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» Failed DUT specification of water immersion test in KR

-—“mmm

607.5 48.6 Fire First event in KATRI
2 BUS 607.5 80 48.6 Fire Retest of #1 test
3 Bus 607.2 40 243 Fire LTO cells
4 Bus 706.5 120 84.8 Fire E'\r']ocrl‘o'stsr‘:itli‘:lgi
5 Bus 625.6 94 58.8 Fire DUT floated
6 Truck 110.1 364.8 40.2 Fire 18650 cells
7 HEV 307.2 10 3.1 Explosion LFP cells / IPX7

% EVS1533-101 [KR] Statistical analysis of Water immersion test

» All failed REESS did not meet the clearance and creepage distance of its terminals
» 1SO 6469-1:2019(E) included the clearance and creepage distance

» Consider the clearance and creepage distance can be applied in the GTR.

14
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» 1SO 6469-1:2019(E)
Electrically propelled road vehicles — Safety specifications — Part 1: Rechargeable energy

storage system (RESS)

5.4.2 Clearance and creepage distance

For an open-type voltage class B RESS or RESS subsystem, where electrolyte leakage can occur, the
following requirements shall apply:

NOTE An open-type lead acid battery is an example of an open-type voltage class B RESS.

The creepage distance between voltage class B terminals shall be as follows:

d>025U+5

where
d isthe creepage distance in millimetres (mm);
U is the maximum working voltage of the RESS in volts (V).
The creepage distance between voltage class B live parts and the electric chassis shall be as follows:

d=0,125U+5

where
d isthe creepage distance in millimetres (mm);
U  is the maximum working voltage of the RESS in volts (V].

The clearance between voltage class B terminals shall be at least 2,5 mm.
15
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» 1SO 6469-1:2019(E) Electrically propelled road vehicles — Safety specifications — Part 1: Rechargeable energy
storage system (RESS)

» 1SO 6469-1:2019(E) included salt water immersion test(3.5% -5%).

» Test rationale and necessity of water immersion test were proved?

» Consider the ISO water immersion test can be applied in the GTR

5.3.2 Immersion into water

The RESS shall provide the safety performance as specified below when it is exposed to water due to
water immersion.

NOTE This requirement does not cover incidents in which the primary hazard for persons is caused by the
presence of water, e.g. high flooding, flooded underground parking, flooded underpass.

The requirement is fulfilled if the RESS or RESS subsystem meets one of the following conditions:

— The RESS or RESS subsystem shall be tested in accordance with 6.4.2. During the test and during
the post-test observation period of 2 h, the RESS or RESS subsystem shall not exhibit any evidence
of continuous emission of flames for more than 1 s, or explosion.

— The RESS or RESS subsystem including all connectors, air ducts and connections for cooling
attached is water protected. It shall be tested in accordance with IPX7 in ISO 20653 and no
occurrence of water is allowed inside the RESS or RESS subsystem after the exposure to water. The
test may be conducted with only the housing of an RESS or RESS subsystem and all connectors, air
ducts and connections for cooling attached.

Minimal appearance of water due to the condensation of air humidity is possible and not considered as
an occurrence of water. In case of doubt the test may be performed with coloured water.

16
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» 1SO 6469-1:2019(E)
Electrically propelled road vehicles — Safety specifications — Part 1: Rechargeable energy

storage system (RESS)

6.4.2 Immersion into water

Immerse the DUT in ambient temperature salt water (3,5 % — 5 % by weight NaCl in H,0) for 2 h.

The DUT shall be built up and prepared with all connectors, ducts and flanges, interfaces for cooling and
coolant according to the vehicle manufacturer’s specification for vehicle operation.

If the water depth w is defined, immerse the DUT as deep as the RESS installed in the vehicle operated
in the specified water depth w.

If the water depth w is not defined, the immersion depth shall be 1 m (deepest housing location) or
0,15 m water above the highest housing location, if the housing is larger than 0,85 m.

17
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