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Abstract - Battery management system (BMS) forms a
crucial system component in various applications like
electric vehicles (EV), hybrid electric vehicles (HEV),
uninterrupted power supplies (UPS), telecommunications
and so on. The accuracy of these systems has always been a
point of discussion as they generally give an error of
maximum 10% considering all the parameters together.
Batteries are the heart of the automation system, and its
applications are more in all the fields, where the electrical
supply requires. The periodical monitoring/observations are
required for battery source to provide continuous power to
the load without any interruption. Our proposed system
monitors and stores parameters that provide an indication
of the lead acid battery’s acid level, state of charge, voltage,
current, and the remaining charge capacity in a real-time
scenario. Wireless local area network is used as the
backbone network. The information collect from all the
associated battery clients in the system is analyzed. The
malfunction of the battery status are continuously
monitored based on sudden charge & discharge voltage of
battery bank and battery conditions are viewed in the cloud
with help of IoT module.
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1. INTRODUCTION

The industrial process expansion has become very complex
in the electronics system. In such developing industrial field
fault detection and fault isolation is very important .This
proposed work reduces the system in identifying the fault in
the UPS. The vulnerable part in the UPS is the battery.
Battery performance is influenced by factors such as depth of
discharge (DoD), temperature and charging time. This paper
attempts to provide the current level and voltage level using
Internet of Things. By depending on the output of the battery
fault can be analyzed. The battery is a device that converts
the chemical energy into electrical energy through
electrochemical reaction .Lead Acid battery is the most
commonly used battery in UPS. To know the present status of
the battery some important parameters are to be measured
in regular interval. The important parameters are terminal
voltage, load current, discharge current, room temperature
of each battery used in the battery. The UPS that are used in
the industries require electric power for smooth operation.
The systems are equipped with lead-acid batteries as an
alternate source of electric power.
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Fig - 1: Block Diagram.

3. BLOCK DIAGRAM DESCRIPTION

The above block diagram is a pictorial representation of our
proposed work. An efficient fault detection system for battery in
UPS using 10T and Arduino /ATMEGA 2560 is developed. This
system uses an ACS712 sensor which is a current sensor to
detect the current in system likewise LM35 Thermistor is used
for the detection of the temperature. LM35 is a temperature
sensor which also gives the voltage which is proportional to the
temperature in centigrade. The current and the voltage sensor
ACS712 is for both AC and DC current sensing in all systems like
commercial, industrial etc,. This device works on the principle of
Hall Effect. The data output from these sensors are stored and
manipulated through Arduino. The State of charge (SoC) in the
battery shows the amount of charge in the battery. The SoC
depends on the various parameters like current, voltage and
temperature.

Current sensor will be used to measure the load current and will
also convert this current value into its proportional voltage
levels control unit is the unit where the reference values and the
present battery values are compared. The compared value is
again fed to the Arduino as its input. Arduino will further
process and operate the tripping coil in circuit breaker if input
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value reaches the setting value.The present values are stored
in the cloud using the Internet of Things.The buzzer is used
to notify the customers.By doing so the life time of the
battery can be extended.

4. CURRENT SENSOR

ACS712 provides economical and precise solutions for AC or
DC current sensing in industrial, commercial, and
communications systems. The device package allows for easy
implementation by the customer. Typical applications
include motor control, load detection and management,
switched-mode power supplies, and overcurrent fault
protection. The device consists of a precise, low-offset, linear
Hall sensor circuit with a copper conduction path located
near the surface of the die. Applied current flowing through
this copper conduction path generates a magnetic field which
is sensed by the integrated Hall IC and converted into a
proportional voltage.

Device accuracy is optimized through the close proximity of
the magnetic signal to the Hall transducer. A precise,
proportional voltage is provided by the low-offset, chopper-
stabilized BiCMOS Hall IC, which is programmed for accuracy
after packaging. The output of the device has a positive slope
(>VIOUT(Q)) when an increasing current flows through the
primary copper conduction path (from pins 1 and 2, to pins 3
and 4), which is the path used for current sensing.

