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EXECUTIVE SUMMARY

We completed our internship at Rahimafrooz Batteries Ltd. (RBL) located at West Panisail,
Zirani Bazar, Gazipur, Dhaka from 23" December, 2012 to 8" January, 2013 (including Friday)
and this internship report is the result of those 15 days attachment with the Rahimafrooz Batteries
Ltd. (RBL). During our internship period we gathered practical experiences on topics related to
lead acid battery production, different mechanical equipment which we have theoretically learned
in Electrical Machine and Renewable Energy courses. In this report we have focused on the
manufacturing process of lead acid battery which is manufactured in Rahimafrooz Batteries Ltd.
(RBL).

Rahimafrooz Batteries Ltd. (RBL) manufactures around 200 types of automotive and customized
industrial batteries. With the help of the factory engineers we observed the production floor of
different sections, different machines such as grid casting machine, lead oxide mill, pasting
machine etc. and understood the manufacturing process of the lead acid battery.

We acquired knowledge about various types of batteries, charging and discharging process of
lead acid battery, manufacturing process of lead acid battery and were introduced with different
machines such as plastic molding machine, curing oven, Positive Dry Oven (PDO), Inert Gas
Oven (IGO) etc.
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We completed our internship at Rahimafrooz Batteries Ltd. (RBL) from 23" December, 2012 to
8" January, 2013 (including Friday). Each day we worked from 8 AM to 4 PM. Table 1

TRAINING SCHEDULE

represents the training schedule of RBL.

Table 1: Internship Training Schedule at RBL.

Day Topic Trainer
Sunday ) Engr. Md. Abdur Raquib
Overview of the Factory. ]
23.12.2012 Head of Supply Chain
Monday ) ) ) Engr. Md. Rafiqul Haque
Overview of Smelting Section. ] ]
24.12.2012 Production Officer
) ] ] Engr. Subir Kumar Das
Wednesday Overview of Engineering and S
. . Manager, Engineering
26.12.2012 Technical Section.
and Technical
Thursday ) _ _ _ Engr. Abu Nasar M. Abdullah
Overview of Plastic Molding Section. ] )
27.12.2012 Senior Executive
Friday-Tuesday ) )
) _ _ Engr. Saifuddin Mahamood
28.12.2012- Overview of Plate Preparation Section. ] ]
Senior Executive
01.01.2013
Thursday-Saturday )
) _ Engr. Shah Muntasir Mamun
02.01.2013- Overview of Assembly Section. ) )
Executive, Production
04.01.2013
Sunday Overview of Quality Assurance Engr. S. M. Shamsul Farhan
05.01.2013 Department. Manager, Quality Assurance
Tuesday-Wednesday
07.01.2013- ) ) ) Engr. Golam Quddus
Overview of Maintenance Section. )
08.01.2013 Manager, Maintenance
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Chapter 1 : INTRODUCTION

Rahimafrooz Batteries Ltd. is the largest lead acid battery manufacturer in Bangladesh. We got
the opportunity for doing internship at Rahimafrooz Company under Rahimafrooz Batteries
Limited (RBL) in spring semester of 2013. We started our internship on 23 of December, 2012
and completed on 8" of January, 2013 including Fridays. In Rahimafrooz Batteries Limited, we
have gathered the practical experience about the manufacturing process of different types of
batteries and battery manufacturing mechanisms. Before this internship we had only theoretical
knowledge about the manufacturing process of lead acid battery but during internship at
Rahimafrooz Battery Limited, we had the opportunity to get practical experience about the
manufacturing process of lead acid battery and also got the chance to observe the industrial

environment.

1.1 Objective of Internship

The objective of this internship was to acquire practical knowledge and hand on experience in
electrical and power section. According to the guideline which was provided by the EEE
department of East West University, the internship can be viewed as a two part project. Firstly,
we spent fifteen days at RBL to learn practically about the manufacturing process of different
types of batteries, equipment of battery, battery manufacturing machines, mechanisms. Secondly,
after completion of this training program, we have prepared a report which represents our
experiences regarding the function of manufacturing battery, power generating equipment,

battery production and protection of RBL.

1.2 Scope

This report is based on the internship program where we have reviewed the basic manufacturing
process of different types of batteries of RBL. It also contains uses of various mechanical and
electrical equipment which are used to manufacture battery, generate and distribute power. It also
contains other relevant information about RBL which we have gathered during the internship

program.

1.3 Methodology

This report is prepared on the basis of knowledge that we gained during our internship period.
Some data are gathered by using company website and online sources. Major source of
information is the engineers of RBL. We have also collected some production related information
from the workers of RBL.
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1.4 Report Organization

We have described our experiences of internship in this report. We have discussed about the
manufacturing process of battery and the activities of all production sections of RBL. In chapter
1 we have described the objective, scope and methodology of our internship. The historical
backgrounds of RBL, mission, vision and plant capacity are described in chapter 2. In chapter 3
we have discussed the procedure of hard lead and lead alloy preparation in smelting section. The
basic properties of battery, the purposes of grid design and the chemical reactions of battery are
described in chapter 4. In chapter 5 the process of manufacturing plastic container, cover and the
uses of some parts of plastic molding machine are discussed. The process of preparing pasted
plates, the process of charging and parting pasted plates in plate preparation are described in
chapter 6. In chapter 7 the steps of assembling battery in assembly section are discussed. Quality
assurance department tests the different materials of battery and finished battery which are
described in chapter 8. In chapter 9 the activities of maintenance section such as maintenance and
calibration of machines, process of filtering natural air and oxygen filtering are discussed. Safety
precautions and the rules of maintaining battery are described in chapter 10. In chapter 11 we

have discussed the summary of our internship.
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Chapter 2 : COMPANY PROFILE

Rahimafrooz Batteries Limited (RBL) started its journey in the year of 1980 as Lucas Service
Limited. It is situated at West Panisail, Zirani Bazar, Gazipur. RBL is one of the largest lead acid

battery manufacturers in Bangladesh.

2.1 Mission and Vision

Every company has its own mission and vision. RBL is trying to grow the battery market by
influencing and actively developing selected target markets. The goal of the RBL is to maintain
leading position in battery industry and it will be done by enhancing their value through
guaranteed performance, high efficiency, and unique operational flexibility. The mission of the
company is to make different factories for industrial batteries, motorcycle batteries, automotive
batteries, and appliance batteries and also to make their industrial network stronger to get the

leading position of all over the world.

2.2 History

The Rahimafrooz started its journey in early fifties when Late Mr. A. C. Abdur Rahim founded a
small trading company [1]. Today this group has seven operating companies, three other business
ventures, and a non-profit social enterprise. Around 200 different types of automotive and
customized industrial batteries are manufactured in RBL [1]. Rahimafrooz company achieved
both International Organization for Standardization 9001 (ISO 9001) and International
Organization for Standardization 14001 (ISO 14001) standards. Moreover to ensure occupational
health and safety of the employees, company is now implementing Occupational Health and
Safety Management System 18001 (OHSAS 18001) standard. Figure 2.1 shows the entrance of
RBL.

Figure 2.1: Entrance of RBL [2].
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2.3 Plant Capacity
Rahimafrooz has many manufacturing plants. RBL produces different types of batteries to meet
the local and international market. Its capacity in automotive battery is 660,000 (N50) units per
annum [1]. All the products are manufactured by following strict quality and environmental
standards. Their main product ranges are as follows.

e Appliance battery,

e Deep cycle - Flat plate battery,

e Instant Power Supply (IPS) and Uninterruptible Power Supply (UPS) batteries,

e Automotive battery,

e Industrial batteries and

e Motorcycle Battery.

pTllS dELTA mm%gg Ve /PPARK

IXReY

iy foae g o

Figure 2.2: Trademarks of all batteries [1].

The manufacturing plants of the company produce a range of products - automotive, motorcycle,
appliance batteries, industrial (stationary, deep cycle, traction) batteries, IPS and UPS batteries
and rectifiers. Lucas and Spark are the leading names in the local automotive battery market
while VOLTA, OPTUS and DELTA are gaining equity as international brands which are shown
in Figure 2.2.

2.4 Management System
At RBL two management systems are maintained. One is Quality Management System (QMS)
and another is Integrated Management System (IMS).

2.4.1 QMSand IMS
QMS means Quality Management System which maintains 1SO standard. In Figure 2.3, we can
see the steps of QMS.
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Continual improvement of the Quality Management System

Management
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responsibility
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Resource Measurement,
management analysis and : .
improvement [«-f------------ = Satisfaction
. Input Product Output
Requirement . . > Product »
realization
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Figure 2.3: Flow diagram of Quality Management System (QMS).

IMS means Integrated Management System which maintains Environmental Management
System (EMS) and OHSAS standard. In Figure 2.4, we can see the steps of IMS.

Continual
Improvement
Management EnViror.lmental
review Policy
T A4
Checking and Planning
Correcting Action

‘\ Implementation

and Operation

Figure 2.4: Flow diagram of Integrated Management System (IMS).

2.4.2 Planning and Coordination

Yearly productions or business planning and coordination are done in this section. In Figure 2.5,
we can see the monthly flow chart of planning and coordination system.
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Sourcing
4

Planning and Coordination

Maintenance or Sales

Manufacturing

Delivery or Distribution

Figure 2.5: Flow chart of Planning and Coordination System.

2.4.3 Warehouse and Logistics

Every company has a warehouse and logistics. RBL also has a particular warehouse and logistics
room. All sorts of raw materials for manufacturing batteries are stored and received in this
section. The finished products and exportable products are stored here. All sorts of deliverable
products are also stored in this section.

2.4.4 Supply Chain

Head of supply chain maintains all the working process of the RBL. The development of a
company depends on supply chain planning. The head plans the yearly target and at the end of
the year he or she takes the decision how the company will run and how the company will get
profit. All the members of this company always follow the company rules and regulation which
is provided by the head of supply chain.
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Chapter 3 : SMELTING SECTION

Smelting section is a part of Rahimafrooz Storage Power Division (RSPD). RSPD has a Lead
Management department (LM) which controls and manages the product requirements of local
lead and imported lead. In Lead Management department (LM), there are three sections, Lead
Recycle Battery (LRB), Use Battery Collection (UBC), and Battery Breaking Center (BBC)
where LRB section recycles the lead batteries, UBC section collects old used batteries, and BBC
section breaks the old batteries. In smelting section, the lead is collected from LM department,
then it recycles the collected lead bar to get the hard lead. The required lead alloy is prepared by

the hard lead. In this section, there is a dust collector section to reduce the environment pollution.

3.1 Procedure of Hard Lead and Lead Alloy Preparation

Hard lead and lead alloy is prepared in smelting section. In this section the capacity to produce
the hard lead is 250 metric ton and the lead alloy is 500 metric ton. Raw materials are old lead,
recycling dross, primary dross, unused plate, scrap plate and the chemical component are
charcoal, soda ash (Na;COs), iron chips, flour spar (CaF;). Both raw materials and chemical
compounds are put into rotary furnace by charging machine which is shown in Figure 3.1. These
materials are melted at 1200°C temperature in rotary furnace by gas burner for two hour. Then
the primary dross (lead wastage) part is stored as a layer in upper part and melted lead is stored in
the lower part of the rotary furnace. Then manually melted lead are taken out from the rotary
furnace through the unload mouth by the help of ladle and reserved in different pots. In hard lead

there have 99.5% lead and 0.5% have different materials in different percentages.

(b)
Figure 3.1: Hard Lead Preparing Machines. (a) Charging Machine. (b) Rotary Furnace [2].

In Figure 3.2, we can see the lead alloying furnace A and unloaded lead alloy. There are four
alloying furnaces such as furnace A, furnace B, furnace C, furnace D which are used for
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preparing lead alloy and working principle is almost same in four alloying furnaces. These four

alloying furnaces do not work at same time.

Above 1081 kg hard lead is put into the alloying furnace A or D at 450°C temperature to get

required antimony or lead alloy. When the product is perfect according to the Optical Emission

Spectrophotometer (OES) test, the melted alloy is unloaded and it takes eight hours. Then the

final lead alloy is prepared where pure lead is 99.97% and it is preserved. Figure 3.3 shows the

steps of hard lead and lead alloy preparation.

