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12.1 As from the official date of ent
into force of the 02 series O
amendments, no

Contracting  Party
Regulation shall
approval under this

Regulation as amended by 102 series
of amendments.

12.2 As from[36] months after the dg
of entry into forceof the 02 series
amendments, Contracting Partig
applying this Regulation shall grg
approvals only if the vehicle type
be approved meets the requirem
of this Regulation as amendég the
02 series of amendments."

12.3. Contracting Parties applying 1
Regulation shall continue to gr
approvals to those types of vehig
which comply with the requireme
of this Regulation as amended by
preceding series of amendme
during the [36] months' period whi
follows the date of entry into force
the 02 series of amendments.

12.4 Contracting Parties applying t

Regulation shall not refuse to gr

applying th
refuse to gr

11.1. As from the dficial date of entry
into force of the 01 series
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applying this Regulation shall refy
to grant approval under
Regulation as amended by the
series of amendments.

11.2 As from 24 months after the dg
of entry nto force, Contractin
Parties applying this Regulation s}
grant approvals only if the vehic
type to be approved meets
requirements of this Regulation
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amended by the 01 series
amendments.

11.3. Contracting Parties applying t
Regulation sall not refuse to gra
extensions of approvalto the
preceding series of amendments
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this Regulation.
11.4. Contracting Parties applying
Regulation shall continue to gr
approvals to those types of vehig
which comply with the requiremer
of this Regulation as amended by
preceding series of amendmsg
during the 24 months' period wh
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this Regulation.

provisions above, Contracting Par
whose application of this Regulat
comes into force after the date
entry into force of the most rec
saies of amendments are not obli

granted in accordance with any of
preceding series of amendments
this Regulation.

(UN =~ 4 ¢ H 5 B 2013/7/15( Bl
102/7/15) 5 ‘& Jiti H B By 36 (@ B (BP
105/7/15))

extensions of approvalto thg follows the date of entry into force
preceding series of amendmenty the 01 series of amendments.

12.5 Notwithstanding the transitiong provisions above, Contracting Par

to accept approvals which w¢ granted in accordance with any of

11.5. Notwithstanding the transition

whose applicatiorof this Regulatio
comes into force after the date
entry into force of themost recer
series of amendments are not obli
to accept approvals which wg

preceding series of amendments
this Regulation.

Text

1. Scop

1.1. Part |: safety requirements w
respect to the electric power train
road vehicles of categories M anc
1, with a maximum design spe
exceeding 25 km/h, equipped wi
one or more traction motor
operated by etdric power and n¢
permanently connected to the grid
well as their high voltage compone
and systems which are galvanic

1. Scope

The following prescriptions apply
safety requirements with respect
the electric power trainof road
vehicles of categories M and N, Wig
maximum design speed exceeding
km/h, equipped with one or mc
traction motor(s) operated by elec
power and not permanently connec
to the grid, as well as their hi
voltage components and systg
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connected to the high voltage bug
the electric power train.

1.2. Part Il: safety requirements W
respect to the Rechagble Energ
Storage System(REESS), of r
vehicles of categories M and
equipped with one or more tract
motors operated by electric power
not permanently connected to the g

Part Il of this Regulation does not ap
to REESS(s) whose primangse is t
supply power for starting the eng
and/or lighting and/or other vehi
auxiliaries systems.

which are galvanically connected
the high voltage bus of the elect
power train.

This regulation does not cover pg
crash safety requirements of rq

wWW1Em%%&1ZK %%%)

vehicles.

2. Definitions

For the purpose of this Regulation
following definitions apply:

2.1. "Active driving possible mod
means the vehicle mode wik
application of pressure to t
accelerator pedal (or activation of
equivalent contrgl or release of th
brake system will cause the elec
power train to move the vehicle.

2.2. "Barrier" means the part provid
protection against direct contact to
live parts from any direction
access.

2.3. "Cell" means a single enca

2. Definitions

For the purpose of this Regulation
following definitions apply:

2.1. "Active driving possible mod
means the vehicle mode wk
application of pressure to
accelerator pedal (or activation of
equivalent control) or release of
brake system will cause the elec
power train to move the vehicle.

2.2. "Barrier" means the part provid
protection against direct contact
the live parts from any direction
access.

2. ZAMRE

2.1 T 47 & # K (Active driving

possible mode) #5 Bt T Ao ik 47 (3%
Mgz R )P TG E
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connection using connectors to

external power supplywhen thg

rechargeable energy stgea syster

(REESYS is charged.

2.5 "Coupling system for charging the

rechargeable energy storage system

(REESS" means the electrical circ

used for charging thREESS from a

external electric power supy

including the vehicle inlet.

2.6. 'C Rate" of "n C is defined as th
constant current of the testddvice
which takes 1/ n hours to charge
discharge the testatkvice between
per cent of the state of charge and
per cent of the state of charge.

2.7 "Direct contact means the contg
of persons with live parts.

2.8 "Electrical chassfs means a s
made of conductive parts electric:
linked together, whose potential
taken as reference.

2.9 "Electrical circuit means a
assembly of connected livepartd

the connection using connectors
an external power supply when
rechargeable eneygstorage syste
(RESS is charged.

2.4."Coupling system for charging tl
rechargeable energy storage sys
(RESS" means the electricalircuit
used for charging the RESS from
external electric power supy
including the vehicle inlet.

2.5 REESS # #t 4% 4 % # (Coupling

ly i ok 78 o

ATV P
e -

e B AT

system for charging the recharged
energy storage system (REEFS)s

RAERSKERAIIMERBESEZE
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2.5."Direct contact means the contg2
of persons with live parts.

2.6. "Electrical chassls means a s
made of conductivearts electricall
linked together, whose potential
taken as reference.

2.7. "Electrical circuit means a2
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2.8 & &4\ @ (Electrical chassis) 35 &
2E ’Jm#ﬁﬁéﬂﬁk@ﬁz R
FESF LT -

& ¥ (Electrical circuit): 45 dy i 3%

assembly of connected live r]ba 2 ERATER > £ —RIBEFR

which is designed to be electriog

Ul which is designed to be electricg

T RBER -

M5 M % J7 % BTRNERGXEE B PR HAE
electroclemical unit containing of ILZEatE oo —BEER A4
positive andone negative electro H sl AR Bl £ o
which exhibits a voltage different
across its two terminals.
b 4 "Conductive connection” means th|2.3. "Conductive connection” meaf2.4 % & i@ 4 (Conductivg2-3 ¥ E&#k : & RESSHEe > 4
connection): % REESS# &8 » 1 AREREIIE N HEE E AT

2k e

2.4 RESS# st 48 4 % #.(Coupling
system for charging the RE¥S} #
FEAGERIINEREBERERZZ TR

25HBHBAE HBARTERZ A -

2.6 EBN @ R FEG LA
REEZEE  AREEELEM -

2.7 PR T ERATAER

/ﬁ: 31‘11"? BATFTTERBER -




contact from any direction of acces
2.14. "Exposed conductive part" med
the conductive part wbh can b
touched under the provisions of
protection IPXXB and which becom
electrically energized under isolat
failure conditions. This includes pa
under a cover that can be remo
without using tools.

o

5. contact from any direction of acce
2.12."Exposed conductivpart" mean
the conductive part which can

touched under the provisions of
protection IPXXB and whic
becomes electrically energized un
rtsisolation failure conditions. Th
includes parts under a cover that

be removed without using tools.

5S.

2.14 s % T & & 7t # (Exposel
conductive part) 754 IPXXB #%, %
2B TEE O, AR
%%Aiﬁ%Tj@%$°

M5 M % 7% BTRNERGXEE ¥R B N R R X
energized in normal operation. energized in normal operation.

2.10 “Electric energy conversid2.8. “Electric energy conversid2.10 & At # 3% % # (Electric energy2.8 TAEML A 4 - AR E L RIEH
systeh means a system tif systemi means a system thf conversion system) AR E A AR TAEUMEEHHEZ ALK -
generates and provides electric en{ generates and provides eled HERAEEGHEZ 24 -
for electric propulsion. energy for electric propulsion.

2.11 “Electric power traih means th|2.9. "Electric power traih means th{2.11 & #t # /1 1% #; (Electric DOWGZ_ B N1EY  AeEHIRES
electrical circuit which includes t| electrical circuit wich includes th| train) : &, 4 & & i & & i -~ * RES§# 75‘%'7’%) TREH IR A
traction motor(s), and may include thetraction motor(s), and may incly REES$# % t43%)  Srcidin i 4 ~| %> Tl - TREZEKRAE
REESS the electric  ener¢ the RESS the electric enerq Eacit® - SHhEmg kg LHBEURRESSHEREAHZ
conversion system, the electror conversion system, the electrd %11 & REESS #1824 42E| T -
converters, the associated wir converters, the associated wir gx o
harness and connectors, and harness and connectors, and
coupling system for charging f coupling system for charging t
REESS RESS

.12 “Electronic converter" means|2.10. "Electronic converter" meang2.12 & #& # 4 % (Electroni¢2-10 % fe# & (Electronic
device capable of controlling afmd device capable of controlling and converter): 45 ﬁ%#”f%d&/ﬁ%%ﬁ% # converter) TR ARIE B R/ BT
converting electric power for electric converting electric power for elect| = # Bt E#Hex 24 - ZREUBEGHEEZ 24
propulsion. propulsion.

2.13 "Enclosure” means the pl2.11. "Enclosuré means the pd2.13 4}# (Enclosure): Fﬁﬂ‘\@ﬁmﬁlﬁ 2.11% 3% (Enclosurey: H‘]ﬂ"\EHIP‘JﬁF
enclosing the internal units g enclosing the internal units a %4 B4Rt i%% > s %818 T B4R - A RS
providing protection against dir¢ providing protection against dird o & 33548 2 2 4 o RSS2y

2.12 5 & ¥T % & 7o+ (Exposed
conductive part) 74 IPXXB #.%
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2.15. 'Explosiof means the sudd
releag of energy sufficient to cau
pressure waves and/or projectiles
may cause structural and/or phys
damage to the surrounding of
tested-device.

2.16. "External electric power suppl
means an alternatingurrent (AC) o
direct current (DC) elédc powe
supply outside of the vehicle.

2.17 "High Voltage" means tf
classification of an electric compon
or circuit, if its working voltagas >
60 V and < 1500 V DC or > 30
and < 1000 V AC root mean siqre
(rms).

2.18. 'Fire" means the emission

flames from a testedevice. Spark

and arcing shall not be considere(
flames.

2.19. 'Flammable electrolytemeans a

electrolyte that contains substar

classified as Class 3 "flamma
liquid" under "UN Recommendatiof
on the Transport of Dangerous Go

- Model Regulations (Revision

from June 2011), Volume |, Chap

2.3"2

2.20 "High voltage bus" means t

electrical circuit, including th

2.15 } % (Explosion): 35 2 LA 5] 5 &

1 BRI R RG> BAR AL

EEBAIRERIBLAEET RAE

2.13. "External electric power suppll2.16 #PEFE AR EE E - LA F LA
means an alternatingurrent (AC) o| #rZ X AR E XA MR EE LR K
direct current (DC) electric pow ¥ -
supply outside of the vehicle.

2.14. "High Voltage" means th .17 F:,% TR BEFEH/H XTI,
classificaion of an  electri EHIETER>SS KRB —
component or circuit, if its workir 5_0 04):4%(E0.L \-@) ‘3’(‘>:_ 0 R4F

voltage is > 60 V and 1500 V
DC or > 30 V and< 1000 V AC
root mean square (rms).

fa(rms)p -

2.18#2 K (Fire) * 35 4 £ Al H0A tH K

M o KIES BINEFIFR A KHE -

2.19° ¥R M F Ak (Flammable

2.15. "High voltage bus" means t
electrical circuit, including th

electrolyte) 45 &1, 4- T ¥4 d = T A%
/& °

2.20 % & B E * #F (High voltaggs:12
bus): &4 A % & & 2 REESS#K

2.13 4h3RE S
P2 RXRERAEREES

e
2/

1"]5 & E>60V B

€)
B ARE

?FF'

L

HEEE SRR T
B

FTEHREHLZ 5

#>30V H

(rms))

2.15% & & [& A #k(High voltage
bus): .41 i % & & % RESS7AE

oAb Az ETH -
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coupling system forcharging th

coupling system for charging t

REESSthat operates on high voltage. RESSthat operates on high voltag

2.21 "Indirect contact means th
contact of persons with expogd
conductive parts.

2.22 "Live parts means the conducti
part(s) intendedto be electricall
energized in normal use.

2.23 "Luggage compartmehmeans th
space in the vehicle for lugge
accommodation, bounded by th
roof, hood, floor, side walls, as well
by the Dbarrier and enclost
provided for protecting the pow
train from direct contact with Iy
parts, being separated from tl
passenger compartment by the f
bulkhead or the rear bulk head.

2.24. "Manufacturer" means the per,
or body who is responsibléo the
approval authority for all aspects
the type approval process and
ensuring conformity oproduction. |
is not essential that the person or
be directly involved in all stages
the construction of the vehic
system, component or compor
which is the subject of the appro
process.

2.25 "On-board isolation resistanc

2.16. "Indirect contact means th

sedcontact of persons with expog
conductive parts.

2.17."Live parts means the conducti
part(s) intendedto be electricall
energized in normal use.

2.18. "Luggage compartmehtmeans
the space in the vehicle fdwggage
accommodation bounded by th
roof, hood, floor, side walls, as w

ireas by the barrier and enclos
provided for protectingthe powe
train from direct contact with Iliy
parts, being separated from ti
passenger compartment by the fi
bulkhead or the rear bulk head.

RS R AZEH -

e.

2.2] MEEE  BARTTHRINEZ
THE M A -

2.22 #E 5 (Live Parts): 54 — 42 F
FERATHEZTEEL -

2.2347% K BN B ETE -~ [TE
% (Hood) ~ ¥uig ~ 1l 4k & 7T 4% 3 ¢
AT EHMALE AR ARER
SR EBERRARKETEZR
Bl HAA8L 8 T %2 AT H Bk &

& 7 iR 48 2 [

(HHEEHGNEHI AT A E

2.19. "On-board isolation resistan

224 & B B % T MHE ¥ A &%
(On-board isolation  resistanc

2.16 MEEAE  BARTXTHRINEZ
THE M A -

217 %E ’E‘g A —HBEFTERT
B2 EE T -

21847%f  RimAN B RTE - 2% -
AR ~ IR BT AR 3 i%%%%
THEIABEMT BRI RS
FRE A RKBEITEZEM » H4
wmEFREZAH B KA Rk
o e
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which monitors the

buses and the electrical chassis.

front bulkhead and rear bulkhead
rear gate, as well as by the barr
and enclosures provided forgpecting
the power train from direct cont;
with live parts.

2.28 "Protection degree" means
protection provided by 3
barrier/enclosure related to the con
with live parts by a test probe, sucl
a test finger (IPXXB) or a test w
(IPXXD), as defined in Annex 3.

2.29. "Rechargeable energy stor
system REESS" means th
rechargeable energy storage sys
that provides electric energy

isolatid
resistance between the high volt

2.26 "Open type tractiotbattery” mean
a liquid type battery requiring refillir
with water and generating hydrog

resistance between the high volt
buses and the electrical chassis.

means a liquid type battery requir

gas released to the atmosphere. hydrogen gas released to
atmosphere.

2.27 "Passenger compartment" me2.21. "Passenger compartment” me2.26 £ ¥ : 35 £ & R TR ~ HAR
the space for occupant the space for occupg IR ~ £~ B~ AT HREIR ~ K
accommodation, bounded by the r¢ accommodation, bounded by Fhatr ~ 1 B P TR
floor, side walls, doors, window glaj roof, floor, side walls, door] Faésmt & HBEM2 B IR

rear bulkhead, or rear gate, as
as by the barriers and enclost
provided for protecting the pow
train from direct contact with iy

parts.

2.22. "Protection degree" means
protection provided by 3
barrier/enclosure related to

contact with live parts by a té
probe, such as a test finger (IPX>
or a test wire (IPXXD), as defined
Annex 3.

