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Annexes

Annex |

List of informal documents (GRSP-47-...) distributel without an
official symbol during the session

No. Transmitted Agende LanguageTitle Follow
by item -up
01/ France 9 E Proposal for the 04 series of amendmei(&d
Rev.3 to Regulation No. 12 (Steering
mechanism)
02/ France 17 E Proposal for 02 series of amendments t@)
Rev.3 Regulation No. 94 (Frontal collision)
03/ France 18 E Proposal for 03 series of amendments @)
Rev.3 Regulation No. 95 (Lateral collision)
04/ EC 17 E Proposal for supplement 4 to the 01 se (b)
Rev.1 of amendments to Regulation No. 94
(Frontal collision)
05 Chair of 1 E Agenda running order of GRSP 47th  (a)
GRSP session
06/ France 23 E Draft amendment to (c)
Rev.1 ECE/TRANS/WP.29/GRSP/2010/26
(CRS)
07 Germany 15 E Approval of a child restraint moline (a)
with the requirements of Regulation
No. 44 (Child restraints systems)
08 United State 2 E Proposal fro Amendment 1 to global (b)
of America technical regulation No. 1 (Door locks
and door retention components)
09 Consumer 17 E Comments from consumer groupsto  (c)
International, ECE/TRANS/WP.29/GRSP/2010/12
FIA, FIA
Foundation,
ANEC
10 Consumer 15 E Pirated child restraint system with false (a)
International, ECE approval marks
FIA, FIA
Foundation,
ANEC
11 Chair o 23 E Accidental death of a child in United (a)
GRSP Kingdom likely due to child restraints

system




No. Transmitted Agende LanguageTitle Follow

by item -up

12 Japan 4.1 E Status Report on Flexible Pedestrian (a)
Legform Impactor Technical Evaluation
Group (Flex-TEG)

13 Japan 4.1 E Proposal for corrigendum to propgosal (a)
develop amendments to global technical
regulation No. 9 (pedestrian safety)
(ECE/TRANS/WP.29/GRSP/2010/2)

14 Chair of 17 Status report of the informal group on  (a)

frontal frontal impact
impact

informal

group

15 Germany 19 E Proposal to set up an Expert Group on (c)
construction and functional safety of high
voltage vehicles to establish requirements
for the RESS (Rechargeable Energy
Storage System)

16/ Japan 3 E  First progress report of the informal (d)

Rev.1 working group on gtr No.7 (head
restraint) Phase 2

17/ Japan 3 E Head restraint gtr Phase 2 status amd ofz

Rev.1 issues

18/  United State 4.1 Proposal for amendments to global (@)

Rev.2 of America technical regulation No. 9 (Pedestrian
safety)

19 France 17 E Proposal from the expert from France (a)
based on the outcome of the electric
vehicle post crash provision group of
interested experts

20 United State 2 Proposal for an amendment to global  (a)

of Americe technical regulation No. 1 (Door locks
and EC and door retention components)

21 EC 17 E Proposal for corrigendum 3 to the 01 (a)
series of amendments to Regulation
No. 94 (Frontal collision)

22 France 9, 17 Specifications and performance criterié (@)

and 18 Regulations Nos. 12, 94 and 95

23 OICA 8 E Proposal for Supplement 2 to the 03 s¢  (b)
of amendments to Regulation No. 11

24 OICA 22 E Proposal of amendments to (a)
ECE/TRANS/WP.29/GRSP/2009/17 -
draft UNECE Regulation on pedestrian
safety

25 OICA 23 E Comments to GRSP-47-06 (a)




No. Transmitted Agende LanguageTitle

Follow

by item -up
26 Japan 10 E Proposed corrigendum to Regulation (b)
No. 14 (Safety-belt anchorages)
27 Chair of the 23 E Status report of the informal group on ()
informal child restraints systems
group on
CRS
28 Australia 5 E Establishment of an Informal Gréop  (a)
examine a proposal for a pole side impact
global technical regulation
29/ United 9, 17 E Transitional Provisios associated wi (a)
Rev.2 Kingdom and 18 the proposed revisions to Regulati
Nos. 12, 94 and 95.
30 United State 5 E Draft 1st progress report inforn (d)
of America working group to develp the 50th ma
and 5th female WorldSID dummies
31 United State 5 E US Side Impact Protection Rule (a)
of America
32 Japan 4.1 E Proposal for amendments to global (c)
technical regulation No. 9
33 OICA anc 10 E Proposal of amendments (c)
Germany ECE/TRANS/WP.29/GRSP/2010/8
34 Japan 4.1 E Proposal for amendments to glc (a)

technical regulation No. 9

Consideration of informal documents from the poegi GRSP sessions
(referring to the agenda item of the current GR&#3isn)

46—-40EC

46-03The
Netherlands

45-13Germany

46-14Germany an
Belgium

46-02Germany

46-15Germany an
Belgium

8

10

10

11

11

E

E

E

Proposal for draft amendments to €)
ECE/TRANS/WP.29/GRSP/2009/22
(Regulation No. 11 - Door latches and
hinges)

Proposal of amendments to Regulation (a)
No. 11 (Door latches and hinges)

Proposal for draft amendments to €)
Regulation No. 14 - Safety-belt
anchorages

Proposal for Supplement 2 to the 07 ()
series of amendments to Regulation No.
14 (Safety-belt anchorages)

Proposal of amendments to Regulation(a)
No. 16 (Safety-belts)

Proposal for Supplement 1 tothe 06  (a)
series of amendments to Regulation
No. 16 (Safety-belts)




No. Transmitted Agende LanguageTitle Follow

by item -up
46-19Germany 16 E Proposal for amendments to Regulatio(a)
No. 80 (Strength of seats(buses))

44-26Chair of the 21.1 E GRSP 46th session — Status repbthe  (a)

GRSP Front: informal group

Impact

Informal

Group
44-29Spain 21.2 E Status of CRS in buses and coaches

Notes

(8) Consideration completed or superseded

(b)  Continue consideration at the next session atlofficial symbol

(c)  Continue consideration at the next sessiomfasmal document

(d)  Adopted and to be submitted to WP.29

(@)



Annex Il

Amendments to gtr No. 9

Amendments adopted to ECE/TRANS/WP.29/GRSP/2010/6
(see para. 9 of the report)

Statement of technical rationale and justificatio

Paragraph 55 amend to read:

“55.  While this approach maximizes the discretion of juisdictions to decide whether
vehicles should be excluded from the gtr for feasility or practical reasons, or because
there is no safety need to regulate the vehiclediet group also decided to recommend
excluding one unique vehicle type from the regulatin. The test procedures in the gtr
are based largely on the classic vehicle shape withlong bonnet. Certain vehicles,
generally cargo vehicles, have a very short bonnand a front shape that is very close
to the vertical. Because of the short, vertical baret, the design leaves very little soft
space once the hinges, latches, and other hardwasgre considered. There are
additionally feasibility concerns for the bumpers é these vehicles. The different
shape of the front leaves little room to incorporag existing countermeasures, such as
those used on passenger vehicles, and new counteasigres have not been identified.
The pedestrian kinematics with these vehicles mayebvery different. The head to
bonnet impact is occurring earlier and leg injuries are occurring at a reduced
frequency than with traditional long bonnet vehicles. -and;—In addition, there are
difficulties in applying the head tests to these Vecles, particularly with regard to
determination of test zone reference line¥. For these reason, the group recommends
that those vehicles of category 1-2 and category %yhere the distance, measured
longitudinally on a horizontal plane, between the ransverse centre line of the front
axle and the R-point of the driver's seat is lesshan 4+6001,100 mm, be exempt from

the requirements of the regulation. +r-addition,—eme-of-the-group-membersraised a

inconsistencies in the market, Contracting Partiegan exempt category 1-1 vehicles if
they have components of the front structure that a& interchangeable with exempted
category 1-2 and category 2 vehicles. The group @gd to recommend allowing

Contracting Parties this option even though not allContracting Parties have these
vehicles in their fleet and were therefore not abléo fully evaluate the exemptiori.

Paragraph 74, the reference to footnotgand footnote®, renumber as footnote'®
Paragraph 78, the reference to footnot&and footnote’, renumber as footnote'’
Paragraph 99, the reference to footnotéand footnote’’, renumber as footnote'®
Paragraph 100, the reference to footnotéand footnote’® renumber as footnote™
Paragraph 106, the reference to footnotéand footnote’, renumber as footnote®

Paragraph 107, the reference to footnoféand footnote®, renumber as footnote®

B Informal document No. GRSP-45-25



Paragraph 109, the reference to footnoteand footnote®, renumber as footnote?
Paragraph 130, the reference to footnotéand footnote?, renumber as footnote?
Section 10 amend to read:

“10. APPENDIX-REFERENCE DOCUMENTS USED BY THE WORKI NG
GROUP

INF GR/PS/188 Draft meeting minutes of the 100th n&ting
INF GR/PS/189 Attendance list 10th meeting

GRSP-47-18/Rev.2 (USA) Proposal for amendments téofpal technical regulation
No. 9 (Pedestrian Safety)

Text of the regulation

Paragraph 2.1.amend to read:

“2.1. This global technical regulation...”

Amendments adopted to ECE/TRANS/WP.29/GRSP/2010/5
(see para. 9 of the report)

Paragraph 3 amend to read:

3. JAt its forty-seventh session, GRSP recommendedatioption by AC.3 of a draft

Amendment 1 to gtr No. 9 for its establishmenthe Global Registry at its November
2010 session. This amendment enlarges the geornsdtdda to exempt flat front vehicles
of category 1-1 under certain conditions.]
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Annex Il

Amendments to Regulation No. 12
Amendments adopted to ECE/TRANS/WP.29/GRSP/201®1
(see para. 16 of the report)

Contents, insert a new Annext@ read:

“

Annex 7 -  Test Procedures for the-Protection of the occupants of vehicles operating
on electrial power from high voltage and electrolyte spillage.

Appendix 1 — Jointed Test Finger (IPXXB) "
Paragraph 1 amend to read:
“1. Scope

1.1. This Regulation applies to the behaviour of # steering mechanism and
to the electrical power train operating on high valage as well as the high
voltage components and systems which are galvanitatonnected to the
high voltage bus of the electric power train, of mtwr vehicles of category
M1, and vehicles of category N1 with a maximum perrasible mass less
than 1,500 kg, with regard to the protection of theoccupants in a frontal
collision.”

Paragraph 2.2.2.7.amend to read:

“2.2.21. The structure, dimensions, lines and constituenaterials of that part of
the vehrcle forward of the steerrng control —D+mensrens—mass—sfcrueture

Insert a new paragraph 2.2.2.2to read:

“2.2.2.2. The locations of the RESS, in so far asehhave a negative effect on the
result of the impact test prescribed in this Regulon,”

Paragraph 2.2.2.2.(former)renumber as 2.2.2.3
Paragraph 2.16.amend to read:
“2.16.

Insert new paragraphs 2.16.1. and 2.16.& read:

“2.16.1. ‘Passenger compartment with regard to occupant petith” means the
space for occupant accommodation, bounded by the o floor, side



2.16.2.

walls, doors, outside glazing and front bulkhead ath the plane of the
rear compartment bulkhead or the plane of the rearseat back support.

‘Passenger compartment for electric safety assessimeeans the space
for occupant accommodation, bounded by the roof, dlor, side walls,
doors, outside glazing, front bulkhead and rear blkthead, or rear gate,
as well as by the electrical protection barriers ad enclosures provided
for protecting the power train from direct contact with high voltage live
parts.”

Paragraph 2.18.amend to read:

“2.18.

