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Energy storage - Safety is a business quality carrier
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Distributed Energy Management and Batteries Team
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The BatteriesLab deploys services and expertise worldwide

Selection of projects and services
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THE BATTERIES 

ECOSYSTEM

SERVICES
• Startup evaluation

• Technology tests/recommendation

• Projects support/follow-up 
• ENGIE Research

• ENGIE Global Care

• ENGIE Business Units

• Venture Capital ENGIE

• Incubators ENGIE

• External customers Laborelec e.g. DSOs

Universities

• Electric models

• Ageing models

• VUB, RWTH, MIT,…

Battery Startups

• xxx

Collaborative 

Projects

• GHOST

• ASSURED

• Energyville

Storage Community

•RS2E

•Internal ENGIE

•Key Programs

•EASE

•…

Battery IntegratorsBattery Suppliers

End 

user

Panorama of the ENGIE BatteriesLab interactions
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ENGIE BATTERIESLAB

Electrochemical 

expertise

Performances Monitoring

Real market prices 

awareness

Lab Tests

Technologies 

assessment
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Safety

• Risk and insurance companies

• Research institutes

• …

Checklists & 

safety guidelines



 Human error

 Electrical

 Fire or explosion

 Chemical

 Mechanical

 Thermal

 Environmental

 …

Possible hazards with batteries
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S. Hoff, K. Steeves “New Insights into Thermal Runaway of Valve Regulated Lead-Acid Batteries”, (2005) 

Battcon

Commercial Li-ion cell undergoing

thermal runaway in external heating

abuse test

(18650 type)

F. Larsson, “Lithium-ion Battery Safety - Assessment by Abuse Testing, Fluoride Gas Emissions and Fire 

Propagation,” Chalmers University of Technology, Göteborg, Sweden, 2017.

Commercial VRLA battery showing

signs of thermal runaway



Many battery applications, many battery chemistries, many concerns
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Technical concerns

How to increase performances?

Concerns of users

How to have good performances at a low price?

Batteries Lab Main concern

How to keep safety?

Batteries are selecting according to various requirements

Safety is key and major subject for ENGIE Batteries Lab

Thermal fuse

TMS PTC

BMS

Fireproof 

walls

Control of 

temperature

Fireproof 

container

Ventilation 

system

Explosion proof 

design

Safety valve

Gas detectors
Casing

Overvoltage fuse

Venting 

(overpressure)

Overcharge 

contactor 

(pressure fuse)

CID device on prismatic & cylindrical 

cells : activation of safety vents

Aluminium

Add. Layer preventing nail 

penetration



Energy Storage Park at Drogenbos
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Sizing
RFQ

writing
Suppliers 

short-listing

Binding 
offers 

assessment

Suppliers 
selection

EMS 
elaboration

Procurement
FAT 

validation

Cells testing
Site 

integration

TSO 
validation for 
EMS strategy

SAT 
realisation

Qualification 
support 

Remote 
Monitoring

Technologies 
assessment

Deployment 
under new 
use cases

Technical 

requirements to 

provide FCR
Solutions assessment 

(#13 suppliers)

Batteries selection 

(#5 suppliers)

EMS built up to 

manage the battery 

State of Charge

Site Acceptance Tests 

recommendation and evaluation 

at Drogenbos

Factory Acceptance Tests 

recommendation and evaluation 

at integrators’

Discussion with Elia 

to implement EMS
Ageing analysis of 

the different sub 

technologies

• Batteries performances 

follow up

• Trouble shooting

INEO SCLE

1 MW – 1 MWh

ALFEN

1 MW - 1MWh

GENERAL ELECTRIC

2 MW - 2 MWh

YOUNICOS

2 MW - 2MWh

Toshiba

1 MW- 0,35 MWh

(Q1 2018)

Context

• Potential 20 MW / 20 MWh storage park

• Li-ion batteries from different suppliers, (7 MW / 6,3 MWh)

• Dedicated to the Frequency Control Regulation (FCR)

• Deploy later for other applications

The ENGIE Batteries Lab is in charge of :

• Verification of battery manufacturer’s

specification sheet

• Characterization tests and R1 

profiles applied at cell level

Feasibility of 

remuneration stacking
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REX on documented incidents on batteries
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From April 2016

Market consultancy



REX on documented incidents on batteries
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 Goals
— Understand risks and learn how to manage them

— Improve ENGIE guidelines and good practices for battery projects

 Listing of battery incidents from 1994 until S1-2018, classified in 4 categories:

Mobility / Stationary / Embedded / Others (Transportation/R&D/Recycling/Storing…)

What?
Type of 

device/model

How was it handled?
Action taken/lessons learned

Where/When?
Date/Country/City

LFP

Lead-Acid
NMC LMP

NiMH

LTO

NCA

Na batteriesNiCdAlkaline

Which chemistry?
Technology/Subtechnology

What happened?
Incident type/details

Which consequences?
Victims/Environmental impactWho?

Device/battery/cell vendors



 All battery chemistries are subject to incidents

 The consequences are highly dependent on the chemistry

 Norms and standards vary from the usage and from the chemistry

 How to keep safety while performances and technologies are developing?

Conclusions
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 Lessons learned from documented incidents improve guidelines and requirements for future

products

 Safety is not technological only (low risk chemistry) but also a matter of industrial risk analysis and

improved market solutions

 ENGIE is expecting a higher level of maturity, also for the sake of market credibility



Safety of stationary storage using Li-ion batteries

Return of experience

storage.laborelec@engie.com

Confidential X Restricted Public Internal

mailto:storage.laborelec@engie.com

