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ABSTRACT 

Renewable Energy Sources are generally utilized in power generation nowadays. 

Energy storage is a governing factor. It can decrease power variation, improve 

the framework adaptability, empowers the capacity and dispatching of power 

produced by renewable energy sources, for example wind, solar etc. Distinctive 

storage methodologies like Compressed Air Energy Storage System (CAES), 

Voltage Regulation-Battery energy storage system are utilized in electric power 

framework. Energy storage is included in a storage medium, a power 

transformation framework and an equalization of plant. Electrical energy 

storage can possibly raise the circumstances by empowering the renewable 

energy to store in place of curtail and can be utilized in future. 
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I. INTRODUCTION 

The renewable energy sources are being conventially used 

nowadays. The renewable energy sources which has an 

incredible potential to produce electricity as they are 

inexhaustible in nature, economical and is less dangerous for 

environment. However, they are uncertain energy source as 

theopower cannot be produced at the time when required. 

 

At present, the whole world is centralized on the renewable 

energy sources. Over the previous decades and interest is 

developing about the investigation of renewable energies 

(like wind and solar energy) for production of electrical 

energy. However, the production of electric power varying as 

the wind accounts for a random feature and the accessible 

solar energy is dependent upon the weather circumstances. 

Another choice is to store energy in battery bank. So, for 

continuous power supply and energy stability, energy 

storage is the best resource for future.  

 

The development of renewable energies and the 

requirement for medium of transport with less amount of 

CO2 outflow has lead to a new interest in storage, which has 

turned to be a key element of sustainable growth. Energy 

storage is a governing factor in renewable energy plants. It 

can lessen power variation, upgrades the framework 

adaptability. The power network is a composite system in 

which the supply and requirement for power must be steady 

for the given timeframe. The authentic and secureness of the 

grid, and the attribute of power delivered to the user, rely  

 

upon that balance. Energy storage can play a vital part in this 

steady performance by storing energy produced at once for 

later use. 

 

Energy storage is especially beneficial when utilized in 

association with non-dispatch able renewable energy 

sources such as wind and solar energy. Dispatch able energy 

sources such as natural gas power plants can adapt to their 

capacity result here and there according to required by 

system operators. If in case there is deficient load to require 

their output, they can be shut down totally and the energy is 

saved until it is needed. By contrast, renewable energy could 

not be turned off or balanced as when wind stops blowing or 

sun stops shining, no power is generated. On the other hand, 

when the wind is speedy and the sun bright, then the amount 

of power generated is more than it is needed. 

 

So, in this case power has to be stopped and production of 

renewable power has to be reduced. Energy storage gives a 

system to conserve that renewable energy. 

 

Hence, the renewable power age framework requires 

inexpensive and productive energy storage. There are 

various sorts of power stockpiling such as ordinary batteries, 

flywheels, ultra capacitor, flow batteries, compressed air 

energy storage (CAES), voltage regulator-battery energy 

storage system (VR-BESS) and maximum power point 

tracking (MPPT). 
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II. METHODS FOR STORING ENERGY 

There are different methods of storing renewable energy that 
are very beneficial and widely used nowadays. The methods 
are as follows: 
1. Compressed Air Energy Storage (CAES) 
Compressed air energy storage (CAES) is an approach to 
accumulate energy produced at one time for use at some other 
point utilizing compressed air. At utility scale, energy created at 
the time of low energy request (off- crest) can be released to 
fulfill higher interest( crest load ) periods. CAES, that are 
prolonged service phase, cost effective energy, minimal effort of 
upkeep and activity and high power proficiency, have been 
appeared viable answers for utility-scale energy stockpiling on 
the hours timescale.. This feature have efficiently actualized in 
Hantorf in Germany, McIntosh in Alabama, Norton in Ohio ,a 
municipality in Iowa, in Japan and under construction in Israel. 
The CAES create control by gathering vitality as compacted air 
in a caven. This framework is a cross-breed methodology of 
energy stockpiling and sustainable power production. The 
energy would transmit to CAES framework by using the air 
compressor, that makes high-weight compacted air at medium 

temperature, and put away in over the ground weight stockpiling 
tank as a momentary stockpiling.. At a point when the utility 
power outage or on peak situations, it would be provided to 
drive the air extension unit that the pole coupling with generator 
so as to deliver the electric power. The power from generator is 
speaked by AC/DC/AC converter functioning as grid associated 
inverter, which is utilized for interfacing with electrical cable 
and moreover manage the constant voltage and frequency.  
  
The storage system of a CAES is one of the most interesting 
features of this technology, and is entirely associated to its 
feasibility, energy density and ductility. There are some 
classifications of air storage vessels, based on the 
thermodynamic situations of the storage, and on the 
methodology chosen: 
 
Consistent Volume Storage (Solution mined natural hollows, 
over-the-ground vessels, aquifers, car applications, etc.). 
 
Consistent Pressure Storage (Underwater weight vessels, Hybrid 
Pumped Hydro - Compressed Air Storage). 

 

Fig1: Diagram of Renewable Energy storage by using CAES 

 

2. Voltage Regulator-Battery Energy Storage System 
(VR-BESS) 

The Voltage Controller –aBatterytEnergy Storage System 

(VR-BESS) is made by combining Buck converter and Boost 

converter employed in a solitary structure. This framework 

is named as Voltage Regulator – Battery Energy Storage 

System (VR- BESS). For wind energy the proposed 

framework is associated with a generator – turbine by 

methods of an unconfined rectifier. In the presence of solar 

radiation, this framework is straightforwardly associated 

with solar modules. The VR-BESS is associated with the ac 

utility source by methods for a switch-mode dc-ac converter. 

 
Fig-2: Block Diagram of VR-BESS 

There are two power stages: dc-dc voltage controller and 

battery vitality stockpiling. The voltage guideline is 

productive by methods for a dc-dc converter, which raises 

the supply arrange voltage to a controlled yield dc transport 

voltage. As to battery vitality stockpiling, this power stage 

stores the vitality from the supply arrange in the battery 

bank and implants the vitality from the battery bank to yield 

dc transport.7 

 

A. DC-DC Converters 

Switch mode dc-to-dc converters are utilized to change the 

unregulated dc contribution to a controlled dc yield at a 

perfect voltage level. There are two kinds of essential 

converter technology: 

 

I. Buck Converter 

It is a step down dc-dc converter. It generates a lower 

average output voltage than the DC input voltage. The circuit 

diagram of buck converter is given below.  
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Fig-3: Circuit Diagram of Buck Converter 

In this, 

Average Inductor Current = Average Output Current (as 

average capacitor current in steady state is zero). 

 

II. Boost Converter 

It is a step up dc-dc converter. It generates a higher average 

output voltage than the DC input voltage. The circuit diagram 

of buck converter is given below.  

 

 
 

CONCLUSION 

Nowadays, the concept of renewable energy storage is 

widely used worldwide. The renewable power age 

framework requires inexpensive and productive energy 

storage. Energy storage can decrease control vacillations, 

improves the framework adaptability. The methodologies 

that are used for renewable energy storage are very 

beneficial as it tries to improve the system efficiency and 

stability. The proposed framework becomes appropriate 

enough for applications such as wind and solar power. 

Therefore, its result can be utilized for the backup power 

framework and peak shaping for the energy management 

applications.  
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