“Mass of the vehicle in running ordemeans the mass of the vehicle
unoccupied and unlaén but complete with fuel, coolant, lubricant toaid
spare wheel, if provided as standard equipmenhbyehicle manufacturer,
and RESSpropulsion-battery-tray(s)-including-the-monoblofdhe-electric
vehicle'spropuision-batter

Paragraphs 2.19. to 2.21shall be deleted.

Insert new paragraphs 2.19. £38, to read:

“2:34-2.19

2.20.

2:322.21.

2192.22

2:252.23.

2:282.24.

2242.25.
2.26.

2.27.

2-302.28.

“High Voltagé means the classification of an electric comporantircuit,
if its -working voltage is > 60 V and 1500 Vdirect current (DC) or > 30 V
and< 1000 Valternating current (AC) root — mean — square (rms),

“Rechargeable energy storage system (RES8&ans rechargeable energy
storage system-thathich providestheelectrial energy for propulsign

[Electrical Protection Barrier-Protection-Shielding/~Shidd)/ Barrier-
ell-High—\/eltageProtectiofi}means the part providing protection against
any direct contact to théhigh voltage live parts—from—any—dirgamn—of

aE€ess,

“Electrical power traifi means the electrical circuit which includes the
traction motor(s), and maglso include the RESS, the electlcenergy
conversion system, the electronic converters, #®a@ated wiring harness
and connectors, and the coupling system for chgrifie RESS,

“Live part§ means conductive part(s) intended to be eledlyiemergized in
normal use,

“Exposed conductive panneans the conductive part which can be touched
under the provisions of the protection-deglBXXB, and which becomes
electrically energized under isolation failure citioas,

“Direct contat” means the contact of persons wliilgh voltagelive parts,

“Indirect contact means the contact of persons with exposed conauct
parts,

“Protection IPXXB-degre€ means-theprotectionfrom contact with high
voltage live partsprovided byeither an electrical protection barrieror an/

enclosure-related-to-the-contact-with-live-partsabgst probe;shcas-aand
tested using aJointed Ttest Ffinger (IPXXB) as-defineddescribed in

paragraph 4 Appendix-2of Annex 7,

“Working voltagé means the highest value of an electrical ciragittage
root-mean-square (rms), specified by the manufactuvhich may occur
between any conductive parts in open circuit camakt or under normal
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operating conditions. If the electrical circuitd&vided by galvanic isolation,
the working voltage is defined for each dividectuit, respectively,

2232.29  “Coupling system for charging the rechargeable epestprage system
(RESS) means the electrical circuit used for charging REESS from an
external electrial power supply including the vehicle inlet,

2312.30. “Electrical chassismeans a set made of conductive parts electridaked
together, whoselectrical potential is taken as reference,

2:292.31. “Electrical circuit’ means an assembly of connectagh voltagelive parts
which is designed to be electrically energizedammal operation,

2212.32. “Electrical energy conversion systemeans a system (e.g. fuel cell) that
generates and provides eledtienergy for electrial propulsion,

2222.33  “Electronic convertér means a device capable of controlling and/or
converting electrial power for electrial propulsion,

2332.34. “Enclosuré means the part enclosing the internal units amdviding

protection againsdny direct contactfrom-any-direction-of-access,

2.35. ‘High Voltage Bus means the electrical circuit, including the canogl
system for charging the RESS that operates loigh voltage,

2:372.36. “Solid insulatot meansthe insulating coating of wiring harnesses provided
in order to cover angrevent protectthe high voltage live partsfrom any

againsidirect contact—{rom-any-direction-of-aceeddis includescovers for

insulating thehigh voltage live parts of connectorgnd varnish or paint for
the purpose of insulation,

2.37. “Automatic disconneé¢tmeans a device that when triggered, galvanically
separates the electrical energy sources from the seof the high voltage
circuit of the electrical power train,”

2.38. ‘Open type traction battefymeans a type of battery requiring liquid and
generating hydrogen gas released to the atmosphere.

Paragraphs 3.1.2.6. and 3.1.2,amend to read:

“3.1.2.6. ...Regulation No. 94,-01-series-of-amendmerit the application ....
3.1.2.7. ... Regulation No. 94,01 series-of-amendme if the application ...”
Insert a new paragraph 3.1.2,80 read:

“3.1.2.8. A general Generaldescription of the-RESS&ectric power source typeand
Hocation]and the electral power train (e.g. hybrid, electric).”

Paragraph 3.2.2.3.amend to read:

“3.2.2.3. evidence that the steering control compk with the specifications of
paragraphs 5.2.1.4. and 5.2.1.5. of Regulation N®4—01-series—of
amendments if the application for approval is submitted by the
applicant pursuant paragraph 5.2.1. below’.

10



Paragraph 4.2.2.amend to read:

“4.2.2. An approval number shall be assigned to ehctype approved. Its first
two digits (at present 084 corresponding to the 884 series of
amendments-entered-into-force-on-24-August-19pshall....”

Paragraph 4.3.2.amend to read:

“4.3.2. An approval number shall be assigned to eadlipe approved. Its first
two digits (at present 084 corresponding to the 884 series of
amendments) shall...”

Paragraph 4.3.4.3.amend to read:

“4.3.4.3. the symbol R94-d¥ in the case of an approval pursuant paragraph
5.2.1. below"

Paragraph 5.1.1.amend to read

“5.1.1. [Additionally, vehicles equipped with electat power train shall meet
paragraph 5.5—n-additioMhis could be demonstrated in a sepafatetal
impact-erashtest at the request of the manufactuatter validation by the
Technical Service,given that the electric components do not influetiee
driver's protection performance of the vehicle tyas defined in this
Regulation:]

Paragraphs 5.1.1.1 and 5.1.1.3hall be deleted.
Paragraph 5.1.2.amend to read:

“5.1.2. Specifications of paragraph 5.1. above areedmed to be met if the
vehicle equipped with such a steering system comed with the
specifications of paragraph 5.2.2. of Regulation N094-01-series—of
amendments”

Paragraph 5.2.1.amend to read:

“5.2.1. If the steering control is fitted with a stering wheel airbag, specifications
of paragraph 5.2. above are deemed to be met if theshicle equipped
with such a steering system complies with the spéications of

paragraphs 5.2.1.4. and 5.2.1.5. of Regulation N®4,—01-series—of
amendments”

Insert new paragraphs 5.5. to 5.60 read:

“5.5. Following the test conducted in accordance witthe procedure defined
in Annex 3 to this Regulationthe electrial power train operating on high

voltage as—well-asand the high voltage components and systems whiech a

galvanically connected to the high voltage bushef ¢lectrial power train
shall meet the following requirements:

5.5.1. Protection against electrical shock

After the impact at least one of tHeur fellowing-—criteria specified in
paragraph 5.5.1.1. to paragraph 5.5.1.4.2. shatidte

If the vehicle has an automatic disconnect functmn device(s) that
galvanically divide the electrical power train cirauit during driving

condition, at least one of thdollowing criteria shall applyto the
disconnected circuitor to each divided-pertieaircuit individually after the
disconnect function is activated.

11
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However criteria defined in 5.5.1.4. shall not appl if more than a single
potential of a part of the high voltage bus is noprotected under the
conditions of protection IPXXB.

In the case that the test is performed under the cmlition that part(s) of
the high voltage system are not energized, the pmattion against
electrical shock shall be proved by either 5.5.1.30r 5.5.1.4. for the
relevant part(s).

5.5.1.1. Absence of high voltage

The voltags Vb, V1 and V2of the high voltage buses shall be equal or less
than 30 VAC or 60 VD@s specified in paragraph 2 of Annex 7.

5.5.1.2. Low electrical energy

The total energy Energy(TE) on the high voltage buses shall be less than
2.0 jouleswhen measured according to the test procedure asegified in
paragraph 3 of Annex 7 with the formula (a). Altermatively the total
energy (TE) may be calculated by the measured volge Vb of the high
voltage bus and the capacitance of the X-capacitof€,) specified by the
manufacturer according to formula (b) of paragraph 3 of Annex.

The energy stored in the Y-capacitors (TR, TE,,) shall also be less than
2.0 joules. This shall be calculated by measuringn¢ voltages V1 and V2
of the high voltage buses and the electrical chassiand the capacitance
of the Y-capacitors specified by the manufacturer ecording to formula
(c) of paragraph 3 of Annex 7

5.5.1.3. Physical protection

For protectionagainst direct contact with high voltagelive parts, the
protection-degreP XXB shall be provided.

In addition,for protection against electrical shock which couldarise from
indirect contact, the resistance between all exposed conductive padshe
electrical chassis shall be lower than 0.1 ohm where is current flow of at
least 0.2 ampere.

This requirement is satisfied if the galvanic castitn has beermade
establishedby welding.

5.5.1.4. Isolation resistance
The criteria specified in the paragraphs 5.5.1.4.1and 5.5.1.4.2. below
shall be met.

The measurement shall be conducted in accordancetWito paragraph 5
of Annex 7.

5.5.1.4.1. Electrial power train consisting of separate DC- or AC-buses

If the AC high voltage buses arnlkde DC high voltage buses are galvanically
isolated from each other, isolation resistance betwthe high voltage bus
and the electrical chasqiRi, as defined in paragraph 5 of Annex 7xhall
have a minimum value of 1QQ/V of the working voltage for DC buses, and
a minimum value of 50@/V of the working voltage for AC buses.

5.5.1.4.2. Electrial power train consisting of combined DC- and AC-lsuse

If the AC high voltage buses anlde DC high voltage buses are galvanically
connected isolation resistance between the higlagelbus and the electrical

12



5.5.2.

5.5.3.

5.6.

chassigRi, as defined in paragraph 5 of Annex 7khall have a minimum
value of 50Q2/V of the working voltage.

However, if the protection-degré@XXB is satisfied for all AC high voltage
buses or the AC voltage is equal or less than 3ftst the vehicle impact
erash the isolation resistance between the high voltage Indstlae electrical
chassigRi, as defined in paragraph 5 of Annex 7khall have a minimum
value of 10Q2/V of the working voltage.

Electrolyte spillage

In the period from the impact until 30 minuteseaftio electrolyte from the
[RESS]shall spill into the passenger compartment, ananoce than-] per
cent] /5-0-litersof electrolyte shall spill from theRESS]except open type
traction batteries outside the passenger compartmén For open type
traction batteries no more than 7 per centwith a maximum of5.0 liters
shall spill outside the passenger compartment. Themanufacturer shall
demonstrate compliance in accordance with paragrapB of Annex 7.

-RESS]retention

[RESS]located inside the passenger compartment shadireim the location
in which they are installed andRESS] components shall remain inside
[RESS]boundaries.

No part of anyRESS]that is located outside the passenger compartfoent
electrical safety assessmeshall enter the passenger compartment dwing

after theimpact testprocedures

The manufacturer shall demonstrate compliance in amrdance with
paragraph 7 of Annex 7.

Specifications of Paragraphs 5.5. to 5.5.3. @e are deemed to be met if
the vehicle equipped with an electrical power trainoperating on high
voltage complies with the specifications of paragghs 5.2.8. to 5.2.8.3. of
Regulation No. 94, 02 series of amendmerits

Paragraph 6.1, amend to read:

“6.1.

Compliance with the requirements of paragraph®.1. to 5.4. above shall
be checked in accordance with the methods set out Annexes 3, 4 and 5
to this Regulation. Compliance with the requiremens of paragraph 5.5
above shall be checked in accordance with the metti® set out in Annex
3 to this Regulation. All measurements should be #@ on the basis of
ISO 6487-1987.

Paragraphs 13.1. to 13.3,lamend to read:

“[13.1.

13.2.
13.2.1.