The internal resistance of this conductive path is 1.2 mQ
typical, providing low power loss. The thickness of the
copper conductor allows survival of the device upto 5x
overcurrent conditions. The terminals of the conductive path
are electrically isolated from the sensor leads (pins 5 through
8). This allows the ACS712 current sensor to be used in
applications requiring electrical isolation without the use of
opto-isolators or other costly isolation techniques.
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Fig 4.2 ACS 712 Connection

The ACS712 is provided in a small, surface mount SOIC8
package. The leadframe is plated with 100% matte tin, which is
compatible with standard lead (Pb) free printed circuit board
assembly processes. Internally, the device is Pb-free, except for
flip-chip high-temperature Pb-based solder balls, currently
exempt from RoHS.

P+ (1] [8] vee
P+ (2] (7] viout
P-[3] [8] FILTER

P-[4] [5] 6N
Terminal List Table
Number Name Description
Tand?2 P+ | Terminals for current being sensed; fused intemally
Jand4 P~ | Terminals for current being sensed; fused intemally
§ GND | Signal ground terminal
i FILTER | Terminal for exteral capactor that sets bandwidth
1 VIOUT | Analog output signal
§ VCC | Device power supply ferminal

Fig 4.3Pin Diagram ACS 712

5. CHARGING CHARACTERISTICS OF BATTERY

Charging characteristics shows the time required to charge
battery at specific current. Following table 3 shows these
characteristics.
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5.1 CURRENT SENSOR

The input given to this sensor is 5V. This sensor is
placed in gap made in the Iron Dust core. Current carrying
conductor is passed through the core, sensor shows the
deflection. If the current is in positive direction, o/p vlg varies
in between 2.5 to 5 V. Otherwise, it varies in between 0 to 2.5
V.
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Fig 5.1 Current Sensor

e BATTERY 1 VOLTAGE WITH RESPECT TO TIME

It is the value for the measurement of battery voltage, if battery
charge or discharge it needs to be monitored.

e CURRENT GRAPH

It monitors the ampere of the load. If battery is ON the dc fan
will automatically ON. It will measure how much current is
consumed through the graph.

e TEMPERATURE GRAPH

This graph monitors the temperature of the battery, when the
battery is suddenly charging and discharging the temperature
will be increased in the battery .It will be monitored through the
graph.

e MALFUNCTION

If the battery is not working correctly .It is used to find whether
the battery is normal condition or abnormal condition.
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e TEMPERATURE 2 GRAPH

This graph monitors the temperature of the battery.
e MALFUNCTION

If the battery is not working correctly.
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Fig 5.2.1 Current Sensor
e BATTERY 3 VOLTAGE WITH RESPECT TO TIME

It is the value for the measurement of battery voltage.
e CURRENT GRAPH

It monitors the ampere of the load.
e TEMPERATURE GRAPH

This graph monitors the temperature of the battery
e MALFUNCTION

If the battery is not working correctly

Advantages

e Performance of Battery bank & their utilization can
be assured with Remote monitoring of Single or
Multiple Battery Banks - saves time

e Purchasing of Batteries / Cells through planned
schedules, not emergency replacement

e Smarter battery management system can achieve a
better efficiency and power at the same time

e The proposed system will help us to avoid regular
site visits, prevent battery failure, extend battery life,
reduce maintenance cost and increase safety.

Application

e Automotive industry

e Household application

e Industrial application
6. CONCLUSION

With the increasing awareness of global warming around the
world, the demand for clean fuel/energy is on the rise and as
a result there is a continuous shift towards the electric

vehicles (EVs) and hybrid electric vehicles (HEVs). Battery forms
one of the most critical systems in any electric vehicle. Battery
performance is influenced by factors such as depth of discharge
(DoD), temperature and charging algorithm. EVs and HEVs use
battery management system (BMS) to address the
implementation of monitoring system parameters such as
current, voltage and temperature. This paper attempts to
provide a measurement of electrolyte temperature, electrolyte
level and no of backup hours parameters of lead-acid batteries.

The experimental results for good battery and battery may lead
to fail are shown in figurel. This tells the present status of each
battery and displays the battery parameters. By using these
results the user can know the present condition of battery and if
the battery which may lead to fail tells the user that he/she has
to remove that battery from the bank and replace with good
battery. That removed battery internal resistance has to be
checked manually and by this way he/she can determine the
battery's operating life.
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