Slag,
recycling
dust
A
Collected Loader and Charg.mg Rotary Burmner Unload mouth
plate, lead separator machine furnace
A y i
Hard lead
. (99.5% pure lead) Hard lead pot l«— Ladel
Chemical
component
A
Chemical Alloying Burner Melted lead
¢ furnace A/B/ 11
componen D/C alloy
7Y
A
99.97% pure |, Unloaded OFES test
lead alloy lead alloy

Figure 3.3: Flow chart of Hard Lead and Lead Alloy Preparation.
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3.2 Impurities Testing and Removing

Quality Assurance department tests the product impurity and gives a required product data sheet
to the Smelting section. Then the smelting section removes the product impurity by four alloying
furnaces. According to data sheet, to get required lead alloy the tested hard lead, lead alloy and
the essential chemical compounds are put again in the alloying furnace. Ammonium chloride
(NH4CI) is mixed with the lead alloy in alloying furnace at 340°C temperature to reduce nickel
(Ni), tin (Sn) and iron (Fe). At 550°C temperature, caustic soda and sodium nitride is mixed to
reduce antimony, bismuth, arsenic and at 330° C temperature, sulphar is mixed to reduce copper
(Cu).

3.3 Dust Collector Section

Now a days lead acid batteries are very popular and the demand is also increasing day by day.
But lead and acid both are harmful for environment and human. To reduce the pollution and to
save the human, RBL has a dust collector section in smelting section, where the dust is collected
by the dust collector and fume is gathered in fumigation bag house which are shown respectively
in Figure 3.4(a) and Figure 3.4(b).

(b)
Figure 3.4: Dust and Fume Collector. (a) Dust Collector. (b) Fumigation Bag House [2].

At first all dusts are stored in dust collector through blower. Large size solid dust is stored in dust
collector, then the medium size solid dust is stored in cooling tower by cyclone which are shown
in Figure 3.5 and small size dust is stored in bag house-1.The bag house-1 and bag house-2 suck
the dust, then fresh air blows out through air chimney. All fume dusts are filtered by the
fumigation bag and fresh air blows out through air chimney. All solid dusts are put in the wet
scrubber tank by the motor, then water flows over the dust and weighted materials are stored
under the tank. Then the collected solid dusts are reused in smelting section.
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(b)
Figure 3.5: Dust Filters. (a) Cyclone. (b) Cooling Tower. (c) Bag House-1 [2].

We can see the step by step process of dust collection in the smelting section in Figure 3.6.

Smelting Fumigation %

™ section > bag » Air chimney > Exit
\/ y
Rotary
furnace
i Air chimney
y
Blower
Dust Fumigation
collector » Bag house-1 - bog
——— > Bag house-2
Cooling Wet scrubber Water
> Cyclone - > > treatment
tower tank
tank
A
Solid dust |« A A A A

Figure 3.6: Flow chart of Dust Collector Section.
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Chapter 4 : ENGINEERING AND TECHNICAL SECTION

The main purpose of Engineering and Technical section is to develop, improve, analyze and
design the cell of battery. New technology cannot apply without permission or approval of this
section in RBL. This section mainly works on design development, new technology, new
innovation, new thought product, market product analysis, machine specifications of production

floor, process parameters, production ingredients, running parameters etc.

4.1 Battery Properties

Basically battery is of two types, primary and secondary. Primary battery has dry cell which is
not rechargeable and secondary battery is rechargeable. RBL mainly manufactures rechargeable
secondary batteries which are prepared by lead and sulfuric acid. (95- 98)% leads are found from
the old unusable lead acid batteries by recycling. These batteries are easy to maintain, less
expensive than others and have low self discharge rates. But these batteries are bulky and heavy.

4.1.1 Basic parts of Lead acid Batteries
Lead acid battery is the most popular battery all over the world because of its recyclability,
flexibility and casting efficiency. Here, some basic parts of lead acid batteries are described.

4.1.1.1 Antimony

Antimony is a poisonous chemical compound but it is very essential element to make lead acid
batteries. Without antimony, lead cannot be formed as solid. Grid is an important part of lead
acid batteries. 3.2% antimony lead are used to prepare grid and also used in small parts section
where bush pin, inter, middle and angle post are manufactured.

4.1.1.2 Cell
A typical lead acid battery is organized into cells. Generally a lead acid battery has six cells and
each cell normally produces 2.1 V. Each cell contains multiple positive and negative plates with

electrolyte.

4.1.1.3 Plates
Two types of plates are used in battery cells. Positive plates are made of antimony covered with
active layer of lead di oxide (PbO;). Negative plates are made of lead covered with active layer

of sponge lead (Pb).
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4.1.1.4 Separators
In a cell, plates are separated by thin insulators. Insulators allow the electrolyte to pass freely
between the plates and it separates the negative and positive plate from touching each other to

remove short circuit.

4.1.1.5 Electrolyte
The electrolyte is a mixture of sulfuric acid (H,SO,) and water (H,O). The electrolyte creates
chemical bond with active materials of the grid to generate electrical pressure which produce the

voltage.

4.1.1.6 Battery Case

The battery case holds and protects all of the internal components and also contains the
electrolyte. A container should be sealed and should have the capacity to remove electrolyte
leakage.

4.1.1.7 VentCap
Vent cap releases hydrogen gas when the battery charges. Some vent caps are attached with
battery and some are not attached with battery.

4.1.2 Battery Function

The basic functions of a battery are starting, running and turning off engine. Battery provides
energy to operate lights and accessories and to start the engine. It also services as voltage
stabilizer to protect voltage sensitive circuits and particularly digital circuits. It is the main source
of electrical energy in vehicles. Battery powers some major electrical systems which are:

e Starting,

e Ignition,

e Charging,

e Lighting and

e Accessories.

4.2 Basic Purpose of Grid Design

Engineering and technical section designs the grid based on material property, electrical
conductivity. Then they plot the battery model using MATLAB and then test it electrically. Grid
mesh is designed based on hold active material, conduct current, casting ability and strength.
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4.2.1 Hold Active Material

Hold active material means the grid should have the capacity to hold the pasting materials.
Otherwise the charging and discharging process should not occur properly and the battery could
not store the energy.

4.2.2 Conduct Current

Grids work as a conductor in a cell. To get good conductivity, mesh density is kept high in lug
side because wires are always connected with grid lug and current enters and outs through the
grid. So, radial mesh is more preferable for grid design. It also depends on grid thickness and
active materials. If the thickness of grid is thin and grid has less active material then rectangular
mesh design is more preferable than radial mesh design.

4.2.3 Casting Ability

Melted lead is poured on the mold of grid casting machine. It should be flown uniformly toward
the top to bottom path with same rate. There should have enough places for deposition otherwise
it makes a cold joint. This joint will be opened at first in its service life and current flow will be
stopped. Paths are created to think all about these and entire these things depend on casting

ability of a grid mesh.

4.2.4 Strength
Strength is an important part of grid designing. There are two types of strengths, cycling strength
and operational life strength. A grid that has both types of strengths is considered proper for

designing battery.

4.2.4.1 Cycling Strength

Cycling strength means the grid can perform repeatedly in the same cycle. Charging and
discharging happen in a cycle in service life. As a part of this, heat is produced and the grid is
expanded. When the grid is cooled down, it is contracted. For this reason if this grid does not
have enough strength then the interconnection of the grid will be damaged. This will cause

shorter service life.

4.2.4.2 Operational Life Strength
In operational life, the grid should have the paste holding ability otherwise when the active
material are pasted on the grid, it will not hold the active materials and it could be bent when it
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put on the pasting machine. This strength is called operational life strength. It should have the
hanging capacity otherwise it cannot stay in skid. The grid should have the strength to align
properly otherwise it could not assemble in a cell properly.

4.3 Charging and Discharging Properties of a Battery
The function of lead acid battery is fully based on simple chemical reaction. When two dissimilar
metals are immersed in an acid solution, the electric energy converts into chemical energy and

produced a voltage. Lead acid batteries are charged and discharged based on this simple reaction.

4.3.1 Fully charged
During fully charged position of the battery, positive plates are covered with lead dioxide (PbO,)
and negatives plates are covered with spongy lead (Pb). Electrolyte contains water (H,O) and
sulfuric acid (H2S0O,).

4.3.2 Discharging

During discharged position of the battery, current flows in the cell from the negative to the
positive plates. Electrolyte separates into hydrogen (H,) and sulfate (SO,4) and the free sulfate
combines with the lead (both lead dioxide and spongy lead) and becomes lead sulfate (PbSQOy).
At last the free hydrogen and oxygen combine to form more water for diluting the electrolyte.

4.3.3 Fully Discharged
During fully discharged position of the battery, both plates are fully sulfated and electrolyte is
almost diluted to the water.

4.3.4 Charging

During charged position of the battery, the chemical reaction is reversed that took place during
discharging. Sulfate (SO,) leaves the positive and negative plates and combines with hydrogen
(H2) to become sulfuric acid (H,SO,4). Hydrogen bubbles form at the negative plates and oxygen
(O2) appears at the positive plates. Free oxygen (O2) combines with lead (Pb) at the positive plate
to become lead dioxide (PbO,).

4.4 Emf Calculation
The lead acid battery is one of the most common batteries which is used in automobiles. A 12 V
automotive battery consists of six cells which are connected in series. If six cells individually
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produce 2.1 V then the total volt for series connection is 6 * 2.1 = 12.6 V a battery can produce.
The cathode of each cell consists of lead dioxide (PbO,) and the anode of each cell is consisted
by lead. Both electrodes are submerged into sulfuric acid. Figure 4.1 represents the chemical
reaction of electrodes during the discharging period.

Cathode: PbO, (s) + HSO,4 (aq) + 3H'(aq) + 2¢ PbSO,4(s) + 2 HO(1)
PbSO4(s) + H'(aq) + 2¢
Anode: Pb(s) + HSO4 (aq) ) (aq) +2¢
2PbSO4(s) + 2 H,0(1)

PbO, (s) + Pb(s) + 2 HSO, (aq) + 2 H'(aq)

Figure 4.1: Chemical reactions of electrodes in lead acid battery.

The standard cell potential can be obtained from the standard reduction potentials is
E’cel = E’req (cathode) - E°req (Anode)

= (+ 1.685 V) - (- 0.356V)

=+2041V

4.5 Natural Death of Battery

Natural death of a battery depends on positive plates of a battery. Batteries are charged in the
formation. During the charging time, active layer of lead dioxide (PbO,) is made in the positive
plates and an active layer of sponge lead (Pb) is made in negative plates. The positive plate is
highly corrosive, so all surface active materials of positive plates form lead dioxide (PbO;). After
a certain time, the positive plates are totally corroded. It is called the natural death of batteries.
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Chapter 5 : PLASTIC SECTION

Plastic materials of different types of batteries are manufactured in Plastic Section. According to
customer demand many types of containers and covers are prepared in this section. Labeling and
printing on the containers are also managed in this section according to batteries type and
customer demand. Some plastic instruments like polypropylene, colorful pigment are imported
from foreign countries. Plastic are two types, thermostat plastic and thermosetting plastic.
Thermostat plastics are recyclable, so, battery container, cover and vent plug are prepared by
thermostat plastic. Electrical equipment are prepared by unrecyclable thermosetting plastic.

5.1 Plastic Containers and Cover Types

At RBL different types of batteries are manufactured, so different containers and covers are
needed which are shown in Figure 5.1. In motorcycle batteries, small size containers and small
raised covers, in IPS batteries, medium size containers and medium raised or dome covers, in
mini bus or truck batteries, large size containers and large covers are used. Here, the containers

and covers of old batteries are collected and reused these to make new container and cover.

Figure 5.1: Containers of polypropylene and covers of colorful pigment [2].

5.1.1 Types of Containers
There are various types of plastic containers manufactured in plastic section. These are:
e NS40,
e N40,
e Nb50,
e NT70,
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e 6X15,

e 6XT15,

e NI100,

e NI120,

e NI150,

e N200 and
e EV 120.

Here, NS40 is smallest type container and N200 is largest type container which are manufactured
in this factory. Others necessary containers and smaller than NS40 or larger than N200 containers
are not manufactured in this factory, those are imported from others countries.

Some containers are imported from other countries which are called DIN type containers. They

are:
e DIN 44,
e DIN 88,
e DIN45and
e DIN 46.

5.1.2 Types of Covers

Mainly three types of covers are manufactured in this factory such as coin flash, dome and raised
cover. Coin flash and dome cover are made for coin flash vent plug and raised cover is made for
raised vent plug.

5.1.2.1 Coin Flash Cover
This cover is manufactured to set up the coin flash vent plug and it is used in exportable battery.
Coin flash cover is better than raised cover and it is expensive than raised cover batteries.

5.1.2.2 Dome Cover
Dome cover looks like a coin flash cover but its height is small bit larger than coin flash cover. It
is used in different types of car batteries. Coin flash vent plug is used in dome cover.