As from the date of entry into force of the04 series of amendments,
Contracting Parties applying this Regulation shallgrant approvals only

if the vehicle type to be approved meets the requements of this

Regulation as amended by the 03 or the 04 seriesavhendments.

Approval of vehicle type

As from the official date of entry into foce of the 04 series of
amendments, no Contracting Party applying this Reglation shall refuse

to grant ECE approval under this Regulation as ameded by the 04

series of amendments.

13
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13.2.2. As from [24] months after the entry into foce, Contracting Parties
applying this Regulation shall grant ECE approvalsonly to those types
of vehicle which comply with the requirements of tis Regulation as
amended by the 04 series of amendments.

13.2.3. Notwithstanding the above, Contracting Pars applying this Regulation
may [continue to] grant ECE approvals to the 03 sées of amendments
for an additional [12] months provided that the marufacturer
demonstrates, to the satisfaction of the Technic&8ervice, that the vehicle
provides equivalent levels of safety to those reqeid by this Regulation
as amended by the 04 series of amendments.

13.2.4. As from the date of entry into force, Conticting Parties applying this
Regulation shall not refuse to grant extensions tapprovals issued to the
preceding series of amendments to this RegulationHowever, as from
[24] months after the entry into force of the 04 s#es of amendments
extensions to approvals issued to the previous sesi of amendments shall
not be granted in respect of vehicles having an @gical power train
operating on high voltage

13.2.5. By way of derogation to the obligations dfontracting Parties applying
this Regulation, where at the time of entry into foce of the 04 series of
amendments to this Regulation national requirementexist to address
the safety provisions detailed in these amendmentthose Contracting
Parties may continue to permit the entry into servie of vehicles
approved to the preceding series of amendments amtdmplying with the
specific national requirements applying at that tine. This derogation
shall cease to be valid [24] months after the entrinto force of the 04
series of amendments to this Regulation.

As from [48] months after the entry into force ofthe 04 series of
amendments to this Regulation, Contracting Partiesapplying this
Regulation may refuse national or regional type apmval and may
refuse first national or regional registration (first entry into service) of a
vehicle having an electrical power train operatingon high voltage which
does not meet the requirements of the 04 series afmendments to this

Regulation.
13.3. Approvals of type of steering control
13.3.1. Even after the date of entry into force ofhe 04 series of amendments,

approvals of the steering control to the precedingeries of amendments
to the Regulation shall remain valid and Contracting Parties applying

the Regulation shall continue to accept them, and ay continue to grant

extensions of approvals to the 03 series of amendnts.]”

Paragraph 13.3.2.shall be deleted
Paragraph 13.3.3. and 13.3,4enumber as paragraphs 13.3.2. and 13.3.3.



Annex 2 amend to read:

“Annex 2

Arrangements of Approval Marks
Model A
(See paragraph 4.2.4. of this Regulation)

1D

12 ] (Ea)y T2 12R-041424 —T®

/r a =38 mm min.

The above approval mark affixed to a vehicle showshat the vehicle type
concerned has, with regard to the protection of thedriver against the steering
mechanism in the event of impact, been approved the Netherlands (E4) pursuant to
Regulation No. 12. The approval number indicates it the approval was granted

according to the requirements of Regulation No. 1as amended by the-084 series of
amendments

Model B
(See paragraph 4.2.5. of this Regulation)

- 12 04 2492 | T3
3y 42 00 1628 | T

[l

ol o

a =8 mm min.

The above approval mark affixed to a vehicle showshat the vehicle type
concerned has been approved in the Netherlands (Eglursuant to Regulations Nos. 12
and 3%2! The approval numbers indicate that, at the dates ten the respective

approvals were given, Regulation No. 12 included €934 series of amendments and
Regulation No.-3912 the-0400 series of amendments.

! The second number is given merely as an example

15
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Model C

(See paragraph 4.3.4 of this Regulation)

- 7

| - & o= G owmowir,
a | E B2 3

o

042439 T

The above approval mark affixed to a steering contsl shows that the steering
control type concerned has, with regard to the pragction of the driver against the
steering mechanism in the event of impact, been appved in the Netherlands (E4)
pursuant to the relevant part of Regulation No. 12as amended by the-034 series of
amendments

Annex 3,

Paragraph 2.4.2.amend to read:

“2.4.2.

If the vehicle is driven by external meathe fuel feed system shall be filled
to at least 9@er cent of its capacity with a non-inflammable liquid hagia
density between 0.7 and 1.

This requirement does not apply for Hydrogen as fue

All the other systems (brake-fluid reservoirs, edi, etc.) may be empty.”

Paragraph 2.4.3.amend to read:

“2.4.3.

If the vehicle is driven by its own enginghe fuel tank shall be at least 90
per cent of a full load of fuel. All other reservoirs shall be filled to
capacity.

It shall be allowed by agreement between manufacter and Technical
Service to modify the fuel system so that an approjate amount of fuel
can be used to run the engine or the electrical ergy conversion system.

In such case, the fuel tank shall be filled to ndess than 90 per cent of
mass of a full load of fuel with a non-flammable fuid of a density
between 0.7 and 1.



This requirement does not apply to Hydrogen fuel taks.”
Insert new paragraphs 2.4.4. to 2.4.2,20 read:
“2.4.4. Electrical power train adjustment

2.4.4.1. The RESS shall be at any state of chavhieh allows the normal operation
of the power trairasrecommended by the manufacturer.

2.4.4.2. Frhe-high—voltage—system-shall-be—energiZEakE] electrical power train

shall be energized with or without the operation othe original electrical
energy sources (e.g. engine-generator, RESS or d¢tec energy
conversion system), however:

2.4.4.2.1. by the agreement between Technical Sieer and manufacturer it shall
be permissible to perform the test with all or pars of the electrical
power train not being energized in so far as there no negative influence
on the test result. For parts of the electrical powr train not energized,
the protection against electrical shock shall be mved by either physical
protection or isolation resistance and appropriateadditional evidence.

2.4.4.2.2. in the case where an automatic disconhés provided, at the request of
the manufacturer it shall be permissible to performthe test with the
automatic disconnect being triggered. In this caseit shall be
demonstrated that the automatic disconnect would hae operated during
the impact test. This includes the automatic actigoon signal as well as
the galvanic separation considering the conditiong@s seen during the
impact.”

Paragraphs 2.4.4. and 2.4.5.(formeryenumber as paragraphs 2.4.5. and 2.4.6,
respectively.

Insert a new Annex 7 and Appendjxdread:

“Annex 7

Test Procedures for the-Brotection of the occupants of vehicles operating
on electrial power-fagainst from} high voltage and electrolyte spillage

This section describes test procedures to demeast@mpliance to the
electrical safety requirements of paragraph 5.5.es@mple, megohmmeter
or oscilloscope measurements are an appropriamative to the procedure
described below for measuring isolation resistahtehis case it may be
necessary to deactivate the on-board isolation resance monitoring
system.

Before the vehiclémpact erashtestconducted-measure-and-recotte high
voltage bus voltage (Vb) (see figureshall be measured and recorded to
andconfirm that it is within the operating voltage thie vehicle as-defined
specifiedby thevehicle manufacturer.

1. Test setup and equipment

If a high voltage disconnect function is used, rieasents ar¢o be taken
from both sides of the device performing the disemt function.
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However, if the high voltage disconnect is intedoathe RESS or the energy
conversion system and the high-voltage bus of tEESR or the energy
conversion system is protected according -to—clpsstection IPXXB
following the impact after-erashtest, measurements may-be-takary be
taken between thedewnsteam—of-thedevice performing the disconnect
functionand the electrical loads

The voltmeter used in this test shall measure DiGegaand have an internal
resistance of at least 10¢(M

The following instructions may be used if voltalg measured.

After theimpact erashtest, determine the high voltage bus voltages ¥,
V2) (see flgure 1)—H—the—R§S—has—e*pesed—eememga¥ts—measu¥e—the

The voltage measurement shall be made not earliehan 5 seconds but
not later than 60 seconds after the impact.

This procedure is not applicable if the test is pdormed under the
condition where the electrical power train is not eergized.

Energy Conversion I

RESS assembly

System Assembly V2

High Voltage Bus l -

Energy

Traction System

Electrical Chassis

Figure T Measurement of Vb, V1, V3



3. Assessment procedure for low electrical energy

Prior to the impact a switch S1 and a known disgharesistor Rds
connected in parallel to the relevant capacitancerdf. figure 2).instaled

according-to-figure 2.

Not earlier than 5 seconds and not later than 60 sends{At-5-secends]
after the impact the switch Shall beis-closed while the voltage Vb and the
current leare issmeasured and recorded. The product of the voltdgand
the current leshall beis-integrated over the period of time, starting frdra t
moment when the switch S1 is closedl (itil the voltage Vb falls below the
high voltage threshold of-30—-AC-080 V DC (t). The resulting
integration equalsia-the total energy (TE) in joules:

th
@ TE = [V, xI dt

tc
When Vb is measured at a point in time between 5 sends and 60
seconds after the impact and the capacitance of thécapacitors (C) is

specified by the manufacturer, total energy (TE) sall be calculated
according to the following formula:

(b) TE = 0.5 x G x(Vy’ — 3 600)

When V1, V2 (see figure 1) are measured at a poirmh time between 5
seconds and 60 seconds after the impact and the eafiances of the Y-
capacitors (G, C,) are specified by the manufacturer, total energy
(TEy1, TE,) shall be calculated according to the following fionulas:

(c) TEy1 = 0.5 X Gy X (V4 -3 600)

TE,2= 0.5 x G x (V2 3 600)
This procedure is not applicable if the test is pdormed under the
condition where the electrical power train is not eergized.

Figure 2
E.g.-Mmeasurement of high voltage bus energy stored X-capacitors

Electrical Chassis

Energy Conversion

RESS Assembly
High Voltage Bus : |

: |Traction System |

Electrical Chassis
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4.1.

Physical protection

After—erash Following the vehicle impact test any—surroundipgrts
surrounding efthe high voltage componenghall be, without the use of
tools, that-can-beopened, disassembled or removedhaift-the-use-oftools

shaﬂ—b&epemd—d&sassembled—euemeved—@thl;emammg surroundmg

%eel&a;eshall be conadered&s«apart of the—[engmal})hysmal protectlon

The Jointed Test Fingeraceess—probdescribed in Appendix 1 figure 1 is
pushed-againsthall be inserted intoany gaps oropenings of the-feriginal]
physical protection witta thetest force of 10 N 40 per cenfor electrical
safety assessmentf partial or full penetration it-parthr-orfully penetrates
into theferiginal}-physical protectiorby the Jointed Test Fingeroccurs,it
is the Jointed Test Finger shall beplaced in everypessibleposition as
specified below.

Starting from the straight position, both joints thie test finger shall be
rotated progressivelysuececessively-benhrough an angle of up to 90 deggee
with respect to the axis of the adjoining sectidrthee finger and shall be
placed in every possible position.

Internal barriers are considered part of the encloare.

If appropriate a low-voltage supply (of not less thn 40 V and not more
than 50 V) in series with a suitable lamp should beonnected, between
the Jointed Test Finger and high voltage live partsnside the electrical
protection barrier or enclosure.

Acceptance conditions

The requirements of paragraph 5.5.1.3 shall be consided to be met if
the Jointed Test Fingeraccessprebdescribed in Appendix 1, figure-2-shall
netis unable to contacteuchhigh voltagelive parts.

If necessary aA-mirror or a fiberscope may be used in order to easp
whether theJointed Test Finger touches the high voltage buses, if
necessaty

If this requirement is verified by a signal circuit between the Jointed
Test Finger and high voltage live parts, the lamplsll not light.

