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Abstract 

This paper spots out the fact that advancement towards research and development is required 

in present scenario of power system to increase the load demand. To meet the demand 

involvement of renewable energy is required in today’s energy scheme. This paper indicates 

the advantages of integrating the variable renewable energy in power system. The integration 

of VRE will help in maintaining voltage regulation and system stability for present energy 

generation and distribution technique. The introductory part of paper represents the benefits 

of integration of variable renewable energy in distributed power system. A 

review renewable good grid system in recent years indicates the promising potential of 

such analysis characteristics within the future. 
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INTRODUCTION 

Nowadays Energy plays main role for the 

evolution of mankind for survival in this 

world. Though such drastic usage of fossil 

fuels in a regular manner tends them 

towards the annihilation of all source very 

soon. Renewable source of energy, such as 

wind energy, solar power (PV), and 

hydropower, has become the main reason 

of attrition in a field of our energy system 

because it provides resources conservation 

for future aspects, environment protection, 

and reduction in carbon emission i.e. clean 

energy. Generation and Distribution grids 

are the fundamental factors of energy 

conversion and transmission, which plays 

a huge essential role in the development 

and utilization of renewable energy. 

 

During the last 3 decades, the utilization of 

wind and alternative energy generation has 

inflated considerably. They are doing 

supply a free fuel supply, however 

conjointly variable in nature solely 

manufacture the facility once there's the 

supply of star or wind resources. 

Therefore, we tend to decision them 

variable renewable energy (VRE). Wind 

and star electrical phenomenon (PV) don't 

naturally have on-the-spot energy storage, 

thus their output is often brought up as 

Non Dispatch able. Alternative 

characteristics that create VRE integration 

a challenge are the uncertainty related to 

their output and asynchronous nature of 

interconnection to the grid. As prices for 

wind and star still decrease and rules need 

the utilization of a lot of clean energy 

technologies, there's a desire to grasp the 

technical challenges and develop solutions 

to integrate ultra-high levels of VRE into 

power systems [1]. 

 

There are various options for renewable 

energy dispatch inclusive of all challenges 

which occurred while employing such 

factors which may help in increasing 

viable assets (such as fossil fuel units), 

renewable energy is stored by  using a 

variety of rising methods, and demand-

side management programs for 

enhancement of present power systems 

era. The balance between supply & 

demand for power system is managed by 

regulating the output of each grid in 

accordance to load status on demand side. 
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One of the distinctive options of PV 

associate degreed wind turbines is that 

they're generally designed employing a 

power electronic interface to the grid 

known as an electrical converter rather 

than a synchronous generator. this can 

be as a result of a PV system naturally 

produces DC electricity and most new 

turbine styles use some style of power 

physical science to convert the non-

synchronous rotation of wind turbines 

into AC waveforms compatible with the 

facility grid. The electrical converter 

converts electrical energy (DC) 

electricity to grid-compatible AC power. 

Discussion on the planning of inverters 

for renewable and distributed energy 

applications are often found within the 

references [2, 3]. 

 

It’s required to make a balance by 

controlling conventional energy supply at 

both end dispatching centers and 

demanded load centers (consumers). 

Failure of system is also an inherent cause 

of uncertainty which affects the efficiency 

and stability of grid, present power system 

is nowadays upgrading for upending such 

petty issues. Though wind and solar 

energy resources produce intermittently 

energy depending upon their source for 

generation i.e. sun and wind. It shows that 

at some extend the renewable energy 

sources are uncontrollable for some 

specific locations, which means these are 

non-dispatch able [4, 5]. 

 

VRE integration in power system with 

some required adjustments will provide 

terrific results for increasing the efficiency 

of system. This integration technique will 

help in maintaining the constant balance in 

generation and demand load side.   

 

The development of advanced electrical 

converter technologies over the last 

thirty years has allowed each PV and 

wind technologies to be simply 

integrated into AC electrical grids, but 

they are doing have completely different 

characteristics from synchronous 

generators and thus have distinctive 

challenges with this integration. One 

distinction is that the inherent inertia 

that an outsized rotating mass from a 

synchronous generator will give. This 

rotating inertia helps synchronous 

generators ride through voltage and 

frequency deviations within the grid 

caused by abnormal operations like a 

fault. As a lot of synchronous generators 

during a facility are replaced by 

electrical converter primarily based 

VRE, the inverters ought to be able to 

give “synthetic” inertia that mimics the 

characteristics of synchronous 

generators. Current power physical 

science will be designed to produce this 

also as an outsized array of adjuvant 

services that are required to support 

reliable grid operations. 

 

According to Mark a Delucchi and Mark 

Z. Jacobson there are seven useful ways to 

design and operate the required variable 

renewable energy system to fulfill the 

reliability of present electrical power 

system by providing desired load demand: 

1. To interconnect the natural variable 

energy source (like wind energy, solar 

energy, wave energy, tidal power) with 

conventional one to improve the output 

of electricity demand at consumer end. 

2. To use the alternative and non-variable 

sources of energy (such as 

hydroelectric power) to nullify the 

gaps between demand and variable 

renewable sources of generation. 

3. To use tidy way for better load 

demand-response management for 

better to shift flexible loads to a time 

when more renewable energy is 

available. 

4. Electric Power should be stored at 

power generation stations in batteries 

or in form of  hydrogen gas, molten 

salts, compressed air, pumped 

hydroelectric power, and flywheels), 

for further use. 

5. To forecast the weather for better 
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planning of energy supply to 

consumers. 

6. To prepare mobile battery sources for 

storage of energy “grid on vehicle” 

system. 

7. To increase the size of renewable 

energy generation, because available 

sources of generation for renewable 

energy presently in not that much to 

achieve the demand load. 

