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ABSTRACT 
Battery management system which consists of a controller that 

has algorithms to monitor and control several parameters such 

as, Soc, Soh, temperature, voltage and current. Battery 

management system (BMS)   is having software and hardware. 

Software contains algorithms, limits for voltages, currents and 

temperatures and Hardware contains relays, cell balancing and 

signal conditioning circuits. In order to control battery 

performance and safety  it is necessary to understand what need 

to be controlled and  why it needs controlling. 

This user friendly battery system will helps to make charging 

very comfort by some algorithms and  to evolve the 

performance characteristics of various batteries and display the 

voltages, currents, state of charge, state of health through 

various algorithms and display them.  
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1. LITERATURE REVIEW 
BMS(Battery management system) is widely used in present 

technologies in many automotive industries and also in may 

real time applications. Present day modern batteries are using 

due to their characteristics of the high efficient and 

rechargeable properties, this modern battery was first invented 

by an Italian scientist named Alessandro Volta. He worked 

with the Silver-Zinc as anode and cathode and make as first 

modern battery after his invention the electrical potential unit 

was renamed as Volt. 

2. WHAT IS A BATTERY? 
A battery is an electrical storage device. It can be defined in 

electrical terms is an electrochemical device which converts 

chemical energy into electricity through a galvanic cell, it is a 

kind of cell which is made of two electrodes with different 

metals as anode and cathode dipped into an electrolyte solution 

a battery we called form by making these cells in series or in 

parallel configuration dependent on the applicant decision. 

Though we can also see single cell battery called as flash 

battery. As battery is used for storing electricity and they does 

not make it. When they charge and recharge the chemical 

properties in the battery were change. In rechargeable batteries 

this process may take many no of types, these batteries are not 

100% efficient as their energy may lost by heat and changing 

chemical reactions. For example: if we are taking some 

150watts it might take 350 or 500 watts or more to fully 

recharge it. 

3. TYPES OF BATTERIES  
Batteries can be divided as two ways                        

i By application (what they are used for)     

ii Construction (how they are built) the major 

applications are automotive, marine and deep cycle 

and also in battery management system. Major 

construction types we can see are flooded (wet),  

gelled, AGM (Absorbed Glass Mat).                   

Flooded batteries are mainly called as standard with removable 

caps called maintenance free i.e. they die one week after their 

warranty period. All the gelled and AGM type of batteries are 

sealed type and having the value regulated i.e. they can have 

slightly low value to keep positive pressure. 

4. BATTERY VOLTAGES            
Lead-acid batteries have 2.14 volts per cell. when   they fully 

charged they have totally 12.6 to 12.8 volts for a 12 volt 

battery. They ultimately lose all their charge when they are 

stored for longer period. The leakage or self discharge can vary 

with the battery type, age, temperature. At higher temperatures 

the Batteries self-discharge is fast. So Lifespan could seriously 

reduced at higher temperatures. At 77 degree cell temperatures, 

most manufacturers state that there is a 50% loss in life for 

every 15 degrees F. Lifespan is increased at the same rate if 

below 77 degrees, but capacity is reduced. This leads to even 

out in most systems that they spent part of their life at higher 

temperatures, and some part at lower temperatures.  Self 

discharge rates of a flooded type of battery are 5% to 15% per 

month. 

5. STATE OF CHARGE  
State of charge or the depth of discharge (DOD) is intent on by 

measuring the voltages. This would not tell us   how good 

(capacity in AH) the battery condition  is. A sustained load 

test can only do that. A fully charged battery can read voltages 

as 2.12 to 2.15 volts per cell, or 12.7 volts for a 12 volt battery. 

At 50% of their discharge of a battery the readings could be 

2.03 VPC (Volts Per Cell), and at 0% will be 1.75 VPC or less. 

Specific gravity will be about 1.265 for a fully charged cell, 

and 1.13 or less for a totally discharged cell. These readings 

may vary with battery types and by the brands.  When new 

batteries were brought, they should charge them up and let 

them be stable for a sometime, then take a reference 

measurement.  