Isolation resistance

The isolation resistance between the high voltageub and the electrical
chassis may be demonstrated either by measurementr coy a
combination of measurement and calculation.

The following instructionshould may-be used ithe isolation resistances
demonstratedby measurmentd.

Measure and record the voltage (Vb) between thathegand the positive
side of the high voltage bus (see figure 1):



Measure and record the voltage (V1) between thathegside of the high
voltage bus and the electrical chassis (see figjure

Measure and record the voltage (V2) between théipeside of the high
voltage bus and the electrical chassis (see figjure

If V1 is greater than or equal to V2, insert a d&d known resistance (Ro)
between the negative side of the high voltage Imastae electrical chassis.
With Ro installed, measure the voltage (V1) betavéiee negative side of the
high voltage bus and the vehicle electrical chagse figure3). Calculate
the isolation resistance (Ri) according to the falarshowrbelow.

Ri = Ro*(Vb/V1' — Vb/V1) or Ri=Ro*Vb*(1/V1 — 1/V1)
Divide the result Ri, which is thethis-electrical isolation resistance value in
ohm @) by the working voltage of the high voltage buyait (V) in-volts

Ri (Q/V) = Ri (@) / Working voltage (V)

Figure3
Measurement ofV1’

Electrical Chassis

Energy Conversion
System Assembly RESS Assembly

i 1 i
| . High Voltage Bus |

Traction System |

Electrical Chassis

If V2 is greater than V1, insert a standard knoesistance (Ro) between the
positive side of the high voltage bus and the aldt chassis. With Ro
installed, measure the voltage (V2') between thsitp@ side of the high
voltage bus and the electrical chassis (see figure

Calculate the isolation resistance (Ri) accordmthe formula showbelow.

Divide-theresultwhich-is-the-thiselectricall@@mnvalue-(inQ)-by-the

i ' i in-volts).
Ri = RO*(Vb/V2' —Vb/V2) or Ri=Ro*Vb*(1/V2' —1/V2)

21
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Divide the result Ri, which is the electrical isoltion resistance value in
ohm ( Q) by the working voltage of the high voltage bus iwvolt (V).

Ri (Q/V) = Ri () / Working voltage (V)
Figure4d
Measurement of V2’

Electrical Chassis

Energy Conversion I
System Assembly Vv2' RO RESS Assembly

High Voltage Bus l

Energy : .
| Traction System

System

Electrical Chassis

Note 1: The standard known resistance ) ghould be-appreximately 500
times—the—working—voltage—of the—vehickhe value of the minimum
required isolation resistance /V) multiplied by the working voltage in
volt (V) of the vehicle plus/minus 20 per cenirvolts. Ro is not required to
be precisely this value since the equations arié ¥at any Ro; however, an
Ro value in this range should providegood resolution for the voltage
measurements.

6. Electrolyte spillage

Appropriate coating paint-shall be applied, if necessary, to theforiginal]
physical protection in order to confirm-thay electrolyteleakageisleaking
from the RESS after the-cellisiompact test

Unless the manufacturer provides means to differeite between the
leakage of different liquids, all liquid leakage shll be considered as the
electrolyte.

22



7. RESS retention

Compliance shall be determined by visual inspection

Appendix 1

Jointed test finger (IPXXB)

23
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Figure 1
Jointed test finger

Hando ; 5 - ['—Im_]_]’ E

Gl -_4’/

Inuuisting
ol

Sechion AR

Sucliun B8
Handle [ 2 { S 2
: ; . H
N L “’
Guard
Insulafing
material
Stop
face '8
el H|
Joints _ 212 Chamfere / a
- < all-edges— . ol 8
D)
Ay LA 2 @
By ~ 8l m]
R4 % 005 14"
Cy‘m(?ll(ﬁ(;%r sphcuml/ \"‘
SECTION A-A
RS SPE BRS¢ R it w
SECTxgiN B-B (' b
sl \
H
8 $50

Material: metal, except where otherwise specified
Linear dimensions in millimeters

Tolerances on dimensions without specific tolerance
(@ onangles: 0/-10°

(b)  on linear dimensions: up to 25 mm: 0/-0.05 nwero25 mm: + 0.2
mm

Both joints shall permit movement in the same pland the same direction
through an angle of 90° with a 0 to +10° tolerahce.
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Annex IV

Amendments to Regulation No. 16

Amendments adopted to ECE/TRANS/WP.29/GRSP/201Q/1
(see para. 24 of the report)

Paragraph 6.2.2.2.amend to read:

“6.2.2.2. The buckle, even when not under tensiafihe buckle release area shall be
coloured red. No other part of the buckle shallobehis colourwhen the
seat is occupiedred warning light in any part of the buckle ismpéted if it
is switched off after the occupant has buckled.”

Amendments adopted to ECE/TRANS/WP.29/GRSP/201@1
(see para. 25 of the report)

Insert a new paragraph 15.2.230 read:

“15.2.23. No Contracting Parties applying this Ratan shall refuse to grant ECE
approvalsof a componentunder a preceding series of amendments to the
Regulation if the safety-belts are intended to rstailed in vehicles which
are approved before the respective series of amemidim

25
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Amendments to Regulation No. 44

Amendments adopted to ECE/TRANS/WP.29/GRSP/201(Q2
(see para. 31 of the report)

Paragraph 8.1.3.6.3.3amend to read:

“8.1.3.6.3.3. The longitudinal... paragraph 8.1.32.1n case of child restraints to be
tested with the manikin representing a 10-yearsetiidd, the longitudinal
plane passing through the centre line of the manskiall be positioned up
to 80 mm towards the side of anchorage point C with méga the point
midway between the two lower belt anchorages. Thwuat of this
displacement shall be decided by the technicalicern order to optimize
the shoulder belt routing at the manikin.”

Paragraph 8.1.3.6.3.4amend to read:

“8.1.3.6.3.4. In the case of devices requiringubke of a standard belt, the-eptimalliting
of the shoulder strap may be maintained on the kimaprior to the dynamic
test by the use of a light-weight masking tape ofiaimum length of 250
mm and a maximum width of 20 mm. In the case ofweed facing devices
the head may be held against the backrest of thiganet system using a
light-weight masking tape of sufficient length amd maximum width
of 20 mm.”
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Annex VI

Amendments to Regulation No. 94

Amendments adopted to ECE/TRANS/WP.29/GRSP/201®2
(see para. 35 of the report)

Contents, insert a new Annex, 1d read:

“

Annex 11- Test Procedures for the-Protection of the occupants of vehicles operating
on electrial power from high voltage and electrolyte spillage.

Appendix 1 — Jointed Test Finger (IPXXBY

Paragraph 2.6.4.amend to read:

“2.6.4. The siting (front, rear or centre) and the oentation (transversal or
longitudinal) of the engine, in so far as they hava negative effect on the
result of the impact test procedure as prescribechithis Regulation”

Insert new paragraph 2.6,%o read:

“2.6.7. JFhe place-of theechargeable-energy-storage-system{BESS

The locations of the RESS, in so far as they havenggative effect on the
result of the impact test prescribed in this Regulton,”

Paragraph 2.7.amend to read:
“2.7. Passenger compartmefit
Insert a new paragraph 2.7,%o read

“2.7.1. “Passenger compartmemtith regard to occupant protectidnmeans the
space for occupant accommodation, bounded by tbe floor, side walls,
doors, outside glazing and front bulkhead and thenep of the rear
compartment bulkhead or the plane of the rear-saek supportFer-the

Insert a new paragraph 2.7.2to read:

“2.7.2. “Passenger compartment for electric safety assesstheneans the space
for occupant accommodation, bounded by the roof, dlor, side walls,
doors, outside glazing, front bulkhead and rear blkthead, or rear gate,
as well as by the electrical protection barriers ad enclosures provided
for protecting the power train from direct contact with high voltage live
parts.”

Insert new paragraphs 2.15. to 2.3th read:

“2:30:2.15 “High Voltagé means the classification of an electric comporantircuit,
if its working voltage is > 60 V and 1500 Vdirect current (DC) or > 30 V
and< 1000 Valternating current (AC) root — mean — square (rms),

2.16. ‘Rechargeable energy storage system (RE$®ans the rechargeable
energy storage system—thathich provides -the electri@al energy for
propulsion,

27
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2282.17.

2-152.18.

2232.19.

2:242.20.

2202.21.

2222.22.

2232.23.

2:262.24.

2:192.25.

2242.26.

2252.27.

2-172.28.

2-182.29.

2-292.30.

2.31.

2332

{* Electrical Protection Barrier—/Protection-Shielding-/-Shibhg-/Barrier
ell-High-\/eltageProtectiofi}means the part providing protection against
any direct contact to th@gh voltagelive partsfrom-any-direction-of-aceess

“Electrical power traifi means the electrical circuit which includes the
traction motor(s), and maglso include the RESS, the electlcenergy
conversion system, the electronic converters, g®a@ated wiring harness
and connectors, and the coupling system for chgrifie RESS,

“Live part§ means conductive part(s) intended to be eledlyiemergized in
normal use,

“Exposed conductive pamneans the conductive part which can be touched
under the provisions of the protectien-degheXXB, and which becomes
electrically energized under isolation failure citioas,

“Direct contact”means the contact of persons witgh voltagelive parts,

“Indirect contact means the contact of persons with exposed cohduct
parts,

“Protection IPXXBdegreé means-theprotectionfrom contact with high
voltage live partsprovided byeither an electrical protection barrieor an/
enclosure-related-to-the-contact-wlitre-parts-by-a-test probepch-as-and

tested using a Jointed Test Ffinger (IPXXB) -ora-test-wire—{1PXXDhs
describeddefinedin Appendix-1paragraph 4 of Annex-4.1,

“Working voltagé means the highest value of an electrical circualtage
root-mean-square (rms), specified by the manufactuvhich may occur
between any conductive parts in open circuit camakt or under normal
operating conditions. If the electrical circuitd&vided by galvanic isolation,
the working voltage is defined for each dividectuit, respectively.

“Coupling system for charging the rechargeable epestprage system
(RESS) means the electrical circuit used for charging RESS from an
external electrial power supply including the vehicle inlet,

“Electrical chassismeans a set made of conductive parts electridaked
together, whoselectrical potential is taken as reference,

“Electrical circuif’ means an assembly of connectegh voltage live parts
which is designed to be electrically energizedammal operation,

“Electrical energy conversion systemeans a system (e.g. fuel cell) that
generates and provides eledtienergy for electrial propulsion,

“Electronic convertér means a device capable of controlling and/or
converting electrial power for electrial propulsion,

“Enclosuré means the part enclosing the internal units amdviding

protection againsdny direct contact-from-any-direction-of-access

‘High Voltage Bus means the electrical circuit, including the canogl
system for charging the RESS that operates loigh voltage,

“Solid insulatof meansthe insulating coating of wiring harnesses, provided
in order to cover angrevent protectthe high voltage live parts-against
from any direct contactfrom-any-direction-of-accedd)is includes covers
for insulating thehigh voltage live parts of connectorgnd varnish or paint
for the purpose of insulation,



2.33.

2.34.

“Automatic disconneétmeans a device that when triggered, galvanically
separates the electrical energy sources from the seof the high voltage
circuit of the electrical power train,”

‘Open type traction battefymeans a type of battery requiring liquid and
generating hydrogen gas released to the atmosphere.

Insert a new paragraph 3.2,80 read:

“3.2.6.

A general description of the—RES®lectrical power source type, -ard
Hocation]and the electrical power train (e.g. hybrid, eiegf’

Paragraph 5.2.amend to read:

“5.2.