2.23. "Rechargeable energy stor
system RESS" means th
rechargeable energy storage sys
that provides electric energy

device which monitorghe isolatioi

2.20. "Open type traction batter

refilling with water and generati

window glass, front bulkhead a

@@/}ld}#gﬂa&g’ l@ﬁiﬁzé %%Fﬂ
ZKRE-

2.25 B A £ E(Open type tractio
battery): & & KA €A L S AZ
RAEAEL

FAE AR RAGAZER -

227/ %% W SR £ 0 B
345 (4o B & ) 2K 45 (IPXXB) 2%, 78] 3
#ﬁmmmm%ﬁﬁﬁwbﬁﬁ“

TR REZIRERE -

228 T £ & K
(REE smx& BB EE
tefh < 7T LAE X AE BHETT A &

REESST & %%mw’%%%g

0 R w2237

M5 M % 7% BTRNERGXEE ¥R B N R R X
monitoring sytem" means the devi monitoring system" means 1t monitoring system) A RE ¥ & & #ﬂ’m R E fsn.délié%*&@ﬂ\@&‘]zéa

2.20 AKX EEH F KRG E
A ARZRBAEL -

221F BT 15 £ N b £TE AR -
AR ~ P9~ 3B~ AT H AR 1R
F AR ~ 12 R P] T AR
THATH)EH L ERBEEZ RN
SR EPE AR BAE R Z R

222/ W E R SRR E 0 b A
345 (4o B & ]3R35 (IPXXB) 2, 78] 3
%—*%(IPXXD))%&EEF@/% X

TR IR ERE -

: LEXEERT A K
(RES9 : AAREETEHHEME T
FEZ T RAEZ AL EMT AL -




BN %

B

BATRNERGEXER

¥R B MR AR

electrical propulsionThe REESS mg
include subsystem(s) together with
necessary ancillary systemsor
physical support, therm
management electronic control ar
enclosures.

2.30. 'Rupturé means opening(
through the casing of any functio
cell assembly created or enlarged
an event, large enough for a 12
diameter test finger (IPXXB)
penetate and make contact with |
parts (see Annex 3).

2.31. "Service disconnect” means
device for deactivation of the
electrical circuit when conducti
checks and services of tHeEESS
fuel cell stack, etc.

2.32. "State of Charge (SOC)" means
available electrical charge in
tested-device expressed as
percentage of its rated capacity.

2.33. "Solid insulator" means tli
insulating coating of wiring harness
provided in order to coveand protec
the live parts against direct cont
from any diredbn of access; cove
for insulating the live parts
connectors, and varnish or paint
the purpose of insulation.

electric propulsion.

—n

2 (Physical support) #k 2 32 ~ #4E
FIEH BRI RZ LB LG o

2.29 #% 2 (Rupture): t43s A X4 =4

2.24. "Service disconnettmeans th
device for deactivation of the
electrical circuit when conducti
checks and services of tHeESS
fuel cell stack, etc.

AR T R B HLE S XA ES
LTEAMORIFEAMT > HE AR
B2 12 R RlRdE (IPXXB)
FARE T TR (R—RB =) °

2.30 #5687 E & 34T REESS M#t
EoEZMERBEETTHARHKE
BYFPEHHEXEE -

2.31 & & ¥k #E (State of charng ;

2.25. "Solid insulatot means th
insulating  coating of  wirin
harnesses provided in order to cc
and protect the live parts aga
direct contact from any direction
access; covers for insulating the
parts of connectors, and varnish
paint for the purpose of insulation,

SOC): 44N TREE &

DR REZ A LET

2.32 [ 3% 48 4 3% (Soild insulator): A
REERRETRBER RZ B
VEE & 0 LA R B R ARAEST A i
BHBEEAE ERIETIHBL
ZE@MER > URRARBGLZ B
R R

2.24 #A5 W7 E ¢ § 4T RESS: Mok
T 2R ERBRETHRKE
BURFTEHHREZKE -

225 Bl R s  ARBRERIZET
RBBEZLRZBLER > AB T
BRI @ BB A A ;&
BEMRTEREGZEATMER U
BRRARBEHZBERRGR -
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2.34. "Subsystem" means any functic

assembly of REESS components.

2.35. " teste-device " means either t
complete REESS or the subsym o
a REESS that is subjected to the {
prescribed by this Regulation.

2.36. "Type of REESS" means systs
which do not differ significantly in
such essential aspects as:

(@) the manufacturer'strade name (
mark,

(b) the chemistry, capacity and péiga
dimensions of its cells,

(c) the number of cells, the mode
connection of the cells and th
physical support of the cells,

(d) the construction materials an
physical dimensions of the casing &

(e) the necessary ancillary devices
physical sipport, therme

2.37 "Vehicle typé€ means vehicle
which do not differ in suclessentic
aspects as:

(a) Installation of the electric power tr
and the galvanically connected h
voltage bus.

(b) Natureand type of ectric powe
train and the galvanically connec

management and electronic control.

2.33 F % #%.(Subsystem){4 45 REESS

2 4 (Componenty. £ 477 oh 4 14 42
ﬁi o
2.34 #5844+ (Tested-device)ds &k BB A

ind

2.26. "Vehicle typé means vehicle
which do not differ in such essen
aspects as:

(a) Installation of the electric pow
train and the galvanicallgonnecte
high voltage bus.

(b) Natureand type of electric pow,
train ard the galvanically connect

high voltage components.

high voltage components.

BEE 2 RB2 7% REESS: &
REESSz. ¥4 % °
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2.38 "Working voltagé means th
highest value of an electrical circ
voltage  rootmeansquare  (rms
specified by the manufacturer, wh
may occur between any conduct
parts n open circuit conditions
under normal operating condition.
the electrical circuit is divided |
galvanic isolation, the workir
voltage is defined for each divid
circuit, respectively.

2.27. "Working voltage" means th
highest value of an electrical circ
voltage root-meansquare (rms)
specified by the manufacturer, wh
may occur between any conduct
parts in open circuit condins o
under normal operating condition
the electrical circuit is divideduy

2.35 T 1k & & (Working voltage) 35 &
BEMERZEBRTRY RS
ARAE(rmS) > T A AEA4T 7T H & 7T
H AR — AEFE LT 4
4 o BTERGUERBLE TR Rl
Rz EBENTRELIEE

2.36 T % & X s F 417 4 S (REESS

galvanic isolation, the workir
voltage is defined for each divid

HEas
2.36.1REESSE h#

circuit, respectively.

2362 B2 L2HE - EEER

by

AR °
2.36.3 B2 B F - BB AR T4

%1% -
2.36.4 4t 2% (Casingg Mg ~ 1 4 R H

RART -
2.36.5E A RAM X IF - EWRAME

FHEHZ L EHH RS -
2.36.6 FR#| = @ A & A

226 ER EmESBEEZE
B ER GRS HRMA(mS) T
AR o B E U4 ] B A 48 8K 2k — A%
BEMBERATEL - ZEBHGZAE
MBLE TR REH TR ERAE
BERATAEER -

2.36. "Type of REESS" means systs
which do not differ significantly in
such essential aspects as:

(a) the manufacturer'strade name (
mark,

(b) the chemistry capacity and physig
dimensions of its cells,

(c) the number of cell the mode ¢
connection of the cells and th
physical support of the cells,

(d) the construction materials an

]

3EHAELZEANKALLERE
JR Al -

3.1 F R R EHATABRAE - H
BAMXRETERERA -
3.1.1 #MKIKAE -
312 Z B R EWmA KX A F4E -
B13 TR N EHALETERZ S
ERERIEZEEAME °

314 ERHNEHAZTR L BN

2R XA F|AEE -

]

BEHAEZHAAAARLGBERE
JR Al -
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physical dimensions of the casing &
(e) the necessary ancillary devices
physical support, therm

management and electronic control.

ind

3157 A EXAE LT R 4540
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3. Application for approval
3.1. Part I: Approval of a vehicle ty

3. Application for approval
3.1. The application for approvadf a

with regard to the High Voltag

vehicle type with regard to spec

samoaa i H > EFTANEA
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System
3.1.1. The application for approval of
vehicle type with regard to spec
requiremets for the electric pow
train shall be submitted by vehi
manufacturer or by his du
accredited representative3.1.2. It
shall be accompanied by {
undermentioned  documents
triplicate and following particulars:
3.1.2.1. Detailed description of he
vehicle type as regards thalectrig
power train and the galvanica
connected high voltage bus.
3.1.2.2. For vehicles with REES
additional evidence showing that
REESS is in compliance with f{
requirements of paragraph 6 of f
Regulation.
3.13. A vehicle representative of t
vehicle type to be approved shall
submitted to the Technical Seryv
responsible for conducting t
approval testsand, if applicable,
the manufacturer's discretion with
agreement of the Technical Serv
eithe additional vehicle(s), or tho
parts of the vehicle regarded by
Technical Service as essential for

test(s) referred to in the Paragrap

requirements for the electric pov
train shall be submitted by vehi
manufacturer or by his du
accredited representative.

3.2. It shall be accompanied by t
under-mentioned documents |
triplicate and following particulars:

3.2.1. Detailed description of tk
vehicle type as regards the eleg
power train and the galvanica
connected high voltage bus.

3.3. A vehicle representative of t
vehicle type to beapproved shall
submitted to the technical sere|
responsible for conducting t
approval tests.

3.4. The competent Authority sh
verify the existence of satisfact
arrangements for ensuring effect
control of the conformity ¢
production before type approval
granted.
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of this Regulation.

3.2. Part II: Approval of a Rechargeg
Energy Storage System (REESS)

3.2.1. The apptiation for approval of
type of REESS or separate techn
unit with regard to the safe
requirements of the REESS shall
submitted by the REES
manufacturer or by his dd
accredited Representative.

3.2.2. It shall be accompanied by
under-mentioad  documents
triplicate and comply with th
following particulars:

3.2.2.1. Detailed description of the ty
of REESS or separate technical
as regards the safety of the REESY

3.2.3. A component(s) representative

the type of REESS to be approyed

plus, at the manufacturer's discret
and with the agreement of {
Technical Service, those parts of
vehicle regarded by the Techni
Service as essential for the test, s
be submitted to the Technical Ser
responsible for conducting t
approval tests.

3.3. The competent Atority shal
verify the existence of satisfactq
arrangements for ensuring effect

U7
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control of the conformity (¢

production before type approval
granted.

4. Approval

4.1. If the type submitted for appro
pursuant to this Regulation meets
requirementsrelevant parts*/ of th
Regulation, approval of théype sha
be granted.

4.3. Notice of approval or of refusal
of extension or withdrawal
approval or production definitg
discontinued of a vehicle ty
pursuant to this Regulation shall
communicated to the Parties to
Agreement applying this Regulati
by means of a form conforming to
model in Annex 1 Part 1 or 2 &
appropriateo this Regulation.

4.4. There shall be  affixe
conspicuously and in a reao
accessible place specified on t
approval form, to every vehicler
REESS or separate technical
conforming to a type approved un
this Regulation an internatior
approval mark consisting of:

4. Approval

4.1. If the vehicle submitted f
approval pursuant to thRegulatior
meets the requirements paragrap
5 below and Annexes 3, 4, 5 and
this Regulation, approval ofhis
vehicletype shall be granted.

4.3. Notice of approval or of refusal
of extension or withdrawal
ly approval or production definite
discontinued of a vehicle ty
pursuant to this Regulation shall
communicated to the Parties to
Agreementapplying this Regulatio
by means of a form conforming
the model in Annex 1 to th
Regulation.
4.4. There shall be affixe
conspicuously and in a reao
accessible place specified on t
approval form, to every vehic
conforming to a vehicle tyf
approved under this Regulation
international approval ma|
consisting of:

(EBRBEE - BTN E R
Hoke)
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4.4.3. In the case of an approval q.

REESS or a separatechnical unit g
the REESS the "R" shall be follow
by the symbol "ES".

4.5. If the vehicleor REESSconformg
to a type approved under one or n
other Regulations annexed to
Agreement in the country which |
granted approval under t
Regulation, the symbol prescribed
paragraph 4.4.1. need not be repe:
in this case the Regulation &
approval numbers and the additig
symbols of all the Regulations un
which approval has been granted
the country which has grant
approval under this Regulation s
be placed in vertical columns to

right of the symbol prescribed |.

paragraph 4.4.1.

4.6.1. In the case of a vehiglethg
approval mark shall be plateon o
close to the vehicle data plate affi
by the Manufacturer.

4.6.2. In the case of a REESS
separate technical unit approved
REESS, the approval mark shall
affixed on the major element of {
REESS by the Manufacturer.

4.5. If the vehicle conforms to a vehi
type approved under one or m
other Regulations annexetb the
Agreement in the country which H
granted approval under t

theReguation, the symbol prescribed
paragraph 4.4.1. need not
repeated; in thigase the Regulati
and approval numbers and
additional symbols of all tf
Regulations under which appro
has been granted in the coul

derwhich has granted approval un
this Regulation shall be placed

vertical columns to the right of t

symbol prescribed in paragre

4.4.1.

4.7. The approval mark shall be plac
on or close to theehicle data plat
affixed by the Manufacturer.

4.8. Annex 2 to this Regulation gs

examples ofthe arrangements of t

approval mark.

der

4.7. Annex 2 to thisRegulation give
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examples of the arrangements of
approval mark.

5. Requirement®f a vehicle with rega
to its electrical safety

5.1.1. Protection against direct contac

Protection against direct contact v
live partsis also required for vehicl
equipped with any REESS ty
approved uner Part Il of thi
Regulation.

The protection against direct cont
with the live parts shall comply witf
paragraphs 5.1.1.1. and 5.1.1.2. T
protections (solid insulator, barrj
enclosure, etc.) shall not be able tq
opened, disassembled or rerad
without the use of tools.

5.1.1.5.1In the case of a REESS hay
high voltage capabilitythe symbo
shown in Figure 1 shall appear or
near the REESS The symbo
background shall be yellow, t

bordering and the arrow shall |...

black.

5.1.2. Protection against indirect cont
Protection against indirect contact
also required for vehicles equipy

()

act..2.

5. Specifications and tests

The protection againstirect conta

4. 2mERREER

%.1.1. Protection against direct contaét1.1 & # #5474 -

Bt 7T 7 E XA E 847 2 % (REESS

with live pats shall comply wit
paragraphs 5.1.1.1. and 5.1
These protections (solid insulat
barrier, enclosure, etc.) shall not
able to be opened, disassemble
removed without the use of tools.

5.1.1.5.1. The symbol shown in Fig
1 shall appear on or near tR&ESS
The symbol backgroundshall be
yellow, the bordering and the arr
shall be black.

Protection indir

contact

against

Z R DANREHRE BRE H
EXVU) Y AR L kN R
R

HEEM ABEEIRERGS

41.11% 4.1.1.27 % o i sbfg
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4.1.1.5 42 2%
41151 % B 5 & & B M 6 2
REESS & # REESSs 3 Ft i1 42 7=
B — AL -
AR KGR ARSG  SFRRIHE
ARG -

4.1.2 R s Am 1R
Be i T 5t E X AL F 17 & 4 (REESS

5.1.2.1. For protection against electr,

4. PRI EMB

AL1EREBRE HEER 2 A8

BRIRERLAS 4111 % 41.1.2

Z I o EILR B (B BBk

BIE MR FE)RAFAREA T AZ
B FARITH ~ Wb A% -
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HARRZKEEARE  FRAG
SAREAEE -
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with any REESS type approved un shock which could arise frq 3 #&47 JE B f By b R 5 4 48 2 4%
Part Il of this Regulation. indirect contact, the exped £ o
5.1.2.1. For protection against electr; conductive parts,...
shock which could arise from indirg
contact, the exposed conductive parts,
5.1.3. Isolation resistance 5.1.3. Isolation resistance 4 1384 €M 4 L3gsam &
5.1.3.1. Electric power train consist/5.1.3.1. Electric power train consist/4-1-3-1 & 3069 £ € & L E B 4131 B IHEMRERRMEE
P A A 0 B A B 18 B ORAEPTAR 5 40 T AEIN J1 439

of separate Direct Current-or
Alternating Current-buses

If AC high voltage buses and DC h
voltage buses are galvanicad
isolated from eachother, isolatio

resistance between the high voltageesistance between the high volt

bus and the electrical chassis s
have a minimum value of 1
ohms/volt of the working voltage f
DC buses, and a minimum value
500 ohms/volt of the working volta
for AC buses.

