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Abstract— The paper represents an overview of the 

microgrid architecture present in the existing power system. 

Depending on the availability of resources, geographical 

locations, load demand, and existing electrical transmission 

and distribution system, microgrids can be either connected 

to the grid or can work in an autonomous mode. Storage can 

also be a part of the microgrids architecture. To deploy the 

distributed generation properly the characteristics of various 

sources like photovoltaic (PV), wind turbine (WT) and load 

establishment should be done. The total cost for the 

implementation of the distributed generation system 

consisting of an investment cost of DG, maintenance cost, 

running cost, fuel cost and environment compensation cost 

is taken as objective function whereas node voltage and size 

of the storage unit is taken as a main constraints for the 

system. Microgrids with a variety of distributed generations 

(DGS) are very common in modern power system. When a 

fault occurs in the power system, the microgrid will operate 

as an isolated grid to ensure security. Then DGS were 

separated from the microgrid and the measures of load 

shedding were taken accordingly. When the fault is cleared, 

it is important to restore the whole network and as much 

load as it can. The future electricity network must be 

flexible, accessible, reliable, and economic according to the 

worldwide smartgrid initiative.  
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I. INTRODUCTION 

The term smaller scale network refers to the concept of 

single electrical power subsystems related with few 

distributed energy resources (DERs), both conventional and 

non-conventional sources, including photovoltaic, wind 

control, micro hydro power, reciprocating engines inward 

ignition motor, gas turbine, and miniaturized scale turbine 

with a bunch of connected loads. The use of individual 

distributed energy sources as miniaturized scale age can 

cause issues, for example, local voltage rise, the possibility 

to surpass thermal limits of transformers, islanding and have 

high capital cost. Smaller size grid can be a superior answer 

for these issues. In a microgrid network, the DERs must be 

furnished with legitimate power electronic interfaces (PEIs) 

and control to guarantee the adaptability to work as a 

solitary accumulated system keeping up the power quality 

and energy output. From the grid perspective, the 

fundamental favorable position of a microgrid is that it is 

dealt with as a controlled element inside the power system 

which can work as a solitary load. From clients' perspective, 

microgrids are useful the fact that they can meet their 

electrical and heat demand  locally, supply uninterruptible 

power, enhance  power quality (PQ), diminish feeder losses, 

and give voltage support in the system. Moreover 

microgrids can reduce the greenhouse gas emission and 

environment pollution by utilizing low carbon technology. 

One of the main point of using a microgrid system 

is to take an advantages of the non-conventional/renewable 

sources to control the environmental issue and to save the 

conventional energy resources with the help of the low-

carbon generation technologies and highly efficient 

combined heat and power (CHP) systems.  The decision of 

choosing a suitable energy resource is depend on the various 

conditions like climate and topology of the particular area or 

region and it varies from region to regions. 

II. ARCHITECTURE OF MICROGRID 

The general architecture of a microgrid system is shown in 

Figure1. The figure shows that the microgrid generally 

consisted of a distributed generation (DG) resource, storage 

systems, distribution systems, and communication and 

control systems. 

 
Fig. 1: Micro Grid Architecture 

III. DISTRIBUTED GENERATION (DG) SOURCES 

Conveyed age innovations relevant for µG may incorporate 

rising advances, for example, wind turbine, sun based PV, 

miniaturized scale hydropower, diesel, and some entrenched 

advances like single-stage and three-stage enlistment 

generators, synchronous generators driven by IC motors. 