Specifications
The test...at the same time.

fAdditionally , vehicles equipped with electric power train shaket the
requirements of paragraph 5.2-8—in-additibhis can eouldbe -demenstrated
in-met by a separate-crasinpact test at the request of the manufacted
after validation by the Technical Service given—provided that the
electrial components do not influence the occupant protegtierformance
of the vehicle type as defined in paragraphs 5.201.5.2.5. of this
Regulatiork In case of this condition the requirements of
paragraph 5.2.8. shall be checked in accordance Wwithe methods set out
in Annex 3 to this Regulation, except paragraphs,.25. and 6. in Annex
3. But a dummy corresponding to the specificationgor Hybrid III 1/
fitted with a 45° ankle and meeting the specificatins for its adjustment
shall be installed in each of the front outboard s#s”

Insert new paragraphs 5.2.8. to 5.2.818.read:

“5.2.8.

5.2.8.1.

5.2.8.1.1.

Following the test conducted in accordance with th@rocedure defined

in Annex 3 to this Regulation, he electrial power train operating on high
voltage,and-as-well-aghe high voltage components and systems, which are
galvanically connected to the high voltage bushef électric power train,
shall meet the following requirements:

Protection against electrical shock

After the impact at least one of thieur fellewing—criteria specified in
paragraph 5.2.8.1.1. through paragraph 5.2.8.1shd&l be met.

If the vehicle has an automatic disconnect fumgtior device(s) that
galvanically divide the electric power train circuit during driving

condition, at least one of thdollowing criteria shall applyto the
disconnected circuit orto each divided-pertieaircuit individually after the
disconnect function is activated.

However criteria defined in 5.2.8.1.4. shall not gpy if more than a
single potential of a part of the high voltage buss not protected under
the conditions of protection IPXXB.

In the case that the test is performed under the calition that part(s) of

the high voltage system are not energized, the pmttion against
electrical shock shall be proved by either 5.2.83. or 5.2.8.1.4. for the
relevant part(s).

Absence of high voltage
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5.2.8.1.2.

5.2.8.1.3.

5.2.8.1.4.

5.2.8.1.4.1.

5.2.8.1.4.2.

5.2.8.2.

The voltags Vb, V1 and V2of the high voltage buses shall be equal or less
than 30 VAC or 60 VDG@s specified in Annex 11 paragraph 2.

Low electricadEnergy

The total energy-Energy(TE) on the high voltage buses shall be less than
2.0 jouleswhen measured according to the test procedure asegified in
paragraph 3 of Annex 11 with the fomula (a) . Altenatively the total
energy (TE) may be calculated by the measured volge Vb of the high
voltage bus and the capacitance of the X-capacitofE,) specified by the
manufacturer according to formula (b) of paragraph 3 of Annex 11

The energy stored in the Y-capacitors (TE, TE,,) shall also be less than
2.0 joules. This shall be calculated by measuringn¢ voltages V1 and V2
of the high voltage buses and the electrical chassiand the capacitance
of the Y-capacitors specified by the manufacturer ecording to formula
(c) of paragraph 3 of Annex 11.

Physical protection

For protectionagainst direct contact with-of high voltage live parts, the
protection-degred? XXB shall be provided.

In addition,for protection against electrical shock which couldarise from
indirect contact, the resistance between all exposed conductius pad the
electrical chassis shall be lower than 0.1 ohm where is current flow of at
least 0.2 ampere.

This requirement is satisfied if the galvanic castitm has been-established
made by welding.

Isolation resistance

The criteria specified in the paragraphs 5.2.8.1.4. and 5.2.8.1.4.2. below
shall be met.

The measurement shall be conducted in accordancetiviparagraph 5 of
Annex 11

Electril power train consisting of separate DC- or AC-buses

If the AC high voltage buses anlde DC high voltage buses are galvanically
isolated from each other, isolation resistance betwthe high voltage bus
and the electrical chasqRi, as defined in paragraph 5 of Annex 11%hall
have a minimum value of 1QQ/V of the working voltage for DC buses, and
a minimum value of 50@/V of the working voltage for AC buses.

Electril power train consisting of combined DC- and AC-buses

If the AC high voltage buses anlde DC high voltage buses are galvanically
connected isolation resistance between the higlagelbus and the electrical
chassiqRi, as defined in paragraph 5 of Annex 11¥hall have a minimum
value of 50Q2/V of the working voltage.

However, if the protection-degré@XXB is satisfied for all AC high voltage
buses or the AC voltage is equal or less than 2t&f the vehicle impact
erash the isolation resistance between the high voltage Indstlae electrical
chassiqRi, as defined in paragraph 5 of Annex 11¥hall have a minimum
value of 10Q2/V of the working voltage.

Electrolyte spillage



5.2.8.3.

In the period from the impact until 30 minuteseaftio electrolyte from the
[RESS]shall spill into the passenger compartment, anegnoce than-] per
cent-with-a-maximum-ofL 5.0-litdref electrolyte shall spill from theRESS]
except open type traction batteries outside the pasnger compartment.
For open type traction batteries no more than 7 pecent with a maximum
of 5.0 liters shall spill outside the passenger comgaent

The manufacturer shall demonstrate compliance in amrdance with
paragraph 6 of Annex 11.

[RESS]retention

[RESS]located inside the passenger compartment shadireim the location
in which they are installed andRESS] components shall remain inside
[RESS]boundaries.

No part of anyRESS]that is located outside the passenger compartfoent
electric safety assessmersthall enter the passenger compartment dusing

after theimpact test-procedures

The manufacturer shall demonstrate compliance in ecordance with
paragraph 7 of Annex 11"
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Insert new paragraphs 11.4. to 11.& read:

“[11.4.

11.5.

11.6.

11.7.

11.8.

As from the official date of entry into force of the 02 series of
amendments, no Contracting Party applying this Reglation shall refuse
to grant ECE approval under this Regulation as ameded by the 02
series of amendments.

As from [24] months after the entry into fore, Contracting Parties
applying this Regulation shall grant ECE approvalsonly to those types
of vehicle which comply with the requirements of tis Regulation as
amended by the 02 series of amendments.

Notwithstanding the above, Contracting Parties aplying this Regulation
may [continue to] grant ECE approvals to the 01 sées of amendments
for an additional [12] months provided that the marufacturer
demonstrates, to the satisfaction of the Technic&8ervice, that the vehicle
provides equivalent levels of safety to those reqeid by this Regulation
as amended by the 02 series of amendments.

As from the date of entry into force, Contrating Parties applying this
Regulation shall not refuse to grant extensions tapprovals issued to the
preceding series of amendments to this RegulationHowever, as from
[24] months after the entry into force of the 02 s#es of amendments
extensions to approvals issued to the previous sesi of amendments shall
not be granted in respect of vehicles having an @ical power train
operating on high voltage.

By way of derogation to the obligations of Guracting Parties applying

this Regulation, where at the time of entry into foce of the 02 series of
amendments to this Regulation national requirementexist to address
the safety provisions detailed in these amendmentthose Contracting

Parties may continue to permit the entry into servie of vehicles
approved to the preceding series of amendments amtdmplying with the

specific national requirements applying at that tine. This derogation
shall cease to be valid [24] months after the entrinto force of the 02
series of amendments to this Regulation.

As from [48] months after the entry into fore of the 02 series of
amendments to this Regulation, Contracting Partiesapplying this

Regulation may refuse national or regional type apmval and may

refuse first national or regional registration (first entry into service) of a
vehicle having an electrical power train operatingon high voltage which

does not meet the requirements of the 02 series afmendments to this
Regulation]”

Annex 1,Communicatiomsert a new item 5.3to read:
“5.3.

Location of the electrical POWEr SOUICE ........uvvvvviiiieeeeeeeii e



Annex 2 amend to read
“Arrangements of the approval mark
Model A

(See paragraph 4.4. of this Regulation)

1D

> ) (Ea : Q4R — 021424 |

a =8 mm min.

The above approval mark affixed to a vehicle showshat the vehicle type
concerned has, with regard to the protection of th@ccupants in the event of a frontal
collision, been approved in the Netherlands (E4) pauant to Regulation No. 94 under
approval number 021424. The approval number indicats that the approval was
granted in accordance with the requirements of Redation No. 94 as amended by the
02 series of amendments.

Model B
(See paragraph 4.5. of this Regulation)

A

04 | 021424 [tw =

11 | 022439 [T

a =8 mm min.

The above approval mark affixed to a vehicle showshat the vehicle type
concerned has been approved in the Netherlands (Egursuant to Regulations Nos. 94
and 11.* The first two digits of the approval numbers indiate that, at the dates when
the respective approvals were granted, Regulationd 94 incorporated the-802 series
of amendments and Regulation No. 11 incorporated 02 series of amendments.

o
e

Annex 3,
Paragraph 1.4.1.amend to read:

“1.4.1. General specification

The test vehicle.under paragraph 6.

! The latter number is given only as an example.

33



ECE/TRANS/WP.29/GRSP/47/Add.1

It shall be allowed by agreement between manufacter and Technical
Service to modify the fuel system so that an approjate amount of fuel
can be used to run the engine or the electrical ergy conversion
system?

Paragraph 1.4.2.2.amend to read:

“1.4.2.2. The fuel tank shall be filled with watier mass equal to 90 per cent of the
mass of a full load of fuelas specified by the manufacturer with a tolerance
of + 1 per cent;

This requirement does not apply to Hydrogen fuel taks.
Insert new paragraphs 1.4.4. to 1.£4., to read:
“1.4.4. Electrical power train adjustment

1.4.4.1. The RESS shall be at any state of chawgech allows the normal
operation of the power train as recommended byrtheufacturer.

1.4.4.2. -Frhe-high—voltage-—system-shall-be—enedjjibe electrical power train

shall be energized with or without the operation othe original electrical
energy sources (e.g. engine-generator, RESS or d¢tec energy
conversion system), however:

1.4.4.2.1. by the agreement between Technical Sexwwiand manufacturer it shall
be permissible to perform the test with all or pars of the electrical
power train not being energized insofar as there iso negative influence
on the test result. For parts of the electrical powr train not energized,
the protection against electrical shock shall be mved by either physical
protection or isolation resistance and appropriateadditional evidence.

1.4.4.2.2. in the case where an automatic disconthés provided, at the request of
the manufacturer it shall be permissible to performthe test with the
automatic disconnect being triggered. In this caseit shall be
demonstrated that the automatic disconnect would hae operated during
the impact test. This includes the automatic actigon signal as well as
the galvanic separation considering the conditiongs seen during the
impact.”

Insert a new Annex 11 and Appendjtdlread:

“Annex 11

Test Procedures for the-Protection of the occupants of vehicles operatingetectrical
power-fagainst from} high voltage and electrolyte spillage

This section describes test procedures to demdast@mpliance to the electrical safety
requirements of paragraph 5.2.8. For example, nmagudter or oscilloscope measurements
are an appropriate alternative to the procedurertbesl below for measuring isolation
resistance.ln this case it may be necessary to deactivate then-board isolation
resistance monitoring system.
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Before the vehiclempact-erashtest conducted-measure-and-recottie high voltage bus
voltage (Vb) (see figure 13hall be measured and recorded t@nd-confirm that it is

within the operating voltage of the vehicle as—defi-specified by the vehicle

manufacturer.

1.

Test setup and equipment

If a high voltage disconnect function is used, measents ar¢o be taken from
both sides of the device performing the disconfigattion.

However, if the high voltage disconnect is integralthe RESS or the energy
conversion system and the high-voltage bus of tB&®&Ror the energy conversion
system is protected according pwotection elassIPXXB—after following the
impact-erashtest, measurements may-be-takaly be taken betweerdewnstream
ofthe device performing the disconnect functiomd electrical loads

The voltmeter used in this test shall measure Dliegaand have an internal
resistance of at least 10¢(M

The following instructions may be used if voltalg measured.

