Regulation No. 12

Uniform provisions concerning the approval of vehicles with regard to the
protection of the driver against the steering mechanism in the event of impact
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1A Communication concerning the approval or extension or refusal or withdrawal
of approval or production definitively discontinued of a vehicle type with regard to
the protection of the driver against the steering mechanism in the event of impact,

pursuant to Regulation No.12
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1B Communication concerning the approval or extension or refusal or withdrawal
of approval or production definitively discontinued of a steering control type with
regard to the protection of the driver against the steering mechanism in the event of
impact, pursuant to the relevant part of Regulation No. 12

2 Arrangements of approval marks

3 Frontal-impact test against a barrier

4 Body block test

Appendix: Body block

5 Head form test

6 Procedure for determining the "H" point and the actual torso angle for seating
positions in motor vehicles

Appendix 1: Description of the three dimensional "H" point machine

Appendix 2: Three-dimensional reference system

Appendix 3: Reference data concerning seating positions

7 Test procedures for the protection of the occupants of vehicles operating on
electrical power from high voltage and electrolyte spillage

Appendix 1: Jointed Test Finger (IPXXB)

1. Scope

1.1. This Regulation applies to the behaviour of the steering mechanism and to the
electrical power train operating on high voltage as well as the high voltage
components and systems which are

galvanically connected to the high voltage bus of the electrical power train, of
motor vehicles of category M1, and vehicles of category N1 with a maximum
permissible mass less than 1,500 kg,

with regard to the protection of the occupants in a frontal collision.

1.2. At the request of a manufacturer, vehicles other than those mentioned in
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paragraph 1.1. above may be approved under this Regulation.

2. Definitions

For the purposes of this Regulation,

2.1. "Approval of a vehicle" means the approval of a vehicle type with regard to the
protection of the driver against the steering mechanism in the event of impact;

2.2. "Vehicle type" means a category of motor vehicles which do not differ in such
essential respects as:

2.2.1. Vehicle powered by an internal combustion engine:

2.2.1.1. The structure, dimensions, lines and constituent materials of that part of the
vehicle forward of the steering control;

2.2.1.2. The mass of vehicle in running order, as defined in paragraph 2.18. below;
2.2.2. Vehicle powered by an electric engine

2.2.2.1. The structure, dimensions, lines and constituent materials of that part of the
vehicle forward of the steering control.

2.2.2.2. The locations of the Rechargeable Energy Storage Systems (REESS), in so
far as they have a negative effect on the result of the impact test prescribed in this
Regulation;

2.2.2.3. Mass of the vehicle in running order, as defined in paragraph 2.18. below.
2.3. "Approval of a steering control" means the approval of a steering control type
with regard to the protection of the driver against the steering mechanism in the
event of impact;

2.4. "Steering control type" means a category of steering controls which do not
differ in such essential respects as:

2.4.1. The structure, dimensions, lines and constituent materials;

2.5. "Steering control" means the steering device, usually the steering wheel, which

is actuated by the driver;

AT HZLENTE D,

2. EH

AHAOEMT 2 & Z AT,

2.1. THggoz8 R L1k, EZREEO ) CHUEEEIZ )T 5 EiRE OREIZB T 5
HHA OB EHET,

22, T#EpHP=C) L1, TR X 9 RARER 2B CTAERO IR WHL O 53 HE X
VARt = I

2.2.1. PR BA X Bl

22.1.1. 2 UHAN Y RV X D RITFICH 2 EmE S O G, SHE, SME. RO
e

22.1.2. TRE2A8HHNE D 5 il OO B4 THE i H &,

2.2.2. FEBYEIEKE) H il

2221 PUHIANY FALVETTICH 2 i an OfEE, ~HE, B, KO
A8k

2222 REATRLF A7 AT A (REESS) OfLfE, 72720, TR HRAE
BN E SN B2 BROKE RICAR e B2 KT HAICR S,

2.2.2.3. FEE2A8TEMNTE D B Ml D £ TH i B &,
23. I FAADZRAN LiX, RO CREERE X 2 EiEE Ok
BT A UEUN Y RABIRORA 257,

24. [ UHo~ PAZEE) L1X, TRED X 9 RARER 2B TR ORI
CHNY RAVDORK Sy EHET,

241 fEE, HE, SVB. RORER B,

25. [~ Py L, EEEEPRET LN CEEED S L, AT T Y
VT IRA =V DERG B D,



2.6. "General steering control" means a steering control which can be fitted to
more than one approved vehicle type where differences in the attachment of the
steering control to the steering column do

not affect the impact performance of the steering control;

2.7. "Air-bag" means a flexible bag that is designed to be filled with a gas under
pressure, and is:

2.7.1. Designed to protect the vehicle driver in an impact against the steering
control;

2.7.2. Inflated by a device which is actuated in case of vehicle's impact;

2.8. "Steering control rim" means the quasi-toroidal outer ring in the case of the
steering wheel usually griped by the driver's hands during driving;

2.9. "Spoke" means a bar connecting the steering control rim to the boss;

2.10. "Boss" means that part of the steering control, usually at the centre, that:

2.10.1. Joins the steering control to the steering shaft,

2.10.2. Transmits the torque from the steering control to the steering shaft;

2.11. "Centre of the steering control boss" means that point on the surface of the
boss which is in line with the axis of the steering shaft;

2.12. "Plane of the steering control" means in the case of the steering wheel the flat
surface that splits the steering wheel rim equally between the driver and the front
of the car;

2.13. "Steering shaft" means the component which transmits to the steering gear
the torque applied to the steering control;

2.14. "Steering column" means the housing enclosing the steering shaft;

2.15. "Steering mechanism" means the aggregate comprising the steering control,
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the steering column, the assembly accessories, the steering shaft, the steering gear
housing, and all other components such as those designed to contribute to the
absorption of energy in the event of impact against the steering control;

2.16. Passenger compartment

2.16.1. "Passenger compartment with regard to occupant's protection" means the
space for occupant accommodation, bounded by the roof, floor, side walls, doors,
outside glazing and front bulkhead and the plane of the rear compartment bulkhead
or the plane of the rear-seat back support.

2.16.2. "Passenger compartment for electric safety assessment" means the space
for occupant accommodation, bounded by the roof, floor, side walls, doors, outside
glazing, front bulkhead and rear bulkhead, or rear gate, as well as by the electrical
protection barriers and enclosures provided for protecting the occupants from
direct contact with high voltage live parts.

2.17. "Impactor" consists of a rigid hemispherical headform 165 mm in diameter,
in accordance with Annex 5, paragraph 3 of this Regulation;

2.18. "Mass of the vehicle in running order" means the mass of the vehicle
unoccupied and unladen but complete with fuel, coolant, lubricant tools and spare

wheel, if provided as standard equipment by the vehicle manufacturer, and REESS.

2.19. "High voltage" means the classification of an electric component or circuit, if
its - working voltage is > 60 V and < 1500 V direct current (DC) or > 30 V and <
1,000 V alternating current (AC) root - mean- square (rms);

2.20. "Rechargeable energy storage system (REESS)" means rechargeable energy
storage system which provides electrical energy for propulsion;

2.21. "Electrical protection barrier" the part providing protection against any

direct contact to the high voltage live parts;
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2.22. "Electrical power train" means the electrical circuit which includes the
traction motor(s), and may also include the REESS, the electrical energy
conversion system, the electronic converters, the associated wiring harness and
connectors, and the coupling system for charging the REESS;

2.23. "Live parts" means conductive part(s) intended to be electrically energized in
normal use;

2.24. "Exposed conductive part" means the conductive part which can be touched
under the provisions of the protection IPXXB and which becomes electrically
energized under isolation failure conditions. This includes parts under a cover that
can be removed without using tools.