The measurementhall be conductg
according to Annex4A "lsolation
resistance measurement methm
vehicle based tests.

5.1.3.2. Electric power train consist
of combined DC- and AC-buses

If AC high voltage buses and DC h
voltage bsges are galvanica
connected isolation  esistanc
betweenthe high voltage bus and f

of separate Direct Current-or
Alternating Current-buses

If AC high voltage buses and DC h
voltage buses are galvanicg
isolated from each other, istitan

bus and the electrical chassis s
have a minimum value of 1
ohms/volt of the working voltage f
DC buses, and a minimum value
500 ohms/volt of the workin
voltage for AC buses.
The measurement shall be cantec
according to Annex4 "lsolation
resistance measurement method"

5.1.3.2. Electricpower train consistir
of combined DC- and AC-buses

If AC high voltage buses and DC h
voltage buses are galvanica
connected isolation resistar
between the highioltage bus and t
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electrical chassis shall have
minimum value of 500 ohms/volt
the working voltage.

However, if all AC high voltage bus
are protected by one of the
following measures, isolatic
resistance beteen the high voltag
bus and the electrical chassis s
have a minimum value of 1
ohms/V of the working voltage:

(@) Double or more layers of so
insulators, barriers or enclosures
meet the requirement in paragr
5.1.1. independently, for exgohe
wiring harness;

(b) Mechanically robusprotections thg
have sufficient durability over vehic
service life such as motor housin
electronic  converter cases
connectors; The isolation resista
betweenthe high voltage bus and f
electrical chasis may b
demonstrated by calculatic
measurement or a combination
both.

The measurement shall be condu
according to Annex4A 'lIsolation
resistance measurement metham
vehicle based tests.

electrical chassis shall have
minimum value of 500 ohms/volt
the working voltage.

However, if all AC high voltage bus
are protected by one of the

bn following measures, isolatic
resistance between the high volt
bus and the ettrical chassis sh
have a minimum value of 1
ohms/V of the working voltage:

(a) Double or more layers of sol
insulators, barriers or enclosures
meet the requirement in paragr
5.1.1. independently, for exam
wiring harness;

(b) Mechanicaly robust protections th
have sufficient durability ove
vehicle service life suctas moto
housings, electronic converter ce
or connectors; The isolati
resistance between the high volt
bus and the electrical chassis ma
demonstrated by calcuian,
measurement or a combination
both.

The measuremenshall be conducte
according to Annex4 "lsolation
resistance measurement method"
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5.1.3.3. Fuel cell vehicles

If the minimum isolation resistanc
requirement cannotbe maintaine
over time, then protection shall
achieved by any of the following:

(@) Double or more layers of so
insulators, barriers or enclosures
meet the requiremenin paragrap
5.1.1. independently;

(b) On-boad isolation resistang
monitoring systemtogether with
warning to the driver if the isolati
resistance drops below the minim
required value. The isolati
resistance between the high volt
bus of the coupling system
charging theREESS which is not
energized besides during charging
REESS and the electrical chas
need not be monitored. The funct
of the onboard isolation resistan
monitoring system shall be confirm
as described in Annex 5.

5.1.3.4. Isolation resistancequiremer
for the coupling system for charg
theREESS

For the vehicle inlet intended to
conductively connected to
grounded external AC powesupply
and the electrical circuit that

5.1.3.3. Fuel cell vehicles
If the minimum isolation resistan
requirement cannot be maintair

over time, thenprotection shall b

achieved by any of the following:
(a) Double or more layers of so
insulators, barriers or enclosures
meet the requirement in paragr
5.1.1. independently;

Onboard isolation resistan
monitoring system together with
warning to the driver if the isolatig
resistance drops below the minim
required value. The isolati
resistance between the high volt
bus of the coupling system
charging theRESS which is no
energized besides during charg
the RESS and the elgrical chass
need not be monitored. The funct
of the onboard isolation resistan
monitoring  system  shall
confirmed as described in Annex !
5.1.3.4. Isolatiomesistance requireme

for the coupling system for charg

the RESS
For the vehicle nlet intended to K

conductively connected to t

grounded external AC poweaupply

and the electrical circuit that

(b)
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galvanically connected to the vehi
inlet during charging of th&REESS
the isolation resistance between
high voltage busand the electric
chassis shall be at least 1 meg(
when the charger coupler
disconnected. During t
measurement, the traction et may
be disconnected.

5.2. Rechargeable
System REES9

5.2.1. For a vehicle with a REESS,
requirement of either paragre
5.2.1.1. or Paragraph 5.2.1.2. shal
satisfied.

5.2.1.1. For a REESS which has B
type approved in accordance W
PART Il of this Regulation, it shall |
installed in accatance with th
instructions  provided by i
manufacturer of the REESS, and
conformity with the descriptid
provided in Annex 6 Part 2 of thi
Regulation.

5.2.1.2. The REESS shall comply W
the respective requirements
Paragraph 6 of this Regulation.

5.2.2. Accumulation of gas

Places for containing open typeaction
batteriesthat mayproduce hydroge

Energy Stor

galvanically connected to the vehi
inlet during charging of th&RESS
the isolation resistance between
high voltage bus and theeetrica
chassis shall be at least 1 meg(

when the charger coupler
disconnected. During t
measurement, the traction batt

may be disconnected.

5.2. Rechargeable energy
system RES9

5.2.1. Protection against excessiv
current

The RESS shall not overheat.

If the RESS is subject to overheat
due to excessive current, it shall
equipped with a protective dev
such as fuses, circuit breakers
main contactors.

However, the requirement may
apply if the manufacturer suppl
data that ensure that overheati
from excessive current is preven
without the protective device.

stor

5.2.2. Accumulation of gas
Places for containing open type trac
battery that may produce hydrog

Th > G RTEME B H TR
b A= 00 $B/IRE - THRET
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gas shall be provided with gas shall be provided with | Z# - L
ventilation fan or a ventilation duct| ventilation fan or a ventilatio duct
prevent the accumulation of hydro¢ to prevent the accumulation
gas. hydrogen gas.
5.3. Functional safety 5.3. Functional safety 4.3 hHea 4.3 hieka

At least a momantary indication shall &
given to the driver when the vehiclg
in "active driving possible mode".

However, this provision does not ap
under conditions where an inter
combustion engine provides direc
or indirectly the vehicle's propulsi
power.

When leaving the vehicle, the dri
shall be informed by a signal (€
optical or audible signal) if th
vehicle is still in the active drivir
possible mode.

If the on-boardREESScan be external
charged by the user, vehi
movement by its own prasion
system shall be impossible as long
the connector of the external elec
power supply is physically connec
to the vehicle inlet.

This requirement shall be demonstré
by using the connector specified
the car manufacturer.

The state of thalrive direction contrg
unit shall be identified to the driver.

At least a momentary indication sk
be given to the driver when t
vehicle is in "active driving possik
mode".

However, this provision does not ap
under conditions where amterna
combustion engine provides direc
or indirectly the vehicle's propulsi
power.

When leaving the vehicle, the dri
shall be informed by a signal (g
optical or audible signal) if th
vehicle is still in the active drivir]
possible mode.

If the on-boardRESScan be external
charged by the wuser, vehi
movement by its own propulsi
system shall be impossible as lon
the connector of the external elec
power supply is  physical
connected to the vehicle inlet.

This requirement shall béemonstrate
by using the connector specified
the car manufacturer.

The state of the drive direction cont
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5.4. Determination  of
emissions

5.4.1. This test sligbe carried out on g
vehicles equipped #h open typ
traction batterieslf the REESS h4
been approved under Part 2 thiis
Regulation and installed
accordance with paragraph 5.2.
this test can be omitted for {
approval of the vehicle.

5.4.4. During a charge carried out &
charger presenting a faild
(conditions given in  Annex
hydrogen emissions shak tbelow 4!
g. Furthermore the charger shall li
this possible failure to 30 minutes.

5.4.5. All the opsations linked to th
REESS charging shall be controlled
automatically, included the stop
charging.

5.4.8. Important chargindpilures sha
be permanently indicated An
important failure is a failure that ¢
lead to amalfunction of the charge
during charging later on.

hydrog

unit shall be identified to the driver.

5.4. Determination of

emissions

5.4.1. This test shall be carried out
all vehicles equippedith open typ
traction batteries.

hydrog

5.4.4. During a charge carried out dy
y on-boardcharger presenting failure
(conditions given in Annex

hydrogen emissions shall be be
42 g. Furthermore theon-boarq
charger shall limit this possik
failure to 30 minutes.

5.4.5. All the operationdinked to thg
battery charging are controllec
automatically, included the stop
charging.

5.4.8. Importantcharging failures she
be permanently signalled to th
driver. An important failure is
fallure that can lead to
disfunctioning of the on-board

charger during charging later on.

(UN 5.4~5.4.8% Ry G RAHI 2 2 &

E > A% HETEWEAREfHER
HERCHE Z i lsE & > HIRITATE
e BB B L B TR g
B AR R SRR - &7
b REFGENEE SR ZGRTF
B HIRE R R > P THHEAA > i
EETNE AR NEE)

e




Rechargeable Energy Stora§gsten

(REESS) with regard to its safety

6.1. Gener:

The procedures prescribed in Annex

this Regulation shall be applied.

6.2. Vibratior

6.2.1. The test shall be conducted
accordance withAnnex 8A of thig
Regulation.

6.2.2. Acceptance crite

6.2.2.1. During the test, there shall be
evidence of:

(a) electrolyte leakag

(b) rupture (applicable to high voltg
REESS (s) only),

(c) fire,

(d) explosior

Evidence of electrolyte leakage <l be
verified by visual inspection withg
disassembling any part of
tested-device.

6.2.2.2. For a high voltage REESS,
isolation resistance measured after
test in accordance with Annex 4B
this Regulation shall not be less t
100 ohm/Volt.

6.3. Thermal shock and cycli

6.3.1. The test shall be conducted
accordance with Annex 8B of t

2R %6,
8.1 — AT

Aoz F AR ER 9.2 R o

8.2 Ik B A5
8.2.1E4K 9.1 47 X #4175 ©

8.2. 2 A2 &

8.2.2. 15 A ] /& & T FIARSUA A °

(Q)E R R -

(b)ak % (1238 A % 5 E & REESS) -

c)Ae K -
(R E -
A B EHREFFAHIEFAME S ZITHE

BB ARE ANRE TR B

8.2.2.24% % E & REESSH > JE 34T

8.10: % » AFZ BLK TMALR )
#—0 0 BRE/RE -

8.3 167 42 B 1 3% 3R Bk

8.3.1/E 1K 9.2 3R & i# AT X5m

IR AP B A% BRTER N ERIMSXEE R B N ERE X
6. Part |Il: Requirements of 8.7 #. & XAt Tt 17 42 %4 (REESS¥
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Regulation.

6.3.2. Acceptance crite

6.3.2.1. During the test, there shall be
evidence of:

(a) electrolyte leakag

(b) rupture (applicable to higholtage
REESS(s) only),

(c) fire,

(d) explosior

Evidence of electrolyte leakage shal
verified by visual inspection withg
disassembling any part of
tested-device.

6.3.2.2. For a high voltage REESS,
isolation resistance measured after
testin accordance with Annex 4B
this Regulation shall not be less t
100 ohm/Volt.

6.4. Mechanical impa

6.4.1. Mechanical Sho

At the manufacturer's choice the
may be performed as, either

(@) Vehicle based tests in accordg
with paragraph 6.4.1. of thig
Regulation, or

(b) Component based tests in accord
with paragraph 6.4.1.2. of i
Regulation, or

(c) Any combination of (a) and

above, for different direction

8.3. 2R mpiZ &

8.3.2. 1A 5n A ] /& & T FIARSUA A ¢

(Q)E AR R -

(b)ak 2 (1% :8 A% 5 &8 REESS)

C)fe K e
(YR H -

A S EHREFFAHIEFAEY»ZTE

B ERRE ANREERRZ B

8.3.2.2 #im % E& REESSH > JE#

4781035 0 e RAFZBLEMER

=0 0 BREMRAF -

8.4 ey 8 XA

8.4.1 # 4% 15 # (Mechanical Shock}

S B TR T AR — I PUT

W
(2)8.4.1. 1% £ 3BT > o

(0)8.4.1.2% a4 A5 K

(C)ri(@AR (KRB EimITEF X

12— A3 -
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vehicle travel.

6.4.1.1. Vehicle based t

Compliance with the requiremts of the

acceptance criteria of Paragr

6.4.1.3. below may be demonstrg

by REESS(s) installed in vehicles t

have been subjected to vehicle ¢

tests in accordance with UNE

Regulations No. 12 Annex 3

UNECE Regulation No. 94 Annex

for frontal impact, and UNECE N

95 Annex 4 for side impact. T

ambient temperature and the S

shall be in accordance with the 4

Regulation.

The approval of a REESS tested ur

this paragraph shall be limited to

specific vehicle type.

6.4.1.2. Compone based test

The test shall be conducted
accordance with Annex 8C of t
Regulation.

6.4.1.3. Acceptance crite

During the test there shall be
evidence of:

(a) Fire

(b) Explosiol

(cl) Electrolyte leakage if test
according to paragraph 6.4.1.1.

(i) For a period from the impact until

8.4.1.1 # & KX5h

BAS 8.4.1.33R 80 A% 3 15 &2 T

43u03% REESS®# N atmiz 54

ARE T irsl & BB AR (R

# | BB AR - & AT H

MmERERE &R "RAIEEEE

PRk | AATFTUER - BIEE R

E b E F K & (SOCR & &k %38 A&

BIRE -
sk 8.4.1.1% X &k = REESSE R

AR PR A

8.4.1.2 T fa 35

JEAR 9.3 R, & AT B o H ARG WA

REESS% % 3R A XX R K F &

T o

8.4.1.3:4 5 1% i

A R & T ZR U A

gagaj( °
(V2 -
(c1)E Ag ik % m (GE A AR B8 8.4.1. 13K

BRA)
(cli) ¥ XmuiE=0x8N1N
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minutes after the impact there shal
no electrolyte spillage from t
REESS into the passen
compartment.

(i) No more than 7 per cent by volu
of the REESS electrolyte capad
shall spill from the REESS to d
outside of the passenger departn
(for open type traction batteries
limitation to a maximum of 5 litre
also applies).

(c2) Electrolyte leakage if test
according to paragraph 6.4.1.2.

After the vehicle based test (paragr
6.4.1.1.), a REESS whicls locate
inside the passenger compartn
shall remain in the installed locat
and the REESS components g
remain inside REESS boundaries.
part of any REESS that is loca
outside the passenger compartn
shall enter the passenger compartf
during or after the impact tg
procedures.

After the component based
(paragraph 6.4.1.2.) the testeelvice
shall be retained by its mounting 4
its components shall remain inside
boundaries.

For a high voltage REESS the isolat

REESSE A EMrANEZEF o

(cl-i) # REESS/AH ZF & ¥ 4Malxz

REESSE#ik & » T RABHLELE

EX2 N2 t(HARETHA LR

2 ERB T BABENY) -

(c2) Ttk A mGE AR 8.4.1.2

e ) -
5 P HBEBALLYE RN EEN

2 REESS 1) & f% 5 f£ R A & B

REESS uf+ JE %45 & REESS$5
N o LB E Ip2Z 4247 REESS IR

2 0 & Ae mib 3 R ER A B SR H 2 48

BNEE o

& % e A (8.4.1.2Y% - 1 A1 JE 4

FRARRMME > BHE U BARFL

HAREN -

%5 ER REESSH » JEUT 6.5

8.10: 5 » & 47X ¥ 18 REESSH
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resistance of the Test&kvice sha
ensure at least 100 ohm /Volt for
whole REESS measured after the
in accordance with Annex 4A
Annex 4B of this Regulation, or t
protection degree IPXXB shall
fulfilled for the Tested-Device.

