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Abstract—  Uninterruptible Power Supply (UPS) systems play a vital role in the present scenario. UPS are equipped with sensors 

mainly to protect rectifier and inverter circuit without considering enough sensor to the battery circuit. In this project, we present 

the design of an battery monitoring and maintenance system using arduino. It has a voltage, current and temperature sensor 

designed for measuring the battery voltage, current and temperature respectively using an arduino UNO R3 Computing Board. 

These sensors make the system reliable, stable as well as to alert the personnel for any abnormality of battery. The performance 

evaluation was achieved with the battery implemented by an arduino board technology. From the experimental results, the state of 

the battery charge is monitored to compute the state of the health.  
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I. INTRODUCTION 

        Backup Power System is Very Essential and has been widely used over the last few years in the 

whole universe in order to make sure that the operation of the machines or/and equipment is running 

smooth with no power distruption effects. Electrical Power disturbances can affects critical loads 

operations. Supply of Critical loads must always be effective, especially when the load is in use. UPS 

are described as the Backup power supply system that can be connected between the incoming mains 

supply and the critical load, in order to ensure the protection against supply abnormalities. UPSs are 

device that provide a continuous electric power supply mains, by providing a backup energy stroed in 

the battery. However, UPS batteries have fundamental challenges such as charging, recharging and UPS 

battery advance user notification. The overcharging and over discharging of the battery shortens the 

battery life.Therefore, continuously monitoring and managing of the UPS batteries is very essential in 

order to avoid unwanted damage and increase the lifetime of batteries. Their developed monitoring helps 

in preventing the battery damage that can be caused by the overusing of the batteries without low battery 

capacity notice and indicate the low acid level. Battery monitoring system for battery parameter 

measurements using Sensors. Based on their results, it is Possible to judge the battery status. 

 

II. OBJECTIVE 

 The major goal of battery monitoring system is:Informing users about the present condition of the 

battery bank.Inspecting the health of each individual battery Checking failure states of batteries and 

notifying the users Updating the net charge existing in battery bank and backup time. 
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III. LITERATURE REVIEW 

Many Researches has been done on Battery Management System(BMS) and Battery Monitoring 

System.Over cycling by going through too many charge and discharge cycles.It may affect the lifetime 

of battery when we use the wrong float voltage. So need replacement in short time.High temperature 

losses of battery life. (Life is cut in half if operated at greater than 92°F.) High temperature also 

increases float current, which results in loss of water in flooded cells.These problems lead to increase in 

cell resistance. Discharge without recharge. A fully discharged or nearly fully discharged cell will be 

damaged and possibly ruined if not recharged within 24 to 48 hours.In their paper gave a brief 

introduction to the composition of the Battery Monitoring and Maintenance System (BMMS).They says 

BMMS  is comprised of kinds of sensors, level switch which have various algorithms and signal wires. 

Their main task is to protect the cells and battery packs from being damaged and to make the batteries 

operate within the proper voltage and temperature.Small drop in each cell voltage gives larger voltage 

drop in the entire battery pack, so accurate values of battery parameters cannot be obtained by this 

method hence this method is not appropriate one.In this proposed battery monitoring system which is 

capable of sensing and monitoring capability of battery. The main aim behind the work is indication the 

low acid level and also indicate high temperature.it gives the list of all the applications in the device 

with percentage battery usage. Current value is used for calculation of battery backup time. Sensors are 

used  to measure the voltage, current and temperature. this paper proposed a real-time monitoring 

system for the Lead acid battery used in UPS based on Arduino UNO technology. 
 
 

IV. PROPOSED SYSTEM 

 

     Now a days batteries are widely used for backup energy. But no one keep proper battery 

maintenance. It reduced the life of battery and also damage the battery cells. The aim of our project is 

protect the battery cells from damage and increase the lifespan of battery. Our proposed system battery’s 

electrical parameter are measured at the same time it can be displayed in LCD screen. Any abnormality 

of battery status. It means, parameter values are differ from the normal value sound notification should 

be ON condition, for alerts the personnel. 
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Block diagram 

 

            

 

 

 

 

 

 

 

 

 

 

Fig.1 Block diagram of proposed system 

 

  Block diagram briefly explain the operation of battery monitoring and notification system. Monitoring 

means, sensors are used to sense the values and in this values are displayed. Current ,Voltage, 

Temperature sensors are used to measure current, voltage, temperature values respectively. Addition 

function of lead acid battery is notify the acid level by using of float sensor. Battery input are connects 

to all sensors and sense the values. In this values send to arduino board. Arduino outputs are displayed 

one side as well as alarm notification for low acid level and high temperature of battery. 