2.25. "Direct contact" means the contact of persons with high voltage live parts;
2.26. "Indirect contact" means the contact of persons with exposed conductive
parts;

2.27. "Protection IPXXB" means protection from contact with high voltage live
parts provided by either an electrical protection barrier or an enclosure and tested
using a Jointed Test Finger (IPXXB) as described in paragraph 4. of Annex 7;
2.28. "Working voltage" means the highest value of an electrical circuit voltage
root-mean-square (rms), specified by the manufacturer, which may occur between
any conductive parts in open circuit conditions or under normal operating
conditions. If the electrical circuit is divided by galvanic isolation, the working
voltage is defined for each divided circuit, respectively;

2.29. "Coupling system for charging the rechargeable energy storage system
(REESS)" means the electrical circuit used for charging the REESS from an
external electrical power supply including the vehicle inlet;

2.30. "Electrical chassis" means a set made of conductive parts electrically linked

together, whose electrical potential is taken as reference;
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2.31. "Electrical circuit" means an assembly of connected high voltage live parts
which is designed to be electrically energized in normal operation;

2.32. "Electric energy conversion system" means a system that generates and
provides electrical energy for electrical propulsion;

2.33. "Electronic converter" means a device capable of controlling and/or
converting electrical power for electrical propulsion;

2.34. "Enclosure" means the part enclosing the internal units and providing
protection against any direct contact;

2.35. "High Voltage Bus" means the electrical circuit, including the coupling
system for charging the REESS that operates on a high voltage;

2.36. "Solid insulator" means the insulating coating of wiring harnesses provided
in order to cover and prevent the high voltage live parts from any direct contact.
This includes covers for insulating the high voltage live parts of connectors; and
varnish or paint for the purpose of insulation;

2.37. "Automatic disconnect" means a device that when triggered, galvanically
separates the electrical energy sources from the rest of the high voltage circuit of
the electrical power train;

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

3. Application for approval

3.1. Vehicle type

3.1.1. The application for approval of a vehicle type with regard to the protection
of the driver against the steering mechanism in the event of impact shall be
submitted by the vehicle manufacturer or by his duly accredited representative.
3.1.2. It shall be accompanied by the undermentioned documents in triplicate and

the following particulars:
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3.1.2.1. A detailed description of the vehicle type with respect to the structure,
dimensions, lines and constituent materials of that part of the vehicle forward of
the steering control;

3.1.2.2. Drawings, on an appropriate scale and in sufficient detail, of the steering
mechanism and of its attachment to the vehicle chassis and body;

3.1.2.3. A technical description of that mechanism;

3.1.2.4. An indication of the mass of the vehicle in running order;

3.1.2.5. Evidence that the steering control has been approved in accordance with
paragraph 5.2 of the Regulation, if applicable.

3.1.2.6. Evidence that the steering mechanism complies with the specifications of
paragraph 5.2.2. of Regulation No. 94 if the application for approval is submitted
by the applicant pursuant paragraph 5.1.2. below.

3.1.2.7. Evidence that the steering control complies with the specifications of
paragraphs 5.2.1.4. and 5.2.1.5. of Regulation No. 94 if the application for approval
is submitted by the applicant pursuant paragraph 5.2.1. below.

3.1.2.8. A general description of the electrical power source type, location and the
electrical power train (e.g. hybrid, electric).

3.1.3. The following shall be submitted to the Technical Service responsible for
conducting approval tests:

3.1.3.1. A vehicle, representative of the vehicle type to be approved, for the test
referred to in paragraph 5.1. below;

3.1.3.2. At the manufacturer's discretion, with the agreement of the technical
service, either a second vehicle, or those parts of the vehicle regarded by him as
essential for the test referred to in paragraphs 5.2. and 5.3. below.

3.1.3.3. The competent authority shall verify the existence of satisfactory

arrangements for ensuring effective control of the conformity of production before
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type approval is granted.

3.2. Steering control type

3.2.1. The application for approval of a steering control type with regard to the
protection of the driver against the steering mechanism in the event of an impact
shall be submitted by the steering control manufacturer or by his duly accredited
representative.

3.2.2. It shall be accompanied by the undermentioned documents in triplicate and
the following particulars:

3.2.2.1. A detailed description of the steering control type with respect to the
structure, the dimensions and the constituent materials of the steering control;
3.2.2.2. Drawings, on an appropriate scale and in sufficient detail, of the steering
mechanism and of its attachment to the vehicle chassis and body.

3.2.2.3. Evidence that the steering control complies with the specifications of
paragraphs 5.2.1.4. and 5.2.1.5. of Regulation No. 94, if the application for
approval is submitted by the applicant pursuant paragraph 5.2.1. below.

3.2.3. A steering control representative of the steering control type to be approved
plus, at the manufacturer's discretion, with the agreement of the technical service,
those parts of the vehicle regarded by him as essential for the test, shall be
submitted to the technical service responsible for conducting approval tests for the
test referred to in paragraphs 5.2. and 5.3. below.

4. Approval

4.1. A certificate conforming to the model specified in paragraphs 4.1.1. or 4.1.2.
shall be attached to the type-approval certificate:

4.1.1. Annex 1A for applications referred to in paragraph 3.1.;

4.1.2. Annex 1B for applications referred to in paragraph 3.2.

4.2. Vehicle type
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4.2.1. If the vehicle submitted for approval pursuant to this Regulation meets the
requirements of paragraphs 5. and 6. below and Annexes 4, 5 and 6 to this
Regulation, approval of that vehicle type shall be granted.

4.2.2. An approval number shall be assigned to each type approved. Its first two
digits (at present 04 corresponding to the 04 series of amendments) shall indicate
the series of amendments incorporating the most recent major technical
amendments made to the Regulation at the time of issue of the approval. The same
Contracting Party shall not assign the same number to the same vehicle type
equipped with another type of steering mechanism, or to another vehicle type, as
defined in paragraph 2.2. above.

4.2.3. Notice of approval or of extension or refusal of approval of a vehicle type
pursuant to this Regulation shall be communicated to the Parties to the Agreement
applying this Regulation, by means of a form conforming to the model in Annex
1A to this Regulation.

4.2.4. There shall be affixed, conspicuously and in a readily accessible place
specified on the approval form, to every vehicle conforming to a vehicle type
approved under this Regulation an international approval mark consisting of:
4.2.4.1. A circle surrounding the letter "E" followed by the distinguishing number
of the country which has granted approval';

' The distinguishing numbers of the Contracting Parties to the 1958 Agreement are
reproduced in Annex 3 to the Consolidated Resolution on the Construction of
Vehicles (R.E.3), document ECE/TRANS/WP.29/78/Rev.2/Amend.1.

4.2.4.2. The number of this Regulation, followed by the letter "R", a dash and the
approval number to the right of the circle prescribed in paragraph 4.2.4.1.

4.2.5. If the vehicle conforms to a vehicle type approved, under one or more other

Regulations annexed to the Agreement, in the country which has granted approval
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under this Regulation, the symbol prescribed in paragraph 4.2.4.1. need not be
repeated; in such a case the Regulation and approval numbers and the additional
symbols of all the Regulations under which approval has been granted in the
country which has granted approval under this Regulation shall be placed in
vertical columns to the right of the symbol prescribed in paragraph 4.2.4.1.

4.2.6. The approval mark shall be clearly legible and be indelible.

4.2.7. The approval mark shall be placed close to or on the vehicle data plate
affixed by the manufacturer.

4.3. Steering-control type

4.3.1. If the steering control submitted for separate approval pursuant to this
Regulation meets the applicable requirements of paragraphs 5. and 6. below and
Annexes 4, 5 and 6 to this Regulation, approval of that steering control type shall
be granted. This is only applicable to steering controls which do not include an
airbag.

4.3.2. An approval number shall be assigned to each type approved. Its first two
digits (at present 04 corresponding to the 04 series of amendments) shall indicate
the series of amendments incorporating the most recent major technical
amendments made to the Regulation at the time of issue of the approval. The same
Contracting Party shall not assign the same number to another steering control type
as defined in paragraph 2.4. above.

4.3.3. Notice of approval or of extension or refusal of approval of a steering control
type pursuant to this Regulation shall be communicated to the Parties to the
Agreement applying this Regulation, by means of a form conforming to the model
in Annex 1B to this Regulation.

4.3.4. There shall be affixed, conspicuously and in a readily accessible place

specified on the approval form, to every steering control conforming to a steering
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control type approved under this

Regulation an international approval mark consisting of:

4.3.4.1. A circle surrounding the letter "E" followed by the distinguishing number
of the country which has granted approval';

! The distinguishing numbers of the Contracting Parties to the 1958 Agreement are
reproduced in Annex 3 to the Consolidated Resolution on the Construction of
Vehicles (R.E.3), document ECE/TRANS/WP.29/78/Rev.2/Amend.1.

4.3.4.2. The approval number placed below the circle.

4.3.4.3. The symbol R94-02 in the case of an approval pursuant paragraph 5.2.1.
below.

4.3.5. The approval mark shall be clearly legible and be indelible.

4.4. Annex 2 to this Regulation gives examples of arrangements of approval marks.
5. Specifications

5.1.When the unladen vehicle, in running order, without a manikin, is
collision-tested against a barrier at a speed of 48.3 km/h (30 mph), the top of the
steering column and its shaft shall not move backwards, horizontally and parallel to
the longitudinal axis of the vehicle, by more than 12.7 cm and also not more than
12.7 cm vertically upwards, both dimensions considered in relation to a point of the
vehicle not affected by the impact’.