5.1.2.3 Raised Cover
This type of cover is manufactured to set up the raised vent plug, so this cover is called raised

cover. This type of cover is used in local battery container like IPS, motorcycle battery etc.
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5.2 Uses of Plastic Crusher and Mixture Machine

Old and unusable plastic covers, containers are broken by the different crusher machines.
Containers are broken in the crusher machine-1 which is shown in Figure 5.2(a) and colorful
covers are broken in the crusher machine-2 which is shown in Figure 5.2(b). White

polypropylene and crushed plastic are mixed in the mixture machine which is shown in Figure

5.2(c). Inthis way unused plastics are reused to prepare new plastic container.

(b) | ©

Figure 5.2: Plastic Crusher & Mixture Machines. (a) Crusher Machine-1. (b) Crusher
Machine -2. (c) Mixture Machine [2].

5.3 Uses of Parts of Plastic Molding Machine
Using different mold inside the plastic molding machine, different plastic parts of battery is

manufactured here.

5.3.1 Vacuum Suckers
Vacuum sucker sucks plastic raw materials and passes them in the hopper part of the plastic
molding machine which is shown in Figure 5.3. One side of this vacuum sucker is connected

with the hopper and another side is kept on the mixture drum.

—_

Figure 5.3: Vacuum Sucker [2].

5.3.2 Hopper
Hopper is a receiver where all types of plastics are stored and melted for making plastic
instrument for the battery. Plastics are sent here by vacuum suckers and auto loader machine.

Sometimes manually plastics are kept here. Plastic are melted here by heat.
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5.3.3 Auto Loader Machine

In plastic molding machine plastic raw materials are sent in the hopper by auto loader machine
which is shown in Figure 5.4. There is a regulator which regulates the amount of raw material
that is needed to fill up the hopper. When the hopper is filled up with the plastic raw material, the
auto loader machine automatically shuts down. When the machine needs more raw materials, the
auto loader machine automatically turns on and fills up the hopper according to the requirement.

Figure 5.4: Auto Loader Machine [2].

5.3.4 Cooler Machine

Cooler machine cools the molds and injection unit of the plastic molding machine and also helps
to cool the container, cover and vent plug in the molding machine. Figure 5.5 shows a cooler
machine which is connected with a water tank. This water tank is located outside the plastic

section.

= e

Figure 5.5: Cooler Machine [2].

5.4 Manufacturing Plastic Container and Cover
Plastic container is prepared by polypropylenes. Only 10% recycled polypropylenes (crushed
plastic) are mixed with imported polypropylenes to prepare the plastic container. The container

manufacturing machine is shown in Figure 5.6.
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Figure 5.6: Plastic Cover Molding Machine. (a) Inside of Machine. (b) Outside of Machine [2].

The mold of plastic cover manufacturing machine is different from the mold of container
manufacturing machine. Polypropylenes are mixed with different amount of colorful pigment to

manufacture different color plastic cover. Table 2 shows the amount of polypropylenes and

pigment which are used to prepare the covers of different colors.

Table 2: Amount of polypropylenes and pigments for different colored covers.

Serial No. |Cover and Pigment Color

Amount of Polypropylenes

Amount of pigments

(kg) (gm)
1 Red 25 600
2 Blue 25 800
3 Green 25 600
4 Yellow 25 400
5 Bottle Green 25 1000
6 Black 25 400

Only 25% recycled polypropylenes are mixed with imported colorful pigments to prepare the
plastic container cover. The container manufacturing machine and the cover manufacturing

machine mold are not same but the production processes are almost same. Figure 5.7 represents

the flow process of manufacturing plastic containers and covers.

Crashing plastic ﬁ

Polypropylene

» Mixer drum

(for cover)

Colorful pigment

Vacuum

sucker

Prepared plastic | _

container or cover

Mold part

Injection unit

Auto loader

_Plastic is melted by heat

Hopper

Figure 5.7: Process of Manufacturing Plastic Container and Cover.
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5.5 Manufacturing Vent Plug and Bush Pin
Vent plugs are manufactured in small production machine. Different types of vent plugs and
inside of vent plugs are shown in Figure 5.8.

Figure 5.8: Different types of Vent Plugs [2].

There are two types of vent plugs. They are:

e Raised vent plug - It is used in local battery and it is easy to use than coin vent plug.

e Coin vent plug - It looks like a coin shape, so it is called coin vent plug. Coin vent plug is

used in exported exclusive batteries. Coin vent plug is better than raise vent plug.

Bush pin is prepared in small part section. 3.2% antimony lead alloy is used to prepare bush pin.
Lead are melted in lead pot and manually poured into the mold part of the terminal bush
machine. Then the terminal bushes are prepared by the terminal bush machine which is shown in
Figure 5.9.

Figure 5.9: Terminal Bush Machine [2].
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5.6 Labeling and Printing

According to the battery type and customer demand, container labeling and printing are also
managed in the plastic section. Normally, the labeling and printing of the container are done
according to the battery type or battery name or company name. But some time customer order
different labeling and printing. This type of order is also managed in this section. Figure 5.10
shows the labeling and printing of the batteries.

Figure 5.10: Labeling and Printing of Container [2].
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Chapter 6 : PLATE PREPARATION SECTION

The plates of cells are prepared and managed in this section. Plate is the most important part of a
battery. The plate preparation processes is most critical and creative process of RBL. This
process needs many times. Plates are prepared in different steps which are briefly described in
this section.

6.1 Grid casting

Different sizes and types of grids are prepared in grid casting machine. Different quantities of
antimony lead are used to prepare the grid. Grid machine has different parts where lead alloy is
melted first then it is poured in the mold part where grids are formed. Then it is sent to the cutter
to cut the scrap part. Then the final grids come out from the machine by conveyer belt. The grid

casting machine is shown in Figure 6.1.

Figure 6.1: Grid Casting Machine [2].

6.1.1 Parts of Grid Casting Machine
There are different parts of grid casting machine. The working process of some parts of the grid

casting machine are explained here.

6.1.1.1 Lead Pot

Lead pot is used to melt the lead where certain temperature is needed to melt the lead. Here, (455-
480)°C temperature is needed which is generated by gas burner or electric heater. A lead pump is
used to transfer the liquid lead to the ladle through feed line and dispense valve.

6.1.1.2 Feed Line
It is a cylindrical shaped supply line which is used to transfer the melted lead to the dispense
valve. Here, 4000 watt, 3000 watt and 1500 watt electrical heaters are used to heat the feed line to

keep the temperature at a desired level and to prevent the liquid lead from turning into solid.
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6.1.1.3 Lead Dispense Valve
It is used to ensure the accurate distribution of melted lead from feed line to ladle.

6.1.1.4 Ladle Part
Ladle pours certain amount of melted lead to the mold. In ladle, there are a gas burner and a
heater to maintain certain temperature which is monitored on a display board.

6.1.1.5 Mold Part

The main function of the mold is to form a solid grid from melted lead. This mold part has two parts,
namely fixed part and movable part. Both parts have individually two heaters to maintain the even
temperature in the mold. The movement of the mold is controlled by the limit switch, solenoid
valve. There are some pins in fixed mold to detach the grid after preparing the grid.

6.1.1.6 Grid Transport

The formed grids are sent to the transfer rulers through transfer belt. Then the grid is transferred
to the cutter to cut the unexpected part or scrap part. Then the scrap part is sent to the lead pot by
conveyer belt and prepared grid is come out by another conveyer belt.

6.2 Lead Oxide Preparation
99.97% pure lead is used to manufacture lead oxide. Following steps are done for lead oxide
preparation.
e Incylinder casting machine melted leads are formed in cylindrical shapes where diameter
of the cylinder is 18 millimeter and length is 18 to 22 millimeter. Cylinder casting

machine is shown in Figure 6.2(a).

(a) (b)
Figure 6.2: Lead Oxide Preparation. (a) Cylinder Casting Machine. (b) Lead Oxide Mill [2].

e Small shape cylinders are stored in the silo through elevator bucket. These cylinders need

16 hours to get cooled. Silo is shown in Figure 6.2(b).
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e Cylinders are formed as lead oxide powder (PbO) in ball mill which is shown in Figure
6.2(b).

e The lead oxide powder is filtered by cyclone filter and the produced powder is stored in
the output bag where a weight sensor is connected which measures the weight of the lead
oxide powder. Weight Sensor is shown in the bottom part of right side in Figure 6.2(b).

e When the bag is filled up with 50 kg PbO then the gear light is automatically turned off.
Then the lead oxide is preserved in the shelf. Its shelf life is one month.

The flow diagram of lead oxide preparation is shown in Figure 6.3.

Pure lead » Lead pot > Pump » Feed pump —» Ladle > Dizsflirése
A
. Conveyer | Elevator | Cylinder
Silo te— bolt < bucket - Cutter -~ casting -~ Plunger
Control the natural air
A and poured water for 5 tached
trolline the t w xygen attache .
Ball mill controfling the temperature | =~ it lead  —»  O¥de | Jyclone filter
. powder
cylinder
Stgre (Shelf Orifice motor Vibrator Blowe'r of Floated filter
time one |« Output Bag |« motor - negative  |l4— ba
month) Weight sensor (50kg) pressure g

Figure 6.3: Block diagram of Lead Oxide Preparation.

6.3 Pasting

Pasting is a most important part of plate preparation. Active material for grid which is mainly
creating reaction in a cell that is prepared in this section. Different types of active materials are
prepared for different types of positive and negative plates. Positive paste is made for positive
plate and negative past is made for negative plate. These active materials are pasting both side of
the grid to prepare pasted plate.

6.3.1 Paste Mixing

Different chemical compounds are mixed together to prepare active materials for the battery cell.
Active materials are different for different plates. Different quantities of compounds are mixed
together to follow the different steps to prepare positive paste and negative paste.

6.3.1.1 Positive Paste
Quantities of chemical compounds of positive paste are as follows.
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e Lead oxide (PbO): 600 kg.

e Sulfuric acid (H2SO,): 45+1 liters (Gravity of acid: 1.400, 30°C).
e De mineralized water (DM water): 78x3 liters.

e Fiber flock: 360 gm.

6.3.1.2 Negative Paste
Quantities of chemical compound for negative paste are as follows.
e Lead oxide (PbO): 600 kg.
Fiber flock: 360gm.
e DM water: 72-75 liters.
e Sulfuric acid (H2SO.): 42+1 liters (Gravity of acid: 1.400, 30°C).
e Indulin C: 1200 gm.
e Carbon black: 1800 gm.

e Barium Sulfate: 2400 gm.

6.3.2 Pasting Process

At first pastes are manually poured in the hopper from mixture dram. On the other side, 50
bunches of grids are put in the belt roller which sends the grids into the cam roller or auto lifter.
When the pasting machine is turned on, then the pastes are pasting on the grid by a roller and the
pasting is finished in the finishing roller which is shown in Figure 6.4.

Figure 6.4: Pasting Machine [2].

Then the pasted plates are passed into the oven by conveyer chain. Then it is sent into the
receiving chain by passing roller and the pasted plates are put in the skid. The skid has five layers
and has a square shape tray in the bottom which is filled up by water. The five layers of skid are
covered by the wet jute bag. These wet jute bags and water filled tray are used to keep the
accurate moisture, otherwise these pasted plates will create reaction with air and will lose the
moisture range. Then the skid is sent to the curing oven. The sequence block diagram of pasting
process is shown in Figure 6.5.
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Figure 6.5: Sequence block diagram of pasting.

6.4 Curing and Conditioning

Grids are being dried with skin drying process to remove the moisture from the plate to keep it
under certain value. At a time maximum 12 skids can stay in a curing chamber which is shown in
Figure 6.6. 12 skids of grids are kept at (30-40)°C for 16-22 hours to minimize the moisture. This
process is called curing. In a curing chamber, first 8 hours are loading period, the following 4
hours are steaming period, then the following 12 hours are curing period and the later 12 hours
are drying period. For a total of 36 hours the skids of grids are kept in the curing chamber. After
curing, grids are kept at ambient temperature for 48 hours where moisture is maximum 1% and
Free Lead Content (FLC) is maximum 5%. This process is called conditioning. The shelf life of
each skid is one month.

(b)
Figure 6.6: Curing Oven. (a) Outside of Curing Oven. (b) Inside of Curing Oven [2].
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6.5 Formation

After curing and conditioning, formation process is done for charging both the positive and negative
plates. Here, plates are dipped into the sulfuric acid mixer and the plates are charged using
rectifier. This process continues up to 18-22 hours. De-Mineralized (DM) water is also managed in

this section.