Consolidated warmth and power (CHP) goes about as an 

aggregate framework when warming is likewise utilized 

with power. Various types of sources are being utilized as a 

part of CHP frameworks, for example, smaller scale turbines 

(by and large determined by gaseous petrol, hydrogen, and 

biogas), Stirling motors, and IC motors. CHP framework 

permits ideal utilization of vitality by catching the 

overabundance warm, subsequently accomplishing 

productivity estimations of over 80%, contrasted with that of 

around 35% for ordinary power plants. Table 1shows some 

run of the mill qualities of regularly utilized DG sources. 
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A. Photovoltaic (PV) System 

Sun based PV age includes the age of power from sun 

powered vitality. Because of huge change in inverter 

innovations, PV age is currently favored worldwide as 

Dispersed Vitality Assets (DERs). The significant points of 

interest of a PV framework are 

 The maintainable nature of sun oriented vitality 

 Positive natural effect 

 Longer life time and quiet activity. 

Albeit photovoltaic (PV) cells can be adequately 

utilized as DERs in µG frameworks, they have a few 

burdens including 

 High establishment cost 

 Low vitality proficiency 

 Restriction to specific areas and climate reliance. 

It has been accounted for that little PV 

establishments are more savvy than the bigger ones. As the 

idea of PV age is DC control, a reasonable kind of energy 

converter must be utilized to change over the DC voltage to 

air conditioning voltage. A few utilizations of PV 

framework are 

 Space programs 

 Remote areas where network power is hard to get, 

 Lighting street signs and street light 

 Roof ventures for home lighting and warming 

 
Fig. 2: Photovoltaic (PV) System 

B. Wind Turbines (WT) 

Wind turbine changes over breeze vitality into electrical 

vitality utilizing the breeze vitality transformation 

frameworks. Wind vitality has been prevalent for a 

considerable length of time. Normally enlistment generators 

are utilized as a part of WECSs. The principle part of the 

breeze turbine is the pinnacle, the rotor, and the nacelle. The 

nacelle obliges the mechanical transmission and the 

generator. Wind turbine catches the motor vitality of twist 

course through rotor sharp edges and exchanges the vitality 

to the acceptance generator through the gearbox. The 

generator shaft is driven by the breeze turbine to produce 

electric power. Wind turbines may have flat pivot or vertical 

hub design. The normal business turbine estimate was 

300 kW until the mid 1990s, however as of late machines of 

bigger limit, up to 5 MW and the sky is the limit from there, 

have been created and introduced. 

 
Fig. 3: Wind Turbines (WT) system 

C. Micro-Hydropower System 

Smaller scale hydropower framework utilizes the vitality of 

streaming water to deliver mechanical or electrical vitality. 

This vitality age framework relies upon the geology and 

yearly precipitation of the region. The framework 

experiences substantial variety of water stream because of 

uneven precipitation and results in a variety in age. Run-of-

stream framework is frequently utilized as a part of small 

scale hydropower frameworks which don't require vast 

capacity supply. A part of the stream water is redirected to a 

water-movement channel to turn a turbine or a water wheel 

that twists a pole. The movement of the pole can be utilized 

for mechanical power, for example, pumping water or can 

be utilized to control a generator to create power. 

 
Fig. 4: Micro-Hydropower System 

D. Storage Systems 

One of the fundamental criteria of effective task of µG is the 

consideration of vitality stockpiling gadgets, which adjusts 

the fleeting force and vitality request with age. For the most 

part the µG control frameworks have capacity through the 

generator idleness. At the point when another heap comes 

on the web, it can bring about a slight change in framework 

recurrence relying upon its size. Lasseter in inferred that a 

framework with a few miniaturized scale sources intended 

to work in an island mode must give some stockpiling 

choice to guarantee vitality adjust. If there should be an 

occurrence of some smaller scale sources, (for example, 

energy units and miniaturized scale turbines), with 

substantial time constants in the scope of 10 to 200s, 

capacity gadgets are imperative to adjust the power 

following framework unsettling influence as well as 

noteworthy load changes. On account of sudden framework 

changes, these gadgets can go about as an air conditioner 

voltage source. Due to their physical impediments, they 

have constrained vitality stockpiling limit. The 

reinforcement vitality stockpiling gadgets ought to be 
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incorporated into µG frameworks to guarantee continuous 

