
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 02, 2016 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1297 

Application of Inverter less Flywheel for Energy Storage System 
Shridhika Malode1 Prof. Rutuja Hiware2 

1,2G.H.Raisoni College of Engineering, Nagpur
Abstract— The world’s energy sources are derived from 

conventional sources i.e. fossil fuels. These are non 

renewable energy sources and are limited on the earth 

whatever energy generated from these primary energy 

sources should be utilized optimally, flywheel can store 

electricity from the electrical supply system in the form of 

kinetic energy, and can dispense that energy back to the 

electrical supply system in quick bursts. with the view of 

new technologies the cost of Flywheel technology can be 

lowered and this technology will play a vital role in securing 

global energy sustainability. 
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I. INTRODUCTION 

By using increased automation of factories, load side 

electrical power quality is much important. The important  

factors divide into  to the electrical power disturbances are 

into two parts. One is voltage sags (dips) which are 

approximately 0.2 seconds in duration, and another is 

blackouts. From a statistics during 7000 day in Japan[1], 

90% of voltage sags are within 0.25 s. These power 

disturbances lead to serious errors in the automation system 

of the factories. This paper deals with two different duration 

disturbances     (1) voltage sag compensator (2) blackout 

compensator Fig. block diagram 

II. VOLTAGE SAGS AND BLACKOUTS COMPENSATION 

A. Flow Chart of Project 

 

Fig. 1: 

 
Fig. 1: Block Diagram 

III. DESCRIPTION OF BLOCK DIAGRAM 

The coming AC source is goes to the induction motor and 

induction motor will work as a prime mover to the 

alternator. The output of alternator and input supply goes to 

the voltage sag compensator part. Now for balancing the 

voltage DC field excitation gives to the alternator. Whatever 

we get from the voltage sag compensator it gives to the 

UPS. UPS is nothing but the uninterrupted power supply. 

During normal power supply ups goes to the load, 

and simultaneously battery will charge through the rectifier 

which will use in case of blackouts compensation. During 

blackouts energy stored in the battery give to UPS and then 

UPS gives to load and we get uninterrupted supply for load. 

 
Fig. 3: 

IV. HARDWARE MODEL ON PCB 

 
Fig. 4: 
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V. DESIGN OF FLYWHEEL FOR ENERGY STORAGE SYSTEM 

 
Fig. 2: Circuit Diagram 

VI. FUTURE SCOPE 

A low cost hybrid BLDC motor can be constructed by using 

car alternator and the Flywheel energy storage system. The 

modification can be made on the alternator side, and the 

permanent magnets can be fitted on the alternator rotor so 

that the frictional losses of slip ring are removed. The ESC 

(Electronic speed controller, which is used in toy helicopters 

to run brushless out runner motor) which has two wire DC 

input and three wire DC output and is a MOSFET based 

controller. The same controller is used to run alternator as a 

Hybrid BLDC motor. The flywheel can be installed on 

alternator rotor shaft and the same alternator can be used as 

motor/alternator. New and advance materialistic engineering 

should pick the technology and with the advancement in 

materialistic science the weight of the flywheel can be 

reduced.  

Then after there is a potential to use magnetic 

levitation as a way to prolong ate the life of FESS since 

there is no friction on the system because of the magnetic 

levitation there will be no wear and tear of the system and 

hence system could last for more years when compared with 

conventional storage system like batteries, solar cell etc. 

VII. CONCLUSION 

The main system components, i.e. flywheel, electrical 

machine, power electronics interface, bearing system has 

been discussed in details. It has been shown that composite 

materials are more advantageous when building flywheel 

rotors due to its higher tensile strength to density ratio. They 

allow high-speed rotation and therefore high specific 

energy, which enables compact design. There are multiple 

options when choosing the electrical machines. It can be 

concluded that a permanent magnet synchronous machine 

have robust design, mainly due to its efficiency and high 

power density.This paper clarifies the following points 

about the inverter-less flywheel system; 

1) The optimal stored energy design for the inverter-less 

voltage sag compensator composed of off-theshelf 

squirrel-cage induction motor and flywheel is 

established and experimentally verified. 

2) The flywheel energy storage system is confirmed by the 

voltage sag test using tap changing of the auto-

transformer. 

3) The concept of blackout delay system is proposed and 

the usefulness of this system is experimentally verified 

by the field tests of the real industrial robot. 
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