6.5.1 DM Water Plant

In the time of paste mixing and formation, mineral mixed water is created problem to form
appropriate bond. For this reason, RBL made a DM plant to fulfill its own demand. Natural water
is de-mineralized in DM plant which is shown in Figure 6.7. In this plant, mineral compound as

like calcium, chloride, arsenic, nickel, iron, cyanide, nitride etc. are removed from water.

Figure 6.7: DM Water Plant [2].

6.5.2 Plate Charging
Plates are charged in a vat and all plates are aligned in this vat furnace. Following steps are done
for plate charging.
e Positive plates and negative plates are put together in this circuit furnace which is shown
in Figure 6.8(a).
e Plates are dipped into the sulfuric acid (gravity 1.05 - 1.06) mixed water.
e Plates are charged using rectifier. The lugs of positive plates are put in series connection

with the positive cable of rectifier and the negative plates are put in series connection

with negative cable of this rectifier.

(b)
Figure 6.8: Formation of Pasted Plates. (a) Charging Plates in Vat. (b) Scrubber [2].
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e During the charging time, produced gas fumes are sent to the scrubber tank by through a

blower which shown in Figure 6.8(b).

6.5.3 Washing and Drying

After charging positive plates are washed in a tank which is shown in Figure 6.9 and negative
plates are dipped in to the sulfuric acid (gravity is 1.030) mixed water and washed it randomly.
Then the positive plate sent to the Positive Dry Oven (PDO) and the negative plates are sent to
the Inert Gas Oven (IGO) for drying.

W e - i
Figure 6.9: Washing Tank for Positive Plates [2].

6.5.3.1 Positive Dry Oven (PDO)

When the formation is completed, then positive plates are sent to the washing tanks and water is
flown on the plates in washing tank. The pH of this water should be above 4. Then the plates are
kept in the PDO for eight hours at above 74.8°C in order to reduce moisture which is shown in
Figure 6.10. The moisture has to be maximum 0.3%.

Figure 6.10: Positive Dry Oven (PDO) [2].

6.5.3.2 Inert Gas Oven (IGO)
After formation the negative plates are taken to the washing tanks to make them free from
acid. The tank contains water of pH above 6.5. They are kept in the IGO for 75 minutes at 76°C.

The cycle time of plate varies between 18 minutes to half an hour.
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6.6 Plate Parting

After drying, each charged plate is parted into two parts by plate parting machine. When grids are
pasted and charged, then the grid lug becomes oily and dusty. So, the lugs are also cleaned by

wheel brush in this machine. Figure 6.11 shows the sequence block diagram of plate parting.

PDO, IGO

'

Envelope separator

l

Conveyer chain

A

Adjustable wheel brush

y

Mechanical cutter

y

Delivery chain

y

Stacker or Box

Figure 6.11: Sequence block diagram of plate parting.
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Chapter 7 : ASSEMBLY SECTION

In the assembly section, finally the components of batteries are assembled. Assembly section
uses the pasted plates to assemble the battery. After assembling, we can use the batteries after
filling electrolyte. The raw materials of assembling batteries are plate, separator, cover,

container, small parts and accessories.

7.1 Small Parts of Battery

The small parts are casted in small parts casting section which is controlled by assembly section.
In small parts casting section 3.2% antimony lead is used. There are four types of small parts like
as ring post, main post, inter middle post, inter post, angle post and lead stick. Lead stick is
shown in Figure 7.1(a). Here, the names of different types of posts are given.

7.1.1 Ring Post
Ring post is also called screw post. It is used in large size battery. Figure 7.1(b) shows the mold
of ring post. The names of different types of ring posts are as follows.

e NI100,

e NI120,

e N150and

e N200.

(b)

Figure 7.1: Lead Stick and Ring Post Preparing Mold. (a) Lead Pot with Lead Stick. (b) Ring
Post Mold [2].

7.1.2 Main Post
Main posts are used in terminal bush burning in assembly section. The names of different types
of main posts are:

e N70,
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e N50,

e NSS40,

e NS60,

e N100,

e NI120,

e N200,

e DINS88 and
e DINS5S.

7.1.3 Inter Middle Post
Inter middle posts and inter posts are used in group burning in assembly section. The names of
different types of inter middle posts are:

e N120,
e N150 and
e N200.

7.1.4 Angle Post
Angle posts are also used in group burning. Names of different types of angle posts are:
e NS40 (Left and Right),
e N40 (Left and Right),
e NS60 (Left and Right) and
e N50 (Left and Right).

7.2 Process of Assembly Section
There are thirteen steps of assembling a battery. After completing this process, batteries are

completely assembled. The steps of assembling battery are described here.

7.2.1 Envelope Cutting

There is a P-envelope machine in assembly section where the roll of Polyethylene (PE) separator
is attached which is shown in Figure 7.2 and it cuts the PE separator in envelope size. One side of
PE separator is rib side and another side is plane side. There are two types of separators, one is
HN 1.2 (2 mm) and another is HN 1.2 (4 mm). After cutting, envelopes are sent to the separating

portion.
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Figure 7.2: PE Separator Cutting Machine [2].

7.2.2 Separating
Creating a group with PE separator envelope, positive and negative pasted plate, that process is
called separating which is shown in Figure 7.3. This group is created according to coupling. In

SR, -

Figure 7.3: Positive and Negative Separated Plates [2].

7.2.3 Group Burning

After separating, the flags of positive plates are joined and the negative plates are also joined by
melting lead stick with the help of oxyacetylene gas torch which is shown in Figure 7.4. At the
same time the main posts, inter middle posts and angle posts (left and right) are also joined by the

melted lead. It is called group burning.

Figure 7.4: Group Burning with Lead Stick [2].

7.2.4 Indicating Positive Plate
After group burning only the positive plates are indicated by color. So, everyone can identify the

positive and negative plates. Figure 7.5 represents the indicated positive plates.
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Figure 7.5: Indicated Positive Plates [2].

7.2.5 Cell Insert

After indicating the positive plates, the joints of positive plates and the joints of negative plates
are checked properly. Then the cells are inserted into the plastic container which is shown in
Figure 7.6.

Figure 7.6: Inserted Cell [2].

7.2.6 Short and Polarity Test

In the plastic container, a group of positive plates remain beside a group of negative plates. Here,
the arrangements of cells are checked properly and manually polarity is checked. Then two
probes of short testing machine are used for short testing. One probe is held in positive side and
another probe is held in negative side. If any how the positive and negative plates are shorted
then the alarm will ring otherwise alarm will not ring.

7.2.7 Inter Cell Welding

In inter cell welding, here is done resistance spot welding by inter cell welding machine which is
shown in Figure 7.7. There are hole punches in the partitions of plastic containers. At the time of
inter cell welding two inter posts are set in the two sides of hole. The high current is passed
through the inter cell welding tips. When the electrons flow through the tips, they get air
resistance and then temperature is generated there. The inter cell welding tips hold the inter posts
with pressure, so the lead is melted and an inter post is joined with other. Then after a few time it
will be solid.
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Figure 7.7: Inter Cell Welding Machine [2].

7.2.8 Shear Testing
In shear testing, the joint of inter cell welding are tested. Here, strong force is applied to the joint
of inter cell welding. If the joint is weak, then the joint will be separated.

7.2.9 Automatic Heat Sealing

In the automatic heat sealing machine, the lower part of plastic cover and the upper part of plastic
container are melted to attach with one another. This automatic heat sealing machine takes
around two hours to set. Figure 7.8 shows the automatic heat sealing machine.

Figure 7.8: Automatic Heat Sealing Machine [2].

7.2.10 Pole Burning with Terminal Bush

There are two main posts or poles in the battery. For pole burning, a burning guard is kept on the
ring post and ring post is kept on the terminal bush and then the pole is burnt by melting lead
stick with the help of oxyacetylene gas torch which is shown in Figure 7.9. The positive and

negative electrical connections are connected to these two poles of the battery.
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Figure 7.9: Pole Burning with Terminal Post [2].

7.2.11 Leak Testing Machine

By leak testing machine, a positive air is fitted to the six cells of the battery and then pressure
builds up for five to six seconds. If the pressure leaks or drops more than a certain level in a
certain time, then the alarm will ring. If the battery is leaked, then air tight tested device is used.
This leak testing process is also applied to the two adjacent cells, so that internal leakage of a
battery can also be identified. If the battery has no leakage, then pass sticker is tagged on the
battery container.

7.2.12 Aluminum Foiling and Numbering

For aluminum foiling and numbering on the container, two different machines are used which are
shown in Figure 7.10. At first the aluminum foiling is done on the holes of pass sticker holder
battery. Then a permanent numbering process is done on the cover of battery.

Figure 7.10: Aluminum Foiling and Numbering [2].

7.2.13 Shrink Wrapping and Packing

Shrink wrapping and packing is the last step of assembly section process. In the shrink wrapping
and packing process, the battery is wrapped by a shrink paper and some batteries are kept in
carton with vent plug and necessary accessories. At first battery is wrapped by shrink paper, and
then it is passed through a conveyor belt into a covered high temperature zone. So, the shrink
paper is tightly attached to the body of battery. Here, bar codes of the batteries are also scanned.
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7.3 Per Hour Production Capacity

We have observed the per hour production capacity of NS60L battery excluding the leisure time
of workers and the setup time of the machines. Table 3 represents the capacity of separating,
group burning, inter cell welding, heat sealing, pole burning and packing within per hour, 6.5

hours, 7 hours and 8 hours.

Table 3: Production capacity of NS60L battery.

Section Per Hour 6.5 Hours 7 Hours 8 Hours
Separating 40 260 280 320
Group Burning 40 260 280 320
Inter Cell Welding 160 1040 1120 1280
Heat Sealing 180 1170 1260 1440
Pole Burning 300 1950 2100 2400
Packing 192 1248 1344 1536

7.4 Air Treatment Plant

In Air Treatment Plant (ATP), full of lead dust air and fume are filtered. There are two types of
blower. One is air blower and another is fume blower. There is also a filter bag house to collect
the dust from air. Here, the functions of different parts of ATP are described.

7.4.1 Air Blower
The air blower sucks the lead dust mixed air from group burning section. Then the air passes to
the filter bag house to filter the lead dust. Figure 7.11 shows the air blower, fume blower, filter

bag house and dust filter.

Figure 7.11: Air blower, Fume blower, Filter Bag house and Dust Filter [2].
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7.4.2 Fume Blower
The fume blower sucks the fume of polypropylene which is produced in heat sealing section.
Then the fume blows out to the environment. The fume of propylene is not so harmful for

environment so that there is no filter in fume blower.

7.4.3 Filter Bag House

In filter bag house, there are 144 filter bags which are hanging vertically in filter bag house. The
doors of filter bag house are air tight. After sucking the air by air blower, air passes through the
filter bags. Then the lead dust remains in dust collector of filter bags and lead dust free air passes
to dust filter. For cleaning filter bags, after a certain time air is given to the upper side for 1-1.5

seconds.

7.4.4 Dust Filter
The dust filter also filters the air. Sometimes a few dust remains in that air which comes from
filter bag house. Then dust filter filters that air again.

7.4.5 Air Blower with Chimney

After filtering the air completely, this air blower sucks the lead dust free air and blows out the air
through chimney to the environment. If the lead dust remains in air, then after passing a certain
level the lead dust cannot blow out with air through chimney to the environment. Figure 7.12
shows the chimney of ATP.

Figure 7.12: Chimney [2].
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Chapter 8 : QUALITY ASSURANCE DEPARTMENT

Quality Assurance (QA) department is an independent department of RBL. This department is
not included under supply chain. QA department of RBL reports to the General Manager (GM)
of Research and Development (R and D) department in head office and also to the Chief

Executive Officer (CEQO) about the quality of product.

8.1 Functions of QA Department
The functions of QA department are as follows.
e Checking and controlling quality in every stage as —
0 Incoming material,
o Inprocess and
o0 Finished product.
e Holding the product by raising NCPR, which products are failed to meet the standard,
e Passing the incoming material,
e Collecting the standard sample,
e Conducting different test of material or, product,
e Providing Batch Number of material or, product and

e Accepting and passing daily activity note.

8.2 Testing of Incoming Material and In Process Material

When incoming materials of battery come to the store of RBL after purchasing, then QA
department brings a sample of that material and tests it according to the manual. If the result of
test is perfect, then those materials can come to the production floor. QA department also tests

the in-process materials of all sections with a sample base test.