 

INTEGRATION OF VRE 

The main attribute of VRE that has to be 

addressed is that the variability of the 

resource and the way to account for this 

variability over many time scales. Since 

VRE isn't dispatchable, there are variety 

of technical opportunities to make grids 

that are a lot of versatile and may 

accommodate higher levels of VRE. 

Describe variety of integration choices 

and the way they'll increase the quantity 

of VRE in power systems. There area 

unit a spread of challenges to integrate 

high levels of VRE into power systems. 

This section can discuss a number of 

those challenges specializing in 

operational issues and additionally 

review a spread of potential solutions.

 

 
Figure 1: Variable Generation vs Storage. 

 

Generator flexibility includes the power 

of the generator to ramp power up and 

down and operate at low output levels. 

The ramping capability of existing 

generation is a crucial thought once 

making an attempt to balance load and 

offered generation. Since massive 

amounts of VRE will cause massive 

changes within the internet hundreds 

seen by different generators, it's vital 

that there are offered ramping 

capabilities. The minimum load on 

existing generators is additionally 

another vital thought since it's 

sometimes a determinative issue on what 

quantity VRE are often run at any 

specific purpose in time [11]. 

 

The VRE output is crucial for 

operational ultra-high renewable systems 

unless important reserve margins are 

designed to account for not having the 

ability to predict the long run VRE 

output. Prognostication will have 

completely different completely 

different} impacts and values at 

different prognostication horizons, 

starting from day-ahead to minutes-

ahead. The natural resources 

prognostication acts sort of a 

programing mechanism used for 

dispatchable generation. Correct 

prognostication of VRE output will 

considerably scale back reserve margins 

and make sure the most economic 

systems. New prognostication 
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techniques have shown inflated worth on 

the far side persistent prognostication 

and also the worth of renewable 

prognostication has been studied for 

integration higher penetrations of VRE 

[12, 13]. 

 

APPLICATION OF VRE 

INTEGRATION 

1. VRE is most sustainable source of 

energy which will never run out, can 

provide output efficiently for many 

years. 

2. Maintenance cost is very less in 

comparison to traditional generator 

and motor assembly used presently 

for generation. 

3. VRE sources do not harm 

environment in any way, because of 

their output bi-products or 

precipitates (like carbon di oxide or 

chemical pollutants). 

4. VRE integration helps in maintaining 

balance between generation hubs and 

load demand end (consumer), also 

helps in enhancement of efficiency 

by fulfilling the load demand. 

5. VRE integration also provides 

voltage regulation and load flow 

regulation in power system, which 

makes system more efficient and 

stable. 

 

EXAMPLES OF VRE 

INTEGRATION 

AC power systems will point size from 

terribly little single households to 

continental systems that stretch over 

giantland areas. The physical size of the 

electrical power grid has had an effect 

on the quantity of VRE integrated into 

grids so far. The presently operative 

power systems with capacities starting 

from a hundred kW to a thousand GW 

Associate in quantity of VRE on an 

annual basis that has been integrated. 

In the U.S.A., the island of island 

reached over thirty fifth wind and 

alternative energy in 2016. This can be a 

combination of each large-scale wind 

plants and smaller distributed and 

customer-sited PV and wind systems. 

Maui’s peak load is around two hundred 

MW and with a mean load of eighty MW 

[14]. 

 

Two islands between Australia and 

Tasmania conjointly operate terribly 

high levels of variable renewable 

energy. Flinders Island operates with 

hour and King Island operates with sixty 

fifth variable renewables. King Island 

includes a three MW peak load and 

operates a sixty fifth annual renewable 

generation and is evaluating exploitation 

biodiesel to urge to 100 percent 

renewable energy. Another system of 

comparable size is El Hierro, one among 

the island off the coast of northwestern 

continent. El Hierro aimed to be the 

planet 1st 100 percent renewable energy 

island however presently operates at 

around thirty fifth VRE and uses a major 

quantity of hydropower and pump hydro 

storage to balance provide and demand. 

El Hierro’s peak load is seven.5 MW 

and average load is around four MW 

[15, 16]. 

 

Other square measure as within the 

figure is value note. Denmark reached 

forty second penetrations of VRE, 

Germany two hundredth, and California 

Bastille Day in 2015, however these 

square measure as are elements of larger 

synchronous AC grids and may ship 

excess power from VRE to neighboring 

regions and have confidence the system 

for stability support. Larger synchronous 

AC systems, like the Western 

Interconnection of the u. s. that's 

coordinated for responsible-ness by the 

Western Electrical coordinative Council 

(WECC) square measure solely around 

Bastille Day wind and star by capability 

and 11th of September by annual energy. 

The WECC facility includes a peak 

demand of roughly one hundred fifty 

GW. Studies are conducted to look at the 

impacts of high levels of VRE within the 
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WECC. These studies have shown that 

thirty fifth on Associate in Nursing 

annual basis and sixty fifth on an on the 

spot basis square measure technically 

attainable [17, 18]. 

 

CONCLUSION 

The power companies should move 

further for integration of variable 

renewable energy in present power 

system. It’s an innovative form of 

electricity which produces clean and 

non-hazardous kind of energy. By 

integration of variable renewable 

energy, challenges of electricity 

generation can be abolished and 

efficiency can be increased. This paper 

concludes that the integration will help 

in achieving the balance between 

generating stations and load demand 

(consumers). The studies from various 

countries and regions shows that the 

integration of VRE is must for making 

system stable. Therefore, there's 

requirement to develop variable 

renewable energy integration that comes 

with technical and monetary aspects 

with power system enhancements 

techniques. This would be helpful to 

gauge the balance electricity worth for 

desegregation PV during a good grid 

system. 
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