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I. Proposal

Contents,
Paragraph 5 amend to read:
"5.  Specifications-and-tesBart I: Requirements of a vehicle with regardi$celectrical

Insert a new paragraph, &o read:

"6.  Part ll: Requirements of a Rechargeable Energy Staage System (REESS) wit

regard 10 ItS SAfELY . ...coi i e e e e e e e e e e e e e e e
Paragraph 6renumber as paragraph 7 and amend to read:
"7. Maodifications and extension of the type apprdealvehicletype........................... "
Paragraphs 7 to 1Irenumber as paragrap&so 12
List of Annexes,
Annex 1amend to read:
"Annex1 - Communication:

Part 1: Communication of a vehicle type with regad to its
electrical safety pursuant to Regulation No. 100......

Part 2: Communication of a type of component or ggarate
technical unit as a REESS with regard to its safety

pursuant to Regulation No. 100 .........ccccccvveeeeeeeee.l

Annex 4 amend to read:

"Annex 4 - A. Isolation resistance measurement metliad vehicle based
LSS ot ————————
B. Isolation resistance measurement method for congment

based tests of a REESS .........c.ovviiiiiiiiiiiiieeiieiiiee e
Annex 7amend to read:

"Annex 7. - Determination of hydrogen emissions during the gaarocedures of
the traction battery

Appendix 1 - Calibration of equipment for hydrogen emission
10251 0o [P POTPPPRRR

Appendix 2 - Essential characteristics of the vehie family ............ v

Insert new Annex,&o read:

"Annex 8 - REESS Test procedures
Appendix 1 - Procedure for conducting a Standard Cgle
Vibration
B. Thermal shock and cycling
C. Mechanical shock (component based tests)
D. Mechanical integrity (component based tests)
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E. Fire resistance
Appendix 1 - Dimension and technical data of firebicks
F. External short circuit protection
G. Overcharge protection
H. Over-discharge protections
l. Over-temperature protection
Text of the Regulation
Paragraph 1, amend to read:

"1. Scope
"1.1. Part |: the-followingprescriptions-apply wafety requirements with respect

to the electric power train of road vehicles ofecatries M and N, with a
maximum design speed exceeding 25 km/h, equipped @rie or more
traction motor(s) operated by electric power ant pggmanently connected
to the grid, as well as their high voltage compdsemd systems which are
galvanically connected to the high voltage bushefelectric power train."

Part | of this Regulation does not cover post crash safety remgnts of
road vehicles;"

Insert a new paragraph 1.2to read:

"1.2. Part II: safety requirements with respect to lhe Rechargeable Energy
Storage System (REESS), of road vehicles of categgw M and N
equipped with one or more traction motors operatecby electric power
and not permanently connected to the grid.

Part 11 of this Regulation does not apply to REESS{) whose primary use
is to supply power for starting the engine and/orighting and/or other
vehicle auxiliaries systems.

Insert a new paragraph 2,30 read:

"2.3. "Cell" means a single encased electrochemicalnit containing one
positive and one negative electrode which exhibits voltage differential
across its two terminals:

Paragraphs 2.3 and 2.4renumber as paragraphs 2.4. and 2.5. and ameaddo

"2.4. "Conductive connectidnmeans the connection using connectors to an
external power supply when the rechargeable enesigyage system
(REESS is charged.

2.5. "Coupling system for charging the rechargeable epesfprage system
(REESS)" means the electrical circuit used for chargingRESS from an
external electric power supply including the vesiiilet."

Insert a new paragraph 2,80 read:

"2.6. "C Rate" of "n C" is defined as the constant current of the Tested-
Device, which takes 1/n hours to charge or dischaegthe Tested-Device

As defined in the Consolidated Resolution on the @hstruction of Vehicles (R.E.3.), document
ECE/TRANS/WP.29/78/Rev.2, para. 2.
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between 0 per cent of the state of charge and 10@rpcent of the state of
charge’

Paragraphs 2.5. to 2.8.(formemgnumber as paragraphs 2.7. to 2.10:
Paragraph 2.9.(former)renumber as paragraph 2.11. and amend to read:

"2.11. "Electric power traifi means the electrical circuit which includes thetiom
motor(s), and may include thBEESS the electric energy conversion
system, the electronic converters, the associatédngv harness and
connectors, and the coupling system for chargiedREBESS"

Paragraphs 2.10. to 2.12renumber as paragraphs 2.12. to 2.14.
Insert a new paragraph 2.1,50 read:

"2.15. "Explosion" means the sudden release of energy sufficient toause
pressure waves and/or projectiles that may cause rattural and/or
physical damage to the surrounding of the Tested-D&e"

Paragraphs 2.13. to 2.14enumber as paragraphs 2.16. to 2.17.
Insert new paragraphs 2.18. and 2.11@.read:

"2.18. "Fire" means the emission of flames from a Tested-Devic8parks and
arcing shall not be considered as flames.

2.19. "Flammable electrolyte’ means an electrolyte that contains substances
classified as Class 3 "flammable liquid" under "UN Recommendations
on the Transport of Dangerous Goods — Model Regulans (Revision 17
from June 2011), Volume |, Chapter 2.3""

Paragraph 2.15 renumber as paragraph 2.20. and amend to read:

"2.20. "High voltage busmeans the electrical circuit, including the couglgystem
for charging theREESSthat operates on high voltage."”

Paragraphs 2.16. to 2.18.(formerenumber as paragraphs 2.21. to 2.23
Insert a new paragraph 2.240 read:

"2.24. "Manufacturer" means the person or body who is responsible to ¢
approval authority for all aspects of the type appoval process and for
ensuring conformity of production. It is not essenial that the person or
body be directly involved in all stages of the comisiction of the vehicle,
system, component or separate technical unit whichre the subject of
the approval process.

Paragraphs 2.19. to 2.2Zenumber as paragraphs 2.25. to 2.28.
Paragraph 2.23., renumber as paragraph 2.29. aswldaio read:

"2.29. "Rechargeable energy storage systéREESS)" means the rechargeable
energy storage system that provides electric erferglectrical propulsion.

The REESS may include subsystem(s) together with ehnecessary
ancillary systems for physical support, thermal maagement, electronic
control and enclosures.

Insert a new paragraph 2.30o read:

www.unece.org/trans/danger/publi/unrec/revl7/17fds_e.html
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"2.30. "Rupture" means opening(s) through the casing of any funathal cell
assembly created or enlarged by an event, large emgh for a 12 mm
diameter test finger (IPXXB) to penetrate and makecontact with live
parts (see Annex 3).

Paragraph 2.24.(formeryenumber as paragraph 2.31. and amend to read:

"2.31. "Service disconnect'means the device for deactivation of the electrical
circuit when conducting checks and services of REESS fuel cell stack,
etc."

Insert a new paragraph 2.32o read:

"2.32. "State of Charge (SOC)" means the availablelectrical charge in a
Tested-Device expressed as a percentage of its chtapacity.'

Paragraph 2.25.renumber as paragraph 2.33
Insert new paragraphs 2.34 to 2.3 read:
"2.34. "Subsystem" means any functional assembly &EESS components.

2.35. "Tested-Device" means either the complete REES or the subsystem of a
REESS that is subjected to the tests prescribed lifiis Regulation.

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

(@)  the manufacturer's trade name or mark,
(b)  the chemistry, capacity and physical dimensiongf its cells,

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

(d)  the construction, materials and physical dimerisns of the cell’s
casing and

(e) the necessary ancillary devices for physical gport, thermal
management and electronic controf.

Paragraphs 2.26 to 2.27renumber as paragraphs 2.37 to 2.38.
Insert new a paragraph 3.lto read:

"3.1. Part I: Approval of a vehicle type with regardto the High Voltage
Systenmt

Paragraph 3.1.(former)renumber as paragraph 3.1.1. and amend to read:
"3.1.1. The application ... be submitted bye vehicle manufacturer ..."
Paragraphs 3.2. to 3.2.1.(formerenumber as paragraphs 3.1.2. to 3.1.2.1.
Insert a new paragraph 3.1.2,20 read:

"3.1.2.2. For vehicles with REESS, additional evidee showing that the REESS is
in compliance with the requirements of paragraph 6of this Regulation.’

Paragraph 3.3.(former)renumber as paragraph 3.1.3. and amend to read:

"3.1.3. A vehicle representative of the vehicle type tapproved shall be submitted
to the Technical Service responsible for conductivegapproval testnd, if
applicable, at the manufacturer's discretion with he agreement of the
Technical Service, either additional vehicle(s), orthose parts of the
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vehicle regarded by the Technical Service as essittfor the test(s)
referred to in the Paragraph 6 of this Regulation:

Insert new paragraphs 3.2. to 3.2.8 read:
"3.2. Part II: Approval of a Rechargeable Energy Stoage System (REESS)

3.2.1. The application for approval of a type of RESS or separate technical
unit with regard to the safety requirements of the REESS shall be
submitted by the REESS manufacturer or by his duly accredited
Representative.

3.2.2. It shall be accompanied by the under-menti@td documents in triplicate
and comply with the following particulars:

3.2.21 Detailed description of the type of REES&r separate technical unit as
regards the safety of the REESS.

3.2.3. A component(s) representative of the type ®REESS to be approved
plus, at the manufacturer's discretion, and with the agreement of the
Technical Service, those parts of the vehicle regaed by the Technical
Service as essential for the test, shall be subngtt to the Technical
Service responsible for conducting the approval t¢s."

Paragraph 3.4.(former)fenumber as paragraph 3.3.
Paragraph 4.1.amend to read:

"4.1. If the vehicletype submitted for approval pursuant to this Regulatioeets
the requirements-gfaragraph-5-below-and-Annexes-3:4;5-and rélevant

parts of this Regulation, approval ¢fiat type shall be granted."
Paragraphs 4.3. and 4.4amend to read:

"4.3. Notice of approval or of refusal or of extensiorwathdrawal of approval or
production definitely discontinued of a vehicle eypursuant to this
Regulation shall be communicated to the PartiehéoAgreement applying
this Regulation, by means of a form conforming e model in Annex 1,
Part 1 or 2 as appropriateto this Regulation.

4.4, There shall be affixed, conspicuously and imeadily accessible place
specified on the approval form, to every vehiole REESS or separate
technical unit conforming to a type approved under this Regulaton
international approval mark consisting of:"

Paragraph 4.4.1.the reference to footnoteand footnote* renumber as footnoté and
amend to read:

The distinguish numbers of the Contracting Partiesto the 1958 Agreement are reproduced in
Annex 3 to Consolidated resolution on the Construatn of Vehicles (R.E.3), document
ECE/TRANS/WP.29/78/Rev.2/Amend.1.
Insert a new paragraph 4.4,3o read:

"4.4.3. In the case of an approval of a REESS or aarate technical unit of the
REESS the "R" shall be followed by the symbol "ES™"

Paragraph 4.5.amend to read:
"4.5. If the vehicleor REESS conforms to a-vehiclgype ..."

Paragraph 4.7.renumber as paragraph 4.6.1. and amend to read:
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"4.6.1. In the case of a vehicle, thepproval mark shall be placed on or close to the
vehicle data plate affixed by the Manufacturer."

Insert a new paragraph 4.6,20 read:

"4.6.2. In the case of a REESS or separate technicalit approved as a REESS,
the approval mark shall be affixed on the major eleent of the REESS
by the Manufacturer."

Paragraph 4.8.renumber as paragraph 4.7.

Paragraph 5, amend to read:

"5.———Specifications-and-tesRequirements of a vehicle with regard to its eleat

safety"
Paragraph 5.1.1.amend to read:
"5.1.1. Protection against direct contact

Protection against direct contact with live parts $ also required for
vehicles equipped with any REESS type approved as@mponent and
part of the vehicles high voltage bus.

The protection againgtirect contact with the live parts, shall comply with
paragraphs 5.1.1.1. and...

Paragraph 5.1.1.5.,lamend to read:

"5.1.1.5.1. In the case of a REESS having high voltage capalbjlithe symbol shown
in Figure 1 shall appear on or near REEESS. The symbol background shall
be yellow, the bordering and the arrow shall belkla

Paragraph 5.1.2 amend to read:
"5.1.2. Protection against indirect contact

Protection against indirect contact is also requird for vehicles equipped
with any REESS type approved as a component and paof the vehicle
high voltage bus:

Paragraph 5.1.3.1 amend to read:
"5.1.3.1. Electric power train ......... for AC buses.

The measurement shall be conducted according toeXArfA\"Isolation
resistance measurement metfiodvehicle based test$

Paragraph 5.1.3.2.amend to read:

"5.1.3.2. Electric power train ...

The measurement shall be conducted according toeXAdA "Isolation
resistance measurement mettiodvehicle based test$

Paragraph 5.1.3.3 amend to read:

"5.1.3.3. Fuel cell vehicles
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(b)  on-board isolation resistance monitoring systesgether with a
warning to the driver if the isolation resistanceogs below the
minimum required value. The isolation resistancevben the high
voltage bus of the coupling system for chargingRIEeESS which is
not energized besides during charging REEESS and the electrical
chassis need not be monitored. The function ofotioard isolation
resistance monitoring system shall be confirmeddascribed in
Annex 5."