8.2.1 Smelting Section
QA department tests the melted lead of the smelting section and identifies the quantity of pure
lead and antimony lead. RBL follows OES test process to identify the quantity of lead.

8.2.1.1 OES Test

OES test means Optical Emission Spectrophotometer test. This test is conducted by OES
machine which is controlled by computer. After taking the sample of melted lead, it is serviced
by lead machine. Then after putting the sample into OES machine, a spark is created by electrode
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to send the sample into inside the machine. OES machine identifies the different molecules of
melted lead for their different wavelengths. Then we can see the report in computer. This test is
done by taking two samples.

8.2.2 Plate Preparation Section

QA department tests different materials of plate preparation sections in different process.

8.2.2.1 Grid Test

QA department takes 5 pieces of grids as sample after every four hours (two times per shift) and
tests some properties of grid. This department checks the weight of grid, identifies the crack of
grid, checks the feather and identifies the missing part of grid etc. If the qualities of samples are
good all the grids of these four hours will be passed otherwise, all the grids will be recycled.

8.2.2.2 Lead Oxide Test

QA department takes sample of lead oxide powder after every two hours. Then the apparent
density, mesh size and quantity of Free Lead Content (FLC should be around 28%) are tested
according to the procedure manual. For lead oxide, titration test is used.

8.2.2.3 Pasted Plate Test After Pasting
After every hour, 5 pieces of pasted plates are checked. If the qualities of pastes are good and
pastes are attached properly with the grid, then the pasted plates will pass.

8.2.2.4 Pasted Plate Test After Curing

In curing chamber, the temperature of automotive plate is 60°C and humidity of automotive plate
is 80%. After completing 36 hours curing time, FLC and moisture of pasted plates are tested in a
sample base. FLC can be maximum 3% and moisture should be less than 1%.

8.2.3 Formation Section
In formation section, the voltages of positive plate and negative plate are measured in the vat
under electrolyte by cadmium test.

8.2.3.1 Cadmium Test
Cadmium test is done by a cadmium metal stick. At first the negative probe of voltmeter
connects to the cadmium metal stick, and then the cadmium metal stick is kept in the electrolyte
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of vat. Then when positive probe touches the positive plate, the voltage of positive plate is shown
in voltmeter. Again when the positive probe touches the negative plate, the voltage of negative
plate is shown in voltmeter. The voltage of positive plate should be around 2.4 V, the voltage of
negative plate should be around 0.2 V and the voltage between positive and negative plate should
be around 2 V.

8.2.3.2 Charged Plate Test After Washing and Drying

After washing the positive plate, percentage of lead die oxide in positive plate is tested. The
range of lead die oxide in positive plate is around 87% - 95%. After drying the negative plates in
Inert Gas Oven (IGO), percentage of lead oxide is tested. The range of lead oxide should be
below 3%.

8.2.4 Assembly Section
QA department tests the small parts and also performs different tests in assembly section.

8.2.4.1 Destructive Test
The test of small parts is called destructive test. Here, a small part is kept in a gas burner for a
few minutes and its inside is checked by breaking. If there is no empty space, the small part is

perfect.

8.2.4.2 Short and Polarity test
In assembly section, QA department performs short and polarity test of a battery per hour. The
arrangement of polarities of battery is manually checked and any short connection between

positive and negative plate is also tested here.

8.2.4.3 Shear Test and Leak Test
In assembly section, QA department also performs shear test and leak test of a battery per hour.
The joint of inter cell welding are tested by shear test. The internal leakage of each battery cell

and the leakage of battery container can be identified by doing leak test.

8.3 Finished Battery Testing

QA department also tests finished battery in a sample base. For some faulty results of finished
battery, finished products of this batch will not hold or reject but QA department will inform it to
Engineering and Technical department. Here, different tests of finished battery are described.
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8.3.1 Capacity Test
RBL follows Japanese International Standard (JIS) to manufacture battery. According to JIS, a
battery has to meet up 95% capacity. If a battery supports 20 hours by discharging in 5A current,

then it is called perfect design. This battery has to support minimum 19 hours.

8.3.2 RC Test
RC test means Reserved Capacity test. When the engine of a car is suddenly stopped, then the

light or fan of a car will may be on for 40 minutes or 60 minutes which is identified by RC test.

8.3.3 Life Cycle Test
Life cycle test is done in life cycle machine. A battery is kept in the life cycle machine to identify

its total time of life cycle. According to JIS, the life cycle of a battery is 2 years.

8.3.4 Self Discharge Test
Self discharge test is done to find out the duration of existing time of battery at unused condition.
If a battery is kept in unused condition after filling the electrolyte into battery, then the battery

will start to self discharge. So, the life cycle of battery decreases.

8.4 Non Confirmed Product Report (NCPR) Raising System
NCPR can rise in every stage of production process for incoming material and finished products.

Figure 8.1 shows the processes of raising NCPR.
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Figure 8.1: Non Confirmed Product Report (NCPR) Raising System.
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Chapter 9 : MAINTENANCE SECTION OF RBL

At RBL maintenance section maintains and solves all the problems of machines. Beside this, it
also maintains the generator section and utility section (air distribution and oxygen generation).
This department has six electrical and mechanical engineers and also 33 skilled, semi skilled

technicians or helping hands.

9.1 Categories of Maintenance
The work of maintenance is done in three categories. They are discussed in the following

sections.

9.1.1 Breakdown Maintenance
When a machine breaks down suddenly during the time of running operation, then a team of
maintenance section maintains this type of break down problem, it is called breakdown

maintenance. This type of break down can occur at any time in any machine.

9.1.2 Preventive Maintenance
Preventive maintenance is done to keep the machines in their ideal position. On the basis of the
breakdown history of the last six months, maintenance section creates a check list on some topic
which are also collected from break down history. Then the maintenance section makes a
schedule in the beginning of the month to maintain or calibrate machines and this schedule is also
sent to the planning department and to the user section of machines. This preventive maintenance
is done in following categories.

o Weekly,

e Monthly,

e Quarterly,

e Half yearly and

o Yearly.

9.1.3 Conditional Maintenance

Conditional maintenance is done on the basis of duration which is given by equipment
manufacturer. The time of this maintenance is given in an Enterprise Resource Planning (ERP)
software, which is called System Applications and Products in Data Processing (SAP). But it is

rarely used.

Department of Electrical and Electronic Engineering 58



Undergraduate Internship Report

9.2 Types and Capacity of Generators
The total load of RBL is around 3 MW but the Rural Electrification Board (REB) supplies only
500 KVA or 400 kW. So, RBL needs generators to fill up their load demand. RBL has five

generators of different capacities.

e One diesel generator - 1204 kW,

e One diesel generator - 904 kW,

e One rental diesel generator - 500 kW,
e One gas generator - 1000 kW and

e Another gas generator - 1000 kW.

9.3 Substation of REB

REB supplies only 400 kW power to RBL. It is not sufficient for them. Thus at RBL there is a
small substation of REB. There is some equipment in the substation. The equipment are listed in
the following sections. As they did not discuss about the equipment in details, we are only listing

them along with photographs taken by us.

9.3.1 High tension panel
There is one high tension panel in substation for 11 kV voltages which is shown in Figure 9.1.

Figure 9.1: High Tension Panel [2].

9.3.2 Transformer
Figure 9.2 shows a step down transformer which is connected to high tension panel.
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Figure 9.2: Step down Transformer [2].

9.3.3 Change Over Switch (COS)

There is a Change Over Switch (COS) which is used to manually change the source of power
from REB to generator. Figure 9.3 shows the COS used at RBL.

Figure 9.3: Change Over Switch (COS) [2].

9.3.4 Molded Case Circuit Breaker (MCCB)

MCCB means Molded Case Circuit Breaker which is shown in Figure 9.4. By MCCB, current
can be adjusted 160 A to 400 A. When the current rating is larger than 60 A, then MCCB is used.
In the distribution board of home, we use Miniature Circuit Breaker (MCB).

Figure 9.4: MCCB [2].
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9.3.5 Automatic Transfer Switch (ATS)
ATS is also one kind of Change Over Switch (COS) but ATS operates automatically. When the
load is higher than the supply of REB, ATS changes its source automatically. In REB substation,

ATS has two sources and one output which are shown in Figure 9.5.

TS |

.Fllll semn 'f s

Figure 9.5: ATS [2].

9.3.6 Capacitor bank
Figure 9.6 represents a capacitor bank in the substation of REB which is used to improve the

power factor. Power factor is considered good when it is 0.9 but it can range from 0.75 to 0.9.

Figure 9.6: Capacitor Bank [2].

9.3.7 Low Tension Panel
There are four low tension panels in substation for 400 V voltages which are shown in Figure

9.7.

Figure 9.7: Low Tension Panel [2].
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9.4 Load Distribution of RBL
The power generated in gas power plant is distributed among different units according to their
required load. Table 4 represents the list of loads for different machines and units.

Table 4: Load Distribution.

Serial No. Name of Machine Rated Power
Wirtz 18.5 kW
1 Grid Casting Machine Yuasa 33 kW
Diam 11 kW
2 Oxide Mill 80 kW
3 Paste Mixer 4.15 kW
4 Pasting 13 kW
5 Curing Chamber 4 kW
6 Formation (Per Circuit) 25 kW
7 Positive Dry Oven (PDO) 20.2 kW
8 Inert Gas Oven (IGO) 5.96 kW
9 Plate Parting 23.15 kW
10 Assembly 92.11 kW
11 Plastic Molding 50 kW
12 Maintenance 35.1 kW
13 Utility 31.4 kW
14 Oxygen Generator 30 kw
15 Compressor 49 kW
16 Water Pump 15 kW

9.5 Utility section

Utility section is also a part of maintenance section. In utility section, natural air is absorbed and
also filtered, and then the air is delivered to the desired machine. In this section, oxygen gas is
separated from air and delivered to the desired machine.

9.5.1 Process of Natural air Absorbing and Filtering
Natural air is absorbed and filtered to deliver the air to the desired machine. To absorb and filter

the air, following two equipment are used.
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9.5.1.1 Air Compressor

Air compressor sucks the air from the environment, and then it passes to the air preserver to
reserve the air for certain time. Air compressor sucks 10 bar (1 bar = 14.5 pounds per square
inch) air at a time. Figure 9.8 shows the air compressor.

Figure 9.8: Air Compressor [2].

9.5.1.2 Air Dryer
From air preserver, air comes to the air dryer to filter the air dust and remove the moisture. To

remove the air dust and air moisture, two micron filters are used which are shown in Figure 9.9.

e Air dust filter - Holds the solid dust and passes the air.

e Air moisture dryer - Separates the moisture or water from air.

Figure 9.9: Two Air Dryer Micron Filter [2].
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9.5.2 Oxygen Filtering

In utility section, oxygen is filtered from air. Air dryer passes air to another small air preserver to
filter oxygen. There are two adsorbers to filter oxygen which are shown in Figure 9.10, where
one is pre filter and another is sediment filter. There are some molecular sieves in adsorbers
which pass only oxygen and holds other molecules like as nitrogen, carbon die oxide etc. Then
filtered oxygen is reserved in another preserver and then oxygen is distributed to the desired

section.

Figure 9.10: Pre and Sediment Filter with Oxygen Preserver [2].

9.6 Mold Preparation Section

In maintenance section, there are some mold preparatory machines. They are as follows.
o Battery Cutting Machine - Separates the plastic cover of battery from plastic container.
e Pillar Drill Machine - Drills metals.
e Lathe Machine - Gives cylindrical shape to any shaft.

e Milling Machine - Makes different types of molds of small parts.
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Chapter 10 : SAFETY PRECAUTIONS AND MAINTENANCE OF

BATTERY

At RBL they maintain some safety precautions inside the factory. These safety precautions are

very important for handling battery. There are also some processes to maintain a battery properly

which are supposed to be maintained by battery users.

10.1 Safety Precautions for Handling Battery

For handling or working with a lead acid battery, vehicle and manual of battery owner should be

consulted for instruction and safety precautions. Lead acid battery contains hydrogen, oxygen

gases that can be explosive and sulfuric acid that can cause severe burn injury. So, following

precautions should be followed when handling or working with a lead acid battery.

Safety glasses or goggles, mask and a face shield should be worn.

Proper clothing to protect face, hands and body should be worn.

Work area should be well ventilated.

Never lean on battery while boosting, testing or charging.

Cigarettes, flames or sparks could cause a battery to explode.

Without proper instructions and training, the battery should not be charged.

In the event of accident, the injured part should be flushed with water and a physician

should be called immediately.