For a REESS tested incordance wit
paragraph 6.4.1.2., the evidence
electrolyte leakage shall be verified
visual inspection witho
disassembling any part of
tested-device.

To confirm compliance to cl)
paragraph 6.4.1.3. an appropr
coating shall, if necessarpe applie
to the physical protection (casing)
order to confirm if there is a
electrolyte leakage from the REE
resulting from the impact test. Unl
the manufacturer provides a mean
differentiate between the leakage
different liquids, all iquid leakag
shall be considered as the electroly

6.4.2. Mechanical Integri

This test applies only to a REE

intended for installation in vehicles

category M1 and N1.

At the manufacturer's choice, the

may be performed as, either

te.

B EEEAE D — 0 QO

MR4F > AT %R IPXXB f#3#

REESSH 8.4.1.2:X 80 4%  JE L &8 B ¥

FAF AT IR 2 T 38 B RAR
EUEREBEERRZ AR °

BHERGA 8.4.1.3(cl) & FEEIM

FRIRE () sl B ER -
UABE A B KB 1% REESS T st

A ZAEAT B AR o IRIEF

HARBARE R R RZE DR

B > BRI A 4R IR AR B A

T -

(T =k 07/184% 4%)

842 # # % *¥ M (Mechanicg

Integrity)zX 5&
s ERE B AN K A ML & N1 #3

# 352 REESS:
W ¥ 5 A 4T 8 T WA — S HUT A

2 .
arX\| °
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(@) Vehicle based tests in accorda

with paragraph 6.4.2.1. of i

Regulation, or

(b) Component based tests in accord

with paragraph 6.4.2.2. of i

Regulation.

6.4.2.1. Vehicle specific te

At the manufacturer's choice, the
may be performed as either

(@) A vehicle based dynamic tests
accordance with paragraph 6.4.2.
of this Regulation, or

(b) A vehicle specific component tesi
accordance with paragraph 6.4.2.
of this Regulation, or

(c) Any combination of (a) and
above, for different dections o
vehicle travel. When the REESS
mounted in a position which
between a line from the rear edge
the vehicle perpendicular to the ce
line of the vehicle and 300 n
forward and parallel to this line, t
manufacturer shall demonstratée
mechanical integrity performance
the REESS in the vehicle to
Technical Service.

The approval of a REESS tested ur

this Paragraph shall be limited

specific vehicle type.

—+

(2) 8.4.2.15 B RBMA > &,

(b) 8.4.2.2% 48 4 3B HL T

8.4.2.1% & XA

kA TR AR MAE — AT
Bl

(2)8.4.2. 1. VR & 2 B $h AL 3Bk » K

(0)8.4.2.1.2 4, & z [ 4] & 7 (Vehicle

specific) & #s & & B % X & ¢ R

(C)ri(@R (KRB EimITEF X

1E—m b5 - % REESSZ# fr

FBohASWmuiE S mGttnm
= H B A P B) A S = O

Q%N > Rl P34 TE o M R AR

Hor 8N REESS 2 i % M

A=
A °

st 8.4.2.1 7% X s REESSJE iR

T RS T EAN o B HE D
REESS3z # 21 88 X4+ ©
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6.4.2.1.1. Vehicle based dynamic

Compliance with the requiremerof the
acceptance criteria of paragrd
6.4.2.3. below may be demonstrg
by REESS(s) installed in vehicles t
have been subjected to a vehicle ¢
test in accordance with the Annex 3
Regulation Nos. 12 or 94 for fron
impact, and Annex 4 of Retation
No. 95 for side impact. The ambi
temperature and the SOC shall b

=)

6.4.2.1.2. Vehicle specific compon
test

The test shall be conducted

accordance with Annex 8D of t
Regulation.

The crush force refcing the prescribe
force specified in paragraph 3.2.1
Annex 8D shall be determined by
vehicle manufacturer using the d
obtained from either actual crash t
or its simulation as specified in Anr]
3 of Regulation No. 12 or No. 94
the diretion of travel and accordiy
to Annex 4 of Regulation No. 95
the direction horizontal
perpendicular to the direction

travel. These forces shall be agree
the Technical Service.

accordance with the said Regulation.

8.4.2.1.1 % & %) fE A Bk

8.4.2.3RXMAZ & F AN X ET 0 FU

% REESSZEndasmit A5 AR

B T 96y d% ] & K B AR {RE

2 BRECERSHS AR

BiR¥E | R "R EERE)

B X F UK BB ER T E

2 AR A& (SOCRI IEAR 3% 78 A& IR,

84212 E A S snEHER M T

ey
JEAK 9.4, % AT R o

AR 9.4.3.2.1 8 %5 h 2 Kk

N1 PEERER T ALE T

RELR I WL SN XXX S

SRR | AT et A R B AR

GrEwmiTier @) ~ R "Ry i

KEBRE (mEmirehaEaAX

K F 6 2 B A B S AR B

S EREAZHE MRS - B

sk ER ) R E AT AR BIRAERE F o
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The manufacturers may, in agreen
with the Technical Services, U
forces derived from the data obtai
from alternative crash test procedu
but these forces shall be equal tc
greater than the forces that wo
result from using data in accorda

The manufacturer may definehe
relevant parts of the vehicle struct
used for the mechanical protectior
the REESS components. The test {
be conducted with the REE
mounted to this vehicle structure i
way which is representative of

mounting in the vehicle.
6.4.2.2. Cmponent based test

The test shall be conducted
accordance with Annex 8D of t
Regulation.

REESS approved according to 1
paragraph shall be mounted in
position which is between the t
planes; (a) a vertical pla
perpendicular to the centre lird the
vehicle located 420mm rearward fr
the front edge of the vehicle, and (
vertical plane perpendicular to
centre line of the vehicle located 3
mm forward from the rear edge of

with the regulations specified above

14

se

FEERTARBEEEEZT > &

B H b 7T % X 2 R 3 SR ER AT A
#E o BB RERS EENHRK
IR, TS AT 2 e N B -

¥ 3 2 o] 45 & A4F & REESS4 44 4% 4%

IRE BRSNS -
BUAERMNE 22K H A REESS

A4

REL SRS BITRER - LE
%4 REESSS # 3 88 X4+ -

8.4.2.2% a1+ B

JEAR 9.4 R, & AT B o B ARG WA

REESS% £ 3 A X2 % F K B
/'—‘i o
REESSE % # £ U FwmiA-F & ; (a)

FHEN B P4 HEE Y
MW — 0 ExTFam  AbEH
nEmgE AT oR BEEEEH S
Z002»rExTm-
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vehicle.

The mounting restrictions shall 78 2 K IR st s REESS% &
documented in Annex 6 - Part 2. SRR XA -

The crush force specified in paragr P 94321 KB XA > Tdh
3.2.1. of Annex 8D may be replag REESS¥® % Rz & 5 E &K
with the value declared by t s T A Rt Ut REESS 428 3
manufacturer,where the crush for B A 2 PR A o N
shall be documented in Annex 6 H TR ERERAOHARE T8
2 as a mounting restrictiorin this 16y % 1 & K Bk Amh 38 47 24 2 38 B E)
case, the vehicle manuface whg ERERE & AT Ak B AR
uses such REESS shall demonst OhEsmirErd) ~ & TRl h i
during the process of approval for F KB (MEWITEIAEAS
1 of this Regulation, that the cont KT )2 B A R R
force_to the REESS will not exceg PR AR B 2 MR T 0 b
the figure declared by the REHE Xk S TR AR A R & -

manufacturer. Such force shall
determined by the vehig
manudacturer using the data obtair
from either actual crash test or
simulation as specified in Annex 3
Regulation No. 12 or 94 in t
direction of travel and according
Annex 4 of Regulation No. 95 in {
direction horizontally perpendicular
the direction of travel. These forg
shall be agreed by the manufact
together with the Technical Service|

The manufacturers may, in agreen s o M ] -

with the Technical Services, U il uajfr'rﬁ#g/au%ffp '“zf,aé

forces derived from the data obtai A S G T A R 2 R 45 S IS A B
% WA LAIF R A R E RN KK
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from alternative crash test procedu
but these forces shall be equal tg
greater than the forces that wo
result from using data in accorda

with the regulations specified above.

6.4.2.3. Acceptance crite

During the test there shall be
evidence of:

(a) Fire

(b) Explosiol

(cl) Electolyte leakage if testg
according to paragraph 6.4.1.1.:

(i) For a period from the impact until
minutes after the impact there shal
no electrolyte spillage from t
REESS into the passen
compartment.

(i) No more than 7 per cent by volu
of the REESS electrolyte capac
shall spill from the REESS to t
outside of the passenger departn
(for open type traction batteries
limitation to a maximum of 5 litre
also applies).

(c2) Electrolyte leakage if test
according to paragraph 6.4.2.2.

For a high voltage REESS, the isolaf]
resistance of the Test&kvice sha
ensure at least 100 ohm/Volt for
whole REESS measured

we b R R AT 2 R ) B

8.4.2. 33k B i® 7

A R & T 7R A

gagaj(o
(V2 -
(c1)E Ag i % 0k (GE A AR BB 8.4.2. 13K

BA) o
(cl-i) #r#Xmtk = 058N -

REESSE A EMRANEZEF o

(cl-i) # REESS/AH ZF & ¥ 4Malxz

REESSE#ik & » FRABHLGLE

ExAE N2+t (MAXEE LR

2 ERBTFBABENY) -

(c2) TR RN BGEAA MK 8.4.2.2

HERA)

5 ER REESSH & JE#H4T 6.5

8.10:45% > & Al1F 2 ¥ 18 REESSH
AtRgEER > BHEAEED—00

BRI R4 > AT A% 2 IPXXB
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accordance with Annex 4A or Ann
4B of this Regulation, or tf
protection degree IPXXB shall
fulfilled for the Tested-Device.

If tested according to Paragraph 6.4.
the evidence of electrolyte leaka
shall be verified by visual inspecti
without disassembling any part of
tested-device.

To confirm compliance to cl)
paragraph 6.4.2.3. an appropr
coating shll, if necessary, be appli
to the physical protection (casing)
order to confirm if there is a
electrolyte leakage from the REE
resulting from the impact test. Unl
the manufacturer provides a mean
differentiate between the leakage
different liquids, all liquid leakag
shall be considered as the electroly

6.5. Fire resistan

This test is required for REE
containing flammable electrolyte.

This test is not required when
REESS as installed in the vehicle
mounted such that theviest surfac
of the casing of the REESS is m
than 1.5m above the ground. At
option of the manufacturer, this t

may be performed where the*/ of

te.

e

REESS# 8.4.2.2:% 8 %% » 4L & B 4%

Fp A A AR AT IR 2 T 438 B AR

EUBRBERRZ IR

BHERGA 8.4.2.3(cl) s FEEIMH

FRAR(RE)EmEE TR
(Coating) » A £ 37 i % X Ex 1%

REESST #t & 4 X AEAT E AR %

AR M IE ¥ S & R4 T LR AR U4

hmZER A FRIAASBAZIR

B AL B BRI -

8.5 @f Kt

A5 T BRI B ARk 2 REESSHE 34T

pbk B o

s din 2 REESS 2 8¢ F %

AT b3 ER - $ 7% REESST & @Bt

Sl— - AN RE - BHEINTE

AR
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REESS's lower surface is higher t

1.5m above the ground. The test s

be carried out on one test sample.

At the manufacturer's choice the
may be performed as, either

(@) A vehicle based test in accordg
with  paragraph 6.5.1. of th
Regulation, or

(b) A component based test
accordance with paragraph 6.5.2
this Regulation.

6.5.1. Vehile based test

The test shall be conducted

accordance with Annex 8E paragr

3.2.1. of this Regulation.

The approval of a REESS tes
according to this paragraph shall
limited to approvals for a speci
vehicle type.

6.5.2. Component based |

The test shall be conducted
accordance with Annex 8E paragr
3.2.2. of this Regulation.

6.5.3. Acceptance criter

6.5.3.1. During the test, the tes-device
shall exhibit no evidence of explosi

6.6. External short circuit protecti

6.6.1. The te: shall be conducted
accordance with Annex 8F of t
Regulation.

¥ Sk B 47 %4 T AT — AIUT

2 .
arX\ °

(a) 8.5. 14 & 2 £ # KBy > R,

(b) 8.5.2/% & 2 &K 48 X5

8.5.1 % & XA

JE4K 9.5.3.2. 14 % 4T B o

LAk 8.5.1 % X Bk REESSE R ©

AN EER - H2eHn REESS
S8 3B U o

8.5.2 % ta tF X5k

JEAR 9.5.3.2. 20 & AT A - B KL

#5 REESS % #RAXMHZRE
ZABRE -
8.5.3: 5% &

8.5.3. L5 Af] > FRIREERE -

8.6 sh 3R 43 #5817 3%

8.6.1E1K 9.6 X 1T X5 ©
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6.6.2. Acceptance criter

6.6.2.1. During the test there shall be
evidence of

(a) Electrolyte leakag

(b) Rupture (applicable to high voltg
REESS(s) only),

(c) Fire

(d) Explosion

Evidence of electrolyte leakage shal
verified by visual inspection withg
disassembling any part of
tested-device.

6.6.2.2. For a high voltage REESS,
isolation resistance measured after
test in accordance with Annex 4 B|
this Regulationshall not be less th
100 ohm/Volt.

6.7. Overcharge protecti

6.7.1. The test shall be conducted
accordance with Annex 8 G of t
Regulation.

6.7.2. Acceptance criter

6.7.2.1. During the test there shall be
evidence of:

(a) Electrolyte leakag,

(b) Rupture (applicable to high voltg
REESS(s) only),

(c) Fire

(d) Explosion

Evidence of electrolyte leakage shal

8.6.2: X B iz &

8.6.2. 15 A ] /& & T FIARSUA A

(Q)E Rk R -

(b)ak # (12 :8 A » 5 ER REESS

o

C)te K -
(dyR % -

BASEHREFFAHIEFAE S ZTHE

BB RRE NREERRZ B

8.6.2.24 7 % T B REESSH > JE 34T

8.10: % » ERF X LL&EM > B

EARE D — 0 0 BRIMREE

8.7:8 F #.& (Overchargef #

8.7.1 AR 9.7 3, & B AT X5 ©

8.7.2: A2 &

8.7.2. 1 X5 Akl JE & T 7 AR LA 4 ¢

(Q)E R R -

(b)ak # (12 :8 A 5 &R REESS

o

C)fe K e
(YR H -

A S EHREFFAHIEFAE S ZTHE
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verified by visual inspection withg
disassembling any part of
tested-device.

6.7.2.2. For a high voltage REESS,
isolationresistance measured after
test in accordance with Annex 4B
this Regulation shall not be less t
100 ohm/Volt.

6.8. Ove-discharge protection

6.8.1. The test shall be conducted
accordance with Annex 8H of t
Regulation.

6.8.2. Acceptance crria;

6.8.2.1. During the test there shall be
evidence of:

(a) Electrolyte leakag

(b) Rupture (applicable to high voltg
REESS(s) only),

(c) Fire

(d) Explosion

Evidence of electrolyte leakage shal
verified by visual inspection withg
disassemimhg any part of th
tested-device.

6.8.2.2. For a high voltage REESS
isolation resistance measured after
test in accordance with Annex 4B
this Regulation shall not be less t
100 ohm/Volt.

6.9. Ove-temperature protection

B ARE NREERRZ B

8.7.2.24% % T & REESSH > JE 34T

8.10: % » TRAUF X BLEM > &
BEAZE D — 0 QR/MREE -

8.8:® & # & (Over-discharqe¥ &

8.8.1/E 1K 9.8 7, & # 1T X5 ©

8.8.2: s iZ &

8.8.2. 1:A5n A ] /& & T FIARSUAE A °

(Q)E ARk R -

(b)sk # (1£:8 A7 % ER REESS -

C)fe K -
(dyR % -

A SRS HIEFAES»ZITHE

B ERARE ANRE TR B

8.8.2.24 % % E B REESSH > JE 34T

8.10 K5 > ERFx 84T &

EARE D — 0 0 BRIMMRAE

8.9 & ARH
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6.9.1. The test sh. be conducted
accordance with Annex 8l of th
Regulation.