Paragraph 5.1.3.4.amend to read:

"5.1.3.4. Isolation resistance requirement for tweipling system for charging the
REESS

For the .... charging of thREESS the isolation resistance between the high
voltage bus ...."

Paragraph 5.2.amend to read:
"5.2. Rechargeable Energy Storage SysREHSS"
Paragraph 5.2.1.amend to read:

"5.2.1. For a vehicle with a REESS, the requirement of eitér paragraph 5.2.1.1.
or Paragraph 5.2.1.2. shall be satisfied.

Insert new paragraphs 5.2.1.1. and 5.2.1t8 read:

"5.2.1.1. For a REESS which has been type approvadaccordance with PART Il
of this Regulation, it shall be installed in accordnce with the
instructions provided by the manufacturer of the REESS, and in
conformity with the description provided in Annex 6 — Part 2 of this
Regulation.

5.2.1.2. The REESS shall comply with the respecéwequirements of Paragraph
6 of this Regulation’

Paragraph 5.2.2 amend to read:
"5.2.2. Accumulation of gas

Places for containing open type tractlmtteries that may produce hydrogen
gas shall be provided with a ventilation fan oremtilation duct to prevent
the accumulation of hydrogen gas."

Paragraph 5.3.amend to read:

"5.3. Functional safety

If the on-boardREESS can be externally charged by the user, vehicle
movement by its own propulsion ...

Paragraph 5.4.1.amend to read:

"5.4.1. This test shall be carried out on all vidgequipped with open type traction
batteries. If the REESS has been approved under Part 2 of this
Regulation and installed in accordance with paragrph 5.2.1.1. this test
can be omitted for the approval of the vehiclé.
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Paragraph 5.4.4.amend to read:

"5.4.4. During a charge carried out by-a-bmard charger presenting a failure
(conditions given in Annex 7), hydrogen emissiohslisbe below 42 g.
Furthermore the—ebeoard charger shalllimit this possible failure to
30 minutes."

Paragraph 5.4.5.amend to read:

"5.4.5. All the operations linked to the—batteREESS charging -areshall be
controlled automatically, included the stop for igiag."

Paragraph 5.4.8.amend to read:

"5.4.8. Important charging failures shak permanentlyndicated signaled-to-the
driver. An important failure is a failure that can lead d -disfunctioning
malfunction of the-enbeardcharger during charging later on."

Insert new paragraphs 6. to 6.10t? read:

"6. Part 1l: Requirements of a Rechargeable Energy tSrage System
(REESS) with regard to its safety

6.1. General

The procedures prescribed in Annex 8 of this Reguteon shall be

applied.

6.2. Vibration

6.2.1. The test shall be conducted in accordance tvi Annex 8A of this
Regulation.

6.2.2. Acceptance criteria

6.2.2.1. During the test, there shall be no evideaof:

(a) electrolyte leakage,

(b)  rupture (applicable to high voltage REESS (s)my),
(c) fire,

(d)  explosion.

Evidence of electrolyte leakage shall be verified ybvisual inspection
without disassembling any part of the Tested-Device

6.2.2.2. For a high voltage REESS, the isolation sistance measured after the
test in accordance with Annex 4B of this Regulatioshall not be less than
100Q/Volt.

6.3. Thermal shock and cycling

6.3.1. The test shall be conducted in accordance tivi Annex 8B of this
Regulation.

6.3.2. Acceptance criteria

6.3.2.1. During the test, there shall be no evideeof:

(a) electrolyte leakage,
(b)  rupture (applicable to high voltage REESS(s) d),

(c) fire,
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6.3.2.2.

6.4.
6.4.1.

6.4.1.1.

6.4.1.2.

6.4.1.3.

(d)  explosion.

Evidence of electrolyte leakage shall be verifiedybvisual inspection
without disassembling any part of the Tested-Device

For a high voltage REESS, the isolation gistance measured after the
test in accordance with Annex 4B of this Regulatioshall not be less than
100Q/Volt.

Mechanical impact
Mechanical Shock
At the manufacturer’s choice the test may be perfoned as, either

(@) vehicle based tests in accordance with paragrap6.4.1.1. of this
Regulation, or

(b)  component based tests in accordance with paregph 6.4.1.2. of
this Regulation, or

(c) any combination of (a) and (b) above, for diffrent direction of
vehicle travel.

Vehicle based test

Compliance with the requirements of the acceptancecriteria of

Paragraph 6.4.1.3. below may be demonstrated by REES(s) installed in
vehicles that have been subjected to vehicle cragbsts in accordance
with UNECE Regulations No. 12 Annex 3 or UNECE Redation No. 94
Annex 3 for frontal impact, and UNECE No. 95 Annex4 for side impact.
The ambient temperature and the SOC shall be in actdance with the
said Regulation.

The approval of a REESS tested under this paragrapkhall be limited to
the specific vehicle type.

Component based test

The test shall be conducted in accordance with Anme8C of this
Regulation.

Acceptance criteria

During the test there shall be no evidence of:
(a) fire

(b)  explosion

(c1l) Electrolyte leakage if tested according to Pagraph 6.4.1.1 for a
period from the impact until 30 minutes after the mpact there
shall be no electrolyte spillage from the REESS iotthe passenger
compartment. No more than 7 per cent by volume ofiie REESS
electrolyte capacity shall spill from the REESS tahe outside of
the passenger department with the exception of opdgpe traction
batteries where spillage to the outside of the passger
compartment shall be no more than 7 per cent by valme of the
REESS electrolyte capacity but not exceeding a marum of
5.0 liters.

(c2) Electrolyte leakage if tested according to pagraph 6.4.1.2.
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After the vehicle based test (paragraph 6.4.1.1.)a REESS which is
located inside the passenger compartment shall rermin the installed
location and the REESS components shall remain ird¢ REESS
boundaries. No part of any REESS that is located aside the passenger
compartment shall enter the passenger compartmentuting or after the
impact test procedures.

After the component based test (paragraph 6.4.1.2the Tested-Device
shall be retained by its mounting and its componestshall remain inside
its boundaries.

For a high voltage REESS the isolation resistancef the Tested-Device
shall ensure at least 100)/Volt for the whole REESS measured after the
test in accordance with Annex 4A, or the protectiordegree IPXXB shall
be fulfilled for the Tested-Device.

For a REESS tested in accordance with paragraph 6.4.2., the evidence
of electrolyte leakage shall be verified by visuainspection without
disassembling any part of the Tested-Device.

To confirm compliance to cl) of paragraph 6.4.1.3an appropriate
coating shall, if necessary, be applied to the phigal protection (casing)
in order to confirm if there is any electrolyte lekage from the REESS
resulting from the impact test. Unless the manufacrer provides a
means to differentiate between the leakage of diffent liquids, all liquid

leakage shall be considered as the electrolyte.

6.4.2. Mechanical Integrity

This test applies only to a REESS intended for inatlation in vehicles of
category M; and N;.

At the manufacturer’s choice, the test may be perfoned as, either

(@)  vehicle based tests in accordance with paragrap6.4.2.1. of this
Regulation, or

(b)  component based tests in accordance with paragph 6.4.2.2. of
this Regulation.

6.4.2.1. Vehicle specific test
At the manufacturer’s choice, the test may be perfoned as either

(a) a vehicle based dynamic tests in accordance tvitparagraph
6.4.2.1.1. of this Regulation, or

(b) a vehicle specific component test in accordanosith paragraph
6.4.2.1.2. of this Regulation, or

(c) any combination of (a) and (b) above, for diffeent directions of
vehicle travel.

When the REESS is mounted in a position which is beeen a line from
the rear edge of the vehicle perpendicular to theantre line of the vehicle
and 300 mm forward and parallel to this line, the manufacturer shall
demonstrate the mechanical integrity performance othe REESS in the
vehicle to the Technical Service.

The approval of a REESS tested under this Paragrapkhall be limited to
specific vehicle type.

11
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6.4.2.1.1.

6.4.2.1.2.

6.4.2.2.

Vehicle based dynamic test

Compliance with the requirements of the acceptancecriteria of

paragraph 6.4.2.3. below may be demonstrated by REES(s) installed in
vehicles that have been subjected to a vehicle chagest in accordance
with the Annex 3 of Regulation Nos. 12 or 94 for fsntal impact, and
Annex 4 of Regulation No. 95 for side impact. Therabient temperature

and the SOC shall be in accordance with the said Ralation.

Vehicle specific component test

The test shall be conducted in accordance with Anme8D of this
Regulation.

The crush force replacing the prescribed force spdéed in
paragraph 3.2.1. of Annex 8D shall be determined bythe vehicle
manufacturer using the data obtained from either atual crash tests or
its simulation as specified in Annex 3 of RegulatioNos. 12 or No. 94 in
the direction of travel and according to Annex 4 ofRegulation No. 95 in
the direction horizontally perpendicular to the direction of travel. These
forces shall be agreed by the Technical Service.

The manufacturers may, in agreement with the Techmial Services, use
forces derived from the data obtained from alternaive crash test
procedures, but these shall be at least of equal greater severity to the
forces that would result from using data from thoseregulations specified
above.

The manufacturer may define the relevant parts of he vehicle structure
used for the mechanical protection of the REESS cagmonents. The test
shall be conducted with the REESS mounted to thisehicle structure in a
way which is representative of its mounting in thevehicle.

Component based test

A test shall be conducted in accordance with Annex8D of this
Regulation.

REESS approved according to this paragraph shall benounted in a
position which is 420 mm rearward and parallel to ahorizontal line
taken at 90 deg to the centerline of the vehicle tbugh the foremost
point of the front of the vehicle structure, and wlch is 300 mm forward
and parallel to a horizontal line taken at 90 degd the centerline of the
vehicle through the rearmost point of the vehicletsucture.

The mounting restrictions shall be documented in Anex 6 - Part 2.

The crush force specified in paragraph 3.2.1. of Amex 8D may be
replaced with the value declared by the manufactumre where the crush
force shall be documented in Annex 6 Part 2 as a moting restriction.
In this case, the vehicle manufacture who uses sucREESS shall
demonstrate, during the process of approval for Pdar 1 of this
Regulation, that the contact force to the REESS wilnot exceed the
figure declared by the REESS manufacturer. Such fare shall be
determined by the vehicle manufacturer using the da obtained from
either actual crash test or its simulation as spefieéd in Annex 3 of
Regulation No. 12 or 94 in the direction of traveland according to
Annex 4 of Regulation No. 95 in the direction horiantally perpendicular
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6.4.2.3.

6.5.

to the direction of travel. These forces shall be greed by the
manufacturer together with the Technical Service.

The manufacturers may, in agreement with the Techmial Services, use
forces derived from the data obtained from alternaive crash test
procedures, but these shall be at least of equal greater severity to the
forces that would result from using data from thoseregulations specified
above.

Acceptance criteria

During the test there shall be no evidence of:
(a) fire

(b)  explosion

(cl) Electrolyte leakage, if tested according to 6.2.1. for a period
from the impact until 30 minutes after the impact,there shall be
no electrolyte spillage from the REESS into the pagnger
compartment. No more than 7 per cent by volume ofiie REESS
electrolyte capacity shall spill from the REESS tahe outside of
the passenger department with the exception of opdgpe traction
batteries where spillage to the outside of the passger
compartment shall be no more than 7 per cent by valme of the
REESS electrolyte capacity but not exceeding a marum of 5.0
liters.

(c2) Electrolyte leakage if tested according to pagraph 6.4.2.2.

For a high voltage REESS, the isolation resistanaef the Tested-Device
shall ensure at least 100)/Volt for the whole REESS measured in
accordance with Annex 4 A, or the protection degreéPXXB shall be
fulfilled for the Tested-Device.

If tested according to Paragraph 6.4.2.2., the ewvithce of electrolyte
leakage shall be verified by visual inspection withut disassembling any
part of the Tested-Device.

To confirm compliance to cl) of paragraph 6.4.2.3an appropriate
coating shall, if necessary, be applied to the phigal protection (casing)
in order to confirm if there is any electrolyte lekage from the REESS
resulting from the impact test. Unless the manufactrer provides a
means to differentiate between the leakage of diffent liquids, all liquid

leakage shall be considered as the electrolyte.

Fire resistance
This test is required for REESS containing flammabé electrolyte.

This test is not required when the REESS as inst&ltl in the vehicle, is
mounted such that the lowest surface of the casirgf the REESS is more
than 1.5m above the ground. At the option of the maufacturer, this test

may be performed where the of the REESS’s lower stace is higher
than 1.5m above the ground. The test shall be caad out on one test
sample.

At the manufacturer’s choice the test may be perfoned as, either

(@) a vehicle based test in accordance with paragsh 6.5.1. of this
Regulation, or

13
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6.5.1.

6.5.2.

6.5.3.

6.5.3.1.

6.6.
6.6.1.

6.6.2.

6.6.2.1.

6.6.2.2.

6.7.
6.7.1.

6.7.2.

6.7.2.1.

6.7.2.2.
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(b) a component based test in accordance with paregph 6.5.2. of
this Regulation.

Vehicle based test

The test shall be conducted in accordance with Anme8E paragraph
3.2.1. of this Regulation.

