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Abstract: Incredible growth in demand for electricity with 

reliable, eco-friendly and efficient power has motivated the use of 
Distributed Generation (DG) all over the world. The problems 
associated with distributed generation system is unintentional 
islanding which causes power quality issues in the grid. During 
islanding operation, renewable energy sources such as solar, wind 
are used as distributed generation sources, supplies power to the 
local area. Islanding detection can be divided into remote and 
local methods; the later method is again classified into passive and 
active methods. In this paper, Passive technique is used for 
detecting the islanding condition which is carried out by 
controlling parameters like voltage and frequency. This is 
modeled and simulated in MATLAB/Simulink software.  
 

Keywords : Distributed resources, DG, Islanding operation, 
Islanding detection technique   

I. INTRODUCTION 

The application of distributed generation (DG) in the 
distribution system is increasing rapidly to deliver power for 
the power system networks and local loads. DG provides 
economic, environmental and technical benefit for customers 
and utilities non-conventional energy resources such as solar 
power generation, micro turbine, wind power, hydro power 
generation, geothermal energy, fuel cell which are used for 
small scale power generation [1,2]. The utilization of DG has 
numerous advantages such as to improve voltage profile, to 
reduce transmission distribution losses and thereby 
improving the power quality of the power system [3]. 

However, there are various challenges associated with the 
DG source among which islanding detection is one of the 
most important protection issue and it should be isolated as 
quickly as possible. According to IEEE standard 1547, micro 
grid should be disconnected from main grid within 2 seconds 
to reduce damage occurring due to failure in the grid [4,5]. 

Islanding can be created by two types of modes which are 
unintentional and intentional islanding. Unintentional 
islanding is formed by sudden events such as sudden fault 
due to switching operations of various equipment’s and 

 
        
Revised Manuscript Received on October 30, 2019. 

* Correspondence Author 
Kirti R. Waghare*, Department of Electrical Engineering, Government 

engineering college, Aurangabad, India. Email: kirtiwaghare4@gmail.com 
Dr. N. R. Bhasme, Department of Electrical Engineering, Government 

engineering college, Aurangabad, India. Email: nrbhasme@yahoo.com 
 

© The Authors. Published by Blue Eyes Intelligence Engineering and 
Sciences Publication (BEIESP). This is an open access article under the CC 
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/) 
 
 

 

sudden load changes while intentional islanding occurs for 
maintenance purpose [6]. Islanding can be classified into 
three types such as communication based techniques, active 
and passive techniques. Communication based method has 
guaranteed power quality of the power system and have very 
small blind area but this method is found to be very expensive 
because of the requirement of communication signals. 
Therefore, active and passive methods have been well 
established. Active method is used for recognition of 
islanding condition by introducing slight disturbances. 
Hence, there are significant changes in the measured value of 
voltage, frequency, phase at the point of common coupling 
(PCC) [1]. 

Also islanding can be detected using active method by 
power perturbation, frequency shift, Active frequency drift, 
Sandia frequency shift [7,8]. 

Active method has very small non-detection zone (NDZ) 
but its main drawback is that it has poor impact on power 
quality by introduction of harmonic contents in the power 
grid. On the other hand, Islanding condition is detected using 
passive method by several ways such as under/over voltage, 
under/over frequency, harmonic detection, wavelet based 
method, harmonic detection and phase jump detection [9]. 

Passive methods such as over/under voltage and 
over/under frequency are found to be very effective methods 
for isolating the islanding condition. This method has no 
impact on power quality hence it is found to be safe by 
controlling system parameter such as voltage and frequency 
at the PCC. This paper presents analysis of passive method 
for detection of islanding by controlling important parameter 
such as  over/under voltage and over/under frequency. This 
method is implemented using MATLAB/Simulink model 
and all significant constraints and waveforms are observed 
and controlled at the PCC. 