? See Annex 3, paragraph 3.1.

5.1.1. Additionally vehicles equipped with electrical power train shall meet
paragraph 5.5. This could be demonstrated in a separate frontal impact test at the
request of the manufacturer after validation by the Technical Service, given that the
electric components do not influence the driver's protection performance of the
vehicle type as defined in this Regulation.

5.1.2. Specifications of paragraph 5.1. above are deemed to be met if the vehicle
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equipped with such a steering system complies with the specifications of paragraph
5.2.2. of Regulation No. 94.

5.2. When the steering control is struck by a body block released against this
control at a relative speed of 24.1 km/h (15 mph), the force applied to the body
block by the steering control shall not exceed 1,111 daN.

5.2.1. If the steering control is fitted with a steering wheel airbag, specifications of
paragraph 5.2. above are deemed to be met if the vehicle equipped with such a
steering system complies with the specifications of paragraphs 5.2.1.4. and 5.2.1.5.
of Regulation No. 94.

5.3. When the steering control is struck by an impactor released against this control
at a relative speed of 24.1 km/h, in accordance with the procedures of Annex 5, the
deceleration of the impactor shall not exceed 80 g cumulative for more than 3
milliseconds. The deceleration shall always be lower than 120 g with C.F.C. 600
Hz.

5.4. The steering control shall be designed, constructed and fitted in such a way
that:

5.4.1. Before the impact test prescribed in paragraphs 5.2. and 5.3. above no part of
the steering control surface, directed towards the driver, which can be contacted by
a sphere of 165 mm in diameter shall present any roughness or sharp edges with a
radius of curvature of less than 2.5 mm.

In the case of a steering control equipped with an airbag, this requirements shall be
deemed satisfactory if no part, which can be contacted by a sphere of 165 mm in
diameter, contains any dangerous sharp edges, as defined in paragraph 2.18. of
Regulation No. 21, likely to increase the risk of serious injury to the occupants.
5.4.1.1. After any impact test prescribed in paragraphs 5.2. and 5.3. the part of the

steering control surface directed towards the driver shall not present any sharp or
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rough edges likely to increase the danger or severity of injuries to the driver. Small
surface cracks and fissures shall be disregarded.

5.4.1.1.1. In the case of a projection consisting of a component made of non-rigid
material of less than 50 Shore A hardness mounted on rigid support, the
requirement of paragraph 5.4.1.1. shall only apply to the rigid support.

5.4.2. The steering control shall be so designed, constructed and fitted as not to
embody components or accessories, including the horn control and assembly
accessories, capable of catching in the driver's clothing or jewellery in normal
driving movements.

5.4.3. In the case of steering controls not intended to form part of the original
equipment they shall be required to meet the specification when tested in

accordance with Annex 4, paragraph 2.1.3. and Annex 5, paragraph 2.3.

5.4.4. In the case of "general steering controls", the requirements shall be met over:

5.4.4.1. The full range of column angles, it being understood that the tests shall be
performed at least for the maximum and minimum column angles for the range of
approved vehicle types for which the controls are intended;

5.4.4.2. The full range of possible impactor and body block positions in relation to
the steering control, it being understood that the test shall be performed at least for
the mean position for the range of approved vehicle types for which the controls
are intended. Where a steering column is used, it shall be of a type corresponding
to the "worst case" conditions.

5.4.5. Where adaptors are used to adapt a single type of steering control to a range
of steering column, and it can be demonstrated that with such adaptors the
energy-absorbing characteristics of the system are the same, all the tests may be
performed with one type of adaptor.

5.5. Following the test conducted in accordance with the procedure defined in
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Annex 3 to this Regulation the electrical power train operating on high voltage and
the high voltage components and systems which are galvanically connected to the
high voltage bus of the electrical power train shall meet the following
requirements:

5.5.1. Protection against electrical shock

After the impact at least one of the four criteria specified in paragraphs 5.5.1.1. to
5.5.1.4.2. shall be met.

If the vehicle has an automatic disconnect function or device(s) that galvanically
divide the electrical power train circuit during driving condition, at least one of the
following criteria shall apply to the disconnected circuit or to each divided circuit
individually after the disconnect function is activated.

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

In the case that the test is performed under the condition that part(s) of the high
voltage system are not energized, the protection against electrical shock shall be
proved by either paragraph 5.5.1.3. or paragraph 5.5.1.4. for the relevant part(s).
5.5.1.1. Absence of high voltage

The voltages V,, V| and V, of the high voltage buses shall be equal or less than 30
VAC or 60 VDC as specified in paragraph 2. of Annex 7.

5.5.1.2. Low electrical energy

The total energy (TE) on the high voltage buses shall be less than 2.0 joules when
measured according to the test procedure as specified in paragraph 3. formula (a)
of Annex 7. Alternatively the total energy (TE) may be calculated by the measured
voltage Vb of the high voltage bus and the capacitance of the X-capacitors (Cx)

specified by the manufacturer in paragraph 3. formula (b) of Annex 7.
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The energy stored in the Y-capacitors (TEyl, TEy2) shall also be less than 2.0
joules. This shall be calculated by measuring the voltages V1 and V2 of the high
voltage buses and the electrical chassis, and the capacitance of the Y-capacitors

specified by the manufacturer according to formula (c) in paragraph 3. of Annex 7.

5.5.1.3. Physical protection

For protection against direct contact with high voltage live parts, the protection
IPXXB shall be provided.

In addition, for protection against electrical shock which could arise from indirect
contact, the resistance between all exposed conductive parts and the electrical
chassis shall be lower than 0.1 ohm when there is current flow of at least 0.2
amperes.

This requirement is satisfied if the galvanic connection has been made by welding.
5.5.1.4. Isolation resistance

The criteria specified in the paragraphs 5.5.1.4.1. and 5.5.1.4.2. below shall be met.
The measurement shall be conducted in accordance with paragraph 5. of Annex 7.
5.5.1.4.1. Electrical power train consisting of separate DC- or AC-buses

If the AC high voltage buses and the DC high voltage buses are galvanically
isolated from each other, isolation resistance between the high voltage bus and the
electrical chassis (Ri as defined in paragraph 5. of Annex 7) shall have a minimum
value of 100 ohm/volt of the working voltage for DC buses, and a minimum value
of 500 ohm/volt of the working voltage for AC buses.

5.5.1.4.2. Electrical power train consisting of combined DC- and AC-buses

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

chassis (Ri as defined in paragraph 5. of Annex 7) shall have a minimum value of
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500 ohm/volt of the working voltage.

However, if the protection IPXXB is satisfied for all AC high voltage buses or the
AC voltage is equal or less than 30 V after the vehicle impact, the isolation
resistance between the high voltage bus and the electrical chassis (Ri as defined in
paragraph 5. of Annex 7) shall have a minimum value of 100 ohm/volt of the
working voltage.

5.5.2. Electrolyte spillage

In the period from the impact until 30 minutes after, no electrolyte from the REESS
shall spill into the passenger compartment, and no more than 7 per cent of
electrolyte shall spill from the REESS except open type traction batteries outside
the passenger compartment. For open type traction batteries no more than 7 per
cent with a maximum of 5.0 liters shall spill outside the passenger compartment.
The manufacturer shall demonstrate compliance in accordance with paragraph 6. of
Annex 7.

5.5.3. REESS retention

REESS located inside the passenger compartment shall remain in the location in
which they are installed and REESS components shall remain inside REESS
boundaries.

No part of any REESS that is located outside the passenger compartment for
electrical safety assessment shall enter the passenger compartment during or after
the impact test.

The manufacture shall demonstrate compliance in accordance with paragraph 7. of
Annex 7.

5.6. Specifications of paragraphs 5.5. to 5.5.3. above are deemed to be met if the
vehicle equipped with an electrical power train operating on high voltage complies

with the specifications of paragraphs 5.2.8. to 5.2.8.3. of Regulation No. 94, 02
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series of amendments.

6. Tests

6.1. Compliance with the requirements of paragraphs 5.1. to 5.4. above shall be
checked in accordance with the methods set out in Annexes 3, 4 and 5 to this
Regulation. Compliance with the requirements of paragraph 5.5. above shall be
checked in accordance with the methods set out in Annex 3 to this Regulation. All
measurements should be done on the basis of ISO 6487 1987.