10.2 Maintenance of Battery

Regular Maintenance of battery will ensure long life. The battery maintenance instructions can be

followed in this regard. These are simple and easy instructions to follow.

The battery should be tested on a regular basis. Battery should be also tested before
driving for any long trips or before or after car has been serviced.

Regularly the battery container and terminals should be cleaned.

Baking soda is applied to any corrosion and cover is rinsed.

The electrolyte level of battery should be checked before charging. It should always be

within the upper and lower limit mark.
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Chapter 11 : CONCLUSION

We passed fifteen days at RBL during our internship program. We feel lucky to be able to
complete our internship program at RBL which is a reputed battery manufacturing company. In
four years we have gathered theoretical knowledge from our university and visiting RBL has
given us opportunity to apply our those theoretical knowledge in future industry work. The
authorities of RBL were very concerned about all kinds of safety. The friendly environment of
RBL encouraged us to co-operate with industrial environment. We have learnt a lot and obtained
practical knowledge from our internship at RBL.

11.1 Discussion

We can say that the knowledge we gathered practically is very important for us. Before this
internship we had only theoretical knowledge about battery factory and different types of
machines and equipment. We could relate our knowledge with the practical running equipment of
the industry during the period of internship. At RBL we observed the full manufacturing process
of batteries.

At RBL we saw the recycling process of lead and manufacturing process of lead alloy in the
smelting section. Then we have come to know about the charging and discharging process and
reactions of battery from the engineering and technical section. Then we saw the process of
plastic container, cover and its associated plastic parts in the plastic molding section. Then we
saw the different steps for preparing positive and negative plates such as grid casting, cylinder
casting, lead oxide preparing, paste mixing, pasting, curing, charging plates at formation and
plate parting. Then the assembly section uses parted plate to assemble battery. In assembly
section, we saw different steps of assembling a battery such as cutting separator envelope,
separating, group burning, positive plate indicating, cell inserting, polarity and short testing, inter
cell welding, shear testing, automatic heat sealing, pole burning, leak testing, aluminum foiling,
numbering, shrink wrapping and packing. We also saw the workings of quality assurance
department and how it passes a good product. We saw the workings of maintenance department
such as maintain and solving all the machines regularly, process of absorbing and filtering
natural air, oxygen filtering and making different types of molds. RBL has an ATP plant to

extract the harmful lead from air and fume to save the environment.

Internship at RBL gave us a great chance to relate our theoretical knowledge with practical field

and get familiar with industrial environment and real life equipment. It was a great experience to
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visit a battery manufacturing industry like RBL, where we got familiar not only with traditional
equipment but also some advanced equipment. Internship at RBL will help us in our job sector to
co-operate with industrial environment. Every student studying in Electrical and Electronic

Engineering should visit this type of industry to get some practical experiences.

11.2 Problems
During internship program we faced some problems. Those are as follows:
e The time of the internship was too short. Because of this we could not learn all the
sections in details.
e Before the internship we did not have any academic knowledge about the mechanical

section of industry. Because of this we faced some problems in our internship.

11.3 Recommendations
There are some recommendations about internship which are given by us.
e The length of the internship duration should be increased. We think the duration should
be scheduled for at least three months.
e Department authority should offer at least one mechanical related course to understand
the mechanical parts of the industry.
e Everyone should know about the precautions of battery manufacturing industry.

e We need more theoretical knowledge about power equipment.
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i What was the ohjective of the day's actvites? (I apphicable. list multiple ohjectives)

The f-'aj-r&ifdf- -!"e. Auin degwls *e s R () {.."L'L.iécb'

i e 1 = der of
o List the day’s actvities according %o :]u ar
specifications of the equipments used'visited Comament

ohjecuves

eqlindent eartivg prseend & |ood 0rAdl
?.Efﬂ-ﬁﬂ_’i:mxx Co {_,..t*:"-‘-’“

ohjectives lisied 1 1. Mention 1he
pn hew these activities falfill your

’ ; . e TRy
s Troved EafiD Poggn - Guiie o ouglios mant

s (e 7 -

o ;ﬁ:l'..f Pl.-.ilwawlﬂ...-‘- .-ji,ﬂd-hd g T et wad il

t“.]k‘-‘-‘ﬂ’lﬁ ['Fv’h'{:wﬂ frloppry s C ?{,WE{‘L eoalivd

e (0 W £ *.,.M“rllkhj 44497 i 7 'ul"‘:i-:.— Lf_":ut | ;
. et ede - -t
- T’w“mwi-mtiinﬁku—ﬁ I"\I"'Ta‘"‘l Oniale  Witvsl ‘wqtﬁi i‘ﬂr{"‘h&b

Ko el S enmin Mp‘f"f'wu-.'li orELde it -

2 Relate vour pﬁr.ﬁ:al. Rekiv

acaderic couTse.

T4 -

y with the theoretical knowhedge you gained i the respetive

w‘;d.ﬁ_t‘lgn oeh {:EE"’ Eﬂi’l £ LA

! 1
ST -
/ %ﬁi s Koomied, 201
i i 1 h date
Signature of the mentor with date . Signamure of al:ti::: mTP
Name: 4! ﬁJF_‘:.J_}.l’hI HAHAH ST Name: [en b I

Centact Fhone

i Hal Y i'\-\.: Ll'
Desipnatian. ::p;_ E}QEM:\I'L tl_zslmal.ntli. b i
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Undergraduate Internship Report

F
-
v b_ﬁ-‘ :
' 1! ' Department of Electrical and Electronic Engineering
East West Umiversity
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Activity Report should be conapleted by each 1ntarn for every day of wiark and should
be signed by the mentor from the company and the acadercic advisor. Copy of all the reponis sheuld be
attacked to the final internship repodt,

[?{m: of the company: o T p.Fp_cE - BATTE ﬂ_‘LEE LT

Wame of the sradent Fanilac " Ardiea g D
D Yooq-3-Ro—oek

T 29 —\2.— 2 |1
Srart tee/End time % ‘oo M — Wioo £

General] Insteachions:

s Tiis the intem’s duty to make sure that all hisiher daily petivity reporis are apprapriately sgmed

by bath the mentar and the scademic spervisor ;

i i hip period 13 the
b, The daily report should be a briel nammation of the actvities dunng e intemns
eyes of the intern and should be completzd and submitted by every intem imespeclive of the

number of partners s'he might have for the presentation and final report writing purpose

c. The report should notbe a compilatian of bechares notes laken duning the internship, rader :l:_

<hould depict what the inter lias learced on 2 particular day.

4 In case of any ccnfision, mfems ane strongly recommended to consult theit pespective

gendemic SUpErvISoTs.

Department of Electrical and Electronic Engineering

Location: HEQ[{ Pm.a.i-"u‘l.-u Hu%ﬁﬂ@mjﬁb‘“
|1.'.i.:r.mr SATEURDIT™ MmAYAMoDf)

79



Undergraduate Internship Report

- Department of Electrical and Electrome Engineering
East West Umversity

Address the fallowing poiats briefly {Use additonal page if necessary}

I What was the objective of the dy’s activities? (1f applicable. fist mualuple objectives)
The olgye tlt ve ot 4 ulﬂ."-.:? wir Jo et e “F\ﬂ,-’a'f-‘i{.‘*'ﬁ
o wegdive pedll wrdvg poeen b relt
v et g Ve Iiu..,lﬁul-i ‘tj_ff.!u‘wﬂ-*&mx e e

1 List the day's actovities according fo the ander of objectives listed in 1. Menton the
specifications of the equipments used’vizited Coniment on kow these scovities fulfill your

plyjectives

o Popihing oot Ja hinpaned wikl~ €50, 9 B
s

HeSoy o0 01 Spetidl ITU“*."'-L_- sk e et . PL
ponte ol i:ﬂ{_; s F_'-qi;{l.d. FM{.L Anpiu Pentd heiid

y 57 Pﬁikﬂ.m-t farle f-wf-f’"'u'"j wil= Pbe, P walin ) Ha S0 o
ol specthie grvidy , Canbew ik plevetphes B0, foss
Tadslie 8, parktatl | Weng Be soud it bath

l--”” alc v, P e ["":'L'_ e alne ]:s_,x,L Foiid

5 Felace wour practical actoniey ‘MEI‘ the 'I]:|EI:|!|'IE'|.'II'.!BP knoveledge you gained id the Tespechve
academis course

T s onekakes g oWl eHE -0l CowniC

F@w}g’lw' N abiass Koar

I "'\r h.'l_'Ln.J.j
Signatuce of the mentor with date iignam:: nt-:;d:m: ervisor with, date
Mame: SATFUODIN MA HAmADeD ame: | & b 588 ]
Designation: 5@, ELECYTTHE Dresignation 3.;:“.:1- LEHLL e
Cantet Phone &
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Undergraduate Internship Report
F
e

§ ]- iy
IE Department of Electrical and Electronic Engineering
East West University
EEE 499
Industrial Training
Daily Activity Report

Separate Daily Astivity Repon should be completed by each intem for every day of work and should
be signed by the meotor from the company ana the academic adviser, Copy of all the reports should he
attached 1o the final internshap report

Nume of the compnny: | RANT M AF#cc? BATTEEIES LTD -

Mame of the seident: Fm‘-l'y.#‘-.nﬂ O WERETL Fp ok ]
. _Eﬁﬂ'ﬁ:l-'?,. '_E'_'l — E‘-:-;

[ Date: '}"',l;..—-!_j__F_-'E,.pl?_

SunumeErdtime [ Rico AM — Wioo M

Loeatzon: L-ﬁ-:fr{ | e N st BoFor s fhaz ity Dhald
Meaior: SATEUDOL v MARAMESD

Cranaral Instroctions:

s It it the intern's duty to make sure that all kisher daly activity reports ae appropeately signed

by both the prentor and die academic suUpesvisor :

1 { i 1 hip pesiod in the
 The daily report shauld be & brief narration of the activities Sunag the intemship pen
. eyEn -:I Erh¢ !Ju.-.um ad should be completed apd subenitted by every iniem irrespective af the

number of partners /e might bave for the presentation and final repoTi Writing puTpoe.

. The repott should not be a compilation of lactuses notes taken during the intemship, ptlt: L3

should depict what the intern has leamed on a pantzubar diy.

4 In case of amy coofusion, ntéms are stmongly recommended 10 consult ibeir respective

aeademic supervisars,

Department of Electrical and Electronic Engineering
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Undergraduate Internship Report

s
r

Department of Electrical and Electronic Engineering
East West University

Address the fallowing poines briefly (Use additional page if necessary)

| What was the objective of the day's setivities? (If applicable. list multple objectives? )
; : sy
e shyective oh Awn 8oy war Feo ol .,f"mﬁ'_ﬁ P""?h J

’51-11.»--:11:3-in pae serhakd £ wFlaws d.f'qr‘[h«j pire eeyl

i List the day's activities according o the order of objectives lsted in L. Mention the
specifications of the equipments wsedvisited Comment on how ihese activities Delfll wour
abjectives.

LoTw Jhie pelars et i & ‘

o dn N2 ponled 3y fre factivs
- . I‘i{ {.:

"J"'J'IIJ: d“ilﬂhﬂ-'ﬂ-—ﬂ [t :

é.-l"j‘i-'-? BNE 4 &cgrﬁe_wf{ hg

y P ;‘L""_T'Lmnﬁd.qll ke A -"'}k_t;_!

Jew dhe ¥
meehfiiine Pl AR

iLmuutgk the Shkaw o
:r\-\.\.h\_:_h;_*"'.:l o Th N, ﬂ:'r [ B |r_p‘-
%, Posthive & hh-r‘-jn‘l.i-l-:' perliog gk s MMEH'H o
3 Then dhe parfed plades fogoovesged A EETEE
a2 kil ba reb duwis M__“__}"[.,‘,__-L_r i I_.ij:.--‘.l .LL-au'..l. AT W.J.._nu..w 13;-";
3 Relaté your practical activity with the theoretical knpwledgs you gaimed in il Tespective
dcadamic coarse

1 M m‘:Loft&I_{c'; Au. EHE -8l aowiHl

ot
Figong
| ‘__.,JD__M;"'
4 Nabain Kogrtioe
Signature of the mentor with date Signature of 3¢ II:IJGEI.E:W. $at Wi
Name: SALFUROIN MAKAMEOD Nume: “Toahseen BETAE e i
Desigeation: 5, ErEAJITINE Designniion; 52w o1 !
Contast Phone #; :

Department of Electrical and Electronic Engineering
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Undergraduate Internship Report

_..-""'f
g:ﬁ' ¥

I -
!E Department of Electrical and Electronic Enginecring
East West University
EEE 499
Industrial Tramning
Daily Activity Report

Separate Danly Astavity Repart should be completed by each intem for every day of work and should
be signed by the mentor from the company and the academic advigor, Copy of ail the repons should be
attached to the final inbemnship report

[Fame of the comany: | RAvT 4 pgdne 2 RATIERTES LTO.

