
 

 LOAD FLOW ANALYSIS ON INTEGRATED 

MICRO GRID POWER SYSTEM FOR 

COORDINATION OF RELAY USING ETAP 

PLATFORM
Dr.S.Padma 1, Dr. T.J.Deepika 2, M.K.Ezhilarasan 3, K.Thamarai Kani4, E.Chandra Kumar5 

Professor1, Assistant Professor2, PG Scholar in PSE3,4,5 

Department of Electrical and Electronics Engineering, Sona College of Technology, Salem 

mathiezhil98@gmail.com 

deepika.eee@sonatech.ac.in 

 kanispse12@gmail.com 

 

Abstract: During the transition between Grid mode of operation to Islanded mode of operation and Loss of generators the fault 

current levels will change, not only the fault current level Change will happen,  relay pairs also change. It will results in delay 

operation of the relay or relay operation failure. So we need an optimal and single protection scheme for protection of Micro grid 

system from over currents. Micro grid protection is one of the most important challenge due to the above said reasons So single 

protection scheme must enhance the system reliability and stability of the system with various level. For relay coordination the first 

step is to analysis load flow. Load flow analysis is the most important and essential approach to investigating problems in power 

system operating and planning. Based on a specified generating state and transmission network structure, load flow analysis solves 

the steady operation state with node voltages and branch power flow in the power system. Load flow analysis can provide a balanced 

steady operation state of the power system, without considering system transient processes. 
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I. INTRODUCTION 

Increase in Electrical Demand and ever depleting fossil fuels, aging infrastructure of current electrical 

transmission and distribution networks are challenging the security, reliability and quality of power supply.  

Micro grid is introduced to overcome the depleting fossil fuels . combination of two or more source using 

naturally available renewable resource is known as micro grid . In this proposed model we choose wind and 

solar as the power resource. Manually all the calculation  are done and that values are applied in the single 

line diagram using ETAP plat form.  

Before load flow analysis the modelling of cable, bus bar, transformer are manually calculated based on 

the IEC standards .finally the calculated values are applied in ETAP. The are various methods for 

performing load flow analysis  in that particularly we taken newton Raphson due its special advantages. 

ETAP is an electrical network modelling and simulation software tools used by power system engineers. 

II. MICROGRID 

The combination of wind and solar energy leads to reduced local storage requirements. The 

combination of complementary and multilevel energy storage technologies, where a super capacitor or 

flywheel provides cache control to compensate for fast power fluctuations and to smoothen the transients 

encountered by a battery with higher energy capacity. Micro grids or hybrid energy systems have been 

shown to be an effective structure for local interconnection of distributed renewable generation, loads, and 

storage. Recent research has considered the optimization of the operation on one hand and the usage of dc 

to link the resources on the other .A schematic of the dc micro grid with the conventions employed. The dc 

bus connects wind energy conversion system (WECS), PV panels, multilevel energy storage comprising 
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battery energy storage system (BESS) and super capacitor. The WECS is connected to the dc bus via an 

ac–dc converter. PV panels are connected to the dc bus via a dc–dc converter. The BESS can be realized 

through flow battery technology connected to the dc bus via a dc–dc converter. It is connected close to the 

LV–MV transformer to reduce losses and voltage drop and it is connected to main grid. 

 

III. LOAD FLOW ANALYSIS FOR PROPOSED SYSTEM 

 Load flow (power flow) analysis is a basic analysis for the study of power systems. It is used for normal, 

steady-state operation. It gives the information what is happening in a system. Load flow analysis is an 

important prerequisite for whatever do in power systems, whether do fault studies, stability studies, 

economic operation etc. The load flow helps in continuous monitoring of the current state of the power 

system, so it is used on daily basis in load dispatch/power system control centers. It can also be a support 

during examining effectiveness of the alternative plans for future system expansion, when adding new 

generators or transmission lines is needed. 

There are two cases in load flow 

i) Load flow with Grid mode 

ii) Load flow with Islanded mode 

 

Case (i) Load with Grid mode 

The main power grid is used as source. In this mode of operation, as soon as the problem occurs in primary 

source the backup source act as a main source and supplies power to entire system.  The generator bus also 

acts as a source when there is a load demand.  

 

Fig.1 Load with grid mode 

 Case (ii) Load with Islanded mode 

The main power grid and Micro-grid (wind and solar) are connected as source. In this mode of 

operation, as soon as the problem occurs in primary source the backup source act as a main source and 

supplies power to  entire system.  The generator bus also act as a source when there is a load demand 
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Fig.2 Load with islanded mode 

III. RESULTS AND DISCUSSION 

Thus the load flow analysis done for both islanded mode and grid alone mode of operation. It is 

used for normal, steady-state operation. It gives the information what is happening in a system. Load flow 

studies determine the voltage, current, active & reactive power and power factor in a power system. Load 

flow studies are an excellent tool for system planning. A number of operating procedures can be analysed, 

including contingency conditions, such as the loss of a generator, a transmission line, a transformer, or a 

load. These studies will alert the user to Conditions that may cause equipment overloads or poor voltage 

levels. Load flow studies can be used to determine the optimum size and location of capacitors for power 

factor improvement. 
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TABLE.1 GENERAL INFORMATION 

 

 
 

Table.2 Capacitor bank ratings 

 

IV.CONCLUSION 

Thus the load flow analysis done for both islanded mode and grid alone mode of operation. It is 

used for normal, steady-state operation. It gives the information what is happening in a system. Load flow 

studies determine the voltage, current, active & reactive power and power factor in a power system. Load 

flow studies are an excellent tool for system planning. A number of operating procedures can be analysed, 

including contingency conditions, such as the loss of a generator, a transmission line, a transformer, or a 

load. These studies will alert the user to Conditions that may cause equipment overloads or poor voltage 

ID Rating Rated kV kW kvar Amp 

CAP1 -140 kvar 0.415 0 -145 197.9 

CAP2 -500 kvar 0.415 0 -535 719.4 

CAP3 -300 kvar 0.415 0 -321 431.5 

CAP4 -300 kvar 0.415 0 -323 433.1 

CAP5 -300 kvar 0.415 0 -321 431.5 
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levels. Load flow studies can be used to determine the optimum size and location of capacitors for power 

factor improvement. 
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