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Final results of project
BRAFA

Full scale fire fests of

¥ Battery Electric Vehicles in Tunnels
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Overview
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Motivation

* Increased share of battery-electric-vehicles (BEV) on
roads

* Little knowledge about characteristics, released heat and
smoke/gases from BEV-fires

* Little experience concerning fire extinguishing techniques

* No information how the risk for tunnel users changes with
the increasing possibility of incidents with BEV
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Experiments

* Single battery cells
° Battery modules
° Battery packs

* Vehicles
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Experiments - Vehicles

Drive type Ignition

Starting from battery: triggering a :
BV01 com ac?E;,r (2020) ca. ﬁg\)ﬂléWh’ short circuit in the battery by g;igtﬂre
> flooding with NaCl,
BV02 BEV 24 kWh, Starting from battery: External heat
utility vehicle (2016) LMO supply with gas burners
ICEV : : L
BV03 SUV (2020) Diesel Starting from interior
BV04 ICEV Diesel Starting from engine compartment
utility vehicle (2010) g 9 P
Starting from interior Use of
BVO05 BEV ca. 80 kWh, | After 10 minutes: triggering a extinquishin
SUV (2020) NMC short circuit in the battery by g g
: : nozzle
flooding with NaCl,,

Note: NMC = nickel manganese cobalt; LMO = lithium ion manganese oxide
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Results - Heat Release Rate

10 BEV (full battery on fire

o within a few seconds =
;| extreme case)
:a' i
g -
:
£ 5]
e Conventional car
3 1
oy~ ’V’"
. :
’ El EEI)D 4tI}D BEI)D BtI}D 1[)IDD 12|DD 14IDD 16|DD 18|DD ZDIDD ZZIDD 24IDD
[5]
e BV (13 BvV0O5
. BRAFA VIF Forum 2021 Peter Sturm/ Patrik FoRleitner

The information contained in this presentation remains the property of the IVT 6



TU

n (]
IV] Institute of Internal Combustion Engines and Thermodynamics Grazm

Results — Acid gases

Ne SO, [mg/Nm?] H;PO, [mg/Nm?] HCI [mg/Nm?] HF [mg/Nm?]

Height

BV01 (BEV)

BV02 (ICE)

BVO03 (BEV)

BV04 (ICE)

BV05 (BEV)

IDLH-30 81 27

Note: n/a = not analysed, * = value less than detection limit
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Fire fighting

Fire blanket
* (difficult to handle

* Battery supports fire by
,own’ oxygen

* not successfully tested

Schilagfliche

Fire lance

Kupplung D Storz

* effective, as it brings water directly
into the battery casing

* difficult to handle,
needs special training

e /

Verldngerungsrohr 500 mm

Lanzenspitze mit Wasserdiisen
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Conclusions

* Tests performed for

« Battery cells, modules, packs
* Vehicles (3 BEV, 2 ICEV)

* Comparison of BEV:
 HRR: average HRR as ICEV, peak HRR higher

* Acid gases: HF increased values
HCI similar to ICEV

* Extinguishing techniques:
* Fire blanket: no successful application
- Extinguishing lance: effective, but difficult to use

« Water (standard approach): currently still the standard
recommended method for fire fighting
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