After the impact-erashtest, determlne the high voltage bus voltages W, V2)

The voltage measurement shall be made not earliehan 5 seconds, but, not
later than 60 seconds after the impact.

This procedure is not applicable if the test is pdormed under the condition
where the electric power train is not energized.
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Figure 1
Measurement of Vb, V1, V2/3
Energy Conversion I RESS assembly
System Assembly V2
= - High Voltage Bus l e —

Traction System

Electrical Chassis

3. Assessment procedure for low electrical Energy

Prior to the impact a switch S1 and a known disghaesistor Re isonnected in

parallel to the relevant capacitance (ref. figure Rinstalled-according-to-figure 2.

Not earlier than 5 seconds and not later than 60 sendsfAt-5-secondshfter the
impact the switch Si-ishall be closed while the voltage Vb and the currentle is
are measured and recorded. The product of the voltdgand the current le-ghall

be integrated over the period of time, starting frita moment when the switch S1
is closed (@ until the voltage Vb falls below the high voltatigeshold of30M-AC
or 60 V DC (t);. The resultingintegration equalsia-the total energy (TE) in joules.

th
(@) TE= [V, x1 dt
tc

When Vb is measured at a point in time between 5 sends and 60 seconds after
the impact and the capacitance of the X-capacitor¢C,) is specified by the
manufacturer, total energy (TE) shall be calculatedaccording to the following
formula:

(b) TE = 0.5 x G x(V,> — 3 600)

When V1, V2 (see figure 1) are measured at a poiim time between 5 seconds
and 60 seconds after the impact and the capacitargef the Y-capacitors (G,
C,,) are specified by the manufacturer, total energy TE,,, TE,;) shall be
calculated according to the following formulas:
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(c) TEy; = 0.5 X G4 x (V4° -3 600)
TE,»= 0.5 x G, x (V5> 3 600)

This procedure is not applicable if the test is pdormed under the condition
where the electric power train is not energized.

Figure 2
E.g.-Mmeasurement of high voltage bus energy stored in apacitors

Electrical Chassis

Energy Conversion
System Assembly RESS Assembly

i High Voltage Bus

: |Traction System |

Electrical Chassis

4. Physical Protection

After-erashFollowing the vehicle impacttest any-surreundingartssurrounding
oef-the high voltage componenshall be, without the use of toolsthat-can—be

opened, disassembled or removed—without—theusdo@ab—skall-be—opened,
dﬁassembled—el’—r:eme%d—grm remamlng—surroundlng parts—that-cannot be

a part of the—[engna#bhyswal protectlon

eshall beconsidered-as

The Jointed Test Fingeracecess—pime-described in Appendix 1 figure 4-is-pushed
againstshall be inserted into any gaps or openings of theferiginalphysical
protection with a the-test force of 10 N A0 per centfor electrical safety
assessmentlf partial or full penetration it—parthorfully penetratednto the
feriginal}l-physical protection byhe Jointed Test Fingeroccurs,-itisthe Jointed
Test Finger shall beplaced in every-pessibfgositionas specified below.

Starting from the straight position, both joints tbg test finger shall beotated

progressivelysuecessively-bethrough an angle of up to 90 degrees with respect t
the axis of the adjoining section of the finger amall be placed in every possible
position.

Internal electrical protection barriers are consideed part of the enclosure
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4.1.

If appropriate a low-voltage supply (of not less tan 40 V and not more than
50 V) in series with a suitable lamp should be comtted, between the Jointed
Test Finger and high voltage live parts inside thelectrical protection barrier
or enclosure.

Acceptance conditions

The requirements of paragraph 5.2.8.1.3. shall be coiaered to be met if the

Jointed Test Finger aceess—probeescribed in Appendix 1, figure 1-shall-rist

unable to contact high voltagaeuchlive parts.

If necessaryA-a mirror or a fiberscope may be used in order tpéas whether the
aceess-probdointed Test Fingertouches the high voltage buses-ifnecessary

If this requirement is verified by a signal circuit between the Jointed Test
Finger and high voltage live parts, the lamp shalhot light.

Isolation resistance

The isolation resistance between the high voltageus and the electrical chassis
may be demonstrated either by measurement or by aombination of
measurement and calculation.

The following instructions—mayshould be used ifthe isolation resistance is
demonstrated bymeasurmentd.

Measure and record the voltage (Vb) between thatihegand the positive side of
the high voltage bus (see figure 1);

Measure and record the voltage (V1) between thathegside of the high voltage
bus and the electrical chassis (see figure 1);

Measure and record the voltage (V2) between thdipeside of the high voltage
bus and the electrical chassis (see figure 1);

If V1 is greater than or equal to V2, insert a d&md known resistance (Ro) between
the negative side of the high voltage bus and tleetrical chassis. With Ro
installed, measure the voltage (V1’) between thgatiee side of the high voltage
bus and the vehicle electrical chassis (see figur€alculate the isolation resistance
(Ri) according to the formula shovixelow.

Ri = Ro*(Vb/V1' — Vb/V1) or Ri=Ro*Vb*(1/V1 — 1/V1)

Divide the result Ri, which is thethis-electrical isolation resistance value in ohm
(Q), by the working voltage of the high voltage basslsin volt (V).

Ri (Q/V) = Ri (@) / Working voltage (V)

i *, ’ = *! * [



Figure3
Measurement of V'1

Electrical Chassis

Energy Conversion
System Assembly RESS Assembly

- -I -
| : High Voltage Bus |

Traction System |

V1 RO

Electrical Chassis

If V2 is greater than V1, insert a standard knowesigtance (Ro) between the
positive side of the high voltage bus and the elmdtchassis. With Ro installed,
measure the voltage (V2') between the positive sidine high voltage bus and the
electrical chassis (see figudg

Calculate the isolation resistance (Ri) accordmthe formula showbelow.
Ri = Ro*(Vb/V2' — Vb/V2) or Ri=Ro*Vb*(1/V2' - 1/V2)

Divide the result Ri, which is thethis-electrical isolatiorresistancevalue in ohm
(©), by the working voltage of the high voltage baaeltsin volt (V).

Ri (Q/V) = Ri (@) / Working voltage (V)

i *, ’ il *! * ’
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Figure4
Measurement of V2’

Electrical Chassis

Energy Conversion I
System Assembly Vv2' RO RESS Assembly

i High Voltage Bus l : |

i Traction System

Electrical Chassis

Note 1: The standard known resistance R&Xjishould be-approximately-500-times
the-working-voltage-of-the-vehiclihe value of the minimum required isolation

resistance (in Q/V) multiplied by the working voltage (in V) of the vehicle
plus/minus 20 per centin-veltsRo is not required to be precisely this value since
the equations are valid for any Ro; however, an\vRlue in this range should
providea good resolution for the voltage measurements.

Electrolyte spillage

Appropriatecoating paintshall be applied, if necessary, to theferiginatilysical
protection in order to confirm-theny electrolyteleakageis-teakingfrom the RESS

after theimpact testeollision

Unless the manufacturer provides means to differeidte between the leakage of
different liquids, all liquid leakage shall be con&lered as the electrolyte.

RESS retention

Compliance shall be determined by visual inspection



Appendix 1

Jointed test finger (IPXXB)

41



ECE/TRANS/WP.29/GRSP/47/Add.1

Figure 1
Jointed test finger

g
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Sachion AR
Suction E-B

Material: metal, except where otherwise specified
Linear dimensions in millimeters

Tolerances on dimensions without specific tolerance
(@ onangles: 0/-10°

(b)  on linear dimensions: up to 25 mm: 0/-0.05 nwero25 mm: + 0.2
mm

Both joints shall permit movement in the same pland the same direction
through an angle of 90° with a 0 to +10° tolerahce.
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Annex VII

Amendments to Regulation No. 95

Amendments adopted to ECE/TRANS/WP.29/GRSP/201QI2
(see para. 38 of the report)

Insert a new Annex, %o read:

“

Annex 9-  Test Procedures for the-Protection of the occupants of vehicles operating
on electrial power from high voltage and electrolyte spillage.

i . . ; ¢ | ltage”
Appendix 1 — Jointed Test Finger (IPXXBY
Paragrah 2.2.4.amend to read:

“2.2.4. The siting of the engine (front, rear or ceme) and the orientation
(transversal or longitudinal) of the engine, in sofar as they have a
negative effect on the result of the impact test dhis Regulation”

Insert new paragraph 2.2.80 read

“2.2.8. JFhe-place-of theechargeable-energy-storage-system{BESS

The locations of the RESS, in so far as they havenggative effect on the
result of the impact test prescribed in this Regulon,”

Paragraph 2.3.amendo read:
“2.3. Passenger compartment”

Insert a new paragraph 2.3,%o read

“2.3.1. “Passenger compartment with regard to occupant ptms’ means the
space for occupant accommodation, bounded by tbe floor, side walls,
doors, outside glazing and front bulkhead and thenep of the rear

Insert a new paragraph 2.3.2to read:

“2.3.2. ‘Passenger compartment for electric safety assessmereans the space
for occupant accommodation, bounded by the roof, dlor, side walls,
doors, outside glazing, front bulkhead and rear blkthead, or rear gate,
as well as by the electrical protection barriers ad enclosures provided
for protecting the power train from direct contact with high voltage live
parts.”

Insert new paragraphs 2.15. to 2.3tb read:

“2:30:2.15. “High Voltagé means the classification of an electric comporantircuit,
if its working voltage is > 60 V and 1500 Vdirect current (DC) or > 30 V
and< 1000 Valternating current (AC) root — mean — square (rms),

2.16. ‘Rechargeable energy storage system (RE$®ans the rechargeable
energy storage system—thathich provides -the electri@al energy for
propulsion,
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2282.17.

2-152.18.

2232.19.

2:242.20.

2202.21.

2222.22.

2232.23.

2:262.24.

2:192.25.

2272.26.

2252.27.

2-172.28.

2-182.29.

2-292.30.

2.31.

2:332.

f*Electrical Protection Barrief-/Protection-Shielding-/-Shielding-/-Barrier
ell-High—\oltageProtectioi}fmeans the part providing protection against
any direct contact to theigh voltagelive partsfrom-any-glection-of-access

“Electrical power traifi means the electrical circuit which includes the
traction motor(s), and maglso include the RESS, the electlcenergy
conversion system, the electronic converters, g®a@ated wiring harness
and connectors, and the coupling system for chgrifie RESS,

“Live part§ means conductive part(s) intended to be eledlyiemergized in
normal use,

“Exposed conductive pamneans the conductive part which can be touched
under the provisions of the protectien-degheXXB, and which becomes
electrically energized under isolation failure citioas,

“Direct contact”means the contact of persons witgh voltagelive parts,

“Indirect contact means the contact of persons with exposed cohduct
parts,

“Protection IPXXBdegreé means-theprotectionfrom contact with high
voltage live partsprovided byeither an electrical protection barrieor an/
enclosure-related-to-the-contact-with-live-partsabgstprobe  such-as-and

tested using a JointedtTest finger (IPXXB) -or-a-test-wire {({PXXDRs
describeddefinedin Appendix-1paragraph 4 of Annex 9,

“Working voltagé means the highest value of an electrical circualtage
root-mean-square (rms), specified by the manufactuvhich may occur
between any conductive parts in open circuit camakt or under normal
operating conditions. If the electrical circuitd&vided by galvanic isolation,
the working voltage is defined for each dividectuit, respectively,

“Coupling system for charging the rechargeable epestprage system
(RESS) means the electrical circuit used for charging RESS from an
external electrial power supply including the vehicle inlet,

“Electrical chassismeans a set made of conductive parts electridaked
together, whoselectrical potential is taken as reference,

“Electrical circuif’ means an assembly of connectegh voltage live parts
which is designed to be electrically energizedammal operation,

“Electrical energy conversion systemeans a system (e.g. fuel cell) that
generates and provides eledtienergy for electrial propulsion,

“Electronic convertér means a device capable of controlling and/or
converting electrial power for electrial propulsion,

“Enclosuré means the part enclosing the internal units amdviding

protection againsdny direct contact-from-any-direction-of-access

‘High Voltage Bus means the electrical circuit, including the canogl
system for charging the RESS that operates loigh voltage,

“Solid insulato? meansthe insulating coating of wiring harnesses, provided

in order to cover and preventprottiet high voltage live parts-againdrom
any direct contact-from-any-direction-of-aceesthis includes covers for

insulating thehigh voltage live parts of connectorgnd varnish or paint for
the purpose of insulation,



2.33.

