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Abstract: The electrical power systems are highly non-linear, extremely huge and complex networks. On the other hand, all 

the developed and countries have not sufficient supply of power. My Project focuses the detection of power failure and takes 

reflex action to solve the problem with help of GSM communication. The power failure will be detect by relay, and it 

communicates to Microcontroller to alerts the authorized person. In addition to that, parameters of Generator like Fuel level, 

Oil level, Temperature, battery status, etc., are monitored and communicated to authorized person. The acquired parameters are 

processed and recorded in the system memory. If there is any abnormality in their process, according to some predefined 

instruction and policies that are stored on the embedded system EEPROM then GSM alerts to concerned person immediately. 

Keywords: Microcontroller, GSM Modem (SIM 300), Fuel Level (PH606), Oil Level (R Series),  

Temperature Sensors (LM35) 

 

1. Introduction 

The use of Generators has become a very common in 

almost every passive infrastructure companies, Industries, 

hospitals, Townships etc. while using these Generators a 

number of challenges are faced by the user such as 

maintaining the Quality of grid power, asset protections, 

generator maintenance, capturing real time data, Remotely 

monitoring of the generator, fuel theft monitoring, Data 

collection Analysis issues, Human dependency etc.  

The Generator Monitoring System (GMS) is designed 

specifically for emergency power generators to monitor 

engine operations and detect pre-alarms or failures. This 

insures you of increased generator availability and a rapid 

response to service problems. The GMS monitors the power 

generators placed at the remote areas and increases its 

Efficiency by monitoring the various parameters of generator, 

Reporting critical Problems minimizes downtime and 

maximizes availability by sending generator failure messages 

instantly to you for diagnosis and emergency service dispatch 

if required.  

It works on GSM technology, GMS can monitor various 

parameters such as external power supply, the battery voltage, 

fuel level, etc.  

This system provides ideal solution to the problems caused 

in situations when a wired connection between a remote 

appliance/device and the control unit might not be feasible. 

The project is aimed to analyzing and testing the use of 

mobile phones to remotely monitor an appliance control 

system through GSM based wireless communication.  

2. Literature Survey 

Amit sachen et al have discussed the user can send 

commands in the form of SMS messages to read the remote 

electrical parameters. This system also can automatically 

send the real time electrical parameters periodically (based 

on time settings) in the form of SMS. This system can be 

designed to send SMS alerts whenever the Circuit Breaker 

trips or whenever the Voltage or Current exceeds the 

predefined limits. This project makes use of an onboard 

computer which is commonly termed as microcontroller [1]. 

Mallikarjun et al proposed this system is a specially 

designed computer system that is completely encapsulated by 

the device it controls. The embedded system has specific 

requirements and performs pre-defined tasks. The diesel 

generator is used when electricity is not readily available, or 
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when power failures occur due to natural disasters such as 

typhoons or floods, or during other unexpected crises. 

Generally, the diesel generator operates in analog. The analog 

type controller cannot be processed precisely due to the 

distortions and noises coming from the data. In order to 

increase data accuracy, the controller needs to be digitalized 

[2] 

Vimalraj et al have described a distribution transformers 

have a long service life if they are operated under good and 

rated conditions. However, their life is significantly reduced 

if they are overloaded, resulting in unexpected failures and 

loss of supply to a large number of customers thus effecting 

system reliability. This system provides flexible control of 

load parameters accurately and also provides effective means 

for rectification of faults if any abnormality occurs in power 

lines using SMS through GSM network [3]. 

Andriy Palamar et al proposed the system the Cellular 

phone containing SIM (Subscriber’s Identifying Module) 

card has a specific number through which communication 

takes place. The mode of communication is wireless and 

mechanism works on the GSM (Global System for Mobile 

communication) technology. Here, the communication is 

made bi- directional where the user transmits and also 

receives instructions to and from the system in the form of 

SMS [4]. 

Kwang Seon Ahn et al have discussed the Using remote 

management; you can check operating hours, oil pressure, 

battery status, coolant temperatures, generated power output, 

fuel level, GPS position and more. A notification also could 

be generated whenever a critical level has been reached, such 

as when a generator has been running more than expected, or 

when the running hours exceed the service interval [5]. 

Henrik Arleving proposed system by using a cloud-based 

remote management solution with a communication gateway 

can help reduce costs, avoid fuel theft and improve power 

generator control. It can be difficult to focus on the right 

actions, simply because there isn’t enough information on 

fuel levels, oil pressure or battery status for each generator. 

With a cloud-based remote management solution, we can 

have immediate access to generator parameters via a regular 

web browser being able to analyse each generator remotely 

enables you to better understand their health and more 

efficiently schedule field service visits and Fuel theft can be a 

significant problem[6]. 

Chetan Patil et al have discussed the design of BTS safety 

and fault management system the measures are taken to 

rectify these problems. The method makes use of GSM 

modem which gives the instant message about the each 

activity happening in the site. The temperature sensors will 

sense the temperature of the room and if it rises above the 

threshold value the GSM module will send the message to 

the master mobile which is already set in the system [7]. 

Y Jaganmohan Reddy et al is discussed the model of 

combination of Photo Voltaic (PV) cell System, Wind turbine 

system, Fuel cell (FC), and Battery systems for power 

generation, and to improve power quality they  proposing 

Motor-Generator model instead of using static converters, 

and an energy management and control unit using 

Programmable Logic Controller (PLC). The power 

transformer is regarded as the heart of any electrical 

transmission and distribution system [8]. 