6. AMP –HOURS 
Amp-hours is the unit which is rated on All deep cycle 

batteries   are rated. An amp-hour is one amp for one hour, (or) 

10 amps for 1/10 of an hour. It is denoted as amps x hours. If 

you have something that pulls 50 amps, and you use it for 60 

minutes, then the amp-hours used would be 50 (amps) x 1 

(hours), or 50 AH. The generally accepted AH rating time 

period for batteries was  used in solar electric and backup 

power systems (and for nearly all deep cycle batteries) is the 
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"20 hour rate". (Some, such as the Concorde AGM, use the 24 

hour rate, which is probably a better real-world rating).  This 

means that it is discharged down to 10.5 volts over a 20 hour 

period while the total actual amp-hours it supplies is measured. 

For comparison we can also take Sometimes ratings at the 6 

hour rate and 100 hour rate  and for different applications. The 

6-hour rate is used for industrial batteries, as that is a often 

daily duty cycle. Sometimes the 100 hour rate is given just to 

make the battery look better than the reality and also useful for 

reckoning battery capacity for long-term backup amp-hour 

requirements. 

7. CYCLE VS. LIFESPAN 
A "cycle" of any battery is one complete discharge and charge. 

It is generally considered to be discharging from 100% to 20%, 

and then back to 100%. However, there are typical ratings for 

other depth of discharge cycles, the most commonly used   are 

10%, 20%, and 50%. One has to be careful when glance at 

ratings that gives how many cycles a battery is rated for unless 

it  states how infinite it is being discharged. For example, one 

of the extensively advertised telephone type (float service) 

batteries have been posted as having a 20-year life. If  we look 

at the fine print, it has rating only at 5% DOD  it is lesser when 

used in an application where they are cycled deeper on a 

regular basis. There are  same batteries  rated at less than 5 

years if cycled to 50%. For example, most golf cart batteries 

are rated for about 550 cycles to 50% discharge - which 

equates to about 2 years. 

8. STATE OF HEALTH 
Usually describes the health of a battery,Which reflects the 

general conditions and their abilities to perform during the 

charge and discharge cycles of a battery. During the life time of 

a battery, the health is the basic Performance of a battery which 

we can majorly consider. The performance is gradually 

degrading due to irreversible chemical reactions which can 

takes part with aging until the battery was eventually no longer 

be useful or dead. It is the indication of point in the  battery 

which we had been reached in the life cycle with the reference 

point when the battery fully charged. 

9. BATTERY TEMPERATURES 
Batteries functions best only at room temperatures, like 

humans survive. If any deviation occurs towards hot and cold 

there by changes in performance and longevity of a battery 

Operating a battery at exhilarated temperatures briefly 

improves the    performance of a battery by keep lowering the 

internal resistance speeding up the chemical metabolism. Low 

temperatures increase the internal resistance and decline the 

capacity. 

10. DETAILED PROBLEM DEFINITION 
Since, we have been using a battery management system in 

automotive vehicles which gives only for any of single 

application as if customer chosen, if more than one application 

would be needed by the customer it might be difficult to get , 

so  to overcome this situation we have proposed a 

methodology. 

11. SOLUTION OF METHODOLOGY 

11.1 Role of BMS 
i Protect the cells or the battery from damage 

ii Prolong the life of the battery 

iii Maintain the battery in a state in which it can fulfill 

the functional requirements of the application. Our 

idea is to evolve the performance characteristics of 

various batteries and display the voltages, currents, 

state of charge, state of health through various 

algorithms and display them.     

Fig(a): block diagram of BMS 

11.2 Details of experiment   
In the block diagram we have two parts to examine. Here, this 

paper we concentrate mainly only on the software part. This 

software should design such that we must overcome the 

problem discussed above, so we have to make sure of the  

measuring the voltages and currents by using the voltage 

divider method and differential amplifier to measure the 

voltages and currents respectively. 

 

  Fig(b): flow diagram which is used to display battery 

parameters.   

