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Abstract
Battery Energy Storage Systems (BESS) have emerged as a critical
component in modern electrical grids. They provide a wide range of
services including frequency regulation, peak shaving, renewable energy
integration, and grid stabilization. With increasing renewable energy
penetration, the role of BESS becomes essential to mitigate the
intermittent nature of solar and wind power. This paper explores the
types, functions, and recent advancements in BESS technology while
highlighting its implementation in the Indian energy sector. Key
challenges such as cost, lifecycle, and environmental concerns are also

addressed, along with potential solutions and policy initiatives.
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INTRODUCTION

Modern power grids are increasingly dependent on intermittent renewable energy
sources like solar and wind. Battery Energy Storage Systems (BESS) act as a buffer,
storing surplus energy and supplying it during demand peaks. They improve grid

reliability, flexibility, and sustainability.

148 | Page 148- 151 © MANTECH PUBLICATIONS 2022. All Rights Reserved



Journal of Electrical Power System Engineering and Technology

MANIECH

Publications Volume 7, Issue 3, September-December, 2022

TYPES OF BATTERY ENERGY STORAGE SYSTEMS
There are several types of BESS used in grid applications:

1. Lithium-ion Batteries

2. Lead-acid Batteries

3. Flow Batteries

4. Sodium-sulfur Batteries

Each type has its own advantages in terms of energy density, efficiency, and cost.

FUNCTIONS AND BENEFITS
BESS offer the following grid services:
- Frequency regulation

- Peak load shaving

- Energy arbitrage

- Black start capability

- Renewable energy firming

BESS IN INDIAN POWER GRID
India has initiated multiple pilot projects integrating BESS. For example, SECI has
announced large-scale storage tenders. BESS is particularly useful in regions with high

solar and wind penetration.

CHALLENGES

Despite its benefits, BESS faces challenges:
- High initial cost

- Limited lifespan

- Recycling and disposal issues

- Safety and thermal management
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RECENT DEVELOPMENTS AND FUTURE SCOPE
Advancements in battery chemistries, Al-based energy management, and falling battery
prices are driving BESS adoption. Government policies like FAME-II and PLI for

battery manufacturing are encouraging investments in this sector.

Table 1: Comparison Of Different Bess Technologies

Battery Type Efficiency (%) Cycle Life Application Area
Lithium-ion 90-95 5000+ EVs, Grid Support
Lead-acid 70-85 1000-1500 UPS, Backup
Flow Battery 65-75 12000+ Grid Storage
Sodium-sulfur 85-90 2500-4500 Grid Level Storage
CONCLUSION

Battery Energy Storage Systems are an indispensable asset in transitioning towards
sustainable and resilient power grids. Their ability to store energy and release it on
demand addresses the variability associated with renewable sources. India is making
promising strides, yet continued investment, supportive policies, and indigenous

innovation are crucial to harness the full potential of BESS.
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