A.P.Agalgaonkar et al have discussed the measurement 

and control of temperature, humidity and the other 

parameters at different places. The Data Acquisition  is 

defined as the process of taking a real-world signal as input, 

such as a voltage or current any electrical input, into the 

computer, for processing, analysis, storage or other data 

manipulation or conditioning[9]. 

3. Block Diagram 

 

Fig. 1. Block Diagram of Proposed System. 

4. Description of Proposed Method 

The system has two parts, namely; hardware and software. 

The hardware architecture consists of a stand-alone 

embedded system that is based on Microcontroller a GSM 

handset with GSM Modem and a driver circuit. The GSM 

modem provides the communication by means of SMS 

messages. The SMS message consists of commands to be 

executed. The SMS message is sent to the GSM modem via 

the GSM public networks as a text message with a definite 

predefined format. Once the GSM modem receives negative 

signal from the EB supply, it sends the SMS to the user 

consisting of non-availability of power supply, fuel level, 

temperature of the coolant, etc. 
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The user can decide whether to switch the generator on/off 

and issue the command. Based on the message, the 

commands sent will be extracted and executed by the 

Microcontroller. In this case, if the EB power supply resumes, 

again the user is made to know the status of on-site..  

4.1. Microcontroller 

The AT89S51 is a low-power, high-performance CMOS 8-

bit microcontroller with 8K bytes of in-system programmable 

Flash memory. The device is manufactured using Atmel’s 

high-density nonvolatile memory technology and is 

compatible with the industry standard 80C51 instruction set 

and pin out. The on-chip Flash allows the program memory 

to be reprogrammed in-system or by a conventional 

nonvolatile memory programmer.  

4.2. Sensor Used 

Tab 1. Description of Sensor types 

Sensor Types Range Description 

1.Oil Level(R SERIES) Detecting Range:10-2000mm 

 

The oil mainly used in generator for purpose of using cooling of generator. When 

temperature of generator goes high, oil level in generator tank decreases due to 

heating effect. 

2.Temperature(LM35D) Detecting Range: -55° to +150°C 

 

The temperature sensor which is used to monitoring the generator temperature and 

when the generator temperature exceeds predefined limits it is known through 

temperature sensor. 

3 .Fuel level(PH606) Detecting Range : 10 -2000mm 

 

The fuel level sensor using to monitoring the fuel level of generator. The generator 

to maintain the level of fuel and an abnormal decrease in content could indicate fuel 

is being stolen. 

 

4.3. Relay 

Relay is an electrically operated switch. Many relays use 

an electromagnet to mechanically operate a switch, but other 

operating principles are also used, such as solid-state relays. 

Relays are used where it is necessary to control a circuit by a 

low-power signal (with complete electrical isolation between 

control and controlled circuits), or where several circuits 

must be controlled by one signal. The first relays were used 

in long distance telegraph circuits as amplifiers; they 

repeated the signal coming in from one circuit. 

4.4. GSM Modem (SIM 300) 

 

Fig 2. Connect MCU&MAX232 communicate with GSM Modem. 
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This GSM Modem can accept any GSM network operator 

SIM card and act just like a mobile phone with its own 

unique phone number. Advantage of using this modem will 

be that you can use its RS232 port to communicate and 

develop embedded applications. Applications like SMS 

Control, data transfer, remote control and logging can be 

developed easily. The modem can either be connected to PC 

serial port directly or to any microcontroller. It can be used to 

send and receive SMS or make/receive voice calls.  

It can also be used in GPRS mode to connect to internet 

and do many applications for data logging and control. 

The SIM300 is a complete Tri-band GSM solution in a 

compact plug-in module. Featuring an industry-standard 

interface, the SIM300 delivers GSM/GPR 

S900/1800/1900Mhz performance for voice, SMS, data and 

Fax in a small form factor and with low power consumption.  

4.5. Flow Chart 

 

Fig. 3. Flow Chart. 
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4.6. Algorithm 

Step 1: Start the program 

Step 2:  To initialize the system 

Step 3: Get Hardware Software for relevant application. 

Step 4: To monitoring the generator status and EB power 

and if any abnormal conditions occur it is automatically 

intimated to authorized person. 

Step 5: If new SMS received on mobile and go to step3 

else, go to step1 

Step 6: Receive SMS 

Step 7: Check SMS pattern 

Step 8: Control the device based on status and operator can 

making a decision. 

Step 9: Notify end user 

Step 10: Go to step1 

5. Output 

To monitor temperature range and fuel, oil level and circuit 

breaker status of generator.  

Under normal condition  

Temperature Range: 100 degree Celsius  

Fuel Level: 1000 Liter  

Oil Level: 4 Liter 

Taking the data of previous fault condition and intimated 

automatically when they exist their limit.  Regarding taking 

threshold value, we have to take account the normal fuel, 

temperature, oil of generator and associated errors. 

 

Fig. 4. Electronic Control Unit arrangement. 

 

Fig. 5. Various sensor connections. 

 

Fig. 6. Experimental Setup. 

 

Fig. 7. Various Signal Conditioning Boards. 

6. Conclusion 

The hunch delineated of this project is immense in the ever 

changing technological world. It allows a greater degree of 

freedom to an individual to sway via GSM. In particular the 

suggested system will be a powerful, flexible and secure tool 

that will offer this service at any time, and from anywhere 

with the constraints of the technologies being applied. The 

embedded controllers are capable of sensing and controlling 

the various parameter of generator in normal and abnormal 

condition .this proposed system provides the immediate 

solution for catastrophic failure of generator using GSM 

communication. The embedded controller offers a wide 

scope of application in the field of remote digital controllers 

in the diesel generator industry. 
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