terminal and switch on the charger.

[b]  Continue charging until the current flowing into the battery has fallen to a minimum and stabilises so
as to remain constant over 3 consecutive hourly readings. Alternatively, if it is not possible to measure
the current, charge at the recommended voltage for 72 Hrs. After this activity, battery is ready to

be put into service.

9. OPERATION

9.1 Charger Requirements

Current limited constant potential chargers are only recommended having
the following minimum features :

a] Over voltage protection : charger trip at 2.40 vpc.

b] Under voltage protection : automatic disconnection at 1.75 vpc.

c] Battery charging current shall be limited to 165A

d] Voltage ripple to be less than 3% rms

e] Current ripple to be less than 5% rms
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Normal Charging

Apply voltage level for normal recharge for all normal charging conditions and particularly where the battery
is kept fully charged in parallel with the charger and load circuit. In order to achieve optimum service life,
it is recommended that the float voltage per cell is applied as per figures given in the table (No. 3) for

recommended float voltage.

Table 3 : Charging Parameters for 110V batteries bank.

Ambient Temperature Recommended Float Voltage Charging current Limit
15-24°C 127 = 0.5V 165A
25-34°C 126 = 0.5V 1B65A
35-40°C 125 + 0.5V 165A

It is recommended that the applied voltage does not drop below the minimum values indicated in the table.

Further, this level of applied voltage is recommended for normal recharging of a battery following
a discharge.
For recharging under this conditions typically it will require an excess of 24 Hrs. continuous recharge to

restore full capacity of a battery which has previously been discharged to the extent of its 10 Hr. capacity.

Equalising Charge
Under normal operating conditions equalised charge is not required. It is a special charge given to a battery

when non-uniformity in voltage has developed between cells. It is given to restore all the cells to an uniform

fully charged condition.

A terminal charge or an equalising charge should be given when the following conditions prevail.

i) Individual cell voltages in the battery bank normally vary between a factor of +0.05V. When
periodic records are found to show an erratic deviation on either side of the impressed system

voltage, an equalising charge needs to be given.

i) The equalising charge is also often used as the quick recharge mode. However, it needs to be
mentioned that using this charge regime should not exceed once a month and frequent usage
of this mode in the long run will effect the life of the battery. It is given to restore all cells to

fully charged condition.

The recommended equalising charge should be for a period of 8 hrs. at 2.35 vpc.(131.5V)
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10. TECHNICAL SPECIFICATIONS

A. Cell/Monobloc Specification

Battery Type Nominal Rated Capacity [Ah) Dimensions [mm) Weight
Voltage (V) 10 hr. 5 hr. 3 hr. L W H (in kgs.)

1.75 vpc  1.75 vpc 1.70 vpc £3 =3 =5 +5%

MET 1100 2.0 1100 913 732 303 172 500 68.0

B. Module Specification

Module Type Nominal Dimensions [mm) Weight
Voltage
v) L w H [in kgs.) 5%
4 cells/MET1100 8.0 846 ’:3 670 ’115 314.2+1 47
5 cells/MET1100 10.0 887+3 670 f15 314.2+1 52
11 INSPECTIONS AND PRECAUTIONS

11.1 Records

A complete recorded history of the battery operation is most desirable and helpful in obtaining satisfactory
performance. Accurate records will also show when corrective action may be reguired to eliminate possible
charging, maintenance or environmental problems.

The following surveillance data must be taken and permanently recorded for review by supervisory personnel
so that any necessary remedial action is taken.

a) Upon completion of the freshening charge and with the battery on float charge at the proper voltage
for a week, observe and record the following data :
i) Individual cell voltage
ii) Battery terminal voltage
iii) Ambient temperature
Then the readings i) & ii) to be compared to see if the variation is within +0.05. If not then a further

equalising charge may be applied or if needed the specific cell housing the erratic terminal voltage is to be
replaced.

b) Every 3 months, a complete set of readings as specified in paragraph (a] above must be recorded.

c) Whenever the battery is given an equalizing charge, an additional set of readings should be taken and
recorded as specified in paragraph (a).

The suggested frequency of record taking is the absolute minimum to protect warranty. For system

protection and to suit local conditions or requirements, more frequent observations may be desirable.
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Annual inspection at depots / POH Wokshops

On arrival of coach, perform following checks in the battery

1. Remove all cell terminal bolts /washers/connectors etc., [use insulated tools only). Do not short circuit
terminals while removing intercell connectors.

2. Remove stacking bolts [module to cradle) and remove cells/module individually and carefully.

3. Clean cell terminals/cable lug ends with brass wire brush to remove any sulphation.

v

Connect all the cells in series. Refix the inter/cell connectors/cables and tighten the bolts along
with flat & spring washers to specified torque. Replace old spring washers 100% & guality of
new spring washers should be checked as per IS3063, especially permanent set test. Use
constant current charger, 77A for 15 Hours.