2.34.

“Automatic disconneétmeans a device that when triggered, galvanically
separates the electrical energy sources from the seof the high voltage
circuit of the electrical power train,

‘Open type traction battefymeans a type of battery requiring liquid and
generating hydrogen gas released to the atmosphere.

Insert a new paragraph 3.2,80 read:

“3.2.6.

A general Generaldescription of the-RESS8Iectrical power sourcetype,
andJocation]and the electrical power train (e.g. hybrid, eiegf’

Paragraph 5.2.amend to read:

“5.2.

Performance criteria

FAdditionally , vehicles equipped with electric power train shaket the
requirements of paragraph 5.3-6—-in-additibhis can couldbe -demenstrated
in met by a separate-erasimpact test at the request of the manufactaned
after validation by the Technical Service, given provided that the
electrical components do not influence the occujpaotection performance
of the vehicle type as defined in paragraphs 5t2.5.3.4. of this Regulation.
In case of this condition the requirements of paragph 5.3.6. shall be
checked in accordance with the methods set out inmex 4 to this
Regulation, except paragraphs 6, 7 and Appendix 1nd 2. But the
side-impact dummy shall be installed in the front sat on the impact
side”

Insert new paragraphs 5.3.6. to 5.3.618.read:

“5.3.6.

5.3.6.1.

5.3.6.1.1.

5.3.6.1.2.

Following the test conducted in accordance with th@rocedure defined

in Annex 4 to this Regulation,the electrial power train operating on high
voltage,and-as-well-aghe high voltage components and systems, which are
galvanically connected to the high voltage bushaf électric power train,
shall meet the following requirements:

Protection against electrical shock

After the impact at least one of tHeur fellowing-—criteria specified in
paragraph 5.3.6.1. through paragraph 5.31642. shall be met.

If the vehicle has an automatic disconnect fungtion device(s) that
galvanically divide the electric power train circuit during driving

condition, at least one of thdollowing criteria shall applyto the
disconnected circuit orto each divided-pertionircuit individually after the
disconnect function is activated.

However criteria defined in 5.3.6.1.4. shall not gpy if more than a
single potential of a part of the high voltage buss not protected under
the conditions of protection IPXXB.

In the case that the test is performed under the cmlition that part(s) of

the high voltage system are not energized, the pmattion against
electrical shock shall be proved by either 5.3.63. or 5.3.6.1.4. for the
relevant part(s).

Absence of high voltage

The voltage Vb, V1 and V2of the high voltage buses shall be equal or less
than 30 VAC or 60 VDG@Gs specified in paragraph 2 of Annex 9.

Low electrical energy
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5.3.6.1.3.

5.3.6.1.4.

5.3.6.1.4.1.

5.3.6.1.4.2.

5.3.6.2.

The total energy-Energy(TE) on the high voltage buses shall be less than
2.0jouleswhen measured according to the test procedure asegified in
paragraph 3 of Annex 9 with the formula (a) . Altenatively the total
energy (TE) may be calculated by the measured volge Vb of the high
voltage bus and the capacitance of the X-capacitof€,) specified by the
manufacturer according to formula (b) of paragraph 3 of Annex 9

The energy stored in the Y-capacitors (TR, TE,,) shall also be less than
2.0 joules. This shall be calculated by measuringn¢ voltages V1 and V2
of the high voltage buses and the electrical chassiand the capacitance
of the Y-capacitors specified by the manufacturer ecording to formula
(c) of paragraph 3 of Annex 9

Physical protection

For protectionagainst direct contact with of high voltage live parts, the
protection-degrel? XXB shall be provided.

In addition,for protection against electrical shock which couldarise from
indirect contact, the resistance between all exposed conductius pad the
electrical chassis shall be lower than 0.1 ohm where is current flow of at
least 0.2 ampere.

This requirement is satisfied if the galvanic castimin has been-established
made by welding.

Isolation resistance

The criteria specified in the paragraphs 5.3.6.1.4. and 5.3.6.1.4.2. below
shall be met.

The measurement shall be conducted in accordancetiviparagraph 5 of
Annex 9.

Electril power train consisting of separate DC- or AC-buses

If the AC high voltage buses arle DC high voltage buses are galvanically
isolated from each other, isolation resistance betwthe high voltage bus
and the electrical chasqiRi, as defined in paragraph 5 of Annex 9shall
have a minimum value of 1Q0/V of the working voltage for DC buses, and
a minimum value of 50@/V of the working voltage for AC buses.

Electrical power train consisting ofrbined DC- and AC-buses

If the AC high voltage buses anlde DC high voltage buses are galvanically
connected isolation resistance between the higlagelbus and the electrical
chassigRi, as defined in paragraph 5 of Annex 9 shall have a minimum
value of 50Q2/V of the working voltage.

However, if the protection-degré@XXB is satisfied for all AC high voltage
buses or the AC voltage is equal or less than 2t&f the vehicle impact
erash the isolation resistance between the high voltagedmasthe electrical
chassigRi, as defined in paragraph 5 of Annex 9 shall have a minimum
value of 10Q2/V of the working voltage.

Electrolyte spillage

In the period from the impact until 30 minutes aft@ electrolyte from the
[RESS shall spill into the passenger compartment, anenoce tharf7 per
cent-with-a-maximum-ofL 5.0-litersf electrolyte shall spill from thERESS
except open type traction batteries outside the pasnger compartment.



5.3.6.3.

For open type traction batteries no more than 7 pecentwith a maximum
of 5.0 liters shall spill outside the passenger comgaent

The manufacturer shall demonstrate compliance in amrdance with
paragraph 6 of Annex 9 .

-RESS]retention

[RESS]located inside the passenger compartment shadireim the location
in which they are installed andRESS] components shall remain inside
[RESS]boundaries.

No part of anyRESS]that is located outside the passenger compartfoent
electric safety assessmergthall enter the passenger compartment dusing

after theimpact test-procedures

The manufacturer shall demonstrate compliance in amrdance with
paragraph 7 of Annex 97

Insert new paragraphs 10.6. to 10110 read:

“[10.6.

10.7.

10.8.

10.9.

10.10.

As from the official date of entry into force of the 03 series of
amendments, no Contracting Party applying this Reglation shall refuse
to grant ECE approval under this Regulation as ameded by the 03
series of amendments.

As from [24] months after the entry into fore, Contracting Parties
applying this Regulation shall grant ECE approvalsonly to those types
of vehicle which comply with the requirements of tis Regulation as
amended by the 03 series of amendments.

Notwithstanding the above, Contracting Parties aplying this Regulation
may [continue to] grant ECE approvals for an additonal [12] months
provided that the manufacturer demonstrates, to thesatisfaction of the
Technical Service, that the vehicle provides equiVent levels of safety to
those required by this Regulation as amended by th®3 series of
amendments.

As from [24] months after the date of entrynto force, Contracting
Parties applying this Regulation shall not refused grant extensions to
approvals issued to the preceding series of amendnis to this
Regulation. However, extensions to approvals isstieto the previous
series of amendments shall not be granted after thidate in respect of
vehicles having an electrical power train operatingn high voltage.

By way of derogation to the obligations of Guracting Parties applying

this Regulation, where at the time of entry into foce of the 03 series of
amendments to this Regulation national requirement®xist to address
the safety provisions detailed in these amendmentthose Contracting

Parties may continue to permit the entry into servie of vehicles
approved to the preceding series of amendments amtdmplying with the

specific national requirements applying at that tine. This derogation
shall cease to be valid [24] months after the entrinto force of the 03
series of amendments to this Regulation.

As from [48] months after the entry into foce of the 04 series of
amendments to this Regulation, Contracting Partiesapplying this
Regulation may refuse national or regional type apmval and may
refuse first national or regional registration (first entry into service) of a
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vehicle having an electrical power train operatingon high voltage which
does not meet the requirements of the 04 series afmendments to this
Regulation]”

Annex 1, Communicationinsert a new item 7 to read:
“7. Location of the electric pOWEr SOUICE.......cumeevieiieeeeeeeieeiee il -

Item 7 to 15 (former)renumber as paragraphs 8 to 16.

Annex 2,amend to read

“Arrangements of the approval mark

Model A
(See paragraph 4.5. of this Regulation)

N I
‘

Wl

/r a =38 mm min.

The above approval mark affixed to a vehicle showshat the vehicle type
concerned has, with regard to the protection of th@ccupants in the event of a frontal
collision, been approved in the Netherlands (E4) pauant to Regulation No. 95 under
approval number 031424. The approval number indicas that the approval was
granted in accordance with the requirements of Redation No. 95 as amended by the
03 series of amendments

E4 : O5R — 031424 :{



Model B
(See paragraph 4.6. of this Regulation)

95 032492 | T
24 03 1628 | T3 |

[l

ol o

a =8 mm min.

The above approval mark affixed to a vehicle shosvthat the vehicle type
concerned has been approved in the Netherlands (Egursuant to Regulations Nos. 95
and 24.* The first two digits of the approval numbers indiate that, at the dates when
the respective approvals were granted, Regulationd 95 incorporated the 03 series of
amendments and Regulation No. 24 incorporated the30series of amendments.”

Annex 4
Paragraph 4.1,.amend to read:
“4.1. General specification

The test vehicle ... of the test.

It shall be allowed by agreement between manufacter and Technical
Service to modify the fuel system so that an approjate amount of fuel

can be used to run the engine or the electrical ergy conversion
system?

Paragraph 4.3.2.amend to read:

“4.3.2. The fuel tank shall be filled with water #aomass equal to 90 per cent of the

mass of a full load of fuel as specified by the ofanturerwith a tolerance
of £ 1 per cent.

This requirement does not apply to Hydrogen fuel taks.”

1 The latter number is given only as an example.
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Insert new paragraphs 5.11. to 5.12.2to read:
“5.11. Electrical power train adjustment

5.11.1. The RESS shall be at any state of chardechwallows the normal
operation of the power train as recommended byrtheufacturer.

5.11.2. -Fhe-high—voltage-system-shall-be—energjibe electrical power train
shall be energized with or without the operation othe original electrical
energy sources (e.g. engine-generator, RESS or d¢tec energy
conversion system), however:

5.11.2.1. by the agreement between Technical Sewiand manufacturer it shall
be permissible to perform the test with all or pars of the electrical
power train not being energized insofar as there iao negative influence
on the test result. For parts of the electrical powr train not energized,
the protection against electrical shock shall be mved by either physical
protection or isolation resistance and appropriateadditional evidence.

5.11.2.2. in the case where an automatic disconnastprovided, at the request of
the manufacturer it shall be permissible to performthe test with the
automatic disconnect being triggered. In this caseit shall be
demonstrated that the automatic disconnect would hae operated during
the impact test. This includes the automatic action signal as well as
the galvanic separation considering the conditiong@s seen during the
impact.”

