
The Future of BESS: Trends Shaping 
Next-Generation Battery Energy Storage 
Systems
Jason Shores
Senior  Application Engineer



01 Long Duration Energy 
Storage
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LDES Projected Deployment

UK Italy South Africa USA Australia China India

Low Estimation LDES 12 11 11 110 26 510 170

High Estimation  LDES 61 56 58 150 30 785 260
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Enquiries for LDES

2h  early  
domination 

(2021~2024)

4 hour and long duration storage 
dominates, storing more energy 

from bigger renewable sources. 2h 
market saturated

2h and 4 hour 
reach parity
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Footprint reduction:

- By moving to 4 hour systems 

you double the number of 

BESS containers per PCS, this 

raises the overall site energy 

density.  This is made more 

noticeable by increasing to 6 

or 8 hours.

2h SYSTEM 4h SYSTEM

Land saved by: ~20%+ 

Plant Level
-Small footprint, Flexible 

layout, side to side and back 

to back installation possible. 
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PCS+MVT Battery Containers



02 Longer lifetime
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LDES Projected Deployment
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System Degradation: SOH vs Year (0.5P)

ESS with typical 280Ah

ESS with Hithium 314Ah 491GWh

280Ah Cell 314Ah Cell

Energy Throughput 
increased by 25%

System Cycle Life 
increased by 25%
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NOTE: Comparison based on: 
• System with typical 280Ah cells VS System with 314Ah cells
• 100MWh, 0.5P, 1cycle/day, 100%DOD, 65%EOL
• For illustration purpose, results may differ with different conditions

Energy throughput increased by ~25% (0.5P).

For 100MWh project, 124GWh more energy throughput

20Yrs

25Yrs

615GWh

280Ah Cell 314Ah Cell
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LDES Projected Deployment



03 Alternative Chemistries
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Sodium Ion Cells

Redox Flow Sodium ion Solid State

Cycle Life

High-temperature 

Stability

Volumetric Energy 

Density

Safety

BOP integration



04 Higher Safety
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Safety Standards

Quick list of international safety standards

• Steel needle, diameter=8mm
• Speed: 25 mm/s
• Penetrates and stays inside the 

cell
• Rest for 1 hour

• Half cylinder, radius = 75 mm
• Speed: 5 mm/s
• Deformation ≥ 30%  or U = 0 V 
• or pressure ≥13 kN
• Rest for 1 hour

Nail Penetration Test

Crush Test  
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ACTIVE SAFETY: BMS PREVENTION & PROTECTION

Module VentingCell Venting

Pre-Warning Safety Venting Thermal Runaway Thermal Propagation Cooling Down

Fault Diagnosis

Health Status 

Assessment

Fire Suppression 

System Triggered

Ventilation 

System Triggered

Adjacent Cell thermal runaway
Module thermal propagation

Internal temperature stable rise

Cell thermal runaway

Reduced gas

Adjacent Cell Venting

• Early intervention is the 
key

• Prevention of thermal 
propagation is the last 
defense line 

Cell Temperature
Cell Voltage

BMS 

Sprinkler System Start 
Spraying

System 

Cutoff
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Safety Standards

Design in accordance with NFPA855

Authorized 3rd Party Safety Validation
All key components with UL and/or CE

Smoke Detector Heat Detector

Aerosol Fire Alarm Control Panel Ventilation System

Water Sprinkler System Gas Detector

• NFPA 68 Analysis

• NFPA 69 Analysis

• NFPA 70E Assessment

• NFPA 72  Compliant  Alarm System

• ESS Fire Extinguishing/ Suppression System 
Design Review

• Hazard Mitigation Analysis
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