6.9.2. Acceptance criter

6.9.2.1. During the test there shall be
evidence of:

(a) Electrolyte leakag

(b) Rupture (applicable to high voltg
REESS(s) only),

(c) Fire

(d) Explosion

Evidence of electrolyte leakage shall
verified by visual inspection withg
disassembling any part of
tested-device.

6.9.2.2. For a high voltage REESS,
isolation resistance measured after
test in accordance with Annex 4 B|
this Regulation shiahot be less tha
100 ohm/Volt.

Dpoccihlp amiccinn nf nacne panepnd h©
OSSRt HHhSSto9+1=05+

goaoTo sauoocuou o

1N 1 O non tynp tractinn hattorine o
ty pPetracuoroattorics

ST A

8.9.1E 1K 9.9 & #4175 ©

8.9.2: s iz &

8.9.2. 1A 5n A ] /& & T FIARSUA A °

(Q)E R R -

(b)ak # (1£:8 A7 % &R REESS -

C)ke K -
(dyR % -

A S EHREFFAHIEFAE S ZTHE

B ERRE NRE TR B

8.9.2.2 #7 % T & REESS: JE#iT

8.10 H&x > ERF B4 TM Bk

EARE D — 0 0 BRIMMR4E

(6.10 BERHEILZFE - HUEETNZ
FEBBENEAE <)




based tests

2.1. Measuremermethodusing voltag
from off-vehicle sources

2.2. Measurement method using
vehicle's owrREESSas DC voltage
source

2.2.1. Test vehicle conditio

The high voltag-bus shallbe energize
by the vehicle's owrREESS and/o
energy conversion system and

2.1. Measurement method usirDC
voltage from off-vehicle sources

P.2. Measurement method using
vehicle's own RESS as DC voltz
source

2.2.1. Test vehicle conditions

The high wdtagebus shall be energiz
by the vehicle's owrRESS and/o
energy conversion system and
voltage level of theRESS and/o

voltage level of theREESS and/o

energy conversion system through

=

6.2.1 1A 49 B dm R R E

i
27 %
6.2.218 i $.45 A 4 > REESSH A &
RERBRZERF Ik

6.2.2. 1R &Ik ZTRERHE
ek B34 2 REESS B/ T4t

e Ao
Bk FmRBA TR LR
REESS R/ € e ik % s 2 TR

S4 RED BT %*%zh%
# 1k & (Operating voltage)

BB E3TR N EHMSEXEE HE B N EFAE T
Enr h\lrlrnmmn nmuoounno can  NnAaran
ysTogetT ot S oTTTety
54—ofthis-Regulation.
Do cooision oo ooplocos it olog)
Annex 4A  Isolaion  resistancAnnex 4 Isolation resistan6. L4 T X R F A-EE KR (6. BLERZERFH L
measurement methodfor vehiclg measurement method 6.2 R F ik 6.2 R F ik

BN

6 2.1 1 A% 3}3$—$ﬁikl}?z_ﬁom £
i/ﬁ']jf/ik\‘

6.2.2 A £ A 5 2 RESStEA R
ToRRZE R F R

6.2.2. 1A £k At T S TRERIE
Jedh Zdn kg2 RESSR/RK T ht

A IR E A 0 A RESS
Bl BERRBBAGZERER &

EV AT RESHBIAABENFE
& o
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energy conversion system through
the test shall be at least the nom
operating voltage as specified by
vehicle manufacturer.

2.2.3.1. First ste
The voltage is measured as showr
Figure 1 and the high voltage |
voltage (Vb) is recorded. Vb shall
equal to or greater than the nom
operating voltage of theREESS

The voltage is measured as showi

5 operating voltage of theESSand/o

operating voltage as specified by
vehicle manufacturer.

2.2.3.1. First step

Figure 1 and the high voltage |
voltage (Vb) is recorded. Vb shall
equal to or greater than the nom

the test shall be at least the nom...

6.2.2.38 & ¥ %

6.2.23.1 58— ERx A wE=
i HEGZHSERERASZE
JE (VD) ° Vb JE 3 % ) & AW by £ 45
Wi rr e REESS R/R =
B AR ZAZBENETRE -

6.2.2.38 8 ¥ ik

6.223. 1458 —  ERZXERWE=
Fiw o Bk ERERFZE
JE(Vb) - Vb J& 3% % R st K4 o £ 4%
W 3h A e 42 RESSR/R A
BMAGZAZBEETRE -

Measurement Method for compon
based tests of a REESS

1. Measurement meth
The isolation resistance measurem
shall be conducted ybselecting &
appropriate  measurement met
from among those listed in Paragrag
1.1. through 1.2., depending on
electrical charge of the live parts
the isolation resistance, etc.

the operating voltage of t
tested-device (Vb, Figure 1) carnrizg
measured (e.g. due to disconnectio

If

a1 AR

8.10.1= A% %

BGEMRX FRRBEBET TR T ER

BGHEMT > EH4EX 810112
8.10.1.2% il & 2 & R K PAT -

2 A 2 S8 AE B E (R B X AT ) S

B R (o B E R S

(Main contactor £% f&: 1k & o Ef

and/or energy conversion system energy conversion system
specified by the vehicle manufacturerspecified by the vehiclg
manufacturer.
Annex 4B Isolation Resistan (4NTE A i) 8.10 4 Erax w84 5-REESSZ (&

the electric circuit caused by m
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contactors or fuse operation) the

may be performed with a modifi

test device to allow measurement
the internal voltages (upstream
main contactors).

These modifictions shall not influend

the test results.

The range of theelectrical circuit to be
measured shall be clarified
advance, using electrical cirg
diagrams, etc. If the high voltg
buses are galvanically isolated fr
each other, isolation resistanséal
be measured for each electr
circuit.

Moreover, modification necessary
measuring the isolation resista
may be carried out, such as remd
of the cover in order to reach the
parts, drawing of measurement lir
change in software, etc.

In cases wherthe measured values 4
not stable due to theperation of th
isolation resistance monitori
system, etc., necessary modifica
for conducting the measurement 1
be carried out, such as stopping
operation of the device concerned
removing it. Furthermore, when t{
device is removed, it shall be prov

pval

or

1) 0 ST 48 A A5 Bdg X A B AT

NEER(EEREMELN)ZE
Al o

TSR Y H R R -

BANERBEFRFEAZERR

Bl - w5 ERERPFXHEAR

oAl F A B EES 2 @G TME-

mA - THTBETEINNEEL

EIE > flho B T A8 B i & 38 M A IR

RE WHSAG - RWFHE -

WwRBLEEEE A S EFERE

B R RAE R o AT 84T

GEMEFRAPMERZME > plhofp

AR K B X BAE R B

B b FAEEMBRE B

ZERABOFE S AREELT @A
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using drawings, etc., that it will n
change the isolation resista
between the live parts and the gro
connection  designated by
manufacturer as a point to
connected tothe electrical chasg
when installed on the vehicle. Utm
care shall be exercised as to s
circuit, electric shock, etc., for th
confirmation might require dirg
operations of the high-voltage circu

it

YT TR E(TPHEHEIER TR

R B g b o E B ) d X kB B

2 @G T - BN ERTEE

HEREHZ ABFEY > HBURK

HEX XA B FEHB REE

(Electric shock¥} 5 -

1.1. Measuremeninethod using voltag
from external sources

1.1.1.Measurement instrument

An isolation resistance test instrum
capable of applyinga DC voltag
higher than the nominal voltage of
tested-device shall be used.

1.1.2. Measurement metf

AN insulationresistancetest instrumer
shall e connected between the
parts and the ground connect
Then, the isolation resistance shal
measured.

If the system has several voltage ral
(e.g. because of boost converter)
galvanically connected circuit &
some of the components can
withstand the working voltage of t
entire circuit, the isolation resistar

(R R )

not

8.10.1.1 45 R4 EX R H 7k

8.10.1.1.1 5 R itk A X 8K E

(R RSkt > & vT 4% Ao & WA R

BHEEEZAATE -

8.10.1.1.2 R F kBB B&LEMR

BB A A 32 B

FRHLEEM

ENFGZAEEREHT A SEE

AT TR & E (ke BB SRR

% (Boost converter)) s & # 4 4 14

BIEAXEEEL T IAEERE > A

TG F A REHEZT > Hhv

ESA—FEHER - pHEAE
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between those components and
ground connection can be measy
separately by applying at least hal
their own working voltage with tho
component disconnected.

1.2. Meaurement method using

tested-device as DC voltage source
1.2.1. Test conditiol

The voltage level of the tesi-device
throughout the test shall be at least
nominal operating voltage of th
tested-device.

1.2.2.Measurement instrument

The voltmete used in this test sh

measure DC valueand shall have 4

internal resistance of at least

megohms .

1.2.3.Measurement method
1.2.3.1. First ste

The voltage ismeasuredas shown i
Figure 1 and the operating voltage
the tested device (Vb, Figurg) is
recorded. Vb shall be equal to
greater than the nominal operat
voltage of the tested-device.

Figure .

BE IR 2 BT

8.10.1.24 MR AEA A RTRIR

Z R F Ik
8.10.1.2. 1Btk 4+ 1 3Bk P F A 1F 2

TR RE D AT ZAREEALE

T -

8.10.1.2.2 E A% & AN AR RBRZ

Tt BEMEATHEARAE

=08 HeyMO)Z NEEM -

8.10.1.2.3F A ¥ %

8.10.1.2.3.135 8% — : E R & A4 B 5~

im0 BRI AM X EAER

(Vb > 4o [ X PoT) © VD &% 5 7% 3%

RA A5 2 AR AT TR -
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:
Tested-
Device

Vb

V2 Vi
! ]
i S i
Ground 5
Connection

1.2.3.2. Second st
Measure and rord the voltage (V1
between the negative pole of
testeddevice and the grou

connection (Figure 1).

1.2.3.3. Third ste

Measure and record the voltage (
between the positive pole of |
testeddevice and the grou
connection (Figure 1).

1.2.3.4. Fourth st¢

If V1 is greater than or equal to
insert a standard knowmesistanc
(Ro) between theegative pole of th
testeddevice and the grou
connection. With Ro installg
measure the voltage (V1') between
negative pole of the testeldvice an

Vb

|
V2 Vi
} !
i L
2y

8.10.1.2.3.235 5% — : & B|Fv a4k /E A

= g iEfo g2 k] BB (V1) (ke

D
/\!"

8.10.1.2.3.3% Bk = . & Aot 45454

2 EAAf 2 B ER(V2)(Ze

D
/\!"

8.10.1.2.3.4% 85w : & V1 AW R%E

B> V2o B fe £ AT B A fe e 3 X R

MA— R E LI EME(RO)  £4 RO

FEZT > BRI QAR it

Z B ER(VL) (4o B £) ° RIET 7]

2Rt HEE(RI)
Ri = Ro*(Vb/V1'= Vb/V1)

2% Ri=Ro*Vb*(1/V1'- 1/V1)
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the ground connection (see Figure
Calculate the lectrical isolation (R
according to the following formula:
Ri = Ro*(Vb/V1'- Vb/V1) or Ri =
Ro*Vb*(1/V1' - 1/V1)
Figure -

Vb

E] I

Rq v

1}
ol

Ground -
Connection

If V2 is greater than V1, insert
standard known resistance (]
between the positive pole of |
testeddevice and the grou
connection. With Ro installg
measure the volte (V2') between tf
positive pole of the testedevice an
the ground connection (see Figure
Calculate the electrical isolat on (
according to the following formula:

Ri = Ro*(Vb/V2'- Vb/V2) or Ri =
Ro*Vb*(1/V2' - 1/V2)

i
i
i
i
|
i
i
i
I

Figure

Vb

]
Ry \4
|

2R +
+
& V2 RV - B fe 15 R84+ T A fw

W2 HHN—1ZE s EE(R)

LA ROZE X TF & BRI B4R

Aok i 2 Pl EE(V2) (koBN) o
KHE T ARFEEMAE (R

Ri = Ro*(Vb/V2'— Vb/V?2)

2% Ri= Ro*Vb*(1/V2'- 1/V2)
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|
i
i
SN
Ip IF
!
i
[
|

Vb

Ij ]
Ry II

\-'lz ;

A [ |

Ground . s —

Connection

1.2.3.5. Fifth sep

The electrical isolation value Ri (in oh 8.10.1.2.354 8 7 : /¥ E A/ Ri(EX
divided by the nominal voltage of { )R SA S A AR AR B B (R4E) 0 47
testeddevice (in volts) results in t B4 Al (BREREE) -
isolation resistance (in ohm/V). 2L EM RoEME)E A E )

NOTE 1: The standard known resistg 4B 4% F PEL(BR UK 45 e LA 45 8] 1 A2
Ro (in ohm) shouldbe the value of t BER(EEE»Z=0) K=
minimum required isotdon resistanc B R TR BRGNS S
(in ohm/V) multiplied by the nomin RO’ # &A% K45 % % Ro 344 >
voltage  of the testedevice SR A b B B N 2 RO A A4S
plus/minus 20 per cent (in volts). I EE Yy

is not required to be precisely t
value since the equations are valid
any Ro; however, a Ro value in {
range should provide gd resolutio
for the voltage measurements.

(Resolution)-

Annex 8 REESS test procures (ATE By i) 9. REESSX 5 #2 /- &
Annex 8 - Appendix 1 Procedure f
conducting a Standard Cycle
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A standard cycle will start with

standard discharge followed by

standard charge.

Standard discharc

Discharge rate: The discharge proce
including termination criteria shall
defined by the manufacturer.

If not specified, then it shall be
discharge with 1C current.

Discharge limit (end voltage): specif
by the manufacturer

Rest period after discharge: minimum
min

Standard charge: The charge proce
including terminatiorcriteria shall b
defined by the manufacturer.

If not specified, then it shall be a cha
with C/3 current.

BREBEZ T OZERK TR >

ZABERE -

BEHE :

BEEd ¥ %‘&%ﬁi )

ﬁA%iﬁ# % k45 0 AL
— B Q) ERKE -

# E#R B (RER(End voltage)) & #

%= e
BRERZAFECR 2D =004 -

BRERE BF: %‘&%fc 2

AR o S RIEE 0 JEUL =
/JJ\Z"EF{%(C)Z %/m.jﬁ W, °

Annex 8 A

Vibration tes

1. Purpose

The purpose of this test is to verify
safety performance of the REE
under a vibration environment wh
the REESS will likely experien
during the normal operationf dhe
vehicle.

2. Installations

2.1. This test shall be conducted ei

with the complete REESS or with

(AT RyHTiE)

9.1 3K B A

9.118%

XA B 14 A ErdE REESS W& 45 iF

W AR AE B R VT A @ R X IR IRIR

TXHAEMRE °

X E
9.1.2.1 s 2% REESS&H —1EA 82

REESS T 42 4 (8T AT R
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related REESS subsystem(s) incluc
the cells and their electrig
connections. If the manufactu
chooses to test with relat
subsystem(s), the anufacturer shg
demonstrate that the test result
reasonably represent the performa
of the complete REESS with resp
to its safety performance under
same conditions. If the electro
management unit for the REESS
not integrated in the cag enclosin
the cells, then the electro
management unit may be omit
from installation on the testedkvice

if so requested by the manufacturer.

2.2. The teste-device shall be firml
secured to the platform of t
vibration machine in such a manras
to ensure that the vibrations
directly transmitted to th
tested-device.