The approval of a REESS tested according to this pagraph shall be
limited to approvals for a specific vehicle type.

Component based test

The test shall be conducted in accordance with Anwe8E paragraph
3.2.2. of this Regulation.

Acceptance criteria;
During the test, the Tested-Device shalthabit no evidence of explosion.
External short circuit protection

The test shall be conducted in accordance tiwvi Annex 8F of this
Regulation.

Acceptance criteria;
During the test there shall be no evideaof
(a) electrolyte leakage,
(b)  rupture (applicable to high voltage REESS(s) d),
(c) fire,
(d)  explosion.

Evidence of electrolyte leakage shall be verified ybvisual inspection
without disassembling any part of the Tested-Device

For a high voltage REESS, the isolation sistance measured after the
test in accordance with Annex 4 B of this Regulatio shall not be less
than 100Q/Volt.

Overcharge protection

The test shall be conducted in accordance ttwiAnnex 8 G of this
Regulation.

Acceptance criteria;
During the test there shall be no evidenoé:
(a) electrolyte leakage,
(b) rupture (applicable to high voltage REESS(s) my),
(c) fire,
(d)  explosion.

Evidence of electrolyte leakage shall be verified ybvisual inspection
without disassembling any part of the Tested-Device

For a high voltage REESS, the isolation sistance measured after the
test in accordance with Annex 4B of this Regulatioshall not be less than
100Q/Volt.



ECE/TRANS/WP.29/GRSP/2012/10

6.8.
6.8.1.

6.8.2.

6.8.2.1.

6.8.2.2.

6.9.
6.9.1.

6.9.2.

6.9.2.1.

6.9.2.2.

6.10.

6.10.1.

Over-discharge protection

The test shall be conducted in accordance tiwviAnnex 8 H of this
Regulation.

Acceptance criteria;
During the test there shall be no evideaof:
(a) electrolyte leakage,
(b)  rupture (applicable to high voltage REESS(s) d),
(c) fire,
(d)  explosion.

Evidence of electrolyte leakage shall be verified ybvisual inspection
without disassembling any part of the Tested-Device

For a high voltage REESS the isolation riegance measured after the test
in accordance with Annex 4B of this Regulation shilnot be less than
100Q/Volt.

Over-temperature protection

The test shall be conducted in accordance ttvi Annex 8l of this
Regulation.

Acceptance criteria;
During the test there shall be no evidenoé:
(a) electrolyte leakage,
(b)  rupture (applicable to high voltage REESS(s) d),
(c) fire,
(d)  explosion.

Evidence of electrolyte leakage shall be verified ybvisual inspection
without disassembling any part of the Tested-Device

For a high voltage REESS, the isolation sistance measured after the
test in accordance with Annex 4 B of this Regulatio shall not be less
than 100Q/Volt.

Emission

Possible emission of gases caused by the energy vemsion process
during normal use shall be considered.

Open type traction batteries shall meet therequirements of
paragraph 5.4. of this Regulation with regard to hylrogen emissions.

Systems with a closed chemical process shall be smered as emission-
free under normal operation (e.g. Lithium-ion battey).

The closed chemical process shall be described addcumented by the
battery manufacturer in Annex 6 - Part 2.

Other technologies shall be evaluated by the manufturer and the
Technical Service regarding any possible emissionsnder normal
operation.

15
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6.10.2. Acceptance criteria
For hydrogen emissions see paragraph 5.4. of thiseBulation.

For emission free systems with closed chemical pregs no verification is
necessary"'

Paragraph 6renumber as paragraph 7 aardend to read:
"7. Modifications and extension of the Type Approfaivehicle-typé
Paragraph 6.1.renumber as paragraph 7.1. and amend to read:

"7.1. Every modification of the vehicler REESS type with regard to this
Regulation shall be notified to the administrative departmemhbich
approved the vehicle ®EESStype. The department may then either:"

Paragraph 6.1.1.renumber as paragraph 7.1.1. and amend to read:

"7.1.1. Consider that the modifications made are unlikelyhave an appreciable
adverse effect and that in any case the velucldhe REESSstill complies
with the requirements, or"

Paragraphs 6.1.2. and 6,2enumber as paragraphs 7.1.2. and 7.2.
Paragraph 6.3.renumber as paragraph 7.3. and amend to read:

"7.3. The -eempenentpproval Authority issuing the extension of approval shall
assign a-serieserial numberto each communication form drawn upfor
such an extension and inform thereof the otherid%aid the 1958 Agreement
applying the Regulation by means of a communicat@m conforming to
the model in Annex 1 to this Regulation."

Paragraph 7 renumber as paragraph 8.
Paragraph 7.1.renumber as paragraph 8.1. and amend to read:

"8.1. Every-vehieleVehicles or REESSapproved under this Regulation shall be
so manufactured as to conform to the type approbgdmeeting the

requirements-set-out-in-Paragraph-5—abalvthe relevant part(s) of this

Regulation."
Paragraph 7.2.renumber as paragraph 8.2. and amend to read:

"8.2. In order to verify that the requirements of paegdr -B.1. are met,
appropriate production checks shall be carried' out.

Paragraph 7.3.renumber as paragraph 8.3.
Paragraph 7.3.1.renumber as paragraph 8.3.1. and amend to read:

"8.3.1. Ensure the existence of procedures for the effectiuality control of
vehiclesor REESS"

16
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Paragraphs 7.3.2. and 7.3,3enumber as paragraphs 8.3.2. and 8.3.3.
Paragraph 7.3.4.renumber as paragraph 8.3.4. and amend to read:

"8.3.4. Analyse the results of each type of test, in ondewrerify and ensure the
consistency of characteristics of the vehisleREESS making allowance
for permissible variations in industrial productibn

Paragraph 7.3.5.renumber as paragraph 8.3.5. and amend to read:

"8.3.5. Ensure that for each type of vehide componenttype at least the tests
prescribed in-Raragraphtlbe relevant part(s) of this Regulation are carried
out;"

Paragraphs 7.3.6. to 7.4.,2enumber as paragraphs 8.3.6. to 8.4.2.
Paragraph 7.4.3.renumber as paragraph 8.4.3. and amend to read:
"8.4.3. When the quality ... in application of paragraph.2., ...."
Paragraph 8 renumber as paragraph 9.

Paragraph 8.1,.renumber as paragraph 9.1. and amend to read:

"9.1. The approval granted in respect of a vehREESS type, pursuant to this
Regulation may be withdrawn if the requirementsd lddwn in paragrapi8
above are not complied with, or if the vehiBlEESS or its components fail
to pass the tests provided for in paragré@B.5. above."

Paragraph 8.2.renumber as paragraph 9.2.
Paragraph 9 renumber as paragraph 10 and amend to read:
"10. Production definitively discontinued

If the holder of the approval completely ceases nanufacture a
vehicleREESStype approved in accordance with this Regulatienshall so
inform the Authority which granted the approval.ddpreceiving the relevant
communication, that Authority shall inform therethfe other Contracting
Parties to the 1958 Agreement applying this Reguwlaby means of a
communication form conforming to the model in Anriexto this

Regulation."

Paragraph 1Qrenumber as paragraph 11.
Paragraph 11 renumber as paragraph 12.
Paragraphs 11.1. to 11.2renumber as paragraphs 12.1 to 12.2. and ameaedd:

"12.1. As from the official date of entry into force ofetB2 series of amendments,
no Contracting Party applying this Regulation shefuse to grant approval
under this Regulation as amended byGBeseries of amendments.

12.2 As from [36] months after the date of entry into force of O series of
amendments, Contracting Parties applying this Regul shall grant
approvals only if the vehicle type to be approveeeta the requirements of
this Regulation as amended by Oseries of amendments."

Insert a new paragraph 12,30 read:

"12.3. Contracting Parties applying this Regulation shafitinue to grant approvals
to those types of vehicles which comply with thejuieements of this
Regulation as amended by the preceding series ehdments during the

17
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[36] months' period which follows the date of entryifitrce of theD2 series
of amendments."

Paragraph 11.3.(formeryenumber as paragraph 12.4.
Paragraph 11.4.(former)shall be deleted

Paragraph 11.5. (formeryenumber as paragraph 12.5.
Annex 1

The title amend to read:

"Annex 1 — Part 1

18

of a+readvehicletype with regard to its electrical safetypursuant to Regulation No. 100

Item 6.1, amend to read:

Insert a new item 6.1.1to read:
"6.1.1. The approval number of the REESS or descrifzin of the REESS® ..........
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Insert new Annex 1 — Part & read:

"Annex 1 — Part 2

Communication
(maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

concerning? APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

of a REESS type as component/ separate technical iurf pursuant to Regulation

No. 100
Approval No. ........ Extension No. ........
1. Trade name or mark of the REESS: ..........coomm i
2. TYPE OFf REESS: ..ot e e e e e e e e et e e e e eeeeeees
3. Manufacturer's name and adadreSS:..........coummerrieieriiiee e
4. If applicable, name and address of manufactures representative: ......................
5. Description of the REESS: .......coiiiiiiiiiiee e snreee s
6. Installation restrictions applicable to the REES as described in Paragraphs
B.4 AN B.5: ... it e e
7. REESS submitted for approval On: .........ccooiiiiiiiieiiiiiieee e
8. Technical Service responsible for conducting appval tests: .......ccccvvvvevviivieeenn...
9. Date of report issued by that SEIVICE: ... vviiiiiiiiiiiiiiiie e ee e
10.  Number of report issued by that SEervice: ...
11.  Location of the approval Mark: ........ccccoueiiiiiiniiiiiie e
12.  Reason(s) for extension of approval (if applitAe): % ..........cooveveveeeeeeeereeeseeeenne

! Distinguishing number of the country which has gramed/extended/refused/withdrawn approval
(see approval provisions in the Regulation).
2 Strike out what does not apply.
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13.  Approval granted/extended/refused/Withdrawn?................cccoveeeeeeiereeeeerenn.
T4, PlACE! et
15. [ 1 PRSP U PRSP PPTPPPPPPPRP
T ST To | o F= LU= P URPPTPUPPRUPR

17. The documents filed with the request for approal or extension may be
(o] o] =11 pT=To I'o] g T =0 {1 =] oSS

Annex 2, amend to read:
"Annex 2

Arrangements of the approval marks

Figure 1

3§ 100R - 022492 [

a =8 mm min.
The-abeveapproval mark irFigure 1 affixed to a vehicle shows that the road vehigfeet
concerned has been approved in the Netherlands fEruant to Regulation No. 100, and
under the approval numb@22492 The first two digits of the approval number iratie
that the approval was granted in accordance wihélquirements of Regulation No. 100 as
amended b2 series of amendments.

Figure 2

Ld

Wi

w

72 3 100 RES - 022492

a =8 mm min.

The approval mark in Figure 2 affixed to a REESS sbws that the REESS type ("ES")
concerned has been approved in the Netherlands (E4pursuant to Regulation No.
100, and under the approval number 022492. The fitstwo digits of the approval
number indicate that the approval was granted in acordance with the requirements
of Regulation No. 100 as amended by 02 series of amiments.

20
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Model B
(see Paragraph 4.5. of this Regulation)

100 02 2492 |
13y 42 00 1628

»
»
i

»
»
(]
Kalay

T

a =8 mm min.

The above approval mark affixed to a vehicle shtived the road vehicle concerned has
been approved in the Netherlands (E4) pursuantetguldtions Nos. 100 and 42.The
approval number indicates that, at the dates wherréspective approvals were granted,

Regulation No. 100 was amended by @#series of amendments and Regulation No. 42
was still in its original form.

The latter number is given only as an example.
Annex 4

The title,amend to read:

"Annex 4A

Isolation resistance measurement method for veHesbased
tests"
Paragraph 2.1amend to read:

"2.1. Measurement method using-D@ltage from off-vehicle sources"
Paragraphs 2.2. and 2.2,Jamend to read:

"2.2. Measurement method using the vehicle’s 8EESSas DC voltage source
2.2.1. Test vehicle conditions

The high voltage-bus shall be energized by theckelsiownREESSand/or
energy conversion system and the voltage leveh@REESS and/or energy

Paragraph 2.2.3.1.amend to read:
"2.2.3.1. First step

The voltage is ... the nominal operating voltagehefREESSand/or energy
conversion system as specified by the vehicle nztufer."
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Figure 1, amend to read:

Figure 1

Measurement of Vb, V1, V2

Electrical Chassis

Energy Conversion I
. System Assembly, V2 . REESSAssembly
! | High Voltage Bus l | |
! i i |
: : : +
! | | I
| / Ener :
: 9y | Traction System | I
i i W i
| i i -
! | | |
L ; o i
V1
Electrical Chassis
Figure 2 amend to read:
Figure 2
Measurement of V1’
Electrical Chassis
Energy Conversion
System Assembly  __ __ REESSAssembly
| High Voltage Bus | |
! ! !
. - +
| | |
! Traction System | I
! Vb | |
i i -
I I I
L 1 I L I
V1 Ry

Electrical Chassis
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Figure 3 amend to read:

"Figure 3
Measurement of V2’

Electrical Chassis

Energy Conversion ] Ro

System Assembly | . Vo | REESSAssemdly
! | High Voltage Bus 1 I |
! i ! |
: | ! ~ !
| / Energy | . I |
: ! Traction Systel : .
! i ! i
! | ! -
! | ' |
L ] L i

Electrical Chass
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Insert a new Annex 4Btq read:

"Annex 4B

24

Isolation Resistance Measurement Method for compnt
based tests of a REESS

1.1.
1.1.1.