6.2. However, other tests may be permitted at the discretion of the Type Approval
Authority provided equivalence can be demonstrated. In such a case a report shall
be attached to the approval documentation describing the methods used and the
results obtained.

7. Modifications and extension of approval of the vehicle type or steering
control type

7.1. Every modification of the vehicle type or steering control type or both shall be
notified to the Type Approval Authority which approved the vehicle type or the
steering control type. The department may then either:

7.1.1. Consider that the modifications made are unlikely to have an appreciable
adverse effect and that in any case the vehicle still complies with the requirements;
or

7.1.2. Require a further test report from the technical service responsible for
conducting the tests.

7.2. Without prejudice to the provisions of paragraph 7.1. above, a variant of the
vehicle whose mass in the running order is less than that of the vehicle subjected to
the approval test shall not be regarded as a modification of the vehicle type.

7.3. Confirmation or refusal of approval, specifying the alteration shall be

communicated by the procedure specified in paragraphs 4.2.3. or 4.3.3. above to
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the Parties to the Agreement applying this Regulation.

7.4. The competent authority issuing the extension of approval shall assign a series
number for such an extension and inform thereof the other Parties to the 1958
Agreement applying this Regulation by means of a communication form
conforming to the model in Annex 1A or Annex 1B to this Regulation.

8. Conformity of production

8.1. Every vehicle or steering control approved under this Regulation shall be so
manufactured as to conform to the type approved by meeting the requirements set
out in paragraphs 5 and 6 above.

8.2. In order to verify that the requirements of paragraph 8.1. are met, suitable
checks of the production shall be carried out.

8.3. The holder of the approval shall, in particular:

8.3.1. Ensure the existence of procedures for effective quality control of the vehicle
or steering control;

8.3.2. Have access to the testing equipment necessary for checking conformity to
each approved type;

8.3.3. Ensure that test result data are recorded and that the annexed documents
remain available for a period to be determined in agreement with the Type
Approval Authority;

8.3.4. Analyse the results of each type of test, in order to verify and ensure the
consistency of characteristics of the vehicle or steering control, making allowance
for permissible variations in industrial production;

8.3.5. Ensure that for each type of vehicle or steering control at least the tests
concerning the taking of measurements are carried out;

8.3.6. Ensure that any set of samples or test pieces giving evidence of

non-conformity in the type of test in question shall give rise to a further sampling
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and test. All necessary steps shall be taken to restore conformity of the
corresponding production.

8.4. The competent authority which has granted type approval may at any time
verify the conformity control methods applied in each production unit.

8.4.1. At every inspection, the test records and production records shall be
presented to the visiting inspector.

8.4.2. The inspector may select samples at random to be tested in the
manufacturer's laboratory. The minimum number of samples may be determined
according to the results of the manufacturer's own checks.

8.4.3. Where the quality level appears unsatisfactory or it seems necessary to verify
the validity of the tests carried out in application of paragraph 8.4.2., the inspector
shall select samples to be sent to the technical service which conducted the type
approval tests.

8.4.4. The competent authority may carry out any test prescribed in this
Regulation. The normal frequency of inspections authorized by the competent
authority shall be one per year. In cases where unsatisfactory results are found
during one of these inspections, the competent authority shall ensure that all
necessary steps are taken to restore conformity of production as rapidly as possible.
9. Penalties for non-conformity of production

9.1. The approval granted in respect of a vehicle type or steering control type,
pursuant to this Regulation, may be withdrawn if the requirement laid down in
paragraph 8.1. above is not complied with, or if the vehicle(s) or steering control(s)
selected have failed to pass the checks prescribed in paragraph 8.2. above.

9.2. If a Contracting Party to the Agreement applying this Regulation withdraws an
approval it has previously granted, it shall forthwith so notify the other Contracting

Parties applying this Regulation by means of a communication form conforming to
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the model in Annex 1A or Annex 1B to this Regulation (as appropriate).

10. Instructions

In the case of a steering control type supplied separately from a vehicle, the
packaging and installation instructions must clearly state the vehicle type(s) for
which it is intended.

11. Production definitively discontinued

If the holder of the approval completely ceases to manufacture a type of vehicle or
type of steering control approved in accordance with this Regulation, he shall so
inform the authority which granted the approval. Upon receiving the relevant
communication that authority shall inform thereof the other Parties to the 1958
Agreement applying this Regulation by means of a communication form
conforming to the model in Annex 1A or Annex 1B to this Regulation (as
appropriate).

12. Names and addresses of Technical Services responsible for conducting
approval tests, and of Type Approval Authorities

The Parties to the Agreement applying this Regulation shall communicate to the
United Nations Secretariat the names and addresses of the Technical Services
responsible for conducting approval tests and of the Type Approval Authorities
which grant approval and to which forms certifying approval or extension, refusal
or withdrawal of approval, issued in other countries, are to be sent.

13. Transitional provisions

13.1. As from the date of entry into force of the 03 series of amendments to this
Regulation, no Contracting Parties shall refuse an application for approval
submitted in accordance with this Regulation as amended by the 03 series of
amendments.

13.2. As from the official date of entry into force of the 04 series of amendments,
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no Contracting Party applying this Regulation shall refuse to grant type approval
under this Regulation as amended by the 04 series of amendments.

13.3. Approval of a vehicle type

13.3.1. Upon the expiration of a period of 36 months following the official date of
entry into force referred to in paragraph 13.1. above, Contracting Parties applying
this Regulation shall grant type approval for category M1 forward-control vehicles
and category N1 vehicles of less than 1.5 tonnes only if the vehicle type satisfies
the requirements of this Regulation as amended by the 03 series of amendments,
with the exception of the provisions laid down in paragraph 5.1. of this Regulation
concerning the maximum vertical displacement of the steering column, which shall
apply to new approvals only after a further period of 12 months.

13.3.2. Upon the expiration of a period of 48 months following the official date of
entry into force referred to in paragraph 13.1. above, Contracting Parties applying
this Regulation shall grant type approval to category M1 vehicles other than
forward-control vehicles only if the vehicle type satisfies the requirements of this
Regulation as amended by the 03 series of amendments.

13.3.3. Upon the expiration of a period of 60 months following the official date of
entry into force referred to in paragraph 13.1. above, Contracting Parties applying
this Regulation may refuse to recognize type approvals of the vehicle type which
have not been granted in accordance with the 03 series of amendments to this
Regulation.

13.3.4. As from 24 months after the date of entry into force of the 04 series of
amendments, Contracting Parties applying this Regulation shall grant type
approvals only to those types of vehicles which

comply with the requirements of this Regulation as amended by the 04 series of

amendments.
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However, in the case of vehicles having an electrical power train operating on high
voltage, an additional period of 12 months is granted provided that the
manufacturer demonstrates, to the satisfaction of the Technical Service, that the
vehicle provides equivalent levels of safety to those required by this Regulation as
amended by the 04 series of amendments.

13.3.5. Contracting Parties applying this Regulation shall not refuse to grant
extensions of type approvals issued to the preceding series of amendments to this
Regulation, when this extension does not entail any change to the propulsion
system of the vehicle. However, as from 48 months after the official date of entry
into force of the 04 series of amendments, extensions to type approvals issued to
the previous series of amendments shall not be granted in respect of vehicles
having an electrical power train operating on high voltage.

13.3.6. Where at the time of entry into force of the 04 series of amendments to this
Regulation national requirements exist to address the safety provisions of vehicles
having an electrical power train operating on high voltage, those Contracting
Parties applying this Regulation may refuse national approval of such vehicles not
meeting the national requirements, unless these vehicles are type approved to the
04 series of amendments to this Regulation.

13.3.7. As from 48 months after the entry into force of the 04 series of amendments
to this Regulation, Contracting Parties applying this Regulation may refuse
national or regional type approval and may refuse first national or regional
registration (first entry into service) of a vehicle having an electrical power train
operating on high voltage which does not meet the requirements of the 04 series of
amendments to this Regulation.

13.3.8. Type Approvals of the vehicles to the 03 series of amendments to this

Regulation which are not affected by the 04 series of amendments shall remain
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valid and Contracting Parties applying the Regulation shall continue to accept
them.

13.4. Type Approvals of type of steering control

13.4.1. Even after the date of entry into force of the 04 series of amendments, type
approvals of the steering control to the preceding series of amendments to the
Regulation shall remain valid and Contracting Parties applying the Regulation shall
continue to accept them, and Contracting Parties may continue to grant extensions
of type approvals to the 03 series of amendments.