3. Procedures

3.1. General test conditic

The following conditions shall apply
the tested-device:

(@) The test shall be conducted af
ambient temperature of 20 +/- 10gd
C,

(b) At the beginning of the test, the S

e

I E)PUT IR > A F AR R

il REESST 4 #3580 Al ¥ 3%

JE T3 B R R AR & H b AX

%k %% REESS»4EMEHTZX

ko REESSZ M ETEEE

Tk 6, B2 S o B —

B RITRYFEER > HETE

BE RN FAN EZRXE o

0.1.2.2 7544 E4k B8 REESSz & &

S S A R B R AR B AR

Pt AR ARGES

FrRUE -

0.1.3 %
9.1.3.1— A& R ERAE 1

B A R R A T AR A

(@) A ENES S EHK =0 &

— QB Fift -
(b) AR PB4 AT - e SOC Z 157

. EEESHSOCHREZT»ZE
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shall be adjusted to a value in
upper 50 per cent of the norr
operating SOC range of f{
tested-device,

(c) At the beginning of the test,
protection devices which affect 1
function(s) of the testedevice thg
are relevant to the outcome of the
shall be operational.

3.2. Test Procedur

The teste-devices shall be subjected
a vibration having a sinusoig
waveform with a logarithmic swe
between 7 Hz and 50 Hz and back
Hz traversed in 15 minutes.

This cycle shall be repeated 12 times
a total of 3 hours in the vertiq
direction of the mounting orientati
of the REESS as specified by
manufacturer.

The correlation between frequency
acceleration shall be as shown in t
1

(FE2% HRZFHHE)

At the request of the manufacturer
higher acceleration level as well a
higher maximum frequency may
used.

At the request of the manufacture

vibration test profile determined

Ok o

(c) B bA4ur > RIEEMA TS

A o AR BGRB8 R 2 PR R

g oo

0.1.3.2 %825

4558 1 3R B B LA 047 4 (logarithmid

sweep) Z i 3% & (sinusoida

waveformph — B 4N 8 Lt #

T ER QM A EE LM

UEAHYFEHEIE L REESSEE 7

2 IR E A AT — =

%o #H =
S8R R ik B Z B fhdo &k = FROT ¢

TRFPFHER AR S iR B

BRAAE -
TP Sk R RS i

F £ R En 3 H An R AS ] & X 3Rk )

3B ] 44 (Test profileyd: X & = (32

R B haik L) o Lk RERE 2
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the vehiclemanufacturer, verified fq
the vehicle appliation and agreq
with the Technical Service may
used as a substitute for the frequer
acceleration correlation of table
The approval of a REESS tes
according to this condition shall
limited to approvals for a speci
vehicle type.

After the vibration, a standard cycle
described in Annex 8 Appendix
shall be conducted, if not inhibited
the tested-device.

The test shall end with an observa

period of 1 h at the ambie

temperature conditions of the f{

environment.

Cy -

REESSER T & #m4F e 2 A B 3

> REESS% # 30 81 S 14 -

BIRGZ > B AT e d] > RE

AT AT MG X AR BAE IR -

PRI IR LB AR T > AT —

Z BB BAE 0 4 R BEIRER o

Annex 8 B

Thermal shock and cycling ti

1. Purpose

The purpose of this test is to verify
resistance of the REESS to sud
changes in temperature. The REI
shall undergo a specified number
temperature cycles, whiclstart &
ambient temperature followed by h
and low temperature cycling.
simulates a rapid environmer
temperature change which a REH

would likely experience during

(AT Ry i)

0.2 #h i R R AE 35 3B

9.218%

X5 B w1k A ErsE REESS % /8 %

fe /1 - REESSHE & Jif A F. 80 2.8

VEFRRB > HEIRIRB L s %
Wi E AR X IR o bR

REESSH B8 P T € BB X IR

SR JE A -
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life.

2. Installations
This test shall be conducted either v
the complete EESS or with relats
REESS subsystem(s) of the REE
including the cells and their electri
connections. If the manufactu
chooses to test with relat
subsystem(s), the manufacturer g
demonstrate that the test result
reasonably represent therformanc
of the complete REESS with resp
to its safety performance under
same conditions. If the electro
management unit for the REESS
not integrated in the casing enclos
the cells, then the electro
management unit may be omit
from installation on the testedkvice

3. Procedure

3.1. General test conditic

The following conditions shall apply
the tested-device at the start of the

(@) The SOC shall be adjusted to a v
in the upper 50 pecent of the norm
operating SOC range,

(b) All protection devices, which wol
affect the function of the testeativice
and which are relevant to the outcq

if so requested by the manufacturer.

test

9.2.2:% &
L7 % REESSsk —1fE 48 B 2 REESS

A4

TS (LHETHAREET REHE)N

frekim - wHPF L EFUARMZ

REESST % #4385 > Rl ¥4 EE

THA LR RS TRAE

¥ REESS 748 Bl &+ T X % &M

ft o % REESS2# T F B TLEA
maBEhximEs s — Al

TREFERR > METEEE

FANFRAFEZRE

923 #F

9.2.3.1 — B ikt

BB AL SR B B 0 45 8] 4 R A T A
¢
(2) fE38% SOC £ F Itk 2 I % 6%

SOCHEzxERZXHEQUE -
(b) E1EEh A &% E A Th AR

KGR RERE -
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of the test shall be operational.
3.2. Test Procedu
The teste-device shall be stored for

equal to 60 +/2 deg. C or higher
requested by the manufactu
followed by storage for at least
hours at a test temperature equé
-40 +/- 2 deg. C or lower if request
by the manufacturer. The maxim
time interval between test temperal
extremes shall be 30 minutes. T
procedure shall be repeated unt
minimum of 5 total cycles a
completed, after which t
testeddevice shall be stored for
hours at an ambient temperature 0
+/- 10 deg. C.

After the storage for 24 hours, a stan
cycle as described in Annex
Appendix 1 shall be conducted, if
inhibited by the tested-device.

The test shall end with an observa
period of 1 h at the ambie
temperature conditions of the f{
environment.

least six hours at a test tempera

0.2.3.2 Xz 5

ARG REAXRNRBREEHEESO

P —_BEIRPFHERZEZHE
BT > EHNEE o 3B EFHNK
BREBEEHEKEAWOLEE —ERIKY
BEZRZEMBET > 2000
B o B EMREMRE A=
Onss - ZRFEEDERPITE
RIEEE > % RIE AR AR BN
BEBREHRK—_Q0LEa—0BETF=
RN
Ve D SR R R

# 0 BLESAT 9IRS 2 AR EFEIR o
PR IRIE B BARME T > AT — B

S LS I RE e &

Annex 8 (
Mechanical shoc
1. Purpose

(AT Ry )

The purpose of this test is to verify

9.3 #4187 % 3X B (Mechanical shock)| &

9318

KRB O AR LR TTARA

18 /1 (Inertia_Loady¥ 2 REESS%
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safety performance of the REHE
under inertial loads which mayccut
during a vehicle crash.

2. Installation

2.1. This test shall be conducted ei
with the complete REESS or w
related REESS subsystem(s) incluc
the cells and their electrig
connections. If the manufactu
chooses to test with relaf
subsystm(s), the manufacturer sH
demonstrate that the test result
reasonably represent the performe
of the complete REESS with resp
to its safety performance under
same conditions. If the electro
management unit for the REESS
not integratd in the casing enclosi
the cells, then the electro
management unit may be omit
from installation on the testetkvice
if so requested by the manufacture

2.2. The teste-device shall be connect
to the test fixture only by the intend
mountingsprovided for the purpose
attaching the REESS or REE
subsystem to the vehicle.

3. Procedure

3.1. General test conditions 4
requirements

PR ©

9.3.2:% &

9.3.2.1 % REESS&H — 1A 8k =

REESS T 2 #(&4t R KL & &

BE)PUT IR > P h AR R

Bl REESST 4 #3586 Al ¥ %%

JE T3 B R A R AR & T b AX

(%% REESS»4EMEHTZ®

Mk o REESSZ M ETEEE

AAB OB TZIBE LSS —

B RITRYFEER > HETE

HBE RN FAN EZRXE o

9.3.2.2 JE 4B REESS=> & & 32 # 3

B X {44 REESS# REESST 4 %4

PR 2 B 2 ARG H ©

9.3.3% %
9.3.3.1 — s m gk
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The following condition shall apply
the test:

(@) The test shall be conducted af
ambient temperature of 20 10 deg
C,

(b) At the beginning of the test, the S
shall be adjusted to a value in
upper 50 per cent of the norr
operating SOC range,

(c) At the beginning of the test,
protection devices which effect 1
function of the testedevice an
which are relevant to the outcoms

the test, shall be operational.
3.2. Test Procedu

The teste-device shall be decelera
or, at the choice of the applicg
accelerated in compliance with
acceleration corridors which &
specified in tables 1 - .3 The
Technical Service in consultation w
the manufacturer shall decide whet
the tests shall be conducted in ei
the positive or negative direction
both.

For each of the test pulses specifie

separate tested-device may be used.

The test pue shall be within th
minimum and maximum value

o

specified in tables 1 to 3. A high

A R B F AR

() A HBE AEK— 08—

0% -
(b) KB b4 8% > fE2R % SOC £ 457

. EEESHSOCHREZT»ZE

O E -
() R4t - BAEE A @4

A o AR BGRB8 R 2 PR R

g oo

90.3.3.2 RXEp iz 5

A RRB AW E AN R ER

o BATRE R B P HEEEZ

S b A B S b ok R ek

R TR IAT 77 ¥y A I & (POsitive

direction)sk, & 5 (Negative direction

B % -

o] e R 2 g — B R ER Ak > o Al4E

AR B Z AR o
B RN N AR E RN Z RNME

BRBRARMEZH - TIRY FHIER

FHRILEAWE AN PARERAES
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shock level and /or longer duration
described in the maximum value
tables 1 to 3 can be applied to
testeddevice if recommended by t
manufacturer.

Figure 1 Generic description of tg
pulses

iH 2% FOKER)

Table 1 for M1 and N1 vehicle

iH 275 HARRNE)

Table 2 for M2 and N2 vehicle

(55275 HORRNE)

Table 3 for M3 and N3 vehicle

(55275 HORRNE)

The test shall end with an observa

period of 1 h at the ambie

temperature coniibns of the teg

environment.

2R ERIRB KGR E

B A ¢ KBk dE 2 — AR SRR

GE4#ERZET)

*vg - M1 B N1 &5

GES# B R £H)
%7 M2 B N2 % #d5
GES# B R £H)
%55 M3 & N3z &35
GES# B R £H)

P IRER TR B AR T 0 AT — v eY

zéﬂ%@,ﬁﬁﬁ , Qé*ll?b%ib% °

Annex 8 L

Mechanical integrit

1. Purpos

The purpose of this test is to verify
safety performance of the REE
under contact loads which may oc
during vehicle crash situation.

2. Installation

2.1. This test shall be conducted \
either the complete REESS or wit
related REESS subsystem(s) incluc
the cells and their electrig

(AT Ry i)

9.4 # # % # M X Bk (Mechanica &

inteqgrity)
9.4.18 &
KRB O ARE LR T AR A

#4551 (Contact Load¥f = REESS
FZAMERE o

9.4.2% &

9.4.2.1 X 7% REESS & — 1848k =

A4

REESS F 2 4 (£ T A KL TR
B H)PATIRE > 2 P FEE
Bl 2 REESST % #t3k5 ° Al ¥ 3k 4
JEE T3 A HREn 4 R e A wibk
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connections. If the manufactu
chooses to test with relat
subsystem(s), the manufacturer I8
demonstrate that the test result
reasonably represent the performe
of the complete REESS with resp
to its safety performance under
same conditions. If the electro
management unit for the REESS
not integrated in the casing enclos
the cells, then the electro
management unit may be omit
from installation on the testedkvice

2.2. The teste-device shall be connect
to the test fixture as recommended
the manufacturer.

3. Procedure

3.1. General test conditions

The following condition an
requirements shall apply to the test

(a) The test shall be conducted a
ambient temperature of 20 +/- 10 d
C,

(b) At the beginning of the test, the S
shall be adjusted to a value in
upper 50 pe cent of the norm
operating SOC range,

(c) At the beginning of the test,
internal and external protecti

if so requested by the manufacturer.

ha

9%
«

devices which would affect t

(%% REESS»4REMEH T X

b o REESSZ M ETFEIEE

Tk 6B B2 S o B —

BoATRYEAEER  METE

BE TR AFAN EZRE o

9.4.2.2 i1k 88 REESS > & & 32 3

B X 4§ REESSsk REESST % 4
Aol ie BBl X E ABIe R o

043 £ %
9.4.3.1 — g B AE 1+

A R B T AR
(@) AMBEIHBE HHK—0F & —

0% -
(b) KB b4t 8% > fE2R % SOCZ 457

Pz EEAE SOCHEZBE YA

QA E -
() X4t - BIEE A @4

AR AR ERZ RE R

g oo
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function of the testedevice an
which are relevant to the outcome
the test shall be operational.
3.2. Cruh test
3.2.1. Crush forc
The teste-device shall be crush
between a resistance and a crush
as described in figure 1 with a force
at least 100 kN, but not exceeding
kKN, unless otherwise specified
accordance with Paragraph 6.4.2
this Reulation, with an onset tin
less than 3 minutes and a hold tim

at least 100 ms but not exceeding 1
Figure .
iH 2% FOKEDR)
A higher crush force, a longer on
time, a longer hold time, or
combination of these, may be app
at the request of the manufacturer.
The application of the force shall
decided by the manufacturer toge
with the Technical Service havi
consideration to the direction of tra|
of the REESS relative to
installation in the vehicle. TI
application force being appli
horizontally and perpendicular to 1
direction of travel of the REESS.

The test shall end with an observa

Os.

9.4.3.2 45 & X5 (Crush test)

9.4.32. 13 & /)

£ R4 JE £ (B 4% 44 (Resistancek B —

0 # B 4x (Crush platex M % 3] &

$>—00F4#m - - x@—08F4

BN R AR 8.4.25

ARES  HEN= 558 NiEE5k

hi > BRFEMES—00EHR

(ms)~ k& —Q#» o
GE2£EaARZE—0)

TIREFH BRI ERIBES ~

KX PN R ~ £ R ZARFFE

R A B2 fm A o
Hooon Mk B4R REESS >~ & & 52 # 25

B A > #1923 sk 2l REESSE &

SR 2 R AT S B 3 AR

B 2 BB A M o
R A KT BFE AN REESSx

i -

PSRER TR B 8 AR T 0 AT — ] ved
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period of 1 h at the ambie
temperature conditions of the f{
environment.

zéﬂ%@,ﬁﬁﬁ s Qé*ll?b%ib% °

Annex 8 E

Fire resistanc

1. Purpose

The purpose of this test is to verify
resistance of the REESS, aga
exposure to fire from outside of {
vehicle due to e.g. a fuel spill fron
vehicle (either the vehicle itdeor g
nearby vehicle). This situation sho
leave the driver and passengers
enough time to evacuate.

2. Installations

2.1. This test shall be conducted ei
with the complete REESS or w
related REESS subsystem(s) incluc
the cells and their electrica
connections. If the manufactu
chooses to test with relaf
subsystem(s), the manufacturer g
demonstrate that the test result
reasonably represent the performa
of the complete REESS with resp
to its safety performance under
same conditions. If the electro
management unit for the REESS
not integrated in the casing enclos
the cells, then the electro

(AT RyHTiE)

9.5 Kt
95.184
A B et AR REESSEAZENE

RN IR 2 KA Z KSR AR 0 4o

KERBAZBE(RE EWMAY

R F R) > DK R BRI B

LEX S X

9.5.2:% &

9.5.2.1 2% REESS&H —1E 82

REESS F 2 4 (£ T A KL TR

I E)PUTHRER > A F AR R

il REESST 4 #3580 Al ¥ %%

JEE A A E R e S mibK

%k %% REESS»4EMEH T X

APEfE o 3 REESSZ M EF41EE

AAROEEAZIRE SR —

BoATRYEESR  METE

HEE O EWNFAMG EX%E - 248

Bl % REESS F4 #4tap B
HEwmE o AT HEEAEEX

REESST 4 4 $U4T 5 -
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management unit may be omit
from installation on the testetkvice
if so requested by the manufactu
Where the revant REES
subsystems are distributed througl}
the vehicle, the test may be condu
on each relevant of the REH
subsystem.