 

V. METHODOLOGY  

 

A. ARDUINO 

 

Arduino is a software and hardware computing open source programming and construction platform 

used for electronic devices that can be programmed and erased at any time. The Arduino platform was 

basically designed to produce devices that can engage with students and professionals environment by 

means of sensors and actuatorsata low cost[9]. It is capable of reading information from control devices, 

sensors, storing and displaying of information. The input analogue of the Arduino can only be used to 

measured c voltages between 0-5volts. 
For the Arduino Uno to be able to sense voltages greater than 5 volts, voltage divider can be used to 

increase this range. This is done by decreasing the measured voltage to within the range of the Arduino 

analogue input so that the voltages greater than five volts can be measured. This allows a virtuous 

operation of an Arduino an dpreventsit from being damaged 
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B. Arduino Control Board  

 

      The Arduino is used as a control board to provide an alarm when the Acid level low and Electricla 

parameter during exigecies in battery. 

The function of the sensors is to sense the electrical 

parameters.If these values increase normal values an alarm (audible and visual) is activated to notify the 

technician or the personnel so that they may attend and fix the problem.  

 

State of  Charge (SOC) 

 Essentially, battery state-of-charge (SOC) can be easily measured using an amp-hour meter, by voltage, 

or by specific gravity. SOC calculate using voltage values. So a 12volt battery will measure at about 12.9 

volts when it's fully charged and about 11.4 volts when it is fully discharged. 

 

 

Backup time of battery 

The backup time of the battery varies from battery to battery and how much load it would be carrying. 

Usually, you can expect your inverter battery to last anywhere from 5 to 10 hours when it is fully charged. 

Formula 

         Back up Time of Inverter Battery = Battery Volt x Battery AH rating / Total watts on Load. 

 

Voltage Sensor 

 

A voltage sensor is a sensor used to calculate and monitor the amount of voltage in an object. Voltage 

sensors can determine the AC voltage or DC voltage level. 

        Input and output voltage can be calculated using: Vin = Vout * (R2/(R1+R2)) Here R1 = 30K ohm 

and R2 = 7.5K ohm Vout = (analogvalue * 5 / 1024). 

 

 

 

Current Sensor INA219 

The INA219 based Current sensor module CJMCU-219 is an I2C interface based zero drift and bi-

directional current/power monitoring module. It can sense shunt voltage, current, and power at the same 

time and submit the data via I2C protocol.  
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Temperature Sensor LM 35 

  LM35 is a temperature sensor that outputs an analog signal which is proportional to the instantaneous 

temperature. The output voltage can easily be interpreted to obtain a temperature reading in Celsius. 

 

Processing unit of Arduino 

The processing unit of the battery monitoring system is the Arduino Uno R3 programming 

board.The Arduino board was programmed using Arduino programming language which is a combination 

of C and C++ programming languages. 

 

    

 

 

 

 

 

 

 

 

 

Fig.2  Arduino uno 

 

CIRCUIT DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                   

Fig 3: Circuit Diagram of proposed system 
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In this Fig.3 explain the operation of monitoring the parameters of voltage, current,temperature using 

related sensors. In this operation act as the arduino board technology.It means all the sensors output are 

send to arduino. Then arduino works two major functions, One is monitoring the battery parameters. 

Another one is alert the personnel when the acid level low and battery parameter during exigencies. Also 

backup time of battery is calculated. 

 

 Backup time = Battery volt * Battery AH /Total watts on load. 

 

Result and Discussion 

Display format of the results on the LCD Screen of the Battery Monitoring System Appeared as shown. 

                 V = 12V 

                  I = 1.3 A 

 SOC = 100% 

                  T   =  85 degree C 

 Backup time = 2 hours 

 

VI. CONCLUSION 

 Battery power is used all over the world, every day. If our batteries are not  working properly then 

neither is our equipment proper maintenance of our  batteries is an importantpart of keeping our operation 

running smoothly. With a  little planning and preparation, you can increase the lifespan and effectiveness  

of our batteries. The aim of this project was to Monitoring and Maintenance the  battery with using 

sensors.  The battery’s temperature, voltage, current, and  state of charge (SOC) are the most common 

parameters that are monitoring.  Display of battery status and fault alarm on the LCD. Battery can 

discharge  safely by measuring, calculating and predicting battery parameters. Sends alerts  of Alarm 

status, battery parameters during exigencies. 
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