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Abstract 

The industrial power plant comprises at least one generator, which is electronic on the 

operation of the plant. The output current, output voltage and operating temperature of the 

generators in the plant analyzed the state of the power plant. This paper develops industrial 

power plant control to monitor the output current, voltage and operating temperature of a 

generator.MPLAB IDE software was used to carry out simulations to monitor and control 

industrial power plant. The ACS 758 hall effect current sensor, LM35 temperature sensor, a 

special step down transformer and a PIC16F877A microcontroller was put together to 

develop a module which records very high accuracy in monitoring the industrial power plant. 

Keywords: industrialPower Plant, Control, Monitor, module, MPLAB IDE, Microcontroller, 

Simulation. 

 

 

 

1.0 Introduction 

Power system plant is an industrial device which converts energy into electrical power when 

one or more generators are applied into the system [2]. The secondary energy of electricity is 

observed when primary sources of energy are converted, example are natural gas, coal, solar, 

nuclear or wind energy. To generate electricity the energy sources can be renewable or non-

renewable, but electricity can be neither renewable nor non-renewable[2]. Therefore energy 

conversion enhanced the productivity of power plant.  

Power Industrial generation is the concept where customers required reducing utility 

expenses when generating the adequate electricity needed and production of heat.[1]; hence 

ensuring a reliable and flexible power supply for their processes. Electricity and heating are 

major cost factors for industrial plants. That means there’s a long-term cost benefit in the 

consumer having their own power plant at their factory, mining, or production facility [3]. 

The trends towards managing increased power generation and usage require constant 

improvement in the monitoring and control of power system parameters. Industrial power 

plants which are facilities used to generate electricity has electric current and voltage as its 

output. This output current and voltage also indicates the states of the power plant.  

The Proper power management is critical for efficient power generation and utilization. This 

requires accurate and real-time measurements which are extremely important when making 

decisions. The output of industrial power plants (whether its wind, hydro, thermal, solar, gas 

e.t.c ) is designed to meet up with the ANSI standard. Hence, this research paper analyze the 

module which will help in monitoring the output of industrial power plant in real time so as 

to ensure that it meets up with proper standard [4]. 
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2.0 Current Transformer 
The Current transformer is used for long time control, circuit protection and monitoring in 

equipment. Examples are power switched-mode supplies, and also for performing precision 

current measurements in instrumentation applications [10].According to [9] CTs reform line 

current into standard values which is suitable for measuring instruments, meters, protective 

relays, and other similar apparatus. A current transformer always provide two windings 

normally they are insulated from each other, which is called primary and secondary[7]. The 

connection of primary winding is normally in series with the circuit carrying the line current 

t, and the connection of secondary winding is attached to instruments or protective devices. 

The secondary winding supplies are direct proportion to the primary current which is almost 

without any phase angle difference.[11] 

 

3.0 Microcontroller Packaging and appearance 

The function of microcontroller is to operate intensively as input/output device with standard 

pins number. The important of standard pins number is to transfer information of a program 

into the system memory and also provide power programming process [8].  The 68000 can be 

analyzed on external memory; hence the pins are connected to address bus functions and data 

which generate large size. The 40 pin PIC 16F877 produced the comprehensibly from the 

right. This is the same to 68000 but gives different pins. Thus there are no additional external 

data or address buses for on- chip program and data memory. Therefore the pin produced 

high number of digital input/output and lines[5][6][12].  

 

4.0 Materials and Method 

This research paper develops industrial power plant control to monitor the output current, 

voltage and operating temperature of a generator. The PIC16F877A microcontroller is used 

to measure and process information from system hardware, LCD to display information to the 

user, LM35 temperature sensor to monitor temperature, ACS 758 Hall Effect current sensor 

to monitor the current, a 240v to 12v voltage transformer to monitor the output voltage and 

buttons for human interaction. 

A single 9v battery is connected to a 7805 regulator IC to provide 5v for the microcontroller 

and other system components.  

 The LM35 are precision for determining temperature sensors of circuit when the voltage 

output is directly proportional to the temperature of Celsius (Centigrade). Therefore the 

temperature range of  LM35 is −55° to +150°C  which is used for circuit operation.  

 

 
Figure1: system block diagram 



DOI : https://dx.doi.org/10.26808/rs.st.i9v4.02 

International Journal of Advanced Scientific and Technical Research                                           ISSN 2249-9954 

Available online on http://www.rspublication.com/ijst/index.html                 Issue 9 volume 4 July- August 2019 

©2019 RS Publication, rspublicationhouse@gmail.com Page 10 

 

(a) Mathematical modeling 

The current flowing through copper generates a magnetic field that convert hall IC to voltage. 