Hame of the student | Famyh v Al %‘:L_E.:a.h&'{_

E 3 6oe|—5-Fe_on ¥
Diazer =1L = 2ol L

Start tme/End time gioofM - H: 00 MM
Tocation Went Puni pail, ZiganiBadod, (ad gl Tilka
Mentor SATFUDPTIN mp HAMeo ]

r elioas, _ '
Gﬂ:.m[th::ﬁe inbern's duty to make sure that all lis'her daily activity reports are aporopTiaiely s1gmed

by bath the prentor and the acadesmic supervisar _ ; _ : S

b, The daily repost should be a brief narratios of the activities Suneg thi m::r@hlp pent |."E : g
eyes of fhe intery and should be completed and n@nuu:d by svery miem imespective ol te
purnber of parners she might bave for the presentation and final repart WIRME PUIposE g

. The report should not be o compilation of lectuses notes taken during the internship, rather 1
should depics what the intem has leamed an & pariicalar day. -3 .

d Tn case of any confusion, intems ore strongly recommended o consult their respeative
geademis SUpErvISoTs,

Department of Electrical and Electronic Engineering
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Undergraduate Internship Report

"
| T

Department of Electrical and Electronic Engineening
East West University

Address the following points beiefly (Use additional page if necessary]

| What was the abjective of the day's activites? (1 applicable. list multpls chjectives)

T™e phippdine bk Awia day war Fo o el j"‘k*?_lmk,_ o
Eanvalio~ ok Hhe f""'i:‘{'i'L fm oNe u“’qlll'-‘";‘u.jﬂﬁ.-’{i

'I"’r’#-’l-f{-;-nt Tll:"ukf :

z List the dny's activities according to the order of chjectives listed in 1. Mennon the
specifications of the equipmenis ysedivisited Comment an how these schvities fulfill yoar

abjectives

1. Te Eh.g-,h.,,?g ihee pe ‘;.,“i._?'i;NE Ko 1':.':'J-wc r,ﬂo.f_m A Fre

R ol _
z A ] Led |
NAY, Regoy ok 123 I;l':- eeldiie E"DH-LI-J'E: A Jagwl

T o I"‘W-%{"'{:-T piLe Aty Fakis Lo lew™:

T-E

.-N“LH "’*'T-:I"Eu“:-' '{Iu'_' A wertio I""r‘l'.-‘t”*: P """t“ s
weihed W g Aode pond '*‘-Eﬁrﬂ“'“ﬁ'- 'I';"'l“'“"'t“ql--i'-":I
ONE Weepd A poNaT wlen qelp

3 Relaté your practical activity with the theoretical knowledge you gaaned in the Tespective
academic coATie

T o nkekd fo BEE 1T sl

L
izl
Eﬂgﬁ/ Lolvazer Fﬁj{r_-w%j_ S

Signatuse of the mentor with date Signature of acadenic supervisor with cale

Mame: SATFUODT M MA HAMes D Name: .
Designstion: S . ExEeuTE wE Diedigmalzon
Coneaei Phooe #: ;
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
* East West University ™
EEE 499 - : :
Industrial Training
- Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every daﬁ of work and should

be signed by the mentor from the company and the academic advisor. Copy of all the reports should be '

attached to the final internship report.

Namsofhecompany: | RAHIMAFR00Z BATTERTES  LTP.

Name of the smdent: - Fméaha Hossin |

1L , : -Eﬁ'f‘d—:&'-gn‘.‘;-dﬁﬂ-

Date: i . ‘0l Lod - 2elB

“Start time/End time | & o® A M -4 o PM

Location: _ Ut.ﬁ‘; Pdn'l.sé:”: Einuﬁfﬁagan,ﬁﬂs;Pwl?lﬂhﬁhﬂ )
M:sntl::—r:l _ SFIFU[][HN MﬂHH'MbQD .

General Instructions: i s i : : K
“a Itis the intern’s duty to make sure that all his/her daily activity reporis are appropriately signed.
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities dmiﬁg the internship period inthe

eyes of the intern and should be completed and submitted by every intar_nl,jrrespective. of the
number of partners s/he might have for the presentation and final report writing purpose.

¢. The report should not be a compilation of lectures notes taken during the internship, rather it

should depict what the intern has learned on 2 particular day. . _
d. In case of any confusion, interns are strongly recommended to consult their respective
academic SUpervisors. , ;

Department of Electrical and Electronic Engineering
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Undergraduate Internship Report

Deparunent of Electrical and Electronic Engineering
East West University

Address the following points ’hriéﬂy (Use additional page if necessary)

1 What was the -::h]entwa m“ ﬂ:e day's activities? (If applicable. list multiple uhjac.twes}

T moun ﬂbiuhlf’t of Fhi's Q\'ﬂa was to jge Hha

. Wﬂﬂ""”g :14 maa ﬁve F,df’tj; dngma priettss u_|! H‘u_

mgative plates in TGo, Jrrgmé] PRlocess of
poStive plates " F'E‘d and Pﬁﬂhnt; pﬂct‘.ﬁ.‘i,{f’hhs.

it th 3 viti listed in 1. Mention the
2. List the day's activities according to the order of objectives
* gpecifications of the aquipm_.r.nm usedivisited Comment on how these activities ﬁ.liﬁll your

objectives.

,Hu Pn.’hﬁl"e Plllﬂh §. '{'I‘-l‘gi o -

i hhbes ‘mashﬁ
a ovem h: njmalj Fhe fF) plek

.REFI"F I Paj:'HF: Jﬂﬂmﬂj
2. Megﬂhv:- plates am alrjﬁ._
ﬁm‘n Jﬁgumpf- 'rn' Thet} ]fr‘m'.! ave

mgative  plates-
jl- ﬂifn‘l drying ]pfm‘as w'u pasted b{;{ qrﬁn;

?"ﬂfhhe - Every an’s . pﬂqi d nte b o pathi.

3. Relate your pra:tucal activity with the the-uretl:al hmwledgu- you gained id the respective
academic course.

":""T” fu.J in M;,&“hg Tank
fo Jng iy

-’ o cowrse and
T} 14 'mhi‘-‘eu‘r ‘Yo' 0 Wt EEE- 413 . :

FEE -4y  Coltge.

) ' s E Y
B ; / i if academd isor with date
Signature ofthe mentor with date Signatare of dcademic supervisor
" Mame: ~ §ATFUODIN JqAnAMaeD Name:

Designation: SR. EXECUTIVE ~ Designation:
Cantact Phone #:

Department of Electrical and Electronic Engineering



Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University :
- EEE499 -
Industrial Training
- Daily Activity Report-

Separate Daily Activity Report should be completed by each intern for every day of work and donld .

be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. - "

Name of the company: Rﬂl-]I'HﬂJr;Rﬂﬂ 2 RATTERIES LTD

Name of the student: * | Fargama Hossin

D: ) , .Ro8€- 2 -2¢-0 ¢

Date: y "R 2419

StarttimeEndtime | 2160 AM - 4 oo PM

Location: Wes | Pm;;m't , 21Raw RBaBan, Gagipun, Dhuks
Mentor: - SHAH MUNTASIR MAMUN |

General Instructions: . T | ) :
a, It is the intern"s duty to make sure that all his/her daily activity reports are appropriately signed.
by both the mentor and the academic supervisor. .

b. The daily report should be a brief narration of the activities du.rillng the intemship period in the

eyes of the intern and should be completed and submitted by every intern irrespective of the
number of partnets s/he might have for the presentation and final report WIIting purpose.

¢. The report should not be a compilation of lectuses notes taken during the internship, rather it

should depict what the intern has learned on 2 particular day.

d. In case of any confusion, intems are strongly recommended to consult their respective
academic supervisors. f :

Department of Electrical and Electronic Engineering
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Undergraduate Internship Report

- Department of Electrical and Electronic Engineering
East West University '

.
i L
ol '
Ak
2 )
-:-.h

Address the following points briefly (Use additional page if necessary)

| What was the objective uf the day's activities? (If applmabh: list multiple uhjmtwe.sj
Th Pai h angchv: "4‘ ffuj day wes b su ‘Huz mv:mqr}q

E"wunt? ﬂ_{ tma)l pgnh u!rhg Jf xth mofd Preuss

j E'-tﬁ’g am-i mq‘(*hg Hu Seporafn as ah ehvelepe
c4onm .

2. List the day's activities according o du: order of objectives listed in 1. Mention the
" specifications of the equipments used/visited. Comment on how these activities ﬁ:ll'll your
ﬂhjttll’-’ﬁ :

4 leu au Yaruous @Pﬁa({ Sm” PMf*,snm

mnuhfhmJ @' D:Hmﬂ i}(;h::. ﬁ,f P “"’QP"”

® myle post Huoin pest @Infm middle pest
® Intet past . o :

& EMEHP sgge-'-;épm o s méc}e- bg Seperaton |

eutting ﬁarlu"hr-' TW'¢ Seperaton i als Calle]
PE  epenafon . N

3 Relaté your praf:hcal activity with the ﬂwmtml lmuwledae you gained id the respective
mdmm: course,

T basic Eﬂ"-'mph-

b FEEF -304. Qowtse:

- L 40
: Sr.e | 2uly : ' ﬁf’:

Signature of the mentor with date Signature of acadefiic supt:msnr with date
© Name: Shah Mynfadin Mamur Name: .
+Designation: Execyhve . Proguch on - Designation: e

Contact Phone #: 01317119 5 45

Department of Electrical and Electronic Engineering
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Undergraduate Internship Report

Department cf Blectncal and Electronic Engmﬁe:nng
East West University
EEE 499
Industrial Training
- Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should

be signed by the meator from the company and the academic advisor. Copy of all the reports should be :

attached to the final internship report.

Name of the company: R,q;«;:;MHFRME_ BATTERIES LTD
Name of the sudent: * | Fargana ‘Hessin

D _ . |-%002-2-826- 626 -

Date: ' 83~ 0d ¢ 2ol

Start ime/Endtime | 'R tgp AM - 4 go PM

Location: West panisa;l.2irmamni Bagar,agipwt, Dhakal
1 Mlentor: - SHAH MUNTASIA MAMUN

General Instructions:

“a. Itisthe intern’s duty to make sure that all h:sfher daﬂy acuwly reports are appropriately Slsmd-

by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the a-::hm;es dunng the internship period in the

eyes of the intern and should be completed and submitted by every intem imrespective of the
number of partners s/he might !:ave for the presentation and final report writing purpose.

¢ The report should not be a compilation of lectuses notes taken during the mtcmsh:p, rather it

should depict what the intern has leamed on a particular day.
d. In case of any confusion, interns are strongly recommended to consult theu' resp:cuve
academic supemsm‘s i

I

Department of Electrical and Electronic Engineering
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Undergraduate Internship Report

- Department of Electrical and Electronic Engineering
East West University

Address the following points I:rieﬂ}' {Use additional page if necessary)

I What was the nh;e:lwe nfth:day s activities? (I appllub!: list multiple ob;::nv&s)
Tt main gLA':{'fTN : ﬂ',f_ 1‘1“3 Jay :.uﬂj 48 St:l
+Iv|- bf&;hlrlp P”ﬂff” :!4 ﬂslgrﬁgl.-fja“f ji'fh'ﬂ?i*

2. List the day's activities according to the order of objectives listed in 1. Mention the
" specifications of the equipments used/visited Comment on how these activities fulfill your
objectives. . :

i se#maﬁw
v %rnwf" Buthing
3. :Ih'pfi.m'ﬁ'hg pa.h'ﬁfa_ﬂ.’ah,. |

_I.""

fflfiha inSet b .
By Shen t gpaﬂm*ﬂ fes b

£ Tnter cell meIJn§

3, Relaté your pmmcal activity with the theoretical l:unwledge you gained it the respective
aeademic course,

The baut Ee'nuph a,[ ik uses of FIVES {est riquf’d

b EEE-U4? covmse.