power supply. Reasonable capacity gadgets for µG 

framework incorporate batteries, flywheels and super 

capacitors. As indicated by a report by Zpryme in, battery-

vitality stockpiling innovation will be in most astounding 

interest throughout the following 5 years. Table 2 outlines 

some essential highlights about these three stockpiling 

gadgets. The table demonstrates that the three stockpiling 

gadgets demonstrate a similar productivity around 90 to 

95%. Though as far as present value, battery is more 

affordable than the other two. Other than that battery has 

high negative natural effect though the other two have lesser 

effect on the earth. Life time of flywheel and super capacitor 

is over 10 years however battery has 5 years, best case 

scenario and it needs adjusting every year. 

 
Fig. 5: Storage Systems 

IV. DISTRIBUTION SYSTEMS 

The distribution network can be classified as three types: 

1) DC line, 

2) 60/50 Hz AC line (line frequency), 

3) high-frequency AC (HFAC). 

A. DC Line 

As the majority of the DERs produce DC control and the 

DC circulation framework has no power quality issues, 

investigate on DC µG framework is getting significance. Be 

that as it may, the majority of the heaps are worked in air 

conditioning framework; consequently, DC conveyance 

framework may not be prominent yet. Figure 4 demonstrates 

a DC µG framework. 

 
Fig. 6: DC micro grid system 

B. AC Line (Line Frequency) 

Microgrids are for the most part line recurrence microgrids. 

The DERs are associated in a typical transport in the 

microgrids. The DC current from DERs is changed to 50 Hz 

Air conditioning by an appropriate inverter and afterward 

transmitted to the heap side. Figure 5shows an air 

conditioner microgrids framework. 

 
Fig. 7: AC Micro grid System 

C. High Frequency AC (HFAC) 

There are numerous approaches to interface circulated 

vitality sources in µG framework. Utilizing HFAC to 

transmit power in µG is another idea which is still at the 

formative stage. In HFAC µG, the DERs are associated with 

a typical transport. The power produced by the DERs is 

changed to 500 Hz AC by control hardware gadgets and is 

transmitted to the heap side; it is again changed over to 

50 Hz Air conditioning by an air conditioner/air 

conditioning converter. 

The heap is associated with the conveyance 

organize, which can ensure a compelling collaboration 

amongst µG and appropriation arrange. At higher recurrence 

the music of higher request are sifted in this manner 

restricting PQ issues. Be that as it may, burden is that HFAC 

enhances line reactance and expands control misfortune. 

Figure 6 demonstrates a HFAC µG framework. 

 
Fig. 8: HFAC Micro grid schematic chart 

V. POWER QUALITY ISSUE RELATED TO DISTRIBUTION 

SYSTEMS 

Power quality in µG framework has turned into an 

imperative issue as the entrance of DG frameworks either 

associated with the network or µG increments. Sun 

powered, wind, small scale hydro, and diesel are the most 

driving wellsprings of DG frameworks and in this manner 

control quality issues identified with these DG frameworks 

have been distinguished in and appeared in Table 3. The 

table demonstrates that most generally utilized sustainable 

power sources (RESs, for example, sun based PV and wind 

vitality frameworks can have all the PQ issues, for example, 

voltage hang/swell, over/under voltage, voltage and current 

music, and flash. On account of the differing idea of wind 

and sun, the unexpected changes in wind condition (speed, 

heading, turbulence, and so on.), and sunlight based 
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radiation (because of overcast cover), the electrical yield 

voltage can have an immediate effect if not adapted through 

the coordination gadgets legitimately and in this manner 

causes PQ issue. Contrasting with this, little/miniaturized 

scale hydro has lesser PQ issues. Fundamental favorable 

position of these RESs is they are sans contamination. 

Customary source diesel likewise has lesser power quality 

issues, for example, voltage, droop/swell, over/under 

voltage and glint. Principle impediment of this source is that 

it produces CO2 which dirties nature. So more research 

accentuation ought to be given to enhance PQ issues in 

incorporating RE sources. 