The hall transducer is used to optimize the device accuracy and productivity. There is high 

level intensity of current conductor dV/dt and electric fields stray will be discovered, current 

sensor produces low voltage output ripple, low drift and application of high voltage.  

q

kT
Vt                                              (1) 

 

Where k is Boltzmann’s constant 

T is circuit temperature ( Kelvin) 

q is the electronic charge produced in a circuit   

Vt is thermal voltage 

The important negative temperature of the emitter base forward biased junction of a transistor 

is depends on VBE. The VBE equation can be express below:  

S

C
BE

I

I

q

KT
V ln                                (2) 

 

Hence  

IC = ISe
VBE/VT

                               (3) 

 

Where 

 IC is collector current 

ISis saturation current 

VBE is transistor base emitter voltage 

The absolute temperature, T, in the equation above and the quantity VT, so thermal voltage 

(kT/q), gives a positive temperature coefficient. This helps IC to gives a positive temperature 

coefficient.  

Hence the device produces low stabilized hall circuit with copper conduction along the path.  

When load is not connected, the sensor output set at 0.5Vcc. 

 Assuming that the voltage output from the sensor is 2.7V, this means that current through the 

load is => 

(Sensor output voltage – 0.5Vcc)/sensitivity 

Vcc = 5v. Sensitivity = 19.7mv/A (specified by datasheet) 

(2.7 - 2.5)/0.0197 

= 10.15A. 

From the transformer equation below: 

Turns ratio = n = 
𝑁𝑃

𝑁𝑆
 = 

𝑉𝑃

𝑉𝑆
                                              (4) 

 

Primary voltage = 240v 

Secondary voltage = 12v 

Turns ratio 240/12 = 20. In other to achieve an output voltage slightly less than 0.5Vcc at the 

output of the voltage sensor arrangement; this is necessary to guide against Vcc going slightly 

below 5v. 2.4v (which is slightly less than 2.5v) is chosen to be used. 

A 100kΩ resistor from ADC input to ground is chosen to minimize current flowing to 

ground.  
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(b) The Circuit Diagram 
The circuit diagram is shown thus – 

 
Figure 2: the circuit diagram 

 

5.0 Discussion of Result   

The table below shows the results gotten when the VIEW button is pressed. This allows us to 

show good plant output and identify anomaly as opposed to a generator (in an industrial 

power plant operating without the module) that simply stays on once it is switched on. 

 

Table 4.1 implementation result 

S/no Generator 

temperature. (ᵒC) 

Output 

current.(A) 

Output 

voltage.(V) 

Time (sec) Generator 

status(without 

module) 

1 35 50 240 1 On 

2 35 50 240 2 On 

3 35 50 240 3 On 

4 35 50 240 4 On 

5 35 50 240 5 On 

6 36 30 180 6 On 

7 36 5 100 7 On 

8 35 25 170 8 On 

9 36 50 240 9 On 

10 37 50 240 10 On 

11 37 50 240 11 On 

12 37 51 240 12 on  
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Figure3: The industrial power plant module of voltage and current 

 

The figure2 shows the module of power plant which sinuates instability system between time 

5 to 9seconds for voltage, current and operational frequency. Therefore there is an increase in 

generator temperature when the output voltageincreases.  

The output voltage of the individual generator is then aggregated to get the output voltage of 

the industrial power plant. Using the module to monitor the voltage from each generator in 

the plant makes for a more effective system.  

 

Conclusion 

The principle of industrial power plant control was achieve through hardware components; a 

PIC16F877A microcontroller for measurements and the processing of information, LCD to 

display information to the user, LM35 temperature sensor to monitor temperature, ACS 758 

Hall Effect current sensor to monitor the current, a 240v to 12v voltage transformer to 

monitor the output voltage and buttons for human interaction. The main state for monitoring 

module is a PIC16F877A microcontroller which has a firmware (software) running on it. 

There will be one plant to be controlled as its output voltage, output current and machine 

temperature is monitored. The module software is designed to implement the software of 

analogue voltage from the LM35 temperature sensor, ACS758 current sensor and the voltage 

sensor and convert these to digital voltages. MPLAB IDE software was used to carry out 

simulations to monitor and control industrial power plant. The ACS 758 hall effect current 

sensor, LM35 temperature sensor, a special step down transformer and a PIC16F877A 

microcontroller was put together to develop a module which records very high accuracy in 

monitoring the industrial power plant. 
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