1.1.2.

Measurement method

The isolation resistance measurement shall be concted by selecting an
appropriate  measurement method from among those lisd in
Paragraphs 1.1. through 1.2., depending on the eleical charge of the
live parts or the isolation resistance, etc.

If the operating voltage of the Tested-Device (VbEigure 1) cannot be
measured (e.g. due to disconnection of the electircuit caused by main
contactors or fuse operation) the test may be perfmed with a modified
test device to allow measurement of the internal Wages (upstream the
main contactors).

These modifications shall not influence the test sailts.

The range of the electrical circuit to be measuredhall be clarified in
advance, using electrical circuit diagrams, etc. Ithe high voltage buses
are galvanically isolated from each other, isolatio resistance shall be
measured for each electrical circuit.

Moreover, modification necessary for measuring thésolation resistance
may be carried out, such as removal of the cover iorder to reach the
live parts, drawing of measurement lines, change isoftware, etc.

In cases where the measured values are not stableedto the operation of
the isolation resistance monitoring system, etc.,ecessary modification
for conducting the measurement may be carried outsuch as stopping
the operation of the device concerned or removing.iFurthermore, when

the device is removed, it shall be proven, using dwings, etc., that it will

not change the isolation resistance between thediparts and the ground
connection designated by the manufacturer as a pditio be connected to
the electrical chassis when installed on the vehél

Utmost care shall be exercised as to short circuiglectric shock, etc., for
this confirmation might require direct operations of the high-voltage
circuit.

Measurement method using voltage from externalources
Measurement instrument

An isolation resistance test instrument capable aipplying a DC voltage
higher than the nominal voltage of the Tested-Dewvicshall be used.

Measurement method

An insulation resistance test instrument shall be annected between the
live parts and the ground connection. Then, the idation resistance shall
be measured.
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If the system has several voltage ranges (e.g. basa of boost converter)
in a galvanically connected circuit and some of theomponents cannot
withstand the working voltage of the entire circuit the isolation
resistance between those components and the groundnnection can be
measured separately by applying at least half of &#ir own working

voltage with those component disconnected.

1.2. Measurement method using the Tested-Device RE voltage source
1.2.1. Test conditions

The voltage level of the Tested-Device throughouthe test shall be at
least the nominal operating voltage of the Tested-&Yice.

1.2.2. Measurement instrument

The voltmeter used in this test shall measure DC Wes and shall have
an internal resistance of at least 10 .

1.2.3. Measurement method
1.2.3.1. First step

The voltage is measured as shown in Figure 1 anddloperating voltage
of the Tested-Device (Vb, Figure 1) is recorded. Vbhall be equal to or
greater than the nominal operating voltage of the &sted-Device.

Figure 1
! |
| i
| i
vo ! i
! i
| i
] i i
V2 Vi | :
| } ! |
1 i
Ground - —_—— e —
Connection
1.2.3.2. Second step

Measure and record the voltage (V1) between the native pole of the
Tested-Device and the ground connection (Figure 1).

1.2.3.3. Third step

Measure and record the voltage (V2) between the pitise pole of the
Tested-Device and the ground connection (Figure 1).

1.2.3.4. Fourth step

If V1 is greater than or equal to V2, insert a stadard known resistance
(Ro) between the negative pole of the Tested-Deviemd the ground
connection. With Ro installed, measure the voltagéVl’) between the
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negative pole of the Tested-Device and the groundomnection (see
Figure 2).

Calculate the electrical isolation (Ri) according @ the following formula:

Ri = Ro*(Vb/V1 - Vb/V1) or Ri=Ro*Vb*(1/V1' - 1/V1)
Figure 2

Tested-

Vb Device

| i
Ro Vil I
! : !
L i

Ground
Connection

If V2 is greater than V1, insert a standard known esistance (Ro)
between the positive pole of the Tested-Device anthe ground
connection. With Ro installed, measure the voltagéV2') between the
positive pole of the Tested-Device and the groundonection (see Figure
3).

Calculate the electrical isolation (Ri) according @ the following formula:

Ri = Ro*(Vb/V2' - Vb/V2) or Ri=Ro*Vb*(1/V2' - 1/V2)
Figure 3

Tested-

Vb Device / |
[] Ro I |

i |

Ground
Connection
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1.2.3.5.

Annex 6

Fifth step

The electrical isolation value Ri (inQ) divided by the nominal voltage of
the Tested-Device (in volts) results in the isolain resistance (inQQ/V).

NOTE 1: The standard known resistance Ro (in®) should be the
value of the minimum required isolation resistancgin Q/V) multiplied
by the nominal voltage of the Tested-Device plus/miis 20 per cent (in
volts). Ro is not required to be precisely this vale since the equations
are valid for any Ro; however, a Ro value in this ange should provide
good resolution for the voltage measurements.

The title amend to read:

"Annex 6 - Part 1"

Insert a new item 1.8to read:

"1.8.

Approval number of the REESS ...........co oo

Iltem 2.2., amend to read:

"2.2.

Maximum -heurly—eutputnet power and / or maximum 30 Minutes
POWET (KW ) et s+ ettt eeeeeeeees "

Items 3 to 3.8.amend to read:

"3.
3.1
3.2.
3.2.1.
3.2.2.
3.2.3.
3.3.

3.3.1.
3.3.2
3.3.3
3.34
3.4.
3.4.1.
3.4.2.
3.4.3.
3.4.4
3.5.

Indication of all types of-electrahemicalcells: ..o

The Cell CheMISIIY. .....vviiiie e

SHUCTUIE! <. ettt e e e e e e e ee e e
Configuration (number of cells, mode of conmion, etc.): ........cccceerrnnneee.
10 1Y 1= o] o £ U
Casing (construction, materials and physicalimensions): .............cccuve....

Number of battery cells Electrical specificadn: ............ccccccvviiiiieieninninnen.

Gas combination rate (in PEer CENL): ....uuevvi i
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"Annex 6 - Part 2

28

3.6.

3.6.1.
3.7.
3.8.

Fypels)-of-ventilationfor-battery-meodule/pdescription or drawing(s) or
picture(s) of the installation of the REESS in thevehicle: ............cccccueenee
[ 01 AT (oF= RST8] o] o Lo o oo TR PUPPPPPPPRPPR
Fype-ofcoolingsystem-(ianyype of thermal management: ...................
-Capacity LAREIeCtronic CONLIol:..........eeeiiiiiiiiiiie e ..

Insert new Annex 6 — Part & read:

Essential characteristics of REESS

1.
1.1.
1.2.
1.2.1.
1.2.2.
1.2.3.
1.3.
1.3.1.
1.3.2.
1.3.3.
1.3.4.
1.4.
141
1.4.2.
1.4.3.
1.4.4.
1.5.
1.6.

1.6.1.
1.7.
1.8.
1.9

REESS
Trade name and mark of the REESS: ......coceeiiiiiieeeeeeee e,

Indication of all types of CellS: ...,

Description or drawing(s) or picture(s) of theREESS explaining
SHIUCTUIE! <.t e e e e e e e ee e e
Configuration (number of cells, mode of corettion, etc.): .........c.cceevrveenn.
10 1Y 1S o] o £ U
Casing (construction, materials and physicaimensions): .............cccvve...

Electrical specification

Description or drawing(s) or picture(s) of tle installation of the REESS
INThe VENICIE: ...

L 01V AT (oF= RST8] o] oo o oo TR PUPPPPPPPRPPR

EIECIrONIC CONTIOL: wuuveiiiiiiieeeeee et e e e ee e e eaaae

Category of vehicles on which the REESS can bestalled.: ...................... "
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Annex 7 amend to read:

Paragraphs 1 to 3.1.2amend to read:

"1.

3.1.
3.11

3.1.2.

Introduction

This annex describes the procedure for the detetioim of hydrogen
emissions during the charge procedures oftheidradiatteryREESS of all
road vehicles, according to Paragraph 5.4. ofRieigulation.

Description of test

The hydrogen emission test (Figure 7.1) is condlateorder to determine
hydrogen emissions during the charge proceduretheftraction—battery
REESSwith the-onbeardcharger. The test consists in the following steps

(@)  vehicléREESSpreparation,
(b)  discharge of the-traction-battdRFESS,
(c)  determination of hydrogen emissions during anma charge,

(d) determination of hydrogen emissions during argé carried out with
the en-beardcharger failure.

Tests~vehicle
Vehicle based test

The vehicle shall be in good mechanical doodiand have been driven at
least 300 km during seven days before the test.e Wéhicle shall be
equipped with the-traction-batteBEESS subject to the test of hydrogen
emissions, over this period.

If the-batterREESSis used at a temperature above the ambient teroperat
the operator shall follow the manufacturer's pracedn order to keep the
traction-batter\REESStemperature in normal functioning range.

The manufacturer's representative shall be abtertify that the temperature
conditioning system of the-traction-batteREESS is neither damaged nor
presenting a capacity defect.”

Insert new paragraphs 3.2. to 3.2.® read:

"3.2.

3.2.1.

3.2.2.

Component based test

The REESS shall be in good mechanical condit and have been subject
to minimum of 5 standard cycles (as specified in Arex 8 Appendix 1).

If the REESS is used at a temperature abotke ambient temperature,
the operator shall follow the manufacturer's procedire in order to keep
the REESS temperature in its normal functioning rarge.

The manufacturer's representative shall be able tocertify that the
temperature conditioning system of the REESS is nibier damaged nor
presenting a capacity defect.
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Figure 7.1, amend to read.

"Figure 7.1.
Determination of hydrogen emissions duringthe chgmgpcedures of the-traction-battery
REESS
START
Vehicle/REESS preparatio
(if necessary)
i $ Maximum 7 days
s N T
Discharge at an-traction-battedREESS
ambient temperature of 293 to 303 K
I - J
i $ Maximum 15 min
e N T
12 to Soak
36h
N J
A i ____ Maximum 2 min after
é N ) connection to mait
Hydrogen emission test
during a normal charge
- S
i $ Maximum 7 days
s N T
Discharge at an-traction-batteRFESS
ambient temperature of 293 to 303 K
— J
i $ Maximum 15 min
s N T
12 to Soak
36 h
N J
i i ____ Maximum 2 min after
Hydrogen emission te ) connection to mait
duringan erbeardcharger failure
Ambient temperature 293 K + 2 K
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Paragraphs 4.1. to 4.2amend to read:

"4.1.

4.2.

Chassis dynamometer

The chassis dynamometer shall meet the requiren@ntse 06 series of
amendments to Regulation No. 83.

Hydrogen emission measurement enclosure

The hydrogen emission measurement enclosure stallabgas-tight
measuring chamber able to contain the veHRE#&SS under test. The
vehicldREESSshall be ...."

Paragraph 4.4.2 amend to read:

"4.4.2.

Thetemperatures in the proximity of the cellsef-the-battery-modulesre

recorded by means of the sensors."

Paragraph 4.6.1 amend to read:

"4.6.1.

The on-beard charger voltage and current intensity (batterylllsh
throughout the hydrogen emission measurementsdmded at a frequency
of at least once per minute."

Paragraphs 5 to 5.2amend to read:

"5.

5.1.
51.1

5.1.1.1.

51.1.2

Test procedure
The test consists in the five following steps:

(@)  vehicléREESSpreparation,
(b)  discharge of the-tractidratteryREESS

(e) determination of hydrogen emissions during argé carried out with
the-enrbeardcharger failure.

If the vehicldREESS has to be moved between two steps, it shall begalis
to the following test area.

Vehicle based test
Vehicle preparation

The ageing of-tractionbattefREESS shall be checked, proving that the
vehicle has performed at least 300 km ...

Discharges and initial charges of the-batRBESS

The procedure starts with the discharge of-thetira-battey REESS of the
vehicle ...

Initial charge of the-battefiR EESS

The charge is carried out:

(@)  with the-erbeardcharger,

(b)  in an ambient temperature between 293 K andk303

The procedure excludes all types of external chiarge

31



ECE/TRANS/WP.29/GRSP/2012/10

32

The end of tretion—battery REESS charge criteria corresponds to an
automatic stop given by the-dmardcharger.

This procedure ...

5.1.1.3. Procedure from Paragraphsl.1l.1.to and 5.1.1.2 shall be repeated two
times.
5.1.2. Discharge of the-battelREESS

The tracion-batteryREESSis discharged while driving on the test track or
on a chassis dynamometer at a steady speed ofr &@pe+ 5 per cent from
the maximum thirty minutes speed of the vehicle.

Paragraph 5.3 to 5.4.3renumber as 5.1.3 to 5.1.4.3.
Paragraph 5.4.4. (formeryenumber as paragraph 5.1.4.4. and amend to read:

"5.1.4.4. The vehicle shall be connected to the mains. Jdtety REESSis charged
according to normal charge procedure as specifiéhragraph 5.4.7 below."

