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T00 Signification:
600
Thermal Runaway » Thermal runaway is a violent incident for the

= battery with electrochemical and exothermic
2 400 Seperspor reaction and self-heating phenomenon.
m Failurel/lnternal
: Shorl Girat

300 e . .
= 7[Gioi Coll Vg » QOccurs production of toxics and flammable gaz,

200 and fire.

U W

e
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Time [rnin]

Ul 9540A - Figure 7.1
lllustrative Example of a Thermal Runaway
Temperature Curve
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Source :DNV GL - Document No.:

10209302-HOU-R-01

Mc Micken Accident
» ESS 2MWh / 27 Battery rack / 10584 cells

Tme | bems

16:54:30 Incident detected
16:54:40 Temperature begin to increase in the rear of rack 15

16:55:50 Fire suppression system discharges Novec 1230

17:44 APS notifies 911

17:48 Fire department arrival time

20:02 Front door of container opened by emergency responders
20:04 Explosion occurs

Notes :

» Duration of the event close to 3h

» Explosion due to an accumulation of toxic & flamable gases
» 0 deflagration vent panel placed on the BESS

» 8 firefighters injured whose 4 very seriously
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OVERPRESSURE
|

—> 20 mbar corresponding to the effects of glass breakage
50 mbar corresponding to irreversible effects and slight damage to structures
|:> 140 mbar corresponding to the first lethal effects and serious damage to structures
200 mbar corresponding to significant lethal effects and serious damage to structures

‘ 300 mbar corresponding to very serious damage to structures

Source : https://aida.ineris.fr/inspection-icpe/risques-accidentels/risque-explosion/risque-explosion
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NFPA EVOLUTION

NFPA 855 has been revised due to the international accidents
on Energy Storage System.

The 2023 Edition NFPA 855 includes the Following updates
requirements :

» Explosion control

» Gas détection

» Management of Thermal Runaway

Standard for 9.6.5.6.3* ESS installed within a room, building, ESS cabinet,
. . ESS walk-in unit, or otherwise nonoccupiable enclosure shall

the Instal Iatlon Of Statlonary be provided with one of the following: :

Energy Storage Systems

2023

(1) Explosion prevention systems designed, installed, oper-
ated, maintained, and tested in accordance with NFPA 69

(2) Deflagration venting installed and maintained in accord-
ance with NFPA 68

VIGILEXtENERGTjﬁ,



CODES &

UL 9540

NFPA 855 IFC
Energy Storage

Systems and Standard for the Installation of Stationary Energy Storage Systems International Fire Code

quipment
UL 9540A ‘

Test Method for : I NFPA 68

Explosion Control
(TIA_B55_20_2)

EvaRlﬂggnw%;'ré?rremal Stangard on Exglosion N FPA 69 Eggalglf]z';zd
Propagation  satiery NI  Oetagraiionvening | Siznderd.on Sxplosion ‘
Systems | Tested in 9540a
Product Installation
Listing Codes
Standard

Image provided by Sandia National Laboratories Energy Storage Program
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Non-vented explosion curve

Pressure, barg

GHMM =

F_ Tre maebmum (retsours Srveipad o 8 (SOlaned deflagratan of
optirrem = ature

Pla  Tha enciosurs design pressurs sufickent 1o resist Preg
Freg The maximum pressure deveioped in 3 venied snclosurs during a venied
L s

E_ Pressure Ihat scirrates & verd Ciosurs when [he preusars o increesed showly

FIGURE 1. If designed and sized correctly, explosion vents re-
duce the maximum pressure (P,,,) of a deflagration to a safe
level (P,.4) that the equipment is designed to resist (P,,)

VIGILEXEEN =RGY;.






v’ Fire extinguishing systems by inerting (gas,
powder and water) do not stop thermal
runaway.

v" Thermal runaway can only be stopped by
battery flooding. (with water)

v" The spraying of water on the particles emitted
during the evaporation of the electrolyte
increases the generation of H2.

v" The gases must be removed to avoid
concentration and the creation of an explosive
environment.

v’ In the event of a thermal runaway, the
firefighters cannot access the interior of the
BESS to spray the battery.

Fast acting
suppression
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PATENT PENDING

Rapid removal of
gases duri iresi
ing battery fires is critical to explosion prevent
ention
VIGILEX E'N'
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| M GAS VENTING Bl EXPLOSION VENTING L
ﬁ/ Integrated vent panel activated
alE o n =JE:..:--... /_ Explosion Vent
T .
'El:.‘l:'!:' .'
[ o i_ Ii ’
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VIGISPACE

Explosio without
VIGISPACE
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components for your success

THANK YOU
FOR

sales@vigilexenergy.com

Z.A. de la Lande — 49170 Saint-Georges-sur-Loire — FRANCE =~ www.vigilexenergy.com VIGILEXD
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