11.3 Calculation of Voltage and Currents 

Steps followed 
Taken a lead-acid battery of 12v with 15Ah rating 
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 Taken a low shunt resistance across battery to 

measure current using low shunt method. 

 A 2Ω resistor and low resistive shunt across battery. 

 Boosted the voltage across shunt using differential 

amplifier(for accurate display). 

 Boosted with a gain of 20. 

 

Fig (c): driver circuitry for displaying current and voltages 

Displaying voltages and currents: 

 

11.4 Calculation of temperatures 
Battery temperatures had calculated by using a LM35 

temperature sensor and using a relay circuit for protection of a 

battery. 

11.5 Circuit for calculation of 

temperature 

 

Fig(d) : temperature calculation 

11.6  Calculation of SOC 
11.6.1 Testing state of charge (SOC)  

 The SOC of your battery can be determined by the 

following: At the single cell level (2.0 volts 

nominal), 

 you can take the  open circuit voltage and subtract 

0.84 from it  resulting density, or Specific Gravity 

(SP. GR.) of the electrolyte.  

 If the SP. GR. at full charge is known, (when the 

battery is new and fully charged) you can determine 

the actual state of charge from your voltage 

measurement.  

 Typically, lead acid batteries of operation have a full 

charge SP. GR. of 1.280 to 1.300 and an “out of gas” 

SP. GR. of about 1.100.  

 

11.6.2 Inference of SOC by Measured Voltage 
 Measured voltage is 2.11 volts Subtract .84 Specific 

Gravity = 1.270 (nearly fully charge)   A typical 

automotive battery has a full SP. GR of 1.290. 

 Measured voltage is 11.70 volts (automotive six-cell 

battery). 

 Each cell should then be 1.95 volts Subtract .84 

Specific Gravity, 1.110  (nearly “out of gas”).  

 

Fig (e): displaying temperature and SOC 

11.7 Display different Battery 

Specification in Micro Controller 
 Used an 8 bit ADC in 8051 microcontroller. We also 

worked in other controllers to display, its depends on 

the manufacturer. 

 Used I2C protocol for ensured reading of data 

through ADC. 

 Current displayed by voltage across low shunt 

divided by shunt resistance through differential 

amplifier circuitry. 

 Voltage divider circuit concept used to display 

voltage. 

 By using LM35 temperature sensor we can display. 

 We can also find SOH of the battery. 

11.7.1 Li-ion battery specification display panel 
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11.7.2 Lead acid battery specification display 

panel 
   

 

11.7.3 Ni –cd battery specification display panel 
 

 
 

12. PROBLEMS FACED 
 Selecting low resistance value with shunt value in 

voltage divider circuit. 

 Environmental disturbances at very low voltages at 

low shunt resistance. 

 Reading of low voltage weights at ADC (possible 

errors).  

12.1 Testing Voltage 
i Most voltmeters today are digital and will resolve to 

at least one-hundredth (0.01) of a volt, DC.  

ii To get a meaningful interpretation of your battery 

voltage reading is made.   

iii The test leads need to be well insulated without 

frayed ends.  

iv  The test probes should be of heavy gauge metal and 

strong   design because the lead of a lead acid battery 

post is porous and  

v Grabs the oxygen in the  air (oxidized lead) to make a 

hard (usually black) coating that can, if not scraped 

through, result in incorrect voltmeter readings.  

vi Always make sure that you are testing the battery 

through “good lead”.  

13. CONCLUSION 
In this paper we have approached some various methods for 

about battery management system which consists of a 

controller that has algorithms to monitor and control several 

parameters such as, Soc, Soh, temperature, voltage and current. 

By using a new modeled Battery management system (BMS) 

having software and hardware. In order to control battery 

performance and safety it is necessary to understand what need 

to be controlled and why it needs controlling calculating 

various parameters of the battery known as battery 

specifications. So any one can use of this BMS to charge 

different types of chargers at a time. The advantage by using 

this system is no need to go for other charging systems when 

customer is interested to charge various kinds of batteries at a 

time. 
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