Paragraph 5.4.5. to 5.4.@ormer) renumber as 5.1.4.5. t0 5.1.4.6.
Paragraph 5.4.7.renumber as paragraph 5.1.4.7. and amend to read:
"5.1.4.7. Procedure of normal charge

The normal charge is carried out with thebwardcharger and consists of
the following steps:

(a) charging at constant power during t

(b)  over-charging at constant current duripgQver-charging intensity is
specified by manufacturer and corresponds to the wsed during
equalisation charging.

The end of traction—batter\REESS charge criteria corresponds to an
automatic stop given by thedsmard charger to a charging time qft t,.
This charging time will be limited to t+ 5 h, even if a clear indication is
given to the driver by the standard instrumentattat the battery is not yet
fully charged."

Paragraph 5.4.8. to 5.4.9renumber as paragraphs 5.1.4.8. t0 5.1.4.9.

Paragraphs 5.5. to 5.5.2. (formemrenumber as paragraphs 5.1.5. to 5.1.5.2. andétae
read.:

"5.1.5. Hydrogen emission test with the-bpardcharger failure

5.1.5.1. Within seven days maximum after having complethd prior test, the
procedure starts with the discharge of thetracbaitery REESS of the
vehicle according to ParagrapilL.2.

5.1.5.2. The steps of the procedure in Paragrafgh3.shall be repeated.”
Paragraph 5.5.3. to 5.5.5:.enumber as paragraphs 5.1.5.3.. t0 5.1.5.5.
Paragraph 5.5.6. (former), renumber as paragrdph.6. and amend to read:

"5.1.5.6. The vehicle shall be connected to the mains. ety REESSis charged
according to failure charge procedure as specifiedParagrapts.1.5.9
below."
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Paragraph 5.5.7. to 5.5.8renumber as paragraphs 5.1.5.7. to 5.1.5.8.
Paragraph 5.5.9. (formeryenumber as paragraph 5.1.5.9. and amend to read.
"5.1.5.9. Procedure of charging failure

The charging failure is carried out with the-lboard suitable charger and
consists of the following steps:

(@) charging at constant power during t'

(b) charging at maximum currentas recommended by the
manufacturer during 30 minutes. During this phase, thebamrd
charger -is—blecked—atshall supply maximum current as
recommended by the manufacturer”

Paragraph 5.5.10 renumber as paragraph 5.1.5.10.
Paragraph 5.5.11.renumber as paragraph 5.1.5.11. and amend to read

"5.1.5.11. The end of test period occurs+'30 minutes after the beginning of the initial
sampling, as specified in Paragraph.5.8.The times ..."

Insert new paragraphs 5.2. to 5.2.5.1tb read:
"5.2. Component based test
5.2.1. REESS preparation

The ageing of REESS shall be checked, to confirmahthe REESS has
performed at least 5 standard cycles (as specifiéa Annex Appendix 1).

5.2.2. Discharge of the REESS

The REESS is discharged at 70 per cent £5 per cenf the nominal
power of the system.

Stopping the discharge occurs when minimum SOC agscified by the
manufacturer is reached.

5.2.3. Soak

Within 15 minutes of the end of the REESS dischargeperation specified
in paragraph 5.2.2. above, and before the start dhe hydrogen emission
test, the REESS shall be soaked at 293 K + 2 K farminimum period of
12 hours and a maximum of period of 36 hours.

5.2.4. Hydrogen emission test during a normal chary

5.2.4.1. Before the completion of the REESS's sogberiod, the measuring
chamber shall be purged for several minutes until astable hydrogen
background is obtained. The enclosure mixing fan(syhall also be turned
on at this time.

5.2.4.2. The hydrogen analyser shall be zeroed asganned immediately prior to
the test.
5.2.4.3. At the end of the soak period, the REESShal be moved into the

measuring chamber.

5.2.4.4. The REESS shall be charged in accordancethwthe normal charge
procedure as specified in paragraph 5.2.4.7. below.

5.2.4.5. The chamber shall be closed and sealed -gigbt within two minutes of
the electrical interlock of the normal charge step.
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5.2.4.6.

5.2.4.7.

5.2.4.8.

5.2.4.9.

5.2.5.
5.2.5.1.

5.2.5.2.
5.2.5.3.

5.2.5.4.

5.2.5.5.

5.2.5.6.

5.2.5.7.

The start of a normal charge for hydrogeremission test period shall
begin when the chamber is sealed. The hydrogen -canrdration,

temperature and barometric pressure are measured taive the initial

readings CHZ2i, Ti and Pi for the normal charge test

These figures are used in the hydrogen emission Icalation
(paragraph 6). The ambient enclosure temperature Tshall not be less
than 291 K and no more than 295 K during the normatharge period.

Procedure of normal charge

The normal charge is carried out with a suitable barger and consists of
the following steps:

(@)  charging at constant power during {;

(@) over-charging at constant current during . Over-charging
intensity is specified by manufacturer and correspoding to that
used during equalisation charging.

The end of REESS charge criteria corresponds to aautomatic stop
given by the charger to a charging time oft+ t,. This charging time will
be limited to t; + 5 h, even if a clear indication is given by a #able
instrumentation that the REESS is not yet fully chaged.

The hydrogen analyser shall be zeroed asganned immediately before
the end of the test.

The end of the emission sampling period@as t; + t, or t; + 5 h after

the beginning of the initial sampling, as specifieth Paragraph 5.4.6. The
different times elapsed are recorded. The hydrogerconcentration,

temperature and barometric pressure are measured taive the final

readings CH2f, T and B for the normal charge test, used for the
calculation in Paragraph 6.

Hydrogen emission test with the charger faite

The test procedure shall start within a mamum of seven days after
having completed the test in paragraph 5.2.4, therpcedure shall start
with the discharge of the REESS of the vehicle incaordance with
paragraph 5.2.2.

The steps of the procedure in paragraph&3. shall be repeated.

Before the completion of the soak periothe measuring chamber shall
be purged for several minutes until a stable hydrogn background is
obtained. The enclosure mixing fan(s) shall also bturned on at this
time.

The hydrogen analyser shall be zeroed asganned immediately prior to
the test.

At the end of the soak the REESS shall eoved into the measuring
chamber.

The REESS shall be charged according tbet failure charge procedure
as specified in paragraph 5.2.5.9. below.

The chamber shall be closed and sealed gight within two minutes
from electrical interlock of the failure charge ste.
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5.2.5.8. The start of a failure charge for hydrogeremission test period begins
when the chamber is sealed. The hydrogen concentian, temperature
and barometric pressure are measured to give theiimal readings CH2i,
T;and P, for the failure charge test.

These figures are used in the hydrogen emissionlcalation (Paragraph
6). The ambient enclosure temperature T shall nobe less than 291 K
and no more than 295 K during the charging failureperiod.

5.2.5.9. Procedure of charging failure

The charging failure is carried out with a suitabke charger and consists
of the following steps:

(@)  charging at constant power during t;,

(b) charging at maximum current as recommended by he
manufacturer during 30 minutes. During this phasethe charger
shall supply maximum current as recommended by the
manufacturer.

5.2.5.10. The hydrogen analyser shall be zeroed asganned immediately before
the end of the test.

5.2.5.11. The end of test period occurs;t+ 30 minutes after the beginning of the
initial sampling, as specified in Paragraph 5.5.8The times elapsed are
recorded. The hydrogen concentration, temperature @d barometric
pressure are measured to give the final readingsg, T and B for the
charging failure test, used for the calculation irparagraph 6."

Paragraph 6.1, amend to read:
"6.1. Results of test

The hydrogen mass emissions for the-veliRiESSare:
Annex 7- Appendix, paragraph 2.1.2 amend to read:

"2.1.2. The net internal volume is determined bytsacting 1.42 rh from the
internal volume of the chamber. Alternatively tt@ume of the test vehicle
with the luggage compartment and windows opeREESS may be used
instead of the 1.42

Annex 7- Appendix, paragraph 2 amend to read:

"2. To this end, those vehicle types whose paramedescribed below are
identical are considered to belong to the samedgglr emissions.

Fraction-batter\REESS:

(@) trade name or mark of the-batt&FESS,

(b) indication of all types of electro-chemical ptes used,
(c) number of-batterREESScells,

(d)  number of-batterREESSmedulessubsystems,

(e) nominal voltage of the-batteREESS(V),

)] batteryREESSenergy (kWh),
(g) gas combination rate (in per cent),
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(h)  type(s) of ventilation forbattery REESS -meodule(s)—or—pak

subsystem(s),

0] type of cooling system (if any).

Insert new Annexes 8 to 8 I, to read:

"Annex 8

36

REESS test procedures

Appendix 1 - Procedure for conducting a Standard Cgle
A standard cycle will start with a standard dischage followed by a standard charge.
Standard discharge:

Discharge rate: Discharge procedure including termation criteria
as defined by the manufacturer. If not specified,
discharge with 1C current.

Discharge limit (end voltage):  specified by the maufacturer
Rest period after discharge: minimum 30 min

Standard charge: The charge procedure including tenination criteria
shall be defined by the manufacturer. If not
specified, then it shall be a charge with C/3 curmt.
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Annex 8 A

Vibration test

2.2.

3.2.

Purpose

The purpose of this test is to verify the safety pformance of the REESS
under a vibration environment which the REESS willlikely experience
during the normal operation of the vehicle.

Installations

This test shall be conducted either with theoenplete REESS or with a
related REESS subsystem(s) including the cells antheir electrical
connections. If the manufacturer chooses to test thi related
subsystem(s), the manufacturer shall demonstrate #t the test result can
reasonably represent the performance of the complet REESS with
respect to its safety performance under the same wrditions. If the
electronic management control unit for the REESS isiot integral to the
REESS then, such a control unit may be omitted fronthe test if so
requested by the manufacturer.

The Tested-Device shall be firmly secured tohé platform of the
vibration machine in such a manner as to ensure thahe vibrations are
directly transmitted to the Tested-Device.

Procedures
General test conditions
The following conditions shall apply to the Testeddevice:

(@)  the test shall be conducted at an ambient tempsure of 20 + 10
OC,

(b)  atthe beginning of the test, the SOC shall badjusted to a value in
the upper 50 per cent of the normal operating SOCange of the
Tested-Device,

(c) at the beginning of the test, all protection déces which affect the
function(s) of the Tested-Device that are relevanto the outcome
of the test shall be operational.

Test Procedures

The Tested-Device shall be subjected to a vibratiohaving a sinusoidal
waveform with a logarithmic sweep between 7 Hz an80 Hz and back to
7 Hz traversed in 15 minutes. This cycle shall beepeated 12 times for a
total of 3 hours in the vertical direction of the nounting orientation of
the REESS as specified by the manufacturer.

The correlation between frequency and acceleratioshall be as shown in
table 1:
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Table 1:
Frequency and acceleration
Frequency (H2) Acceleration (m/s2)
7-18 10
18 - 30 gradually reduced from 10 to 2
30 -50 2

At the request of the manufacturer, a higher accelation level as well as
a higher maximum frequency may be used.

At the request of the manufacturer a vibration testprofile determined by
the vehicle-manufacturer, verified for the vehicleapplication and agreed
with the Technical Service may be used as a substi¢ for the frequency
- acceleration correlation of table 1.

After the vibration, a standard cycle as describedn Annex 8 Appendix 1
shall be conducted, if not inhibited by the Testedevice.

The test shall end with an observation period of h at the ambient
temperature conditions of the test environment
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Annex 8 B

Thermal shock and cycling test

1. Purpose

The purpose of this test is to verify the resistare of the REESS to
sudden changes in temperature. The REESS shall unde a specified
number of temperature cycles, which start at ambien temperature
followed by high and low temperature cycling. It snulates a rapid
environmental temperature change which a REESS waodl likely
experience during its life.

2. Installations

This test shall be conducted either with the compte REESS or with a
related REESS subsystem(s) of the REESS includinge cells and their
electrical connections. If the manufacturer chooseto test with related

subsystem(s), the manufacturer shall demonstrate #t the test result can
reasonably represent the performance of the complet REESS with
respect to its safety performance under the same wrditions. If the

electronic management unit for the REESS is not ietgral to the REESS
then such a control unit may be omitted from the tet if so requested by
the manufacturer.

3. Procedures
3.1. General test conditions

The following conditions shall apply to the Testeddevice at the start of
the test

(@) the SOC shall be adjusted to a value in the ugp 50 per cent of
the normal operating SOC range,

(b)  all protection devices, which would affect thefunction of the
Tested-Device and which are relevant to the outcomef the test
shall be operational.

3.2. Test Procedure

The Tested-Device shall be stored for at least sikours at a test
temperature equal to 60 += 2°C or higher if requesd by the
manufacturer, followed by storage for at least sixhours at a test
temperature equal to -40 +2°C or lower if request by the
manufacturer. The maximum time interval between tes temperature
extremes shall be 30 minutes. This procedure shdile repeated until a
minimum of 5 total cycles are completed, after whic the Tested-Device
shall be stored for 24 hours at an ambient temperate of 20 + 10 °C.