Insert a new Annex 9 and Appendjxdread:
“Annex 9

Test Procedures for thePprotection of the occupants of vehicles operatingetectrical
power-fagainst from} high voltage and electrolyte spillage

This section describes test procedures to demoastampliance to the electrical safety
requirements of paragraph 5.2.8. For example, nraguéter or oscilloscope measurements
are an appropriate alternative to the procedureribesl below for measuring isolation
resistance.In this case it may be necessary to deactivate then-board isolation
resistance monitoring system

Before the vehiclémpact-erashtestconducted-measure-and-recottie high voltage bus
voltage (Vb) (see figure 13hall be measured and recorded tand-confirm that it is

within the operating voltage of the vehicle as—dedi-specified by the vehicle

manufacturer.

1. Test setup and equipment

If a high voltage disconnect function is used, measents ar¢o be taken from
both sides of the device performing the disconfigattion.

However, if the high voltage disconnect is integralthe RESS or the energy
conversion system and the high-voltage bus of tBE&Ror the energy conversion
system is protected according pwotection elassIPXXB afterfollowing the
impact-erashtest, measurements may-be-takaly be taken betweerdewnstream
ofthe device performing the disconnect functéod electrical loads
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The voltmeter used in this test shall measure Diesgaand have an internal
resistance of at least 10¢(M

2. The following instructions may be used if voltalg measured.

After the impact-crashtest, determine the high voltage bus voltages ¥h, V2)
(see figure 1)H-the - RESS-has-exposed-conductive-paris,-meabargditage -

1 3
jcal-chassis.

The voltage measurement shall be made not earliehan 5 seconds, but, not
later than 60 seconds after the impact.

This procedure is not applicable if the test is pdormed under the condition
where the electric power train is not energized

Figure 1
Measurement of Vb, V1, V2/3

Energy Conversion I
System Assembly V2
T T/ - High Voltage Bus

RESS assembly

Energy Traction System

Electrical Chassis

3. Assessment procedure for low electrical Energy

Prior to the impact a switch S1 and a known disghaesistor Rés connected in

parallel to the relevant capacitance (ref. figure Rinstalled-acecording-to-figure 2.

Not earlier than 5 seconds and not later than 60 sends{At-5-secendshfter the
impact the switch Si-ishall be closed while the voltage Vb and the current-le is
are measured and recorded. The product of the voltdgand the current le-ghall

be integrated over the period of time, starting frita moment when the switch S1
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is closed (@ until the voltage Vb falls below the high voltatigeshold of30-AC
or-60 V DC (t);. The resultingintegration equalsia-the total energy (TE) in joules.

th
€) TE= [V, x1 dt
tc

When Vb is measured at a point in time between 5 sends and 60 seconds after
the impact and the capacitance of the X-capacitor¢C,) is specified by the
manufacturer, total energy (TE) shall be calculatedaccording to the following
formula:

(b) TE = 0.5 x G x(V,> — 3 600)

When V1, V2 (see figure 1) are measured at a poiim time between 5 seconds
and 60 seconds after the impact and the capacitargef the Y-capacitors (G,
C,,) are specified by the manufacturer, total energy TE,,, TE,,) shall be
calculated according to the following formulas:

(c) TEy; = 0.5 X G4 x (V4° -3 600)

TE,»= 0.5 X G, x (V5> 3 600)
This procedure is not applicable if the test is pdormed under the condition
where the electric power train is not energized.

Figure 2
E.g.-Mmeasurement of high voltage bus energy stored in apacitors

Electrical Chassis

Energy Conversion
System Assembly RESS Assembly

High Voltage Bus - |

: |Traction System |

Electrical Chassis

4. Physical Protection

After-erashFollowing the vehicle impacttest any-sutroundingartssurrounding
oef-the high voltage componensghall be, without the use of toolsthat-can—be
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4.1.

opened, disassembled or removed—withouttheusdo@b—shall-be—opened,
dlsassembled—er—remeved—QnNI remalnlng surroundmg parts-that-cannet be

eshall be considered-as

apart of the—[engmat})hysmal protectlon

The Jointed Test Fingeracecess—probdescribed in Appendix 1 figure -+is-pushed
againstshall be inserted into any gaps or openings of theferiginalphysical
protection with a the-test force of 10 N0 per centfor electrical safety
assessmentlf partial or full penetration it—parth—orfullypenetratesnto the
[eriginall-physical protectiorby the Jointed Test Fingeroccurs,-itisthe Jointed
Test Finger shall beplaced in every-pessibfgsitionas specified below

Starting from the straight position, both joints tbk test finger shall beotated
progressivelysuecessively-berthrough an angle of up to 90 degs®éth respect to
the axis of the adjoining section of the finger amall be placed in every possible
position.

Internal electrical protection barriers are consideed part of the enclosure.

If appropriate a low-voltage supply (of not less thn 40 V and not more than 50
V) in series with a suitable lamp should be conneetl, between the Jointed Test
Finger and high voltage live parts inside the eledtal protection barrier or
enclosure.

Acceptance conditions

The requirements of paragraph 5.3.6.1.3. shall be comgred to be met if the
Jointed Test Finger acecess—probédescribed in Appendix 1, figure 1-shall-rist
unable to contact high voltagdeuchlive parts.

If necessaryA-a mirror or a fiberscope may be used in order tpdéas whether the
acecessprobdointed Test Fingertouches the high voltage buses-ifnecessary

If this requirement is verified by a signal circuit between the Jointed Test
Finger and high voltage live parts, the lamp shalhot light.

Isolation resistance

The isolation resistance between the high voltageub and the electrical chassis
may be demonstrated either by measurement or by aombination of
measurement and calculation.

The following instructions—mayshould be used ifthe isolation resistance is
demonstrated bymeasurmentd

Measure and record the voltage (Vb) between thatihegand the positive side of
the high voltage bus (see figure 1);

Measure and record the voltage (V1) between thatiegside of the high voltage
bus and the electrical chassis (see figure 1);

Measure and record the voltage (V2) between thgiyp@side of the high voltage
bus and the electrical chassis (see figure 1);

53



ECE/TRANS/WP.29/GRSP/47/Add.1

54

Energy

If V1 is greater than or equal to V2, insert a d&nd known resistance (Ro) between
the negative side of the high voltage bus and tleetrical chassis. With Ro
installed, measure the voltage (V1’) between thgatiee side of the high voltage
bus and the vehicle electrical chassis (see figur€alculate the isolation resistance
(Ri) according to the formula shovixelow.

Ri = Ro*(Vb/V1' — Vb/V1) or Ri=Ro*Vb*(1/V1 — 1/V1)

Divide the result Ri, which is thethis-electrical isolation resistance value in ohm
(Q), by the working voltage of the high voltage basséltsn volt (V).

Ri (Q/V) = Ri (@) / Working voltage (V)

i *, ’ = *! * [

Figure 3
Measurement ofV1’

Electrical Chassis

Energy Conversion
System Assembly RESS Assembly

High Voltage Bus |

Traction System |

Electrical Chassis

If V2 is greater than V1, insert a standard knowesistance (Ro) between the
positive side of the high voltage bus and the dkadtchassis. With Ro installed,
measure the voltage (V2') between the positive sidine high voltage bus and the
electrical chassis (see figufe

Calculate the isolation resistance (Ri) accordmthe formula showbelow.
Ri = Ro*(Vb/V2' — Vb/V2) or Ri=Ro*Vb*(1/V2' - 1/V2)

Divide the result Ri, which is thethis-electrical isolatiorresistancevalue in ohm
(©), by the working voltage of the high voltage basseltdn volt (V).

Ri (Q/V) = Ri (@) / Working voltage (V)
Ri = Ro*(Vb/V2' — Vb/V2) or Ri=Ro*Vb*(1/V2' - 1/V2)



Figure4
Measurement of V2’

Electrical Chassis

Energy Conversion I
System Assembly Vv2' RO RESS Assembly

i I High Voltage Bus l | |

i Traction System

Electrical Chassis

Note 1: The standard known resistaRm®(in Q) should be-approximately 500-times
the-working-voltage-of-the—vehicthe value of the minimum required isolation
resistance (in Q/V) multiplied by the working voltage (in V) of the vehicle
plus/minus 20 per centin-velts. Ro is not required to be precisely this value since
the equations are valid for any Ro; however, an\vlue in this range should
providea good resolution for the voltage measurements.

6. Electrolyte spillage

Appropriatecoating paintshall be applied, if necessary, to theferiginatilysical
protection in order to confirm-thkeny electrolyteleakageis-teakingfrom the RESS

after theimpact testeollision

Unless the manufacturer provides means to differeidte between the leakage of
different liquids, all liquid leakage shall be con&lered as the electrolyte.

7. RESS retention

Compliance shall be determined by visual inspection
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Appendix 1

Jointed test finger (IPXXB)
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Figure 1
Jointed test finger
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Material: metal, except where otherwise specified
Linear dimensions in millimeters

Tolerances on dimensions without specific tolerance
(& onangles: 0/-10°

(b)  on linear dimensions: up to 25 mm: 0/-0.05 nwero25 mm: + 0.2
mm

Both joints shall permit movement in the same pland the same direction
through an angle of 90° with a 0 to +10° tolerahce.
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Annex VIII
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Amendments to draft regulation on pedestrian saty

Amendments adopted to ECE/TRANS/WP.29/GRSP/209/17
(see para. 43 of the report)

Paragraph 1 amend to read

“1.

Scope
[This Regulation applies to motor vehicles of catagoM; and N *

However,vehicles of category Nwhere the driver’s position "R-point” is

either forward of the front axle or longitudinally rearwards of the front
axle transverse centreline by a maximum of 1100 mnare exempted
from the requirements of this Regulation.

This Regulation does not apply to vehicles of cajery M, above 2500 kg
maximum mass and which are derived from N category vehicles, and
where the driver’s position "R-point” is either for ward of the front axle
or longitudinally rearwards of the front axle transverse centreline by a
maximum of 1100 mm; for these vehicle categories @tracting Parties
may continue to apply the requirements already in drce for that
purpose at the time of acceding to this Regulatio}”

Paragraphs 11. to 11.3.2shall be deleted

Annex 5, paragraph 3.4.3amend to read:

“3.4.3.

The areas of "HIC1000 zone " and "HIC1766&' may consist of several
parts, with the number of these parts not beingteéin The determination
of the impacted zone is done by the first contactgint of the headform
with the “bonnet top.”



Annex IX

Informal groups of GRSP

Informal group

Chairman

Secretary

Truck cab strength

Frontal Impact

Head restraints

Mr. Vladimir Salnikov
Phone : +7 495-9949917 Fax: +7
495-9949940
Email ;v.salnikov@autorc.ru

Mr. Pierre Castaing

Phone : +33 1-69801750

Fax : +33 1-69801719

Email : pierre.castaing@utac.com

Mr. Bernard Frost
Phone : +44-(0)207 9442107
Fax : +44-(0)207 9449623

Email : bernie.frost@dft.gsi.gov.uk

Hydrogen and fuel cells - suMr. Kazuyuki Narusawa

bgroup safety

Child restraints systems

Electric safety

Phone : +81 4-22413218
Fax : +81 4-22768604
Email : narusawa@ntsel.go.jp

Mr. Pierre Castaing

Phone : +33 1-69801750

Fax : +33 1-69801719

Email : pierre.castaing@utac.com

Mr. Heiko Mertens

Phone : +49 536-1930123
Mobile : +49 151-16822235
Fax : +49 536-195749806

(OICA)

(OICA)

USA

Email : heiko.mertens@volkswagen.de
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