13.4.2. As from the official date of entry into force of Supplement 2 to the 03 series
of amendments, Contracting Parties shall not grant separate type approvals of the
type of steering control which include an airbag.

13.4.3. As from the official date of entry into force of Supplement 2 to the 03 series
of amendments, Contracting Parties may refuse to recognize separate type
approvals of the type of steering control which include an airbag.

Annex 1 A

Communication

(Maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

1

Distinguishing number of the country which has

granted/extended/refused/withdrawn approval (see approval provisions in the
Regulation).
concerning’:

? Strike out what does not apply.
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Approval granted

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued

of a vehicle type with regard to the protection of the driver against the steering
mechanism in the event of impact, pursuant to Regulation No. 12.

Approval No.:

Extension No.:

1. Trade name or mark of the vehicle

2. Vehicule type

3. Manufacturer's name and address

4. If applicable, name and address of manufacturer's representative

5. Brief description of the steering mechanism and the components of the Vehicle
contributing to the protection of the driver against the steering Mechanism in the
event of impact

6. Mass of the vehicle during the test

Front axle:

Rear axle:

Total:

7. Vehicle submitted for approval on

8. Technical service responsible for conducting approval tests

9. Date of report issued by that service

10. Number of report issued by that service

11.Approval granted/refused/extended/withdrawn®

? Strike out what does not apply

ERCIEN s
LI PN
ERCIEER
o AT HH
AEpEF I
PEHU LAV DA S,
RLICBEAT S
A
PIERE R
1. B O 4 F 72 1L
2. BmAIZC
3. A= —DL4FE TR
4. A——DOREANOLFEF{EH G4 T 258)
5. M UHEERE 722 b ONCEZERs D7) CEEEE 6t 2 @i E OREICHF 5T 2
B A S it 0D £ L 72 A

6. B OHEEOHE &

GIE

i -

it

7. FRAIKFGHELm O H

8. WA AIEAER 2 HH 2 9 5 Ak A

9. HAHEB ORI ERAT H

10. HAHEBIFAT OB EER =

11. FBAFHG /RS AR R,/ 7R AT 2
YU LRWbDEHIET D,

S}



12. Position of approval mark on the vehicle

13. Place

14. Date

15. Signature

16. The list of documents deposited with the Type Approval Authority which has
granted approval is annexed to this communication and may be obtained on
request.

Annex 1B

Communication

(Maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

! Distinguishing number of the country which has

granted/extended/refused/withdrawn approval (see approval provisions in the
Regulation).

? Strike out what does not apply.

Approval granted

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued

of a steering control type with regard to the protection of the driver against the
steering mechanism in the event of impact, pursuant to the relevant part of

Regulation No. 12.
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Approval No.: JERFEH
Extension No.:
. UBN Y RVOPE A F T IR
. AT — DR L P

1. Trade name or mark of the steering vehicle 1
2

3. If applicable, name and address of the manufacturer's representative 3. A=A —ORBANOLFRLFEM GEYET D5
4
5

2. Manufacturer's name and address

L INCEIAN Y RV DRSS & 70 2 B
- P UEA Y R 72 6 NS 22 D 7 U S E (233 2 i H O R#EICFH 5
the protection of the driver against the steering mechanism in the event of impact 92 R RIS i 0D 1 BEL 72 i

4. Vehicle type(s) to which the control is intended to be fitted

5. Brief description of the steering control and of the components contributing to

6. Steering control submitted for approval on 6. WAIXfGLL 22 D LHIN Y RVOHHH

7. Technical service responsible for conducting approval tests 7. WRRERER A 2 D B AR ER

8. Date of report issued by that service 8. HAfrH% B DR BB AT H

9. Number of report issued by that service 9. BATHEEIFRAT ORBRAGHE T 5

10. Approval granted/refused/extended/withdrawn® 10. FBFAHGFRAHEE R R R, F T U’
? Strike out what does not apply. PHM LWL OEHINT S,

11. Position of approval mark or marks on the steering control 11. 2 UEINY RV EDRA[~—7 D&

12. Place 12. %5pr

13. Date 13. BHAT

14. Signature 14. 4

15. The list of documents deposited with the Type Approval Authority which has | 15. 87 Z {5 L 7= BAGE AT Y RAMRIE T2 EHO — B R 2 RBEHITIRNM L.
granted approval is annexed to this communication and may be obtained on | EENHIVUTATFAGEL THZ &,

request.
Annex 2 Arrangements of approval marks RN 2 3P~ — 2 ORdE
Model A O72E A

(See paragraph 4.2.4. of this Regulation) (KRR 4.2.4 THSFR)




The above approval mark affixed to a vehicle shows that the vehicle type

L I
[

12R - 041424 _13

a =% mm min.

concerned has, with regard to the protection of the driver against the steering
mechanism in the event of impact, been approved in the Netherlands (E4) pursuant
to Regulation No. 12. The approval number indicates that the approval was granted
according to the requirements of Regulation No. 12 as amended by the 04 series of
amendments.

Model B

(See paragraph 4.2.5. of this Regulation)

12
42

04 2492 [
00 1628 [T |

i | rale

a =% mm min.

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has been approved in the Netherlands (E4) pursuant to Regulations Nos.
12 and 42". The approval numbers indicate that, at the dates when the respective
approvals were given, Regulation No. 12 included the 04 series of amendments and

Regulation No. 42 the 00 series of amendments.

" The second number is given merely as an example.
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Model C

(See paragraph 4.3.4. of this Regulation)

Eas jrol-

a =8 mm min.

042439 T

The above approval mark affixed to a steering control shows that the steering
control type concerned has, with regard to the protection of the driver against the
steering mechanism in the event of impact, been approved in the Netherlands (E4)
pursuant to the relevant part of Regulation No. 12 as amended by the 04 series of
amendments.

Model D

(See paragraph 4.3.4.3. of this Regulation)
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The above approval mark affixed to a steering control shows that the steering
control type concerned has been approved in the Netherlands (E4) with regard to
the protection of the driver against the steering mechanism in the event of impact,
pursuant to provisions of paragraphs 5.2.1. and/or 5.3.1. of Regulation No. 12 as
amended by the 03 series of amendments.

Annex 3 Frontal-impact test against a barrier

1. Purpose

The purpose of this test is to verify whether the vehicle satisfies the requirements
set forth in paragraph 5.1.

2. Installations, procedure and measuring instruments

2.1. Testing ground

The test area shall be large enough to accommodate the run-up track, barrier and
technical installations necessary for the test. The last part of the track, for at least 5
m before the barrier, shall be horizontal (slope less than 3 per cent measured over a
length of one metre), flat and smooth.

2.2. Barrier

The barrier shall consist of a block of reinforced concrete not less than 3 m wide in
front and not less than 1.5 m high. The barrier shall be of such thickness that it
weighs at least 70 metric tons.

The front face shall be flat, vertical and perpendicular to the axis of the run-up
track. It shall be covered with plywood boards 20 +/- 2 mm thick, in good
condition. A structure on a steel plate at least 25 mm thick may be placed between
the plywood board and the barrier. A barrier with different characteristics may
likewise be used, provided that the area of the impact surface is greater than the
frontal crash area of the vehicle being tested and provided that it gives equivalent

results.

D, FEZERFO ) UHEEE T DEinE OR#EICE L T, 474 (E4) T,
03 FTV Y —XRIZ LV UET SN ERAILE 12 50 521 IHE OV 5.3.1 THOM
I TR SN2 2R LTNWA,

BAI3 AN Y239 5 EmE 2SR

1. BEY

ZORBRIE., YREHEE S I ED D B EA~OM G AR T2 L2 HI L
T %,

2. #E. FIEECRIES

2.1. R

RERIGIE, IR, N Y ROBRBRIC LB ZINATED L) HoRR s
ERHTHZ L, ZORBITBWT, BEKOKREDOHS., TRbbAY YOF
A S 72 < EbSsmO XL, AFE (ImXEZHE L TR 3% A T 5
Z &) IOHTHE B RIETRITIITZR 5720,

22. NU¥

NYXIL, a7V — o7 ary 7 TELL, &S L5SmBE, E3mll E
DREZEFETDHLDOETHAYYXIEZION Y (A—bMVE) U EOEREERD
BEExHT5b0E L,

AT 5 T 22 OBERICH L THRENSEATH LD ET 5, AU ik
JE 22042 mm®D BAFZRREED AR TE I D LT 5, ZOHAITEBNT, N
Y ER=FHROMICIT, JEE25mmBLl O O E* 2L Z LR TE D,
BB, RESKOVEEDORRDNY Y ThHoTh, E25H O HAE LS 5 H# i D
EHEEREE LD K&, 2o, FAFEOFHRPHFTONDL D THIUIL, T2
ZEMTED,



2.3. Propulsion of vehicle

At the moment of impact the vehicle shall no longer be subject to the action of any
additional steering or propelling device. It shall reach the obstacle on a course
perpendicular to the collision wall; the maximum lateral misalignment tolerated
between the vertical median line of the front of the vehicle and the vertical median
line of the collision wall is +/- 30 cm.