After the storage for 24 hours, a standard cycle adescribed in Annex 8,
Appendix 1 shall be conducted, if not inhibited bythe Tested-Device.

The test shall end with an observation period of h at the ambient
temperature conditions of the test environment.
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Annex 8 C
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Mechanical shock

2.2.

3.2.

Purpose

The purpose of this test is to verify the safety pformance of the REESS
under inertial loads which may occur during a vehite crash.

Installation

This test shall be conducted either with theomplete REESS or with
related subsystems of the REESS including the celésxd their electrical
connections. If the manufacturer chooses to test thi related
subsystem(s), the manufacturer shall demonstrate #t the test result can
reasonably represent the performance of the complet REESS with
respect to its safety performance under the same wrditions. If the
electronic management unit for the REESS is not imigrated, then such a
control unit may be omitted from installation on the Tested-Device if so
requested by the manufacturer.

The Tested-Device shall be connected to thest fixture only by the
intended mountings provided for the purpose of attahing the REESS or
REESS subsystem to the vehicle.

PROCEDURES
General test conditions and requirements
The following condition shall apply to the test:

(a) the test shall be conducted at an ambient tempaure of
20 £ 10°C,

(b)  atthe beginning of the test, the SOC shall badjusted to a value in
the upper 50 per cent of the normal operating SOCange,

(c) at the beginning of the test, all protection déces which effect the
function of the Tested-Device and which are relevdnto the
outcome of the test, shall be operational.

Test Procedure

The Tested-Device shall be decelerated or, at thaaice of the applicant,
accelerated in compliance with the acceleration cddors which are
specified in tables 1 - 3. The Technical Service itonsultation with the
manufacturer shall decide whether the tests shallédconducted in either
the positive or negative direction or both.

For each of the test pulses specified, a separatesied-Device may be
used.

The test pulse shall be within the minimum and maxhum value as
specified in tables 1 to 3. A higher shock level dnor longer duration as
described in the maximum value in tables 1 to 3 cahe applied to the
Tested-Device if recommended by the manufacturer.
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Figure 1
Generic description of test pulses

Acceleration

Maximum curve
— — Minimum curvsg

Table 1 for M; and N; vehicles:

Point | Time (ms) Acceleration (g)
Longitudinal | Transverse
A 20 0 0
B 50 20 8
C 65 20 8
D 100 0 0
E 0 10 4.5
F 50 28 15
G 80 28 15
H 120 0 0
Table 2 for M2 and N2 vehicles:
Point | Time (ms) Acceleration (g)
Longitudinal | Transverse
A 20 0 0
50 10 5
C 65 10 5
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D 100 0 0
E 0 5 2.5
F 50 17 10
G 80 17 10
H 120 0 0

Table 3 for M3 and N; vehicles:

Point | Time (ms) Acceleration (g)
Longitudinal | Transverse

A 20 0 0

B 50 6,6 5

C 65 6,6 5

D 100 0 0

E 0 4 25

F 50 12 10

G 80 12 10

H 120 0 0

The test shall end with an observation period of h at the ambient
temperature conditions of the test environment.
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Annex 8 D

Mechanical integrity

1.

2.2.

3.2.
3.2.0.
Figure 7

Purpose

The purpose of this test is to verify the safety pformance of the REESS
under contact loads which may occur during vehiclerash situation.

Installations

This test shall be conducted with either theomplete REESS or with a
related REESS subsystem(s) of the REESS includinge cells and their
electrical connections. If the manufacturer chooseto test with related

subsystem(s), the manufacturer shall demonstrate #t the test result can
reasonably represent the performance of the complet REESS with
respect to its safety performance under the same wrditions. If the

electronic management unit for the REESS is not ietgral to the REESS
then such a control unit may be omitted from the tet if so requested by
the manufacturer.

The Tested-Device shall be connected to thest fixture as recommended
by the manufacturer.

Procedures
General test conditions
The following condition and requirements shall app} to the test:

(@)  the test shall be conducted at an ambient tempsure of 20 + 10
OC,

(b)  atthe beginning of the test, the SOC shall badjusted to a value in
the upper 50 per cent of the normal operating SOCange,

(c) at the beginning of the test, all internal andexternal protection
devices which would affect the function of the Testl-Device and
which are relevant to the outcome of the test shaltle operational.

Crush test
Crush Plate

Dimension of the crush plate:
600 mm x 600 mm or smaller

R 2 d
Spacing 30 mm
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3.2.1.

Crush force

The Tested-Device shall be crushed between a resiste and a crush
plate as described in figure 7 with a force of atelast 100 kN, but not
exceeding 105 kN, unless otherwise specified in acdance with
Paragraph 6.4.2 of this Regulation, with an onsetimme less than
3 minutes and a hold time of at least 100 ms but hexceeding 10s.

A higher crush force, a longer onset time, a longehold time, or a
combination of these, may be applied at the requesf the manufacturer.

The application of the force shall be decided by # manufacturer
together with the Technical Service having considetion to the direction
of travel of the REESS relative to its installationin the vehicle. The
application force being applied horizontally and pependicular to the
direction of travel of the REESS.

The test shall end with an observation period of h at the ambient
temperature conditions of the test environment.
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Annex 8 E

Fire resistance

1. Purpose

The purpose of this test is to verify the resistarecof the REESS, against
exposure to fire from outside of the vehicle due te.g. a fuel spill from a
vehicle (either the vehicle itself or a nearby vehble). This situation

should leave the driver and passengers with enoudime to evacuate.

2. Installations

2.1. This test shall be conducted either with theoenplete REESS or with a
related REESS subsystem(s) of the REESS includinge cells and their
electrical connections. If the manufacturer chooseto test with related
subsystem(s), the manufacturer shall demonstrate #t the test result can
reasonably represent the performance of the complet REESS with
respect to its safety performance under the same wrditions. If the
electronic management unit for the REESS is not ietgral to the REESS
then such a control unit may be omitted from the tet if so requested by
the manufacturer. Where the relevant REESS subsystes are
distributed throughout the vehicle, the test may beconducted on each
relevant of the REESS subsystem.

3. Procedures

3.1 General test conditions
The following requirements and conditions shall aply to the test:
(@) the test shall be conducted at a temperaturd at least 0°C,

(b)  atthe beginning of the test, the SOC shall badjusted to a value in
the upper 50 per cent of the normal operating SOCange,

(c) at the beginning of the test, all protection déces which effect the
function of the Tested-Device and are relevant fothe outcome of
the test shall be operational.

3.2. Test Procedure

A vehicle based test or a component based test dhia¢ performed at the
discretion of the manufacturer:

3.2.1. Vehicle based test

The Tested-Device shall be mounted in a testing fixe simulating actual

mounting conditions as far as possible; no combustie material should

be used for this with the exception of material thais part of the REESS.
The method whereby the Tested-Device is fixed in ¢hfixture shall

correspond to the relevant specifications for itsristallation in a vehicle.

In the case of a REESS designed for a specific vel@ use, vehicle parts
which affect the course of the fire in any way shhlbe taken into

consideration.
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3.2.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.7.1.

Component based test

The Tested-Device shall be placed on a grating tablpositioned above
the pan, in an orientation according to the manufaturer’s design intent.

The grating table shall be constructed by steel ra&j diameter 6-10 mm,
with 4-6 cm in between. If needed the steel rods gld be supported by
flat steel parts.

The flame to which the Tested-Device is expasshall be obtained by
burning commercial fuel for positive-ignition engires (hereafter called
"fuel) in a pan. The quantity of fuel shall be sufiicient to permit the
flame, under free-burning conditions, to burn for the whole test
procedure. The fuel temperature shall be ambient t@perature.

The fire shall cover the whole area of the pan dung whole fire
exposure. The pan dimensions shall be chosen sotasensure that the
sides of the Tested-Device are exposed to the flam€he pan shall
therefore exceed the horizontal projection of the &sted-Device by at
least 20 cm, but not more than 50 cm. The sidewaltsf the pan shall not
project more than 8 cm above the level of the fuelt the start of the test.

The pan filled with fuel shall be placed undethe Tested-Device in such a
way that the distance between the level of the fuéh the pan and the

bottom of the Tested-Device corresponds to the dgsi height of the

Tested-Device above the road surface at the unladenass if paragraph

3.2.1. is applied or approximately 50 cm if Paragnh 3.2.2. is applied.

Either the pan, or the testing fixture, or both, stall be freely movable.

During phase C of the test, the pan shall beoeered by a screen. The
screen shall be placed 3 cm +/- 1 cm above the flevel measured prior
to the ignition of the fuel. The screen shall be nue of a refractory
material, as prescribed in Annex 8F - Appendix 1. fiere shall be no gap
between the bricks and they shall be supported ovehe fuel pan in such
a manner that the holes in the bricks are not obstrcted. The length and
width of the frame shall be 2 cm to 4 cm smaller thn the interior
dimensions of the pan so that a gap of 1 cm to 2 cexists between the
frame and the wall of the pan to allow ventilation.Before the test the
screen shall be at least at the ambient temperatur@he firebricks may
be wetted in order to guarantee repeatable test cditions.

If the tests are carried out in the open airsufficient wind protection
shall be provided and the wind velocity at pan leveshall not exceed
2.5 km/h.

The test shall comprise of three phases B-[I, the fuel is at least at
temperature of 20 °C. Otherwise the test shall copmise four phases
A-D.

Phase A: Pre-heating (Figure 1)

The fuel in the pan shall be ignited at a distancef at least 3 m from the
Tested-Device. After 60 seconds pre-heating, the mpashall be placed
under the Tested-Device. If the size of the pan tso large to be moved
without risking liquid spills etc. then the TestedDevice and test rig can
be moved over the pan instead.



ECE/TRANS/WP.29/GRSP/2012/10

Figure 1
Phase A: Pre-heating

Screemrested Device

Fuel pan with
burning fuel
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3.7.2. Phase B: Direct exposure to flame (Figure 2)

The Tested-Device shall be exposed to the flame finathe freely burning
fuel for 70 seconds.

Figure 2
Phase B: Direct exposure to flame

Screen

Y | KT T I oy #

3.7.3. Phase C: Indirect exposure to flame (Figurg)

As soon as phase B has been completed, the screéallsbe placed
between the burning pan and the Tested-Device. Theested-Device shall
be exposed to this reduced flame for a further 60esonds.

Instead of conducting Phase C of the test, Phase Bay at the
manufacturer’s discretion be continued for an additonal 60 seconds.

However this shall only be permitted where it is deonstrable to the
satisfaction of the Technical Service that it willnot result in a reduction
in the severity of the test.
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Figure 3
Phase C: Indirect exposure to flame
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3.7.4. Phase D: End of test (Figure 4)

The burning pan covered with the screen shall be nved back to the
position described in phase A. No extinguishing ofhe Tested-Device
shall be done. After removal of the pan the TesteBevice shall be
observed until such time as the surface temperaturef the Tested-Device

has decreased to ambient temperature or has been ateasing for a
minimum of 3 hours.

Figure 4
Phase D: End of test
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Annex 8 E - Appendix 1

Dimension and Technical Data of Firebricks
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{Dimensions in mm) Section A-A
Fire resistance: (Seger-Kegel) SK 30
Al203 content: 30 - 33 per cent
Open porosity (Po): 20 - 22 per cent vol.
Density: 1,900 - 2,000 kg/m3
Effective holed area: 44.18 per cent
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External short circuit protection

1.

3.2.

Purpose

The purpose of this test is to verify the performane of the short circuit
protection. This functionality, if implemented, shdl interrupt or limit the
short circuit current to prevent the REESS from any further related
severe events caused by short circuit current.

Installations

This test shall be conducted either with the compte REESS or with
related REESS Subsystem(s), including the cells antheir electrical
connections. If the manufacturer chooses to test thi related
subsystem(s), the manufacturer shall demonstrate #t the test result can
reasonably represent the performance of the complet REESS with
respect to its safety performance under the same wrditions. If the
electronic management unit for the REESS is not iefgral to the REESS,
the unit may be omitted from the test at the requdsof the manufacturer.

Procedures
General test conditions
The following condition shall apply to the test:

(@) the test shall be conducted at a ambient tempa&ture of 20 + 10 °C
or at higher temperature if requested by the manufaturer,

(b)  atthe beginning of the test, the SOC shall badjusted to a value in
the upper 50 per cent of the normal operating SOCange,

(c) at the beginning of the test, all protection déces which would
affect the function of the Tested-Device and whichre relevant to
the outcome of the test shall be operational.

Short circuit

At the start of the test all relevant main contactes for charging and
discharging shall be closed to represent the aceéwdriving possible mode
as well as the mode to enable external charging. lthis cannot be
completed in a single test, then two or more testhall be conducted.

The positive and negative terminals of the TESTED BVICE shall be
connected to each other to produce a short circuifThe connection used
for this purpose shall have a resistance not exceed 5 mQ.

The short circuit condition shall be continued unti the operation of the
REESS’s protection function to interrupt or limit the short circuit
current is confirmed, or for at least one hour afte the temperature
measured on the casing of the Tested-Device haskstsed, such that the
temperature gradient varies by a less than 4°C thnagh 1 hour.
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3.3.

