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ABSTRACT:

Control and operation of microgrid is about efficient control and monitoring. The control and
operation of microgrid involves the stability of voltage and frequency at generator bus bar. This
is achieved by maintaining the field excitation of synchronous generator to have 400V at the bus
bar. Likewise, frequency at the bus bar is maintained at 50Hz by controlling the speed of
generator. A DC shunt motor has been used, for this purpose, as a prime mover of synchronous
generator. Both the speed of DC motor and field of synchronous generator are varied from DC
drives. Both the drives are commanded by two Arduino separately. Emon Tx shield interfaced
with Arduino is used for metering purpose at the synchronous generator output. A small resistive
load box also attached at the output of generator.
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Chapter 1

INTRODUCTION

An intelligent control system is designed for the efficient working step by step to meet our
desired 400v voltage and frequency of 50 Hz. This is automatic start and control motor generator
set. Mainly our generation system consists of DC motor and synchronous generator coupled with
each other. We are using two DC drives for speed controlling and to attain desired output. DC1
drive is controlling the speed of DC motor to attain the required RPM (Revolution per minute)
speed and DC2 drive is used to control the synchronous machine to attain 400v output voltage to
meet the requirement of the load attached. Load box consist of resistive only. For automation we
connected stepper motors with DC drives to have a very accurate control of stepper motors
according to desired rotation. These stepper motors are interfaced with Arduino and programmed
according to the feedback control system.

The feedback control system first checks the RPM speed of DC motor controlled by stepper
motor 1 setup and then it checks the 400v output which is attained by controlling exciter voltages
controlled by second stepper motor setup. At the same time when our microgrid is running we
are showing the system’s running status on 16*4 LCD (Liquid crystal display) display showing

readings like P (active power), Q (reactive power), Frequency and generator voltage at bus bar.

1.1 Background

The development of the energy and the rise in the number of new consumers of electricity
demands a serious need to improve the energy management system in domestic use. We are here
to develop an intelligent control for the production units which consist of coupled DC motor and
synchronous machine. The system is capable of acquiring the desired parameters by using
feedback control signal with Arduino. This will also inform the user about every major step

while the system is in running condition. Above all our main aim is to automate the microgrid
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