2.4. State of vehicle

2.4.1. For the test, the vehicle shall either be fitted with all the normal components
and equipment included in its unladen kerb mass or be in such a condition as to
satisfy this requirement so far as the components and equipment of concern to the
passenger compartment and the distribution of the mass of the vehicle as a whole,
in running order, are concerned.

At the request of the manufacturer, by derogation from paragraph 5.1. of this
Regulation, the test may be carried out with manikins in position, provided they do
not at any time hinder the movement of the steering mechanism. The mass of the
manikins shall not be taken into account for the purposes of the test.

2.4.2. If the vehicle is driven by external means, the fuel feed system shall be filled
to at least 90 per cent of its capacity with a non-inflammable liquid having a
density between 0.7 and 1.

This requirement does not apply for Hydrogen as fuel.

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

2.4.3. If the vehicle is driven by its own engine, the 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 manufacturer and Technical Service to
modify the fuel system so that an appropriate amount of fuel can be used to run the

engine or the electrical energy conversion system.
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In such case, the fuel tank shall be filled to not less than 90 per cent of mass of a
full load of fuel with a non-inflammable liquid of a density between 0.7 and 1.

This requirement does not apply to Hydrogen fuel tanks.

2.4.4. Electrical power train adjustment

2.4.4.1. The REESS shall be at any state of charge, which allows the normal
operation of the power train as recommended by the manufacturer.

2.4.4.2. The electrical power train shall be energized with or without the operation
of the original electrical energy sources (e.g. engine-generator, REESS or electric
energy conversion system), however:

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

2.4.4.2.2. In the case where an automatic disconnect is provided, at the request of
the manufacturer it shall be permissible to perform the test with the automatic
disconnect being triggered. In this case it shall be demonstrated that the automatic
disconnect would have operated during the impact test. This includes the automatic
activation signal as well as the galvanic separation considering the conditions as
seen during the impact.

2.4.5. If the manufacturer so requests, the technical service responsible for
conducting the tests may allow the same vehicle as is used for tests prescribed by
other Regulations (including tests capable of affecting its structure) to be used also

for the tests prescribed by this Regulation.
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2.4.6. The steering wheel, if adjustable, shall be placed in the normal position
indicated by the manufacturer or, failing that, midway between the limits of its
range(s) of adjustment.

2.5. Speed on impact

The speed on impact shall be between 48.3 km/h (30 mph) and 53.1 km/h (33
mph). However, if the test has been carried out at a higher impact speed and the
vehicle has met the requirements laid down, the test shall be considered
satisfactory.

2.6. Measuring instruments

The instrument used to record the speed referred to in paragraph 2.5. above shall be
accurate to within 1per cent.

3. Results

3.1. To determine the rear- and upward movement of the steering control, a
recording' shall be made, during the collision, of the variation in the distance -
measured horizontally® and parallel to the

longitudinal axis of the vehicle, and vertically, in the direction perpendicular to that
axis - between the top of the steering column (and shaft) and a point on the vehicle
which is not affected by the

impact. The largest value of this variation, taken from the recording, shall be taken
as the rear- and upward movement.

! This recording may be replaced by maximum measurements.

? "Horizontally" means with reference to the passenger compartment when the
vehicle is immobile before the test, not in space during movement of the vehicle in
relation to the ground, and "vertically" is perpendicular to

horizontally and upwards.

3.2. After the test, the damage sustained by the vehicle shall be described in a
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written report; one photograph at least shall be taken of each of the following
views of the vehicle:

3.2.1. Sides (right and left),

3.2.2. Front,

3.2.3. Bottom,

3.2.4. Affected area inside the passenger compartment.

4. Correction factors

4.1. Notation

V Recorded speed in km/h;

m, Mass of prototype in the state defined in paragraph 2.4. of this annex;
m; Mass of prototype with testing apparatus;

D, Variation in the distance measured during the impact, as defined in paragraph

3.1. of this annex;

D, Variation in the distance used to determine the results of the test;

(48.3)2
K, = the greater of v and ()_83;*”

Mo

K, = the greater of and 0.8.

ml
4.2. The corrected variation D, used to check the conformity of the prototype with

the requirements of this Regulation shall be calculated by the following formula:
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D; =Do.K,.K,

4.3. A frontal impact test against a barrier is not needed in the case of a vehicle
which is identical with the prototype considered as regards the characteristics
specified in paragraph 2.2. of this Regulation but whose mass m is greater than
mo, if m; is not more than 1.25 mo and if the corrected variation D, obtained from

the variation D, by the formula

ml.D,

1Mo
is such as to show that the new vehicle still meets the requirements of paragraph 5.

D, =

of this Regulation.

5. Equivalent procedures

5.1. Alternative tests may be permitted at the discretion of the Type Approval
Authority provided equivalence can be demonstrated. A report shall be attached to
the approval documentation describing the method used and the results obtained or
the reason for not carrying out the test.

5.2. Responsibility for demonstrating the equivalence of the alternative method
shall rest with the manufacturer or his agent wishing to use such a method.

Annex 4 Body block test

1. Purpose

The purpose of this test is to verify whether the vehicle meets the requirements set
out in paragraph 5.2. of this Regulation.

2. Installations, procedures and measuring instruments

2.1. Mounting of the steering control

2.1.1. The control shall be mounted on the front section of the vehicle obtained by

cutting the body transversely at the level of the front seats, and possibly

D, =D,K K,
43, ABHR2EIZED HFRHEICE LT, Y7 v hE A T LR—Th DM,

D HREVHRBREMOLE. m231.25mhl FTHY | /EMEDW
%&wﬁ%%wfﬁgﬂéﬁEwm%mKiwi@ﬁ%%@%#%ﬁtbfm

73§m0 75)/)\

52 <‘:75>nﬁﬁﬂéﬂé - TiE AV Rsdie T—;—éﬂzﬁ]‘@]'jtuit%%éﬂ]%—a—é
ZENTED,
_ ml.D,
) Mo

5. [A1SERER O FIH

5.1. ZORSEMENFEH CTE 2546,
L OMBREZFFAIT L2 ENTE D,
fh, EIE AREBRZ M LR o To B A S D WA
EREAN

52. REFIEDORIFEMLZFERAT 2 EEIT. 20D TEOEM 2 /LT DA =7
—FFZOREANAI D LT D,

fR4 AT 4 7 r > 7 RBR

ARAGER A Y R OFEIT L0 REETFIEIC
RAERICIE, EHLETERE LR
ERITL b0 L

1. BAY

ZOREBRIL., UKEEAAHAS2EICED D B ~OMEh AR T & v
BRI L35,

2. ¥E. FIELOHIEHE

2.1. 2UHi~y RAAOEY 17
2.1.1. BERZRIEEEE OME CTRICEIE L, TEEThiEr—7, U4 KR
7 U—r. R7&ILZREET, 22 UHNV RAVEHE@BTEIZE Y 1) 5,



eliminating the roof, windscreen and doors.

This section shall be fixed rigidly to the test bench, so that it does not move under
the impact of the body block.

The tolerance on the control mounting angle shall be +/- 2 degrees of the design
angle.

2.1.2. However, at the request of the manufacturer and with the agreement of the
technical service, the steering control may be mounted on a framework simulating
the mounting of the steering

mechanism, provided that, as compared with the real "front body section/steering
mechanism" assembly the "framework/steering mechanism" assembly has:

2.1.2.1. The same geometrical layout,

2.1.2.2. Greater rigidity.

2.1.3. Mounting of the steering control when seeking steering control approval
only. The steering control shall be tested complete with trim. The steering control
must have a minimum collapsing space of 100 mm between the steering control
and the test bench. The steering shaft shall be firmly attached to the test bench so
that the steering shaft does not move under impact (see fig. 2).