3. Procedures

3.1. General test conditic

The following requirements a
conditions shall apply to the test:

(@) The test <all be conducted at
temperature of at least 0 deg. C,

(b) At the beginning of the test, the S
shall be adjusted to a value in
upper 50 per cent of the norr
operating SOC range,

(c) At the beginning of the test,
protection devices which effedhe
function of the testedevice and ai
relevant for the outcome of the t
shall be operational.

3.2. Test Procedu

A vehicle based test or a compor
based test shall be performed at
discretion of the manufacturer:

3.2.1. Vehicle based tt

The testeddevice shall be mounted ir

testing fixture simulating acty

9.5.3# 7
9.5.3.1 — A&k kAt

B A R A T AR ¢
(@ ABFEZBEEED AHHBKOE -

(b) KB b4 8% > fE3R % SOC £ 457

Pz EEAESSOCHEZBE YA

O E -
(c) A4t - BAEE A @4

FRA AR RBE R RE SR

g oo

90.5.3.2 XEp iz 5

1 o % AT A R o da

9.5.3.2.1% & K5

FrAl B T AE R H & R R R R

BN EL B o b7 REESSH &4

B ob o BERAE B G T R B A bk

B o fifk REESSZ F &4 M x
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mounting conditions as far

possible; no combustible mate

should be used for this with f{

exception of material that is part

the REESS. The method whereby
tested-device idfixed in the fixturg
shall correspond to the relev
specifications for its installation in
vehicle. In the case of a REH

designed for a specific vehicle u

vehicle parts which affect the cou

of the fire in any way shall be tak
into consideration.

3.2.2. Component based |

The teste-device shall be placed or

grating table positioned above

pan, in an orientation according to
manufacturer's design intent.

The grating table shall be constructec
steel rods, diameter 83 mm, with
4-6 cm in between. If needed the g
rods could be supported by flat s
parts.

3.3. The flame to which i
testeddevice is exposed shall
obtained by burning commercial f
for positiveignition engines (hereatft
called "fuel”) in a pan. The quatytiof
fuel shall be sufficient to permit t
flame, under fredurning conditiong

A A B Bl R W6 B o 5 REESS

TR A R F A AMET @ R B A K

2 B R RIINERE -

9.5.3.2.2 & fa £ 35k

JEAR ¥ 3 H 2 % (REESS 2 F &%

SR ST AT ) 9A vey ol A R A B RO

¥t 4£(Grating tabley T 5 4 b

#%(Pan)-
Bt e B NE—Q/E ~ HFE

WE NN XGRS CTRER

L8R R Ut X A5 4R fk -

9.5.3.3 EH M IEN X I KK

3] ¥ (positive-ignition enginesy A

2 7 & KR (R AR R ) > SR A5 AL B

FEAIEZKIEF » EH RS

R BEREEERRESF LB

Z KK e
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14

to burn for the whole test procedure.

The fire shall cover the whole area of
pan during whole fire exposure. T
pan dimensions shall be chosen s
to ensure that thesides of th
testeddevice are exposed to
flame. The pan shall therefore exc
the horizontal projection of t
testeddevice by at least 20 cm, |
not more than 50 cm. The sidewalls
the pan shall not project more thal
cm above the level of thiziel at thg
start of the test.

3.4. The pan filled with fuel shall
placed under the testeldvice in suc
a way that the distance between
level of the fuel in the pan and |1
bottom of the testedevice
corresponds to the design height
the testeddevice above the ro
surface at the unladen mass
paragraph 3.2.1. is applied
approximately 50 cm if Paragrg
3.2.2. is applied. Either the pan, or
testing fixture, or both, shall be fre
movable.

3.5. During phase C of the test, the
shdl be covered by a screen. T
screen shall be placed 3 cm 4/cn
above the fuel level measured prio

BRI EA R > KNG e AE TR B A o AR o

mBER TR AT EEFBREE
A KIGZ o A R ~F R A A4
ZAFERERTEL Q0 0m ~F
WA Qom0 FIRER B 46 B b A )
BRAEHBK BN UL -

9.5.3.4 # Mz bR B AR

P TF 0 ARG SR R SR
Z RIFEFE > BRBE £ & 8 &Kot
a2z %stiEd S GER 9.5.3.2.]
)& B E QN GEA 95.3.2.2
&) o

AR~ AERVE B R E T A A
R LT adaBY -

=

9.5.3.5M & CAEnBA R - JE LA A4S

YR b AR - T AEAR e B 7S R LR BE
2R E R R T = N B
IR > 3 B4R 9.5.42 4§ vA it K Ak
Wik o AR RBRIE > WXIFE
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the ignition of the fuel. The scre
shall be made of a refractory mate
as prescribed in Annex 8EAppendix
1. There shall be no gap betweer
bricks and they shall be suppor
over the fuel pan in such a man
that the holes in the bricks are

obstructed. The length and width
the frame shall be 2 cm to 4

smaller than the interior dimensiong
the pan so that a gap of 1 cm to 2
exists between the frame and the

of the pan to allow ventilation. Befg
the test the screen shall be at lea]
the ambient temperature. T
firebricks may be wetted in order
guarantee repeatable test condition

3.6. If the tests are carried oin the
open air, sufficient wind protecti
shall be provided and the wi
velocity at pan level shall not excd
2.5 km/h.

3.7. The test shall comprise of th
phases B, if the fuel is at least
temperature of 20 deg. C. Otherw
the test shall comse four phasq
A-D.

3.7.1. Phase A: P-heating (Figure 1)

iH 275 FOKIER)

The fuel in the pan shall be ignited @

th

S.

R o AR N ZILERE
AL BEmlaiksay kR BER

MBNARTN_FEw sy o P

w0 [ A AR 91 0 AR &A1 BE PR — & —

Ny Z B JR TR o SRERAT 0 [mEEAg

BEDRATE - TR KR E

G 2 N il

9.5.3.6 &3 P I AT B > ESRAL R

3 2 5 B AR K 0 B AEFE bR o AR R

‘R Z AR AR - ANELNEF o

9537 X MbBEA—_QEUE A

AEESB—D=(AK& - F Al

AmE LA —DwEREE -

9.53.7. 1M KA * FA#(GwE——)

GE%4 A R ET)

ARG E VY = NRE » B
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distance of at least 3 m from
tested-device.

After 60 seconds p-heating, the ps
shall be placed under {
tested-device. If the size dfe pan i
too large to be moved without riski
liquid spills etc. then the testetkvice
and test rig can be moved over the
instead.

3.7.2. Phase B: Direct exposure to fla

(Figure 2)
iH 2% FOKEDR)

The teste-device shall be exposed to
flame from te freely burning fuel fq
70 seconds.

3.7.3. Phase C: Indirect exposure
flame (Figure 3)

iH 27 FOKEDR)

As soon as phase B has been compl
the screen shall be placed betweer
burning pan and the testeevice
The testeddevice shall be exposed
this reduced flame for a further
seconds.

Instead of conducting Phase C of
test, Phase B may at
manufacturer's discretion be contin
for an additional 60 seconds.

However this shall only be permitt

where it is demonstrable to

WR AR N Z R e

Tah oS Q B18 > A b AE B KA A 1

T 5 o i R T KT A T AR RR

BRBH S Y BT A E 5
1 BB X M o

95372 KB A FEEN KM(d

B—=
GEZ%A A KRB F)

FRtREENAEEBERBED

s

9.5.3.7.3M & C : k35 FEH KM (3o

B—=
GE%4 A R E )

RENMEEDB 7Rk > fRaEsd g &7

RO b A L AR R 2 R o AR R

FEFENIL KB EAREATNO0F

TR h A EHE 0 AR B 4 48R s

0 BRARME C R o LA
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satisfactionof the Technical Servig
that it will not result in a reduction
the severity of the test.

3.7.4. Phase D: End of test (Figur:

8275 FOKEDR)

The burning pan covered with the scr
shall be moved back to the posit
described in phase A. |
extinguishing of the testedevice
shall be done. After removal of {
pan the testedevice shall b
observed until such time as
surface termperature of th
testeddevice has decreased
ambient temperature or has b
decreasing for a minimum of 3 hou

S

953741 KD @ XmE R(wE —

)
(k%% H B %)

A 1% Bl 2R B R P 0 B — AR S B PR PR

A E - B RMBBEZAT A - K

Wbk MRS B 0 G A A E

BEEERTAE > RCHERED

EPN-X

Annex 8 E- Appendix 1
Dimension and Technical Data ¢
Firebricks

2001 1R
15 HOLES § CUTOUTS

\L/ NN
II AN AN N NN
228 | NZANNY AN AT
-l: MNZ AN N AN
l U AW AT
N M N NN

{Dimensions in mmj Section A-A

Fire resistance: (Seger-Kegel) SK 30
AI203 content: 30 - 33 per cent

Density: 1,90(- 2,000 kg/m3

Openporosity (Po): 20 - 22 per cent vol.

(R R )
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Effective holed area: 44.18 per cent

~R
ZILE@mME Ay ZwWE - — A

Annex 8 F

Externalshort circuit protection

1. Purpose

The purpose of this test is to verify
performance of the short circ
protection. This functionality,
implemented, shall interrupt or lin
the short circuit current tprevent th
REESS from any further relat
severe events caused by short ci
current.

2. Installations

This testshall be conducted either w
the complete REESS or with rela
REESS subsystem(s), including

(AT Ry i)

cells and their electrical connections

If the manufacturer chooses to
with  related subsystem(s),

manufacturer shall demonstrate
the test result can reasonably reprg
the performance of the compl
REESS with respect to its saf
performance under the sa
conditions. If  the electronig
management unit for the REESS
not integrated in the casing enclos
the cells, then the electro

management unit may be omit

ng

A %
9.6 /P a3k

9.6.18 %

R B ata A a2 A -

HoseMar PR RelaRER

LAt %, REESS = %] 43 8% E 4 A7 5
R EDE o

962 9.6.2:% &
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3. Procedures

3.1. General test nditions

The following condition shall apply
the test:

(@) The test shall be conducted &
ambient temperature of 20 10 deg
C or at higher temperature
requested by the manufacturer,

(b) At the beginning of the test, the S
shall be adjusted t@ value in th
upper 50 per cent of the norr
operating SOC range,

(c) At the beginning of the test,
protection devices which would aff
the function of the testedevice an
which are relevant to the outcoms

the test shall be operational.
3.2 Short circuit

At the start of the test all relevant m
contactors  for charging a
discharging shall be closed
represent the active driving poss
mode as well as the mode to en
external charging. If this cannot
completed in a single teshen two o
more tests shall be conducted.

The positive and negative terminals

from installation on the tested-device
if so requested by the manufacturer.

the testeddevice shall be connected

9.6.3 &£ 5%
9.6.3.1 — A& X B 1E 1+

B A R R A T AR A
(@) AmEXBEE D AHHK =0 IF

E—0F > HIKFFHERXEFH

B -

(b) KB b4 8% > fE2R % SOC £ 157

Hz EEESHSOCHREZT»ZE

O E -
() A4t » BAEE A @4

A o A BGRB8 R X PR R

g oo

9.6.3.24%
Rombdent - B ATRKEAMA

48 B % ¥ %3545 % (Contactor) sA&

W4T B K BT SR 3 AR -

% Gk — I A (R AT

—RERF RZ AR

JEAR B 38 H A1 2 I B ARIR A E A

588 > ALy ARBIFEMEMBERE K
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each other tqroduce a short circu
The connection used for this purp
shall have a resistance not excee
5 megohms .

The shor circuit condition shall b
continued until the operation of {
REESS's protection function
interrupt or limit the short circu
current is confirmed, or for at le
one hour after the temperat
measured on the casing of tf
tested-device has stabéd, such th
the temperature gradient varies b
less than 4 deg. C through 1 hour.

3.3. Standard Cycle and observatic
period

Directly after the termination of the sh
circuit a standardycle as described
Annex 8 Appendix 1 shall |
conducted, if not inhibited by t
tested-device.

The test shall end with an observa
period of 1 h at the ambie
temperature

condition: of the test environment.

Wh B B -

sa B8 E W IEFr4E 2 #E3% REESS 2 ¢

5 S TR ) 4595 0 2 AR T AR A

fER > S AFAIME SRR B E AR AR

20— B EHE (Gradient)

R — B o AL AT -

9.6.3.3 4% % 1A 3% B i 5 A

RHN IS R RIE 5 RARAT A

rap sl - RUBHAT 9T M F 2 AR %

B % o

AIRER TR B AR T 0 AT — v eY

S LS I RE e &

Anne> 8 G

Overcharg protection

1. Purpose

The purposeof this test is to verify th

(AT Ry )

performance of the overahye

9.7:8F # E R

9.7.1B8 %

KB AT BE R Bt M
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protection.
2. Installations
This test shall be conducted, un
standard operating conditions, ei
with the complete REESS (this may
a complete vehicle) or with relat
REESS subsystem(s), including
cells and their electrical connectio
If the manufacturer chooses to
with  related subsysteis), the
manufacturer shall demonstrate
the test result can reasonably reprg
the performance of the compl
REESS with respect to its saf
performance under the sa
conditions.
The test ray be performed with
modified testeddevice as agreed
the manufacturer and the Techn
Service. These modificatiorshall no
influence the test results.
3. Procedures
3.1.General test conditions
The following requirements ar
conditions shall apply to the test:
(@) The testshall be conducted at
ambient temperature of 20 10 deg
C or at higher temperature
requested by the manufacturer,

(b) At the beginning of the test,

9.7.2% &
JEN AT B E AR T kB > AR E

REESS s — 1848k 2 REESSF 4%
%L THREE REH)IITHR
B o g5 W oA &4 4B B 2 REESS
F A 43R5k 0 B W E R E T B
ERXBmLEREESbaREARE
REESS#» 48 Fl4& 4 FZ R A M4 ©

A4

45 A B BIARAE Y B B 15

B XA A AT 3B 0 M A BOR
34 ECET X

9.7.38 %
9.7.3.1 — A B AE 1+

B A R R A T AR A
(@) AmEXBEE D AHHK =0 IF

E—0FE > HKFFHERXEFH
B e

(b) by > BAEEIFTA @UE

i
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protection devices which would aff

the function of the testedeslice an

which are relevant to the outcoms

the test shall be operational.
3.2.Charging

At the beginning all relevant ma

contactors for chargingshall bg

closed.

The charge control limits of the t

equipment shall be disabled.

The teste-device shi be charged wit
a charge current of at least 1/3C
but not exceeding the maximl
current within the normal operati
range as  specified by
manufacturer.

The charging shall be continued until
testeddevice (automatically
interrupts or limits the charging
Where an automatic interrupt funct
fails to operate, or if there is no si
function the charging shall
continued until the testedievice if
charged to twiceof its rated charg
capacity.

3.3. Standard cycle and observa
period

Directly after the termination of
charging a standard cycle as descr
in Annex 8 shall be conducted, if

9.7.32 %%

R4t B LT AABMZ

FEEAE  BRRFANHZIALE

1 A% PR ) AE -

HAMREUEP =2z —BbrirESR
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inhibited by the tested-device.

The test shall end with an observa
period of 1 h at the ambie
temperature conditions of the f{
environment.

PIRER TR B AR T 0 AT — v eY

S LS TR e &

Annex 8 F

Ovel-discharge protection

1. Purpos

The purpose of this test is to verify
performance of the ovalischarg
protection.

This functionality, if implemented, sha
interrupt or limit the discharge currg
to prevent the REESS from any se
events caused by a too low SO(C
specified by the manufacturer.
2. Installations

This test shall be conducted, un
standard operating conditions, ei
with the complete REES$his maybf
a complete vehicle) or with relat
REESS subsystem(s), including
cells and their electrical connectio
If the manufacturer chooses to
with  related subsystem(s),
manufacturer shall demonstrate
the test result can reasonabdypreser
the performance of the compl
REESS with respect to its saf
performance under the sa

(AR Ry i)
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conditions.