Zifs‘n-ﬁ_u : _ H_\ .1“‘5

oF.2| =13 ;

Signature of the menior with date - Signature of stademic supm:sor with date
Name: Shah M unfasim Mamun Name:

Designation. Executive , pm.,fu;ﬁ.ph Designation:
Cantact Phone # g3 119 545 :
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University '
." 'EEB499 '
Industrial Training
- Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every day of work and should
be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. i

Name of the company: | RAHT MAFR062. . BATTEFRIES LTD
Name of the student: * | Forgana Hotsi 1

D: _ Ro0g-Q-8¢—o3¢0

Date: — [ o4 ol 2013 .

Starttime/Endtime | "€ A M - Yoo pm

Location: West panisarl 2irani Bagart 6050 P, Dhaka
Mentor:  SHAH MUNTASIR _MAMUN

General Instructions: . |

a. Itis the intem"s duty to make sure that all his/her daily activity re ports are appropriately signed
by both the mentor and the academic supervisor. S i

b. The daily report should be a brief narration of the activities during the internship period in the
eyes of the intern and should be completed and submitted by every intern _irrespective of the
number of partmers s/he might have for the presentation and final report writing purpose. ]

¢. The report should not be a compilation of lectures notes taken during the interoship, rather it
should depict what the intern has learned on a particular day. 5 *

d. In case of any confusion, intems are strongly recommended to consult their respective
academic supervisors. : | .

Department of Electrical and Electronic Engineering 91



Undergraduate Internship Report

. Department of Electrical and Electronic Engineering
: East West University

Address the following points briefly (Use additional page if necessary)

| | What wasthecbjecive ofthe day's acivities? (I applicable lstmuliple abjctives)
T main objective of Phis day was fo Se the
Tust pot  process of fh assemblYy s:rffan%

| RBL.
|

| ' 2. List the day's activities according to the order of objectives listed m L Mention the

| © specifications of the equipments used/visited. Comment on how these activities fulfill your

BT puify

ohjectives. .
i of assem byl 4 | '.51um : hSHhc’ ;
Sechon. fheu in

ﬂifl!ﬂmimh*ph lll ,ﬁu“-ﬁﬂﬁf . Hfﬂ‘f Sfﬂ”h;

§e machnesal ' . ol '
ATP ag— - |8 . pofe Gwrhi-ng) with formina | bush
4. pin bloter R ' S o} y

9 Fume hlfer- |47 Leak . h.}'Hh; Mmaehine ; _

1 Dust esllechn | B . : 5 Ry bfﬂ;h :
i | e o) o ERERG
5 L€ Rapihy - 3 patking

“ A .n bloten ik
fHhnoug b . e Watgrgess
| 3. Relaté your practical activity with the theoretical knowledge you gained it the respeciive

academic course. . | - .
The basic conapts o fhe uses a4 bu's test fs rlated fo

FEE -4u7. ﬁ"dﬂ:ﬂilﬁ-

o _ - : WV
—-_]3::.-1;'::* 13 ; " 31\5 . '_
Signature of the mentor with date Signamre of acadenue supmlmlmlh date
* Name: Shah Muntasin Mamun Name:
. Designation: Execubive , PRodvedon  Designation.
Contact Phone & 043 J9.9) 2545
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
East West University ;
. EEE499 ° :
Industrial Training
.+ Daily Activity Report:

Separate Daily Activity Report should be completed by each intern for P.\l'-ery da:;r of work and should

be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
' attached to the final internship report. E

Name of the company: | RAHT M.AFRdﬁ.-’_ BATTERIE s LTD

Name of the student: * [ Faggana HoSsin

ﬂ}: . - . 0Bg- 2 ~PC-62

.Date: ' ‘eh ol 7 201%

“Start time/End time "Rlev AM - y'dga PM

Tocation: Wes { Panisail , 2iman;Bagart, hag'pw?, Dhaka
l\fi‘e.nwr: : 8§ M- Shamsu! Farhan

Geperal Instructions:

a. Tt is the intern"s duty to make sure that all hig/her daily activity reports are appropriately signed
by both the mentor and the academic supervisor. '

b. The daily report should be a brief narration of the activities during the internship peﬁad.}p the

eyer of the intern and should be completed and submitted by every intem imrespective of the

number of partners s/he might have for the presentation and final report writing purpose,

¢c. The report should not be a compilatien of lectuzes notes taken during the internship, rather it

should depict what the intern has learned on a particular day. s _
d. In case of any confusion, interns are strongly recommended. to consult their respective
academic supervisors. ' I
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Undergraduate Internship Report

- Department of Electrical and Electronic Engineering
' East West University

Address the following puin;u briefly (Use additional page if necessary)

1 What was the objective nflhv.;. day's activities? (If applicable. list multiple nbjmt'tmj

| T main g bgec fv4 sr4’ ;_Hu'ﬁ n’ng was f [eann)
about 4h Jafﬁwlg Gé @’E‘QH"Z{ Assufane Ifflﬁgh

o -RBL: e 7= 2 SR

2. List the day's activities according to the order of objectives listed in 1. Mention the
specifications of the equipments used/visited. Comment on how these activities fulfill your

#Ejﬁf:s de pa tmen t ass ey The a_..fu.-!hf'g ".1) be lou 'ﬂun;_;_

) Tncming g, Tpreen g Finichd . product
=D5'rn¢i|-iha gechon:s fest 1 oFs hsi
= small pants tesh : Deshuekive test. _
= Didborent fypes of fests have Jdﬁ.f_éﬂﬂ_ these. :
1: comaty fest g Re best 3 life Qele b self dischae
. Retemdjon dest: g :

predu¢i

—. 3. Relueyour prar.iir:al activity with the thmreﬂ'ga! knowledge you gained id the Tespective
. academic course.

T4 1§ mhhlﬂ;. oo oWt FEF- 447 Euuﬁslcw

EEE -Yugs Ccowise.
o

fis

Signature of academic supervisor with date

Sipnature of the mentor with date ;
© Name; $o M- Shamsul Fathan Neme:
. Designation: Managet QA . . Designation:

Contact Phone & o 12130C 4582

Department of Electrical and Electronic Engineering



Undergraduate Internship Report

Department of Electrical and Electronic Engineering
- "~ East West University :
R ; ' . EEE 499
' Industrial Training
- Daily Activity Report.

Sei:carate Daily ﬁctivity Report shoufd be completed by each intern for ev-e:ry da:;r of work and should

be signed by the mentor from the company and the academic advisor. Copy of all the reports should be

attached to the final internship report.

Name of the company: R{-}H;HHFQGHE BATTERIES LTp
Name of the student: * | Fangana,  Hessin

D: 3 . | Qo668 -2-2¢6- 030 -

Date: 3 s B4 gad g -

“Start time/End time P AM -~ 4l go pm

“Location: | . ;,;r” i panisail , 2inani Bagen ,Gigjpur, Phaka |
Mentor: : Golam @uddvs- : -

General Instructions: IR . . _ of
"a Jtis the intern’s duty to make sure that all his/her daily activity reports are appropri ately signed.
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the internship period in the

eyes of the interh and should be completed and submitted by every intern irrespective of the
number of partners s/be might have for the presentation and final report writing purpose.

¢. The report should not be a compilatiqn of lectures notes taken during the internship, rather it.

should depict what the intern has learned on a particular day. . ol _
d. In case ?f any confusion, intems are strongly recommended to consult their respective
academic supervisors. > i :
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Undergraduate Internship Report

Departm&nt of Electrical and Electronic Engineering
East West University

Address the following points briefly (Use additional page if necessary)

| Whatwas the objective of the day’s activities? (If applicable. list muluple objectives)
Th main crbd{tt“'-'t’ f}!_f‘“i Jng ‘waS fo Ser the
9o ha PR 5ecfon pql ihe R@L -

listed in 1, Mention the
2. List the day's activities according o lh# order of objectives
: spmnmwz of tha equipments used/visited Comment on how these activities t'u!ﬁli your

objectives.
=, Twr a hr-“‘-‘ dJalﬂl‘ aEWhIT.:. pj 17 MY and

b
muhital di sel a;whn of 5eF K
small @i ese] gewrafen 5- l|rr.r1-H-J

o, Goy My

=, Twiy aut oNE
7. Tt 15 amethen
9 Peu o het gl genmafons of IMW -

3 T o fwe fypes-ed o eeoling :’rm-r g
i Radaton base z.airhﬂ? devert
; Jlrﬂu';l

X t"'nl'”’;' bwor. B ﬂﬂ;m filhen dohich . JHWJ

o iy ok fm )
T D e : fo assembly and
' : Pei oxyssn fo aisem bl
7. Ain .P“ﬂf :.u“: hoo Wiemed fillr 3 |:m¢H | “&u:th
3 E.slattsy&u:ﬁ ﬁﬂnhmfan’ﬁvﬁ!y with the lhwrcnﬁal kmowledge ].rﬂll galnud i the Tesp
academic course.

Toe -have leann | _

n EEE-geq and EEE—:E;::-H-'MS::I' we leonnt

b aplication of gewmabn iy EEE-44F eobUn

' | A
by flst
Signature of the mentor with date Slgnatm of academic supanrrsm with date

' ' Name:
- Name: GotanSuoDys . |
. Designation: MaN8GEL Mo CE Designation:

Caniact Phone #: 5] 7130 64/ §°5
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Undergraduate Internship Report

Department of Electrical and Electronic Engineering
" East West University .
. EEE499 -
Industnial Training
.+ Daily Activity Report

Separate Daily Activity Report should be completed by each intern for every dn;lr of work and should

be signed by the mentor from the company and the academic advisor. Copy of all the reports should be
attached to the final internship report. - -

Nameo[:hem_mpany: R,qH_TmﬁF‘RodZ . BATTERIFES LTD
Name of the sudent: * | Forgama  Hpgsin

D: _ = . Ropg-2-2£6-6 a-

Date: ' ‘084 013 ,

“Start time/End time Rioo A M - Q' e PM

Location: we St panisad |, g itaniBagan , 7708ipun , Ohalca|
Meator: Golam Guddus. -

General Instructions:

"a. Itis the intern’s duty to make sure that all his/her daily activity reports are’ appropriately signed.
by both the mentor and the academic supervisor.

b. The daily report should be a brief narration of the activities during the intemship period in the

eyes of the intern and should be completed and supmitted by every int:l?l_ irrespective of the
number of partners s/he might have for the presentation and final report writing purpose.

c. The report should not be a compilatiqn of lectures notes taken during the internship, rather it

should depict what the intern has learned on a particular day. . . .
d. In case of any confusion, interns are strongly recommended to consult their respective

academic supervisors. . i
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Undergraduate Internship Report

. Department of Electrical and Electronic Engineering
AT East West University

Address the following points briefly (Use additional page if necessary)

l What was the objective of the dalty's activities? (If applicable. list multiple objectives)

T mieun E.H;”Hw of dha s .Jn{; cin'S B Sex f-.]“
subshtien o0 RES and o Sex . Hhe pfletisl of

Hupina, Fhe fvér:g; maekint T he T‘Jfﬁj F"l"j;ﬁ"ﬁh..

2 List the day's activities according to the order of objectives listed in 1. Mention the
© specifications of the equipments used/visited Comment on how these achvities fulfill your
objectives. ' :

Tn REE 1_5uL;Ju'Hr.'h*rm A _

@ om high Jensien pam! [} I,I:.fa!-.d f y
@ ta paes kin bank @ Tnﬂg_ff‘nnhm @ ehahdt :_w:rr fwitel

@HP{‘ : @ ﬂrd }}1 Jl-glqu ..F-#-'l';”';#]".l _,-EV'H'I;{ ?"tllfl'l-llhll

- p all’ maghahes . s
@'Tb ::'Ekr'J wakly, hnhchJ,th{ ;f.n_nfj oh T .w
[g A e i |

.pﬁ! ma el b fg.pf-
BMaintenaree  hayg 35 3 b
- @.meh#kl 'ha_;n ﬁ"hdhf,.:._ @'EﬂhA;Hﬂ-hg‘l hm‘h}{wh”_

eh sisn Panel

caty 3e0 Y -. @ Bruakdowh marmiehane

3. Relate your pﬁcﬁml activity with the theoretical knowledge you gained in the respective
academic course, i

e have leanni abou b Fhe Thmfu“ Pﬂ-f in

BER - qyp - EEE- B0y and FEE-3oy

] T ® f ; A
@f.m"l:‘:' _ ' ‘ﬂ\g'\

Signature of the mentor with date Signature 5f academic supervisor with date .
© Mame; Gotan Goobus. ) Nanlm‘ . £
Designation; MawagEL, A BRI Designation:

Cantact Phone #: 3773 d{.-‘r‘ g
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