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Optimal Control of Micro Grid to Improve Voltage Profile Including
Combined Heat and Power System

Hesam Rahbarimagham
Assistant Professor — Dept. of Electrical Engineering, Rafsanjan Branch, Islamic Azad University, Rafsanjan, Iran

Abstract: Usually, in the studies of optimal control for the micro grid (MG) with combined heat and power
(CHP), economic and environmental goals have been raised. In these studies, the optimization of control
devices and compensators that are aimed at improving the technical aspects of micro grid (MQG) has not been
considered. Therefore, in this paper, these goals are considered simultaneously. In this paper the shunt
capacitor, shunt reactor, static var compensator, load ratio control transformer, step voltage regulator and
power generation of DGs are investigated as control variables with the aim of considering costs, losses and
voltage profile improvement. The case under study is a distribution test system including 22 buses, which
consists of photovoltaic and fuel cell. All network data is extracted from a real system. As a result, the system
can completely represent a real system. In order to complete the study of the system, the emissions of fuel cells
are considered in the objective function. The efficiency and electrical and thermal output power of the fuel cell
are considered related to load ratio as a real standard model introduced in previous studies.

Index Terms: Microgrid, distributed generation resource, photovoltaic, fuel cell, voltage profile, optimization.
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Table (1): Line Impedances
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Fig. (4): Daily load curves [18]
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Fig.(5): Thermal load curve [20]

G985 Jobw F
=9 Oly S slyls addllas pl jo oul eolatnl Soldgsid as
YE Jsb 50 L, PV a5 s S5 ol el (9) U5 Jogos ilas
Slged Gl g ol (Byme b (551 Gl s oo ()LES 55, il el
DAl el 48,5 13 o) 08,90 el YE S 51 Sglicte caclos ans

1 case | case 2 case 3
08
Zost
9
z
&
S04
~
02
OLH-I-I-I-/

: —0-0-0-1
8 10 12 14 16 18 20 22 24
Time [hour]

PV cuadss e :(F) Ji
Fig. (6): Power generation of PV
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