II. PASSIVE ISLANDING DETECTION METHOD 

A. Over/Under Voltage and Over/Under Frequency 

Overvoltage occur due to several reason such as sudden 
loss of load, lightning and switching impulse, insulation 
failure whereas under voltage occur due to overload 
phenomenon; 
such variation of voltage beyond acceptable limits is 
responsible for identifying the islanding condition. 

In this method, OUV and OUF relays are sited on 
distribution feeder to detect several abnormal conditions. 
During occurrence of islanding phenomenon, utility grid is 
disconnected from micro grid consisting of load and DG.  
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Hence there is variation in the active and reactive power 
between DG and   load which leads to deviation in parameter 
like voltage magnitude and the frequency which are 
measured to recognize isolated situation. 

The behavior of the system can be determined by the value 
of ∆P and ∆Q during islanding occur. If ∆P ≠ 0, the deviation 
in the Frequency at the PCC is one of the factor for grid 
isolation.  

such changes will be detected by UFP/OFP relays and trip 
the DG inverter source for supplying power to loads. If ∆Q ≠ 

0, the magnitude of the voltage at the PCC will change and 
such changes will be detected by UVP/OVP relays and trip 
the DG source [6,10]. 
 

 

Fig. 1. DG system connected to Main Grid 
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The main disadvantage of these passive  method is large 
non-detection zone. As these method does not need 
disturbance signal hence it does not have any impact on the 
quality of the power system but this technique is not able to 
identify islanding condition when customer power demand is 
closely matches the DG power output. The implementation of 
these method is very easy as compared to active method [9]. 

 

Fig. 2. Non-detection zone of passive method 

The  shaded area shown in Fig.2 indicate the NDZ of 
passive method. NDZ is defined as the area in which 
islanding detection techniques is not able to detect 
islanding.The effectiveness  of various techniques is based on 
the area of NDZ. If this area is wide, failure of islanding 
detection increases [3]. 

III. SYSTEM DEVELOPMENT 

 

Fig. 3. Block Diagram of proposed scheme 
Block diagram consist of three main components, they are   

main grid, distributed generation, load consist of heavy load 
and critical load which is shown in Fig.3.On distributed 
generation side, solar power generation is used as auxillury 
power source from which dc power is obtained. This dc 
power is converted into AC by three level bridge inverter, 
filter is used for conversion of DC to AC, RL filter is used for 
the elimination of higher order hormonics from the system 
and the transformer is required to change voltage level. There 
are two types of electrical loads, they are critical load and 
non-critical load. Critical load consists of emergency load 
which needs regular power supply under any disturbances 
hence voltage of critical load should be maintained constant. 
Critical loads include hospital, internet server, radar, digital 
communication load, industries etc. [11]. 

IV. CONTROL STRATEGY 

This controller utilizes the concept of changing frequency 
and voltage when the islanding is formed in the grid 
connected solar power generation. 

 

Fig. 4. Islanding detection algorithm 
 
 

http://www.ijeat.org/


International Journal of Engineering and Advanced Technology (IJEAT) 
ISSN: 2249-8958 (Online), Volume-9 Issue-1, October, 2019 

3295 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: A1448109119/2019©BEIESP 
DOI: 10.35940/ijeat.A1448.109119 
Journal Website: www.ijeat.org 

 

Fig. 5. OUV and OVF controller 
The OUV and OVF Controller utilizes the grid voltage and 

grid frequency for detection of islanding. According to IEEE 
standard 1547, frequency limit should be deviated within 
49.3Hz to 51.5Hz and voltage should be deviated within 0.88 
pu to 1.11 pu. When islanding occur, loads get disconnected 
from main grid and switching operation take place from 
constant current mode to constant voltage mode.  During 
such condition, parameter like frequency and voltage exceeds 
within permissible limits and trip will occur by AND gate 
operation. When voltage and frequency goes beyond 0.88pu 
to1.11 pu and 49.3Hz to 51.5Hz, the output of logical AND 
gate goes to high resulting in an islanding formation. 