2.2. Setting of the steering mechanism for the tests

2.2.1. During the first test, the steering control shall be turned so that its most rigid
spoke is perpendicular to the point of contact with the body block; if the steering
control is a steering wheel, the test shall be repeated with the most flexible part of
the steering wheel perpendicular to that point of contact. In the case of an
adjustable steering control, both tests shall be made with the wheel adjusted to the
normal position indicated by the manufacturer or, failing that, midway between the
limits of its range(s) of adjustment.

2.2.2. If the vehicle is equipped with a device to adjust the slope and position of the
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steering wheel, the test shall be performed with the latter in the normal position of
use indicated by the manufacturer and regarded by the laboratory as representative
from the standpoint of energy absorption.

2.2.3. If the steering control is fitted with a steering wheel air-bag, the test shall be
carried out with the air-bag inflated. At the request of the manufacturer and with
the consent of the technical service the test may be carried out without the air-bag
inflated.

2.3. Body block

The body block shall have the shape, dimensions, mass and characteristics shown
in the appendix to this annex.

2.3.1. Following are non mandatory additional guidelines for mechanical properties
of the bodyblock:

(a) Rate of loading during stiffness measurement: 250 +/- 50 mm/min;

(b) Centre of gravity: 551.2 +/- 6 mm from top of the bodyblock;

(c) Moment of inertia about lateral axis through centre of gravity: 2.26 +/- 0.23 kg
X m’.

2.4. Measurement of forces

2.4.1. Measurements shall be made of the maximum force, acting horizontally and
parallel to the longitudinal axis of the vehicle, applied to the body block as a result
of impact against the steering control.

2.4.2. This force may be measured directly or indirectly or may be calculated from
values recorded during the test.

2.5. Propulsion of the body block

2.5.1. Any method of propulsion may be used, provided that when the body block
strikes the steering control it is free from all connection with the propelling device.

The body block shall strike this control after an approximately straight trajectory
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parallel to the longitudinal axis of the vehicle.

2.5.2. The H point of the body block, indicated by a special mark, shall be so
adjusted that before the impact it is in the horizontal plane passing through the R
point as indicated by the manufacturer of the vehicle.

2.6. Speed

The body block shall strike the steering control at a speed of 24.1 km/h + 1.2 (15
mph + 0.8). However, if the test has been Carried out at a higher impact speed and
the control has met the requirements laid down, the test shall be considered
satisfactory.

2.7. Measuring instruments

2.7.1. The instrumentation used to record the parameters referred to in paragraph
5.2. of this Regulation shall enable the measurements to be made with the
following accuracy:

2.7.1.1. Speed of body block: within 2 per cent;

2.7.1.2. Time recording: within 1/1000 second,

2.7.1.3. The beginning of the impact (zero point) at the moment of first contact of
the body block with the steering control shall be identified on the recordings and
films used for analysing the results of the test.

2.7.1.4. Measurement of force

The instrumentation used shall comply with ISO 6487: 1987 unless otherwise
specified in this Regulation.

2.7.1.4.1. With load transducers inserted on the steering system:

The channel amplitude class shall be 1,960 daN (2,000 kg) and the channel
frequency class 600.

2.7.1.4.2. With accelerometers or load transducers inserted on the body block: Two
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unidirectional accelerometers shall be placed symmetrically in the transverse plane
of the centre of gravity of the body block. The channel amplitude class shall be 60
g and the channel frequency class 180. Other methods with regard to the number
and positioning of the measuring accelerometers shall be allowed, such as by
dividing the test apparatus in separate parts at the centre of gravity of which
accelerometers are placed to measure the acceleration horizontally and parallel to
the longitudinal axis of the vehicle.

The resultant force shall be the force corresponding to the maximum of the sum of
forces calculated or measured directly for each part of the body block.

2.8. Ambient temperature: stabilized at 20 deg. C +/- 5 C.

3. Results

3.1. After the test, the damage sustained by the steering mechanism shall be
ascertained and described in a written report; at least one side-view and one
front-view photograph of the "steering control/steering column/instrument panel"
area shall be taken.

3.2. The maximum value of the force shall be measured or calculated as indicated
in paragraph 2.4.

Annex 4 - Appendix

Body block
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1. Purpose

The purpose of this text is to verify whether the steering control meets the
requirements set out in paragraph 5.3. of this Regulation.

2. Installations, procedures and measuring instruments

2.1. General

2.1.1. The steering control shall be tested complete with trim.

2.1.2. If the steering control is fitted with a steering wheel air-bag, the test shall be
carried out with the air-bag inflated. At the request of the manufacturer and with
the consent of the technical service the test may be carried out without the air-bag
inflated.

2.2. Mounting of the steering control when seeking steering control approval
related to vehicle approval

2.2.1. The control shall be mounted on the front section of the vehicle obtained by
cutting the body transversely at the level of the front seats and possibly eliminating
the roof, windscreen and doors.

This section shall be fixed rigidly to the test bench so that it does not move under
the impact of the head form.

The tolerance on the control mounting angle shall be +/-2 degrees of the design
angle.

2.2.2. However, at the request of the manufacturer and with the agreement of the
technical service, the steering control may be mounted on a framework simulating
the mounting of the steering mechanism, provided that, as compared with the real
"front body section/steering mechanism" assembly, the "framework/steering
mechanism" assembly has:

2.2.2.1. The same geometric layout,

2.2.2.2. Greater rigidity.
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2.3. Mounting the steering control when seeking steering control approval only
The steering control shall be tested complete with trim. The steering control must
have a minimum collapsing space of 100 mm between the steering control and the
test bench. The steering shaft shall be firmly attached to the test bench so that the
steering shaft does not move under impact (see fig. 1).

2.3.1. However, at the request of the manufacturer the test may be carried out under
the conditions specified in paragraph 2.2. above. In such case the approval will
only be valid for the specified type(s) of vehicle(s).

3. Test apparatus

3.1. This apparatus consists of a fully guided linear impactor, rigid, with a mass of
6.8 kg. Its impact surface is hemispherical with a diameter of 165 mm.

3.2. The head form shall be fitted with two accelerometers capable of measuring
values in the impact direction.

3.3. Measuring instruments

3.3.1. The measuring instruments used shall comply with ISO 6487: 1987. In
addition they shall have the following characteristics:

3.3.2. Acceleration

Channel amplitude class 150 g CAC

Channel frequency class 600 Hz CFC.

3.3.3. Speed

Accuracy to within +/- 1per cent

3.3.4. Time recording

The instrumentation shall enable the action to be recorded throughout its duration
and the readings to be made with the accuracy to one-thousandth of a second. The
beginning of the impact at the moment of first contact between the impactor and

the steering control shall be noted on the recordings used for analysing the test.
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4. Test procedure

4.1. The plane of the steering control shall be set up perpendicular to the direction
of impact.

4.2. A maximum of four and a minimum of three positions on each steering control
wheel type shall be impacted. A new steering control shall be used for each impact.
On successive impacts the axial axis of the impactor shall be in line with one of the
following points:

4.2.1. The centre of the steering control boss;

4.2.2. The joint of the stiffest or most supported spoke to the inner edge of the
steering control rim;

4.2.3. The mid-point of the shortest unsupported area of the steering control rim
that does not include a spoke when hit by the head form;

4.2.4. At the discretion of the type approving authority, the "worst case" position on
the steering control.

4.3. The impactor shall strike the steering control at a velocity of 24.1 km/h; this
velocity shall be achieved either by the mere energy of propulsion or by using an
additional propelling device.

5. Results

5.1. n the tests carried out according to the above procedures, the deceleration rate
of the impactor shall be taken as the simultancous average of the readings of the
two decelerometers.

6. quivalent procedures

6.1. Alternative tests may be permitted at the discretion of the Type Approval
Authority provided equivalence can be demonstrated. A report shall be attached to
the approval documentation describing the method used and the results obtained.

6.2. Responsibility for demonstrating the equivalence of the alternative method
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shall rest with the manufacturer or his agent wishing to use such a method.