The test may be performed with
modified testeddevice as agreed
the manufacturer and the Techn
Service. These modificatiorshall no
influence the test results.

3. Procedures

3.1.General test conditions

The following requirements ar
condition shall apply to the test:

(@) The test shall be conducted af
ambient temperature of 20 0 deg
C or at higher temperatureif
requested by the manufacturer,

(b) At the beginning of the test,
protection devices which would aff
the function of the testedevice an
which are relevant for theutcome @
the test shall be operational.

3.2. Dischargin

At the beginning of the test, all ralant
main contactors shall be closed.

A discharge shall be performed with
least 1/3 C rate but shall not exc
the maximum current within t
normal operating range as speci
by the manufacturer.

The discharging shall be continued U
the tested-evice (automatically
interrupts or limits the dischargir

45 A 9 B BIARAEE Y B B 15
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Where an automatic interrupt funct
fails to operate, or if there is no si
function then the discharging shall
continued until the testedevice if
discharged to 25 per cent of
nominal voltage level.

3.3. Standard charge and observe
period

Directly after termination of theg
discharging the testedevice shall b
charged with a standard charge
specified in Annex 8 if not inhibitq
by the tested-device.

The test shall end with an cervatior

period of 1 h at the ambie

temperature conditions of the f{

environment.

nt

9.8.3.3 2% £ E A K

RENKERRE R XL > 35 RS

AR > RUBARER 9 K AR

REPITHE ©
P IRER TR B AR T 0 AT — N eY

Z B R BAE 0 45 R BEIRER o

Annex 8

Ovel-temperature protection

1. Purpose

The purpos of this test is to verify th
performance of the protecti
measures of the REESS agag
internal overheating during t
operation, even under the failure
the cooling functionif applicable. If
the case that no specific protect
measures are necess@o prevent th
REESS from reaching an unsafe s

due to internal ovetemperature, th

(AT Ry i)
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safe operation must be demonstrat

. Installations

2.1. The following test may
conducted with the complete REE
(maybe as a complete vehicle) or V
related REESS subsystem
including the cells and their electri
connections. If the manufactu
chooses to test with relaf
subsystem(s), the manufacturer g
demonstrate that the test result
reasonably represent the performe
of the complete REES with respeq
to its safety performance under
same conditions. The test may
performed with a modifig
Testedbevice as agreed by
manufacturer and the Techni
Service. These modifications shall
influence the test results.

2.2. Where a REES is fitted with 3
cooling function and where t
REESS will remain functional withg
a cooling function system bei
operational, the cooling system s
be deactivated for the test.

2.3. The temperature of the tes«-device
shall be continuously measuat insidg
the casing in the proximity of the cq
during the test in order to monitor

N
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changes of the temperature.

onboard sensor if existing may
used. The manufacturer and Techr
Service shall agree on the locatior
the temperature sensor(s) used.

3. Procedures

3.1. At the beginning of the test, a
protection devices which affect 1
function of the testedevice and ai
relevant to the outcome of the
shall be operational, except for 4
system deactivation implemented
accordance with Paragraph 2.2.

3.2. During the test, the tes-device
shall be continuously charged 4
discharged with a steady currethiat
will increase the temperature of cf
as rapidly as possible within the ra
of normal operation as defined by
manufacturer.

3.3. The teste-device shall be placed
a convective oven or clima
chamber. The temperature of
chamber or oven shall be gradu
increased until it reaches |
temperature determined in accorda
with Paragraph 3.3.1 or 3.3.2 belo\
appicable, and then maintained g
temperature that is equal to or hig
than this, until the end of the test.
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3.3.1. Where the REESS is equip
with protective measures aga
internal overheating, the temperat
shall be increased to the temperg
defined by the manufacturer as be
the operational temperature thresk
for such protective measures, to ing
that the temperature of {
tested-device will increase 4
specified in Paragraph 3.2.

3.3.2. Where the REESS is not equip
with any specific measures agair
internal overheating, the temperat
shall be increased to theaximum
operational temperature specified
the manufacturer.

3.4. The end of test: The test will 4
when one of the followings
observed:

(a) The teste-device inhibits and/o
limits the charge and/or discharge
prevent the temperature increase,

(b) Thetemperature of the testelkvice
is stabilised, which means that
temperaturevaries by a gradient
less than 4 deg. C through 2 hours

(c) Any failure of the accdpnce criteri
prescribed in paragraph 6.9.2.1.

9.9.3.3.1% REESS Fef a5 MW 3L i

Bz AR BERRAZE TS

EFHERIERREHZBE
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Annex i

5. Test procedu

5. Test procedu
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5.2.1. REES{preparation

The ageing of REESS shall be chec
to confirm that the REESS |
performed at least 5 standard cy
(as specified in Annex8, Appendix

5.2.1. REESS preparat

The ageing of REESS shall be chec
to confirm that the REESS hd
performed at least 5 standard cy:

(as specified in Annex Appendix 1).
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Annex 6- Part 2
Essential characteristics of REESS
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Annex 6- Part 1 4. 2mTERESER 4. BIRF EHRRK
Essential  characteristics of  rq BREEWTRRABERERETH
vehicles or systems (2laok=) BHHFRE 8
(A1) % REESS % & A fi B 6417 & 4

Annex 6 - Part 1

Essential characteristics of road vehicles oresys

1. General

1.1. Make (trade name of manufacturer): ......
1 2, TYPC: e
. Vehicle category: .........oocooviiiiiicccceiiees

1.8. Approval number of the REESS.: ............
2. Electric motor (traction motor)
2.1. Type (winding, excitation): ..............e......

2.2. Maximum net power and / or maximum 30 ming@ser (KW): ......cccocoeeeeieiinininnnns

3. REESS

. Commercial name(s) if available: ............

4. k- WmERRABERGN

1 — R
11 R he

12 | m&

13 B imfEsA

14 BiRT E LA (dwEA)

15 ¥ 3 E G A R bhE

16 |(-)

17 | 2émE T AIRBA

18 |REESSTAEAAEEHFLAAGKRE(wER)
2 TH HiE(F7] 5HiF)




3.1. Trade name and mark of the REESS: ... coceeee e
3.2. Indication of all types Of CeIIS: ..o
3.2.1. The Cell CREMISIIY: ..ot b eeee e e e
3.2.2. Physical diMENSIONS: ......coi it e et ee et e e bttt ee e e e e e eeesmeeeeaeaeaes e ennrnnns
3.2.3. Capacity of the Cell (AN): .. .. e e
3.3. Description or drawing(s) or picture(s) of REESS explaining:

3.3.L. SHTUCTUI. ..ot e s srear e e e te e e s e e sr e reee s
3.3.2. Configuration (hnumber of cells, mode of cartion, etC.): .......cccceeviiiiiiiiiiiee e
3.3.3. DIMENSIONS: .eeiiieieeee ettt ettt et et e e st e e e e st be e eemme e e sn e e ee e s eanbeeeeenaes
3.3.4. Casing (construction, materials and physlzakEnsions): .........c.ccccecveeeiivieiesceeean,
3.4. Electrical SPECIfICAtION: .......c.ii ittt e
3.4.1. NOmMINAl VORBGE (V) 1ottt e e e ae e e e e e e e
3.4.2. WOrKing VOIAGE (V) coeeeii ittt ettt e e st e e e e e e e snnaees
I G T 07 o= Tox | Y Y 1) SR UT TR PRSP
3.4.4. MaXimUIM CUITENT (A 1ottt ittt et e e e e e e e ab bbb e e e eeenbse b beeaeaeeaaaeas
3.5. Gas combination rate (iN Per CENL): .......euieiiiiieiie e emenee e
3.6. Description or drawing(s) or picture(s) of thstallation of the REESS in the
VEINICIE: e e ne e e

3.6.1. PRYSICAl SUPPOIT: ...ttt ettt et ee e sbe e e eeee e e e e e e s aaans
3.7. Type of thermal ManagemeENt .......... oo eenee e
3.8. ElECIrONIC CONTIOL: ...ttt e e e e e e s e r e e e e e
4. Fuel Cell (if any)

4.1. Trade name and mark of the fuel cell: ...
4.2. TYpes Of FUBI CEILL ... e e
4.3. NOMINAI VOIAGE (V) +eetieieitiie ettt ettt e e e e e e e e e e e eaaa
4.4, NUMDET OF CRIIS: .. oot
4.5. Type of cooling system (if any): ........
4.6. MAX POWET(KWW): ...ttt ettt ee b e e eeeeeaeeens
5. Fuse and/or circuit breaker

LT Y/ 1< U PP U PP PPPPPPRRPPTPPIN
5.2. Diagram showing the functional range: ..cccc...ooooi i
6. Power wiring harness

(ST Y/ o 1< U TP O PP PUPPPPPRPPRPPIN
7. Protection against Electric Shock

7.1. Description of the proteCtion CONCEPL: weeuemueeeeeiai ittt
8. Additional data

8.1. Brief description of the power circuit compaoteeinstallation or drawings/
pictures showing the location of the power ciraginponents installation: ...............
8.2 Schematic diagram of all electrical functionduded in power Circuit: ....................
8.3. WOrking VOItAGE (V) .eeeiieiii ittt et aea e e

2.1 #27 (42. BB ( winding) ~ sz (excitation) )

22 | ZRKFENERIZ=ZTnsERAENKW)

3 REESST #, & Xt 2677 4 4

3.1 REESST 2. € K 4k 417 2 S g

3.2 Fir A & AR 2 AR~

321 | i By

322 | B R~

323 | Ex&(Ah)

3.3 REESST 2% KA B4 7 A A X R W30 BA R 3% B o= & 2, B2
kA

331 | &%

332 |mEmE(T T  LHEHXE)

333 | E# R

334 | s E(EE - HERETERT)

34 E AR

341 | BEEERV)

342 | THETE(N)

343 | Ex&(Ah)

344 | ZEXREHRA)

35 .8 45 4 % (Gas combination rate}{ - tt)

3.6 REESST A E XL 2R F A LT R K X1 MR A RIRE =
L IERY

36.1 | Fae kg

3.7 #h % 32 FE A

3.8 1 E T3 5]

4 Bk E (o B )

4.1 R E AR R

4.2 PR E i Fa A

43 | EZEEV)
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Annex 6 - Part 2
Essential characteristics of REESS

4. k= REESST A TR TG L LA RSN

1 REESS 11. | REESST 7 & XAt EH417 7 SBU%
1.1. Trade name and mark of the REESS: ....cceoecetereeeeeeeeeeeeeeeeeeeeeeeeeseenenns 1.2. R A A E b2 A2
1.2. Indication of all types of CellS: .......ccvveiiiiiiie e e 8, ) A
1.2.1. The Cell CNEMISIIY: ....c.couiivietie e ceeeee ettt ettt emem e e eneans 121 E‘ RALTFHE R
1.2.2. PhySiCal QIMENSIONS: .........ov.v.vs cememems e eeeeeeeereeeee s seenne e 122 | FR R
1.2.3. Capacity of the cell (AN): ... e 1.23 | Ex2(Ah)
1.3. Description or drawing(s) or picture(s) of REESS explainin . = T on g N
31, STUGUIE: o D e 13" | REESSTA G XM & HAF A 216 L 009 UK H 0 AT A
1.3.2. Configuration (number of cells, mode of cattion, etc.): ........ccccvvveeeveeeeenenn. )]
G TC T B 10 41T g FS o] o 1= RPN 1.3.1 T
1.3.4. Casing (construction, materials and physlgaknsions): ............cc.cccceeveuenee. e = —— ——
1.4. Electrical specification 132 | i E B(EE 2, BHMEXE)
1.4.1. NOMINAI VOItAGE (V) eeueiiiiietiee ettt e a e e 133 | R
1.4.2. WOrKiNg VOItAGE (V) -eeeeeeetieeieie ettt ee e e e 20 k1L O o g
1.4.3. CAPACHY (ANY: wooooooeoeooooooee 134. | s (thie ~ M H R BRT)
1.4.4. MaxXimum CUITENT (A): ..ueiveeeeeee e ereereeie e etee e ete vt ee e tesae e seesnnseee e 14 E AR
1.5. Gas combination rate (in Percentage): oo ..veeeieeeeeeieaene e 1.4.1. | s ERE(V)
1.6. Description or drawing(s) or picture(s) of thstallation of the REESS in the S =
VBRICIEY ..ot seeee s et ee s 142 | —HEERE(V)
1.6.1. PRYSICAl SUPPOIT: .ceiiiiii it eeeeeee ettt beene e e s enneeeee 1.43. | Ex=(Ah)
1.7. Type of thermal management: ... 2 3 e
1.8. EIECIIONIC CONIOL ...vcveivivieviieeiieeaee ettt sttt s s sennsnnsesesbeseas 144. | xRXERA) _
1.9. Category of vehicles on which the REESS caindtalled: ............................. 1.5. 7.5 4 4 % (Gas combination ratef{ 5~ tt)
16. |REESSTAEAREHFAXT RLXRKIMERAR/AE @
LIERY
161 | 8 %%
1.7. B I AR
18, |METHHER
19. |REESSTAEAEERGFAKZEARHEH
ANNEX 8A 3.2 9.1.3.2

Table 1: Frequency and acceleration

k= AR Bk B X B4R




Frequency (Hz) Apcelerstion (m'2) g} % (ﬁjﬁ‘ ?:2) 75‘33%);{( /L}R/f&“?‘ 7}->
7-18 10 7-18 10
18-30 radually raduced from 10 to 2 18-30 B 10& ¥V 2 2
30- 50 2 30-50 2
ANNEX 8C 3.2 9.3.3.2

Figure 1: Generic description of test pulses
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ANNEX 8C 3.2 0.3.3.2
Table 1 for M1 and N1 vehicles: %9 1 M1 & N1 iféés?_%

. _ Accelerztion (g} N
Fomnt Time () Longitudinal Transverse 43 B (£ ) ’7"%’?‘(8)
B 50 0 5 A 20 0 0
E 0 10 15 D 100 0 0
H 120 0 0 G 80 28 15
H 120 0 0
ANNEX 8C 3.2 9.3.3.2
Table 2 for M2 and N2 vehicles: %A M2 B N2 #8535
. Acceleration (g) <
Fout Tome (o) Longzitudmal Transverse 45 E%:’ F"ﬁ (% %&) o 7503%)?{(3_)
= = = = 4t ) 30
] 30 10 5 A 20 0 0
C 63 10 5 B 50 10 °
5 0 3 ; C 65 10 5
E 0 5 25 D 100 0 0
F 50 17 10 : 0 > 2.5
c w0 = 0 F 50 17 10
i 0 7 5 G 80 17 10
H 120 0 0




ANNEX 8C 3.2 9.3.3.2
Table 3 for M3 and N3 vehicles: %< 0 M3 & N3 %5 5 45
: : Acceleration (g) :
Fomt Time (o) Lonzitudinal Transverse 2k Ef‘j:' Fal ( % f}‘) s i ﬁ}gi'g)fj
Y 0 0 0 Al Jakls
B 30 6.6 5 A 20 0 0
C 63 6.6 3 B >0 6.6 S
- — = . C 65 6.6 5
E 0 3 25 D 100 0 0
F 30 12 10 E 0 4 2.5
ra 20 12 0 F 50 12 10
= = > - G 80 12 10
H 120 0 0
ANNEX 8D 3.2 9.4.32.1
Figure 1
Dimension of the crush plate:
Fadhus 78 mm 600 mm x 600 mm or smaller ##275am

s
Spacing 30 mm

HELEFT - 600onxbiion X F 4

ANNEX 8

E3.7.1

Figure 1: Phase A: Pre-heating
Screefyested Device

Testing
fixture

Fuel pan with
burning fuel
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ANNEX 8E 3.7.2

Figure 2: Phase B: Direct exposure to flame
Screen

ANNEX 8E 3.7.3 95.3.7.3
Figure 3: Phase C: Indirect exposure to flame
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ANNEX 8E 3.7.4
Figure 4: Phase D: End of test 9.5.3.7.4
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