V. SIMULINK MODEL 

 

Fig. 6. Simulation Model for Islanding Detection 
Passive technologies specifying OUF and OUV islanding 

detection algorithm are modeled in MATLAB/Simulink. 
This model consists of solar power generation as distributed 
power generation supplying 100 kW, 250V operated at unity 
power factor (UPF) operating in parallel with grid whose 
voltage and frequency rating is `132 kV and 50 Hz. This DC 
voltage increases to 260V by using DC-DC boost convereter. 
DG is coupled to the PCC through 260V/11kV step up 
transformer. DG, main grid, loads are connected at the PCC. 
The output voltage and frequency should be measured at the 
PCC for detection. Synchronous Reference Frames (SRF) 
Controller is used for synchronization of grid voltage  
and grid current with the inverter voltage and frequency 
by converting dq0 components to abc components. It consists 

of Parks transformation, PI Controller, Phase Locked Loop 
(PLL). 

Two types of electrical loads, critical load and noncritical 
loads are connected to the grid under normal operation. when 
fault occur on grid side, tripping of CB will occur and heavy 
loads should be disconnected along with grid and solar 
inverter will be actuated for supplying critical loads which is 
having capacity of 100 kVA at UPF.  
 

Table- II: Parameters for modelling of Grid connected 
DG     system 

Parameters Value 

Grid Voltage 132 kV 

Grid Frequecy 50 Hz 

Solar Inverter power 100 kW 

Critical Load  100 kW 

Non-critical load 500 kW 

VI. RESULT AND DISCUSSION 

The performance of the model of grid connected DG  
system for detection of islanding is analysed using 
MATLAB/Simulink. 
 

 
Fig. 7. Active power of critical and noncritical load 

 
Fig. 8.  Inverter voltage during normal and islanding 

connected operation 
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Fig. 9. Active and reactive power of inverter during 

normal      and islanding operation 

 
Fig. 10. Active power supplied by inverter to the load 

 
Fig. 11. Grid Voltage under normal and islanding 

operation 
Table- II: Power supply to different loads in the presence 

of fault 
Types of load Critical load Non-Critical load 

Before fault  97 kW 270 kW 

After fault 91 kW 0 kW 

 
At t=0.2 seconds, islanding situation is created by 

simulating a three phase fault in the grid. Initially circuit 
breaker (CB) is closed during normal operation. Whenever 
the three phase fault occurs at 0.2seconds, the CB is trip and 
then grid is disconnected from the microgrid (island  
condition), where the DG remains to be operating and 
supplying power to the critical load. 

Fig.7 shows the power supplying to critical and non-critical  
loads. It is observed that during normal operation, when load 
is connected to the main grid , both Main grid and solar 
power inverter is capable of supplying power to critical and 
non-critical loads but when islanding occurs, DG inverter 
should be capable to maintain its voltage and current which  
supplies 260V. DG will remain to be supplying power 
approximately 97 kW to critical loads as the reference Active 
power of DG is set to 100 kW. 

Fig.10 shows the active and reactive power of solar 
inverter. It is observed that solar inverter is capable of 
supplying power even though the fault occurs at 0.2 seconds.  

VII. CONCLUSION 

In this paper, OUV and OUF passive controller are used for 
islanding and grid connected operation. The simulation 
results have been verified and shown the vigorous response 
of the control techniques which is proficient of retaining both 
the voltage and frequency within the standard allowable 
limits even though in islanding operating condition. In such 
cases, this control scheme could be used to supply solar 
power to the critical loads in the distribution system during 
islanded operation. This method is also capable to detect 
islanding situation within 0.025 seconds which meets the 
requirements of IEEE 1547 specification. 

REFERENCES 

1. Xiaolong Chen and Yongli Li, “An Islanding detectcion algorithm for 
inverter-based distributed generation based on reactive power control”, 

IEEE Transactions on power electronics, vol.29, issue 9,pp. 1-12, 
September 2014. 