—
Every cell must be physically checked for any abnormal heat. If
observed, cell to be removed or connections tightened. Individual
cell readings must be measured and recorded once in every hour.
'
Rest for 6 to 8 hours
Repeat charge/ l
discharge for 1 Perform discharge test @ 110A till voltage reches 1.75V. Record individual
more time voltages once in every 30 minutes. No cell should be discharged below 1.75V
Charge back the cells in the same
. Yes Any cell reaching No method for 18 hours and use in
- 4T et e ™ service. Maintain complete charge
discharge records. Carefully follow
all procedures on tightness to right
torgue, secure intercell connections
using appropriate terminal bolts and
spring washers.
Note :
1. Do not add DM water
2. Coach alternator settings should be thoroughly checked for voltage /current;
Mail/exp: 127 +/- 0.5V & Superfast: 126 +/-0.5V
3. While fitting back the cell ensure
a) All cable connections are tightened to 22 Nm
b] Appropriate bolts along with spring washers to be used
c) Charge/discharge record must be maintained
4. Petroleum jelly shall be applied over lug ends, terminals
5. If module removed place back and fix them securely to the coach with stacking bolts
6. Never mix cells of different make in charging/testing.
7. All new VRLA cells should be given boost charge if cells are lying in the depot/
workshop for more than 6 months from the date of manufacturing.
8. All Charge/discharge activites to be done with the cells in the horizontal orientation only

10
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Periodic inspection at Yards/maintenance depots (Quarterly)

On arrival of coach, check following in the battery
1. Spring washers, if not available, provide Check for delayed arrival of
2. Terminal tightness to 22 N-m train due to heavy detention
3. Clean terminal post & cable lug with brass brush or fine emery to remove en-route. In such cases, the
Sulphation (remove & refix cable if required) & apply petroleum jelly « entire coach battery bank
4. Check for bye-passing, if found, replace them with healthy ones must be charged before
5. Check for crack/burst in cover/container. If noticed, replace cell immediately putting it on service.
6. Check cable condition. If damaged due to overheating or otherwise, replace

\

Check Open circuit voltage of battery bank

'

Is V>=1158V Charge the cells at

2.3V/cell for 12 hours

No

Yes '

Discharge battery on full load for 15 minutes

\

Check individual cell on-oad voltage after 15 minutes

v
Yes
Charge back the cells at normal
All cells>=1.98 V —>—— voltage and put in service
No
Boost charge the cells at 2.3V /cell for 12 hours.
Perform discharge test on individual cell for 30 minutes
at 110A & check voltage is above 2.0V; charge back
at 2.3V /cell, maximum 20% current.
Yes
Avoelboow 'S Replace tho cole
2.00V
No +
Can be used in service after 4 hrs of charge
Note :
1. Do not add DM water
2. Coach alternator settings should be thoroughly checked for voltage/current;
Mail/exp: 127 +/- 0.5V & Superfast: 126 +/-0.5V
3. While fitting back the cell ensure

Noob

o

a) All cable connections are tightened to 22 Nm

b) Appropriate bolts along with spring washers to be used

c) Charge/discharge record must be maintained

Petroleum jelly shall be applied over lug ends, terminals

If module removed place back and fix them securely to the coach with stacking bolts
Never mix cells of different make in charging/testing.

All new VRLA cells should be given boost charge if cells are lying in the depot/workshop
for more than B months from the date of manufacture.

All Charge/discharge activites to be done with the cells in the horizontal orientation only

1
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Minimum Infrastructure requirement at Maintenance sheeds & POH depots

SL.No

10.

Infrastructure requirement

Constant current charger for full bank of 56 cells
[ BDA, 168V) with Integrated discharge unit [(150A)

Constant voltage current limited charger for 6 cells in steps of

1 cell [ie., 14.1V / 220 Amps)*

Drive to test alternator / RRU

Infra-red temperature sensor

Torque wrenches with suitable sockets [range upto 22 Nm)]
Adequate charging / pre-collong points with 70 sg.mm copper cable
Clamp-on meters [AC/DC range 1000 Amps) & Digital multimeters
Trolleys for proper handling of cells

Forklift with adequate capacity

Constant voltage current limited charger for 56 cells range of

131.68V / 220 Amps charger & discharge capacity of 110 Amps.

Note : The charger/discharger should be capable of the following:

a) Charger Voltage / Current ripple factor : Less than2%

b) Charger Voltage regulation : +/-2%

Charge profile:

Discharge Profile:

12

At Maintenance

Depots

Not Required

Required
Required
Required
Required
Required
Required
Required

Not Reguired

Required

At POH
Workshops

Required

Required
Required
Required
Required
Required
Required
Required

Required

Required

The current setting of 20% (i.e., 220 Amps should flow into the battery until the voltage

has reached the set point, i.e., 131.6v. After reaching this set voltage, the current shall

drop. If the current starts dropping prior to te voltage reaching set point (i.e., 2.3V per

cell), the cell will never get adequately charged.

voltages may drop. Else, this will give an erratic inference.

The set discharge current i.e., 110 Amps should never fall even if the individual cell