Standard Cycle and observation period

Directly after the termination of the short circuit a standard cycle as
described in Annex 8 Appendix 1 shall be conductedf, not inhibited by
the REESS.

The test shall end with an observation period of h at the ambient
temperature conditions of the test environment.

51



ECE/TRANS/WP.29/GRSP/2012/10

Annex 8 G

52

Overcharge protection

1.

3.2.

3.3.

Purpose

The purpose of this test is to verify the performane of the overcharge
protection.

Installations

This test shall be conducted, under standard operatg conditions, either
with the complete REESS (this maybe a complete veihé) or with related
REESS Subsystem(s), including the cells and theitegtrical connections.
If the manufacturer chooses to test with related dosystem(s), the
manufacturer shall demonstrate that the test resultcan reasonably
represent the performance of the complete REESS witrespect to its
safety performance under the same conditions.

The test may be performed with a modified Tested-Déce as agreed by
the manufacturer and the Technical Service. These adifications shall
not influence the test results.

Procedures
General test conditions
The following requirements and conditions shall aply to the test:

(a) the test shall be conducted at an ambient tempasure of
20+10°C or at higher temperature if requested by the
manufacturer,

(b)  at the beginning of the test, all protection déces which would
affect the function of the Tested-Device and whichre relevant to
the outcome of the test shall be operational.

Charging

At the beginning all relevant main contactors for darging shall be
closed.

The charge control limits of the test equipment shabe disabled.

The Tested-Device shall be charged with a charge mant of at least
1/3C rate but not exceeding the maximum current whin the normal
operating range as specified by the manufacturer.

The charging shall be continued until the Tested-Déce (automatically)
interrupts or limits the charging. Where an automaic interrupt function
fails to operate, or if there is no such function e charging shall be
continued until the Tested-Device is charged to twe of its rated charge
capacity.

Standard cycle and observation period

Directly after the termination of charging a standad cycle as described
in Annex 8 shall be conducted, if not inhibited bythe REESS.
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Annex 8 H

The test shall end with an observation period of h at the ambient
temperature conditions of the test environment.

Over-discharge protection

1.

3.2.

Purpose

The purpose of this test is to verify the performane of the over-
discharge protection. This functionality, if implemented, shall interrupt
or limit the discharge current to prevent the REESSfrom any severe
events caused by a too low SOC as specified by tinanufacturer.

Installations

This test shall be conducted, under standard operatg conditions, either
with the complete REESS (this maybe a complete veité) or with related
REESS Subsystem(s), including the cells and theitegtrical connections.
If the manufacturer chooses to test with related dosystem(s), the
manufacturer shall demonstrate that the test resultcan reasonably
represent the performance of the complete REESS \hitrespect to its
safety performance under the same conditions.

The test may be performed with a modified Tested-Déce as agreed by
the manufacturer and the Technical Service. These adlifications shall
not influence the test results.

Procedures
General test conditions
The following requirements and condition shall appy to the test:

(@) the test shall be conducted at an ambient tempsure of
20+10°C or at higher temperature if requested by the
manufacturer,

(b) at the beginning of the test, all protection deéices which would
affect the function of the Tested-Device and whichre relevant for
the outcome of the test shall be operational.

Discharging
At the beginning of the test, all relevant main cotactors shall be closed.

A discharge shall be performed with at least 1/3 Cate but shall not
exceed the maximum current within the normal operang range as
specified by the manufacturer.

The discharging shall be continued until the Testedevice
(automatically) interrupts or limits the discharging. Where an automatic
interrupt function fails to operate, or if there is no such function then the
discharging shall be continued until the Tested-Dewge is discharged to
25 per cent of its nominal voltage level.
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Standard charge and observation period

Directly after termination of the discharging the Tested-Device shall be
charged with a standard charge as specified in Anxe8 if not inhibited
by the Tested-Device.

The test shall end with an observation period of h at the ambient
temperature conditions of the test environment.

Over-temperature protection

1.

2.2.

2.3.

3.2.

Purpose

The purpose of this test is to verify the performane of the protection
measures of the REESS against internal overheatinguring operation,

and the failure of the cooling function if availabk. In the case that no
specific protection measures are necessary to prexethe REESS from
reaching an unsafe state due to internal over-tempature, this safe
operation must be demonstrated.

Installations

The following test may be conducted with theoenplete REESS (maybe
as a complete vehicle) or with related subsystemsf dhe REESS
including the cells and their electrical connectios. If the manufacturer

chooses to test with related subsystem(s), the mdaaturer shall

demonstrate that the test result can reasonably repsent the
performance of the complete REESS with respect totsi safety
performance under the same conditions. In order tdacilitate the test,

necessary alteration of the REESS component may henplemented

subject to the agreement between the manufacturernal the Technical
Service to the extent that such alteration will noinfluence the results of
this test.

Where a REESS is fitted with a cooling functio and where the REESS
will remain functional without a cooling function system being
operational, the cooling system shall be deactivatdor the test.

The temperature of the Tested-Device shall beontinuously measured
inside the casing in the proximity of the cells dung the test in order to
monitor the changes of the temperature. The onboardgensor if existing
may be used. The manufacturer and Technical Servicghall agree on the
location of the temperature sensor(s) used.

Procedures

At the beginning of the test, all protection evices which affect the
function of the Tested-Device and are relevant tche outcome of the test
shall be operational, except for any system deacttion implemented in

accordance with Paragraph 2.2.

During the test, the Tested-Device shall be mtinuously charged and
discharged with a steady current that will increasethe temperature of
cells as rapidly as possible within the range of mmal operation as
defined by the manufacturer.
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3.3. The Tested-Device shall be placed in a conveet oven or climatic
chamber. The temperature of the chamber or oven shiabe gradually
increased until it reaches the temperature determied in accordance
with Paragraph 3.3.1 or 3.3.2 below as applicablgnd then maintained
at a temperature that is equal to or higher than tls, until the end of the
test.

3.3.1. Where the REESS is equipped with protectiveneasures against internal
overheating, the temperature shall be increased tahe temperature
defined by the manufacturer as being the operatiorlatemperature
threshold for such protective measures, to insurehiit the temperature of
the Tested-Device will increase as specified in Ragraph 3.2.

3.3.2. Where the REESS is not equipped with any sgiic measures against
internal over-heating, the temperature shall be ineased to the
maximum operational temperature specified by the maufacturer.

3.4. The end of test: The test will end when one tfe followings is observed:

(@) the Tested-Device inhibits and/or limits the carge and/or
discharge to prevent the temperature increase,

(b)  the temperature of the Tested-Device is stabiled, which means
that the temperature varies by a gradient of lesshtan 4°C through
2 hours,

(c) any failure of the acceptance criteria prescribd in paragraph
6.9.2.1.
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A.

Justification

Vibration:  Paragraph 6.2 and Annex 8A

1. The purpose of this test is to verify the safe¢yformance of the REESS under a
vibration environment which the REESS would likedxperience during the normal
operation of the vehicle.

2. A vibration load spectrum for lithium cells armhtteries including lithium ion
cells/batteries and lithium polymer cells/batterigsalready defined as a type proved test
procedure of dangerous goods of class 9 in the Re@ndations on the Transport of
Dangerous Goods, Manual of Tests and Criteria, graph 38.3.4.3 (UN38.3 Test T3:
Vibration), with an amplitude sweep ranging froriiZ to 200 Hz.

3. As UN38.3 sign-off may often also be mandatavy tiypes of REESS (such as
lithium metal batteries, lithium ion batteries ditdium polymer batteries) subject to this
regulation, having the opportunity to cover thisttavith UN38.3, test T3, is seen as an
efficient approach.

4. However the load curve per UN38.3 is assessetb@ssevere for automotive
applications. Despite the recent lowering of thghhirequency amplitude in UN38.3 from
8g to 2g for "large batteries" with masses moren th2a kg, even this amplitude is still not
considered representative for the typical sizeRBESS in vehicles, with a mass of 200kg
or more. Particularly the height of the amplituddgmve 18 Hz is seen as unrealistic and
does not correlate to the loads seen in road \eshigxcept for hypothetical cases of
REESSs mounted close to or onto a combustion epgisedue to the stiffness of vehicle
bodies in relation to the module weight frequentigher than this cannot be transmitted at
significant energy levels.

5. This UN Regulation, therefore, uses the sanguéecy vertices as UN38.3 test T3,
albeit those for smaller cells, but lowers the l@agve above 18Hz and truncates it at
50Hz.

Figure 1
Comparison of proposed with UN38.3 load curve
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6. The test duration is also aligned with UN38.8sfIT3, requiring 12 transitions from
the minimum to the maximum frequency and back witth min., resulting in a total test
duration of 3 hours.
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7. While UN38.3 requires the test to be performedli 3 special directions, in vehicle
applications this load occurs in the vertical diil@t only, while the longitudinal and lateral
vehicle dynamic loads are significantly lower. Thibration test therefore needs to be
performed in the vertical installation direction lyonWhen utilizing this option, the
orientation of the REESS in the vehicle must beri@ed accordingly, which is to be
defined per Annex 6 Part Il (Essential Charactesstf REESS).

8. In many cases the vehicle manufacturer is asges®e vehicle's durability with full
vehicle simulation, either by running a rough raest track or by simulating the lifetime
fatigue on a 4-poster vibration rig. These methaawide a vehicle specific assessment of
the durability of all vehicle components and shallaccepted in this context.

9. To finalize the certification of the REESS anstard cycle has to be performed, to
verify that the mechanical loads have not had agative effect on the electrical function.

Thermal Shock and Cycling: Paragraph 6.3 and Anex 8B

10. In a real world application, subsystems like REESS are subjected to changes in
environmental temperature, sometimes rapid chaingesvironmental temperature.

11.  Such temperature changes could relate in tHegrpmnsion of components. Since
different materials with different coefficients diermal expansion (CTE) are used, this
could lead to different expansions of the companiantd mechanical stress.

12. A REESS would likely experience several changesnvironmental temperature or
rapid changes in environmental temperature dutisidife. The mechanical stress and/or
different material expansions caused by this teatpee changes may potentially influence
cell and seal integrity or internal electrical centions.

13.  Therefore, it is important to test the robustnef the REESS against temperature
shocks.

14. It has to be verified that a thermal shock witk cause defect cell seals or loose
internal electrical contacts.

15. The Thermal Shock and Cycling Test shall vetifgt the REESS is immune to
thermal fatigue and contact degradation that iseduy temperature changes and possible
miss-matching of the CTE of materials.

16.  Similar tests are a significant test withinidation of electrical components and
subsystems. Also, a thermal shock and cycling iespart of the test sequence of
transportation tests according to UN38.3.

17.  The following graph shows a typical thermal ghprofile for electric / electronic
components.
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Figure 2
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18. Since the REESS has a different thermal madshas different operation and
storage temperature ranges than typical elec&ledtronic components, a modification of
the test conditions i.e. lower maximum temperagure longer dwell time are needed.

Mechanical Shock: Paragraph 6.4.1 and Annex @

19. The aim is to verify the safety performancehef REESS under inertial loads which
may occur during a vehicle crash.

6.4.1.1 Vehicle based test:

20. Requirements for crash safety for vehicle wéflctric propulsion are already
defined in the UN Regulation Nos. 12, 94 and 9%r&fore, conducting the vehicle crash
test according to the said regulations is suffictenensure the safety of the REESS under
inertial loads.

6.4.1.2 Component based test:

21.  Alternatively existing regulations UN Regulatidlos. 67 and 110 already require
inertial load validations for CNG and LPG tanksammponent level. Furthermore the same
inertial load requirements are implemented in thev rregulation 79/2009 (EC) for
hydrogen vehicles and in the Japanese regulatid@¢Ament 111" for the installation of
high-voltage components. The acceleration valuegbénabove mentioned regulations are
defined and verified for each vehicle category. Expert group decided to adopt the
inertial load values based on existing regulatifingshe REESS mechanical shock test on
component level as well. Additionally a pulse shapd a pulse time have been defined to
insure the repeatability and equivalency of thé fBise shape and time are derived from the
acceleration pulse of UN Regulation No. 17 (se@nsith).

Mechanical Integrity: Paragraph 6.4.2 and Annex 8D

22. It is the aim to verify the safety performarafethe REESS under contact loads
which may occur during vehicle crash.
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General

23. The vehicle deformation tests, as describethénchapter "integrity test", and the
component test derived thereof, have been defiasddon existing ECE crash regulations.

24.  This crash tests are mainly defined for passeoars of category MTo cover the
majority of hybrid and electric commercial vehiclebich are currently on the market, the
scope of the integrity test has been made as vddeoasible. Therefore the integrity test
(component or vehicle based test) is obligatory vehicles of category Mand N. To
proof the safety of the REESS in the case of a sidsh, all REESS can be tested
according to the conditions of UN Regulation No.(Blependent from the "seat reference
point" which is not relevant for the REESS posijionaccording to the derived component
test. For validation of the safety of the REESShe case of a front crash the group of
experts agreed that the vehicle crash accordingMoRegulation Nos. 12 or 94 or the
derived component test could be applied faravid N vehicles up to 3.5 tons. Due to the
enlarged scope of the integrity test to all velsiobé category Mand N, the majority of
electric and hybrid vehicles, like vans or mini ges, have to fulfil the test requirements.