Figure 1 a: Testing set-up

Figure 1 b: Measurement of the testing set-up rigidity

Under a load of 800 daN producing a couple of 160m daN in relation to the point
"B", the displacement in any direction of the point "A" shall be lower than 2mm.
Annex 6

Procedure for determining the ""H" point and the actual torso angle for
seating positions in motor vehicles'

Appendix 1 - Description of the three dimensional "H" point machine (3-D H
machine)’

Appendix 2 - Three-dimensional reference system'

Appendix 3 - Reference data concerning seating positions’

! The procedure is described in Annex 1 to the Consolidated Resolution on the
Construction of Vehicles (RE.3) (document ECE/TRANS/WP.29/78/Rev.2).
Annex 7

Test Procedures for the protection of the occupants of vehicles operating on
electrical power from high voltage and electrolyte spillage

This annex describes test procedures to demonstrate compliance to the electrical
safety requirements of paragraph 5.5. For example, megohmmeter or oscilloscope

measurements are an appropriate alternative to the procedure described below for

—EFZEORBEANAI D LT D,
M1a : HEBREE

X1b : REIEE ORI E

800daN DHAMIZE Y i [B) OFHVIT 160mdaN DE— A > M4 L DK,
ROTAL OZENEIXEDFEIZHB VTS 2mm K & 35,

FHl6

HE/EOBEMBOHRA Y M EE MY ADORETFIE

181 =WTHRA > MEIER (3D HEIEH) oHmA!
142 =RTEEHFR!

1633 BEMEBICET L EET—#!
POUSERIE, EmEEE AT (RES3)
ORI 1 ITHE STV D

(303 ECE/TRANS/WP.29/78/Rev.2)

B RI7

BARBSEROREEICXT 2 EEELOERROIREH,» O OREBICET HHR
FIE

AN, SSHEOBRLREM~OWE 2T 2 720 ORBRFIEZ HET
Do BIZIEX, TRLICHIE S o fBARFLoRIE FIRIC ) L TiE, MfiEstat £
A v r A a =7 L HENHEDRRBEFETHD, 0BG, HBiHlIh



measuring isolation resistance. In this case it may be necessary to deactivate the
on-board isolation resistance monitoring system.

Before the vehicle impact test conducted, the high voltage bus voltage (V) (see
figure 1) shall be measured and recorded to confirm that it is within the operating
voltage of the vehicle as specified by the vehicle manufacturer.

1. Test setup and equipment

If a high voltage disconnect function is used, measurements are to be taken from
both sides of the device performing the disconnect function.

However, if the high voltage disconnect is integral to the REESS or the energy
conversion system and the high-voltage bus of the REESS or the energy
conversion system is protected according to protection IPXXB following the
impact test, measurements may only be taken between the device performing the
disconnect function and the electrical loads.

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

2. The following instructions may be used if voltage is measured.

After the impact test, determine the high voltage bus voltages (Vy,, Vi, V,) (see
figure 1).

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

This procedure is not applicable if the test is performed under the condition where
the electrical power train is not energized.

Figure 1: Measurement of Vy,, V, V,
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3. Assessment procedure for low electrical energy 3. RBER =X NVX—ORBRFIE
Prior to the impact a switch S; and a known discharge resistor R, is connected in EZERBRATZ . A A v FS R OMERI#Re & 544 T 5 BN & & WA Hakt
parallel to the relevant capacitance (ref. figure 2). 75 (H2zH) |

Not earlier than 5 seconds and not later than 60 seconds after the impact the switch | H22D 5% 7> H600% £ TORIC, AA v F S 2 L. BEV,ROERLZH
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recorded. The product of the voltage V, and the current I, shall be integrated over (t.) MOBBEVNEBEMEEROVAAT 25 ETORE () THEST5

the period of time, starting from the moment when the switch S, is closed (t.) until HLOLTH

the voltage V, falls below the high voltage threshold of 60 V DC (t,). The resulting | = OFE/ OFERN Y o — V&2 B E T HR =R VF— (TE) L7225,

integration equals the total energy (TE) in joules: th
- TE = [V, «I_dt
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manufacturer, total energy (TE) shall be calculated according to the following (b) TE = 0.5xCxx(V,’ - 3,600 Volt,)



formula:

(b) TE = 0.5 x Cx x(V,,> - 3600 Volt,)

When V|, V, (see figure 1) are measured at a point in time between 5 seconds and
60 seconds after the impact and the capacitances of the Y-capacitors (Cy;, Cy,) are
specified by the manufacturer, total energy (TEy,, TE,,) shall be calculated
according to the following formulas:

(c) TE,; = 0.5 x Cy1 x (V,2 - 3600)

TE,, = 0.5 x Cy2 x (V,2 - 3600)

This procedure is not applicable if the test is performed under the condition where
the electrical power train is not energized.

Figure 2: E.g. measurement of high voltage bus energy stored in X-capacitors
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4. Physical protection
Following the vehicle impact test any parts surrounding the high voltage
components shall be, without the use of tools, opened, disassembled or removed.
All remaining surrounding parts shall be considered part of the physical protection.

The Jointed Test Finger described in Appendix 1 figure 1 shall be inserted into any
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gaps or openings of the physical protection with a test force of 10 N +/- 10 per cent
for electrical safety assessment. If partial or full penetration into the physical
protection by the Jointed Test Finger occurs, the Jointed Test Finger shall be
placed in every position as specified below.

Starting from the straight position, both joints of the test finger shall be rotated
progressively through an angle of up to 90 degrees with respect to the axis of the
adjoining section of the finger and shall be placed in every possible position.
Internal barriers are considered part of the enclosure.

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

4.1. Acceptance conditions

The requirements of paragraph 5.5.1.3. shall be considered to be met if the Jointed
Test Finger described in Appendix 1, figure 1 is unable to contact high voltage live
parts.

If necessary a mirror or a fiberscope may be used in order to inspect whether the
Jointed Test Finger touches the high voltage buses.

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

5. Isolation resistance

The isolation resistance between the high voltage bus and the electrical chassis
may be demonstrated either by measurement or by a combination of measurement
and calculation.

The following instructions should be used if the isolation resistance is
demonstrated by measurement.

Measure and record the voltage (Vb) between the negative and the positive side of

the high voltage bus (see figure 1):
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Measure and record the voltage (V1) between the negative side of the high voltage
bus and the electrical chassis (see figure 1):

Measure and record the voltage (V2) between the positive side of the high voltage
bus and the electrical chassis (see figure 1):

If V1 is greater than or equal to V2, insert a standard known resistance (Ro)
between the negative side of the high voltage bus and the electrical chassis. With
Ro installed, measure the voltage (V1') between the negative side of the high
voltage bus and the vehicle electrical chassis (see figure 3). Calculate the isolation
resistance (Ri) according to the formula shown below.

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

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

Ri (ohm / V) = Ri (ohm) / Working voltage (V)

Figure 3: Measurement of V'

Electrical Chassis

Energy Conversion
System Assembly RESS Assembly

1 o ;
| . High Voltage Bus |

Energy s e |
[raction System

Conversion
System

Electrical Chassis
If V, is greater than V|, insert a standard known resistance (R,) between the
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measure the voltage (V') between the

positive side of the high voltage bus and the electrical chassis (see figure 4).
Calculate the isolation resistance (Ri) according to the formula shown below.

Ri =R *(Vy/Vy' - Vi/Vy) or R; = R*Vp*(1/V,' - 1/V3)

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

Ri (ohm / V) = Ri (ohm) / Working voltage (V)

Figure 4: Measurement of V,'
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Note: The standard known resistance Ro (ohm) should be the value of the
minimum required isolation resistance (ohm/V) multiplied by the working voltage
of the vehicle plus/minus 20 per cent.
Ro is not required to be precisely this value since the equations are valid for any
Ro; however, an R, value in this range should provide a good resolution for the
voltage measurements.

6. Electrolyte spillage
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Appropriate coating shall be applied, if necessary, to the physical protection in VB GAE, EEABRE O RERT LT —A7E S 2T L0 OEMIE DI

order to confirm any electrolyte leakage from the REESS after the impact test. HOFEZFERT D202, N Yoo 7 o —2 v S0 IRER# 5 LiE

Unless the manufacturer provides means to differentiate between the leakage of | Yl7e 2 —7 4 > V% JidTH D &5,

different liquids, all liquid leakage shall be considered as the electrolyte. TR o D 56 IR Z XA 5 FB A A — I — PR TERITIUL,
RIS N TEMRRTH L LRI D,

7. REESS retention 7. RERT X NF TS R T LOMLEREF

Compliance shall be determined by visual inspection. HEMEIZRHMEIC L > THIEESN D D ET 5,

Annex 7 - Appendix 1 RFFRII 761

Jointed Test Finger (IPXXB) FEEEn—7 (IPXXB)

Figure 1: Jointed test finger 1:F88Ta—7
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