2. H. H. Zeineldin, E.F.EL-Saadany and M.M.A. Salama, “Islanding 

detection of inverter-based distributed generation”, IEEE proc.-Gener. 
Transm. Distrib. Vol. 153, Issue 6,pp. 644-652,  Nov. 2006. 

3. M. Ashour, L. Ben-Brahim, A. Gastli, N. Al-Emadi, Y. Fayyad, 
“Matlab/Simulink Implementation & Simulation of Islanding 
Detection using Passive Methods”, 7th IEEE GCC Conference and 
Exhibition, pp. 320-325, Nov.2013. 

4. SASB/SSC21, “IEEE Guide for Design, Operation and Integration of 
Distributed Resource Island System with Electric Power 
System”,IEEE Std 1547.4, 2011. 

5. B. Anudeep, P. K. Nayak, “A Passive Islanding Detection Technique 

for Distributed Generations”, IEEE 7th International Conference on 
Power Systems (ICPS), pp. 732-736, Dec2017 

6. A. Dube and A. Sindhu, “Comparative Analysis of Passive Islanding 

Detection Methods for Grid- connected Distributed generators”, 
Annual IEEE India Conference, pp. 1-5, Dec. 2015. 

7. G. Wang, S. Yu. Q. Cheng, X. Zhang, D. Ma, S. Guo, C. Liu, C. Yu, 
“An Islanding Detection Method Based on Adaptive Reactive Power 
Disturbances”, IEEE Transactions on Power Electronics, Vol. 29, Issue 

9, pp. 6268-6273, Sep 2014 
8. A. Mishra, P. Jena, “Superimposed Positive Sequence Voltage and 

Current based Islanding Detection Technique for Microgrid”, IEEE 6th 
International Conference on Computer Application in Electrical 
Engineering-Recent Advances, pp. 282-285, Oct. 2017. 

9.   Deepa C. R, C. R. Sharda Prasad, “An Islanding Detection of 

Reactive Power disturbances and Circuit Breaker System”, 
International Journal of Innovative Research in Electrical, Electronics, 
Instrumentation and Control Engineering, Vol.5, Issue 7, pp. 101-105, 
July 2017. 

10. J. N. Patel, “Islanding Detection Techniques for Distributed Energy 

Resources-Review” in International Journal of Innovative Research in 

Science, Engineering and Technology, Vol. 5, Issue 4, pp. 5709-5716, 
April 2016. 

11. A. Antony, D. Menon “Islanding Detection Technique of Distributed 
Generation System”, International Conference on Circuit, Power and 

Computing Technologies, pp. 1-6, IEEE 2016. 

AUTHORS PROFILE 

    Kirti Waghare received her Bachelor’s Degree 

from Government College of Engineering affiliated to 
Sant Gadge Baba University, Amravati, India in the 
year 2016, from Electrical and Power Engineering. She 
is currently working towards her Master’s Degree from 
Government college of Engineering, Aurangabad, 
India, in Electrical       Power System specialization 

from department of Electrical Engineering, 2019. In the 
fulfillment of Bachelor’s degree, she done Islanding Detection. Her research 
interests in power electronics and drives. 

http://www.ijeat.org/


International Journal of Engineering and Advanced Technology (IJEAT) 
ISSN: 2249-8958 (Online), Volume-9 Issue-1, October, 2019 

3297 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: A1448109119/2019©BEIESP 
DOI: 10.35940/ijeat.A1448.109119 
Journal Website: www.ijeat.org 

 

 Dr. Nitin Bhasme is working as an Associate 
Professor in Electrical Engineering at Government 
College of Engineering, Aurangabad since 1998. He 
has completed under graduation in Electrical 
Engineering in 1993 from Government College of 
Engineering, Aurangabad. Thereafter completed 
post-graduation and Ph. D. from same institute.  He has 
guided more than 30 students at PG level and more 

than 150 students at UG level. Currently he is a Research Guide in Electrical 
Engineering and his areas of interest are Power Electronics, AC and DC 
Drives and Renewable Energy Systems. 
 
 
 
 

http://www.ijeat.org/