25.  The integrity test requirements have not bedwpted for other vehicle categories
(M2, M3, No, N3) since the structure of these vehicles and batigtihe mounting position of
the batteries and the possible hazardous crashrsogmre different and not comparable to
vehicles of category Mand N. Even the component test is not applicable fogdar
vehicles since the static forces (100 kN for asieED0 ms) are validated for;Mind N
vehicles only.

26. The REESS is usually an integral part of thieicle safety structure in vehicles of
category M and N. In contrast, a REESS installed in a bus or trigclypically mounted

on or between frame parts of the vehicle, like @ fank, without any influence on the
safety structure. Due to fuel tanks providing aequhte and accepted level of safety even
without mandatory crash requirements, a REESS wisidhstalled in an equivalent way
and with comparable amount of energy, also, doesane to be crash tested.

27.  Crash tests are not mandated for commerciaicleshover 3.5 tons since no
empirical values are available for representativé typical crash scenarios involving these
vehicle categories. Furthermore, heavy commerdéadtiéc and hybrid vehicles which are
available on the market today do not show any piaterisk concerning the deformation of
REESS. Therefore in a first step an integrity isshot seen as necessary, while care is
taken not to overly constrain the development angdlémentation of REESS for heavy
commercial vehicles.

28.  Should accident statistics show integrity tesevitable in the future for heavy
vehicles, the requirements (typical deformatiorcésrand durations) should be defined in
accordance with those statistics.

6.4.2.1 Vehicle specific test
6.4.2.1.1 Vehicle based dynamic test

29. Requirements for crash safety for vehicles vétéctric propulsion are already
defined in UN Regulation Nos. 12, 94 and 95. Thaneefconducting the vehicle crash test
according to the said regulations is sufficientettsure the safety of the REESS under
contact loads.

6.4.2.1.2 Vehicle specific component test

30. It may be reasonable not to conduct a wholécleebrash test to approve the safety
of the REESS (e.g. change of the cell manufactafehe REESS when the vehicle is
already approved). For a specific vehicle it ipaisfficient to conduct a component test of
the REESS as described in Annex 8D, by replacieggéneric contact load by the contact
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load derived from vehicle crash tests or simulatiancording to UN Regulation Nos. 12,
94 and 95.

6.4.2.2 Component based test

31. A basic idea of the amendment of the UN ReguafNo. 100, 02 series of

amendments for REESS requirements is the posgilfitit REESS manufacturers to

achieve a generic vehicle independent componentoagapfor the REESS. In order to

enable this generic component approval approagenaric component based integrity test
for the REESS was developed.

32. The loads have been derived from REESS coldads which have been observed
on vehicle crash tests according to UN Regulati@s.N.2, 94 and 95, using electric and
hybrid-electric vehicles which are currently avbi&a on the market. The REESS were
installed in various installation positions (segufie 1).

33.  The contact loads onto the REESS observedgafiove tests and simulations did
in no case exceed 100 kN (see table 1).

Figure 3
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Table 1

maximum contact load

Vehicle REESS position maximum contact load
S 400 HYBRID Front

ML 450 HYBRID Rear Axle

B-Class F-CELL Rear Axle 100 kN

A-Class E-CELL Floor

Smart ED Floor

34.  Figure 3 shows, that the REESS in the investihaehicles are not installed in the
extreme positions in the front or the rear of thehigle. This is confirmed by vehicle
independent investigations (SAE 2011-01-0545 Anslgé Fuel Cell Vehicles Equipped
with Compressed Hydrogen Storage Systems from al Ra&ident Safety Perspective)
that show that statistically the highest rateshef deformation will be observed at the front
end and, at a smaller level, at the rear end ofvéiecle (see figure 4). Therefore, these
installation locations shall be excluded if the FEEis approved according to the generic
100 kN integrity test according to annex 8D.

REESY
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Figure 4
Cumulative frequency and 5th per centile in cars rgistered 2000 and later

(SAE 2011-01-0545 Analysis of Fuel Cell Vehiclesuipgped with Compressed Hydrogen
Storage Systems from a Road Accident Safety Perspgc
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35.  The dimension of the restricted mounting zdneshe generically approved REESS
is derived from the Japanese regulation Attachriédt (technical standard for protection
of occupants against high voltage after collisianelectric vehicles and hybrid electric
vehicles).

36.  Considering this regulation, the installatidntlte REESS is prohibited in an area
420mm from the front of the vehicle rearwards a@@mBm from the end of the vehicle
forwards (see figure 5).

Figure 5
prohibited installation positions (red) for vehicleindependent approved REESS

37.  Although the whole vehicle crash test is a dyiceevent with a very short duration
time for the maximum REESS load, a static componesttis proposed in Annex 8 D for
the vehicle independent approval of the REESS. ®Beiware that a quasi-static load
application might lead to a higher test severithiaving a high pre-defined force level in a
controllable manner is easier to conduct via a igstasic testing.

38.  Considering this, a REESS charged with the mami observed contact load in the
direction of travel and horizontal perpendiculathe direction can be assumed as save in
the event of a vehicle crash.

39. The static REESS load that shall be reach#tkigfore proposed as 100 kN with a
maximum aberration of 5 per cent to an upper tholesbf 105 kN. The hold time of the

maximum force shall be at least 100 ms as an agiaeation of the crash pulse during
vehicle crash tests but shall not exceed 10s tadaworealistic severity. For the same
reason, the onset time for reaching the maximuntactrioad is limited to 3 minutes. To

allow the manufacturer more flexibility and sindemakes the conditions more severe,
higher forces, longer onset time and a longer kiolé shall be allowed if requested by the
manufacturer. The crush plate from SAE J2464 id te@pply the contact load.
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40. Independent from the test method the acceptaritegia add the avoidance of fire
and explosion to the High Voltage system relatepiirements of UN Regulation Nos. 12,
94 and 95.

41.  To enable the manufacturer of the REESS toeaehd component approval for the
REESS and considering that in numerous cases th®atdoad of the REESS during a
vehicle crash may be lower than the above requirest case 100 kN, the manufacturer
shall be allowed to conduct the integrity test védtlower contact force than 100 kN.

42.  In this case, the vehicle manufacturer, insiglthe REESS in the vehicle, shall
provide evidence, that in the discussed vehicldiegipn the contact load on the RESS
during vehicle crash does not exceed the contact tbe REESS is approved with and the
approval of the REESS is only valid for vehicle Bgagions with contact loads during

crash not exceeding the contact load used for REpSval.

43.  The technical service shall agree to the arguatien of the REESS contact load
verification in the vehicle during the crash praddoy the vehicle manufacturer.

Fire Resistance: paragraph 6.5. and Annex 8E

44.  The purpose of the test is to ensure that BESE does not increase the danger to
passengers and surroundings caused by a fuelrfitleeoground underneath the vehicle.

45.  The proposal is similar to the requirementsplastic fuel tanks in UN Regulation
No. 34.

46. The test is required for REESS placed at d leweer than 1.5 m above ground. The

1.5 m limit is due to that the fire impact will segnificantly lower at this height especially

considering that there will be plenty of materialbetween the fire and the REESS when it
is placed at this height.

47.  The requirement for plastic fuel tanks in UNgRlation No. 34 is that it should pass
3 tests. The requirements in paragraph 6.5 and>»ABrte are only for one test. In order to
compensate for potential variations in fire expedine direct exposure phase of the test has
been increased by 10 s. The 10 s change was deg&ztibased on experiments presented in
Figure 6 below where temperatures were measurea eimulated vehicle during the
exposure from 3 tests of UN Regulation No. 34 amdiffed versions of the test of
UN Regulation No. 34 (e.g. 90 s direct exposure nadpreheat period and 60 s direct
exposure, no preheat period). These curves alsfirmothat the preheating period can be
omitted if these 10s extra are used.
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Figure 6

Mean of temperature readings on a vehicle Mock-uputing different "Regulation No. 34"
exposures
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48. A testing procedure on component level is alsggested. This test procedure is
similar to the procedure for the vehicle test. Ass tprocedure should be valid for all
possible placements of the REESS, the height athwihie REESS is placed during the test
is determined to represent the worst case. Expetsneere conducted in which the
temperature as a function of height was measuredeathe fuel surface for various pool
sizes, some are presented in Figures 7 and 8 b&8asged on the results of these tests, a
height above the fuel surface of 50 cm was seldctecomponent testing.

Figure 7
Temperature readings above a 2.2 m2 pool
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Figure 8
Temperature readings above a 0.25 m2 pool
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49.  One major difference between fuel tanks and K&k that REESSs can produce
heat in their own right and possible get into aritied runaway. Therefore the end test
procedure is different from the procedure of the Régulation No. 34. No external cooling
or extinguishment of the tested device is condutdefdcilitate a search for leaks. Instead,
the tested device is observed for at least 3 hmmucenfirm that the temperature decreases
and no dangerous processes resulting in an expldsawe been initiated during the
exposure.

External Short Circuit Protection: paragraph 6.6. and Annex 8F

50. This test is to verify the performance of thetgction measure against short circuit
happened in the external circuit of the REESS.éfftain protection device (e.g. fuse,
contactor, etc.) exists in the REESS, the functipnaf such device will be evaluated and
if no such device exists, the robustness of the B&E&gainst short circuit will be evaluated.
The test procedure has been developed based diingx&andards or other technical
references. Due to the limited time available,rggstance of the connection (&nor less)

is taken from SAE J2464 (SURFACE VEHICLE RECOMMENDPRACTICE, Electric
and Hybrid Electric Vehicle Rechargeable Energyr&je System (RESS) Safety and
Abuse Testing, Nov.2009) as specified for pack hshart, without having in depth
scientific consideration about the most reasonaélee of this resistance. The figure may
need to be reviewed in the future taking account&velopment of related regulations or
standards.

51.  This test procedure does not address the sincuit event inside the casing (battery
pack enclosure) of REESS, since the occurrenceuch short circuit events will be
assessed by the other tests such as vibratiommaheshock and cycling, and mechanical
impact.
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G. Overcharge Protection: paragraph 6.7. and Anne8G

52.  Overcharging of REESS can lead to very highntla¢ power loss due to current
flow and / or loss of chemical stability due to liggmperatures. This may result in severe
events like fire or explosion. The aim of the rested test is to verify the performance of
the protection measures of the REESS against oargehby an external power supply
during its operation. If such a protection measufeg. battery management system
connected to contactors) is installed in the REE®S, functionality of the protection
measures has to be proven by interrupting or ligithe charge current to a safe value. In
the case such functionality is not installed ané tells are not protected against
overcharge, the REESS has to be charged to tveaatiéd capacity. The test end criteria
has been mentioned in further safety test standaglsEC 62660-2 "Secondary batteries
for the propulsion of electric road vehicles" antiESJ2464 "Electric and Hybrid Electric
Vehicle Rechargeable Energy Storage System (RE&8)ySand Abuse Testing".

H. Over-discharge Protection: paragraph 6.8. and Anex 8H

53.  Over discharging of REESS for itself can nadl¢éo a severe event. Some kinds of
REESS have special chemical reaction which canroeety slow and are irreversible.
Charging such an over discharged REESS may ledidet@r explosion. The aim of the
requested test is to verify the performance ofpitetection measures of the REESS against
over-discharge during its operation. In the casethef installation of over-discharge
protection measures (e.g. battery management systemected to contactors) in the
REESS, the functionality of the protection meashas to be proven by interrupting or
limiting the discharge current to a safe valuendfover-discharge protection measures have
been installed, the REESS has to be discharge8 fre2cent of its nominal voltage level.
The test end criteria has been given in the ISG3%2&lectrically propelled road vehicles -
Test specification for lithium-ion traction battepacks and systems" and the SAE J2929
"Electric and Hybrid Vehicle Propulsion Battery 8 Safety Standard".

I. Over-temperature: paragraph 6.9. and Annex 8|

54.  This test is to verify the performance of thetpction measures of the REESS
against internal overheating during the operatewren under the failure of the cooling
function if available.

55.  The temperature of the REESS will be incredsgdharge-discharge operation
(within normal mode of operation) with aid of theglh temperature atmosphere and the
functionality of the protection measures (e.g. ifflimit the charge-discharge, emergency
cooling, etc.) will be confirmed.

56. In the case that no specific protection measare necessary to prevent the REESS
from reaching an unsafe state due to internal teraperature, the charge-discharge shall
be continued until the temperature of the REES®1nes stable.

F. Emissions: paragraph 6.10.
57.  Electrochemical systems which electrolytes @iontvater (e.g. lead acid, nickel

cadmium) might emit hydrogen during normal operatiBossible hydrogen emissions of
such systems are considered under paragraph & d @ranex 7.
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58.  Electrochemical systems containing non-aqueelgxtrolytes (e.g. lithium-ion
chemistries, sodium nickel chloride) are not aldeptoduce hydrogen during normal
operation. In addition, cells of such systems aedesl and thus, gas tight by design to keep
them non-aqueous. Gas exchange of such cells mgterivironment during normal use has
not to be expected and thus, not considered inetipglation.