 
Fig. 9: PQ problems related to DG systems 

VI. COMMUNICATION SYSTEMS 

For control and assurance, correspondence frameworks are 

imperative. The essential specialized techniques so far 

utilized as a part of the current µG test beds are: control line 

bearer, broadband over electrical cable, rented phone line, 

worldwide framework for portable (GSM) correspondence, 

LAN/WAN/Web (TCP/IP), remote radio correspondence, 

optic fiber, Wi-Fi 802.11b (scope of a couple of 100 meters; 

speed 5– 10 Mbps), WiMAX 802.16 (territory 10– 30 miles; 

speed 75 Mbps), and ZigBee/IEEE 802.15.4 (for 

computerized metering framework). 

VII. FINDINGS OF THE STUDY 

From the survey of µG models it was discovered that a large 

portion of the proving grounds are air conditioning µGs. As 

the lattice and most loads are air conditioning, the air 

conditioner µG is anything but difficult to coordinate with 

the framework. Keeping up the power quality is one of the 

basic undertakings in air conditioning frameworks. Then 

again, the principle advantage in DC framework is that there 

are few power quality issues and in this manner less extra 

control or segments are required. The utilization of DC µG 

is exceptionally constrained however because of 

inaccessibility of enough DC loads. HFAC µG is another 

idea and is a conceivable route for incorporating sustainable 

power sources to the µG. One of the principle points of 

interest is that PQ issues are lesser in this framework. The 

principle issues of the HFAC µG framework is the many-

sided quality of the control gadgets, substantial voltage 

drop, and higher long separation control misfortune, which 

at present restrains its pragmatic execution yet could be 

looked into upon. 

Power quality is a potential issue in µG framework. 

As the inexhaustible DG sources are profoundly reliable on 

condition, fluctuation of the asset presents some PQ issues. 

Subsequently thought of PQ execution for any µG 

framework is basic. Audit of the proving grounds 

demonstrates that few µG test-beds have executed power 

quality gadgets. In this way, additionally examine is 

required to enhance their PQ and unwavering quality and 

along these lines increment the execution of µG 

frameworks. 

Capacity framework is one of the vital alternatives 

that a µG ought to have for its fruitful and stable activity. 

The majority of the current proving grounds have battery 

stockpiling; some have capacitor banks and flywheels as 

capacity gadgets. A portion of the µGs have a blend of a few 

stockpiling units together and some don't have any capacity 

units whatsoever. 

Available at the framework. On the off chance that 

the framework does not have any capacity gadgets and just 

RES is available as DG source, at that point lattice 

reconciliation is a critical choice for that µG framework. 

Additionally study should be possible on that respect. 

VIII. CONCLUSION 

DC µG isn't extremely well known in European areas 

however it has focal points in regards to lesser PQ issues; 

more accentuation ought to be given to this framework. The 

principle obstruction to grow this innovation is lesser 

measure of DC loads. As innovation has been propelling, 

more DC-good loads can be acquainted with conquered this 

circumstance. The greater part of the current air 

conditioning µG test beds have included batteries as 

capacity gadgets however it is costly; encourage innovative 

change can help the framework to wind up monetarily 

feasible. More entrance of RESs is normal in µG 

frameworks as they are nearly contamination free and along 

these lines condition agreeable. All things considered 

potential exertion ought to be given to take care of PQ issues 

related to the RE sources. Mix of various RE frameworks 

alongside capacity has a potential future since it stores the 

spotless vitality at whatever point accessible. The 

progression away and battery frameworks looks 

encouraging as far as cost and innovation. In spite of the fact 

that underlying framework cost and task and upkeep cost 

(O&M) might be higher, considering the necessities of 

interest side administration and boosting the utilization of 

accessible RESs, µG with capacity gadgets could be a 

reasonable alternative sooner rather than later. 
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