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submitted to the World Forum for Harmonization of Vehicle Regulations (WP.29) and to
the Administrative Committee AC.1 for consideration.
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Paragraph 2.41., amend to read:

"2.41. "Overnight locking system™ means a system designed to provide the
possibility to secure the service and emergency doors of the vehicle against
opening."

Paragraph 10.24., amend to read:

"10.24. Notwithstanding paragraphs 10.22. and 10.23., Contracting Parties applying
this Regulation shall continue to accept type approvals granted to the
preceding series of amendments, which are not affected by the 05 series of
amendments."

Add a new paragraph 10.25., to read:

"10.25. Contracting Parties applying this Regulation shall not refuse to grant
extensions of approval for vehicles which are not affected by the 05 series of
amendments."

Annex 3,

Paragraph 7.3., amend to read:
"7.3. Prevention of accidents"
Insert new paragraph 7.3.1., to read:

"7.3.1. If the engine compartment of a vehicle is located to the rear of the driver's
compartment, it shall not be possible to start the engine from the driver's
position when the main engine access panel located in the rear face of the
vehicle is open and which provide direct access to parts that represent a
hazard when the engine is running (e.g. pulley of belt drives)."”

Paragraphs 7.6.8.2. t0 7.6.8.2.1., amend to read:

"7.6.8.2. Every emergency window shall either:

7.6.8.2.1. Be capable of being easily and instantaneously operated from inside and from
outside the vehicle by means of a device recognised as satisfactory. This

provision includes the possibility of using e.g. panes of laminated glass or
plastic material, or"

Annex 8, paragraph 3., amend to read:
"3.1. Steps

The height of the first step ... of Class I, 1l and B. In the case where only
one service door meets this requirement there shall be no barrier or sign
which prevents that door from being used as both an entrance and an exit.

As an alternative for vehicles of Class | and A, the first step from the ground
shall not exceed 270 mm in two door openings, one entrance and one exit.

In low floor vehicles only a kneeling system, but not a retractable step, may
be engaged.

In other vehicles either a kneeling system and/or a retractable step may be
engaged.

The height of steps in ..."
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Annex 12,
Paragraphs 1.1. to 1.2.2., amend to read:

"1.1. "Line voltage" means the voltage provided to the trolleybus from the external
power supply.

Trolleybuses shall be designed to operate at a rated line voltage of either:

(@ 600 V (a working range of 400 to 720 V, and 800 V DC for 5
minutes); or

(b) 750 V (a working range of 500 to 900 V, and 1,000 V DC for 5
minutes); and

()  Withstand over-voltages of 1,270 V for 20 ms.

1.2. The electrical circuits of a trolleybus are classified according to their rated
voltage in the following classes:

1.2.1. "Voltage class A" means a:
rated voltage <30 V AC; and
rated voltage <60 V DC."”

1.2.2. "Voltage class B" means a:

30 V AC < rated voltage < 1,000 V AC; and
60 V DC < rated voltage < 1,500 V DC.
Paragraph 1.2.3., shall be deleted.

Paragraphs 1.3. to 2.6., amend to read:

"1.3. Rated climatic conditions

1.3.1. Trolleybuses shall be designed to operate reliably under the following
environmental conditions:

1.3.1.1. A temperature range of minus 25 °C to plus 40 °C;

1.3.1.2. A relative humidity of 98 per cent at temperatures up to 25 °C;

1.3.1.3. An atmospheric pressure range from 86.6 kPa to 106.6 kPa;

1.3.1.4. An altitude range from sea level to a maximum of 1,400 m above the sea
level.

1.3.2. Special environmental conditions, beyond the rated climatic conditions

specified in paragraph 1.3.1. above, shall be indicated in the type-approval
documentation (Annex 1, Part 1, Appendices 1 to 3) and communication
form (Annex 1, Part 2, Appendices 1 to 3).

1.4, "Self-extinguishing material” means a material that does not continue to burn
when the ignition source is removed.

1.5. "Insulation™: there are different types of insulation:

1.5.1. Functional insulation: ensures the functionality of the equipment;

1.5.2. Basic insulation: protects persons from electrical hazards in systems with

protective bonding;

153. Supplementary insulation: protects persons from electrical hazards in systems
without protective bonding;
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1.5.4.

1.6.
1.6.1.

1.6.2.

2.2.

2.3.

2.4.

2.5.

2.6.

Double insulation: combination of basic and supplementary, each
individually testable by a metallized intermediate layer.

"Rated insulation voltage"

For circuits connected to the line voltage, the rated insulation voltage (Unm)
for each part of the double insulation is the maximum line voltage according to
paragraph 1.1. above; and

For circuits insulated from the line voltage, the rated insulation voltage (Unm)
is the maximum permanent voltage that occurs in the circuit.

Current collection

Current shall be obtained from the contact wires by means of one or more
connecting devices, normally comprising two current collectors. (A single
current collector or a pantograph may be used in guided applications). A
current collector shall consist of a roof mounting (trolley base), a trolley pole,
a current collector head and a replaceable contact surface insert. Current
collectors shall be mounted so that they can turn in both horizontal and
vertical directions.

A current collector shall achieve, as a minimum, a +55° rotation about the
vertical axis of its attachment to the trolleybus and a £20° rotation about the
horizontal axis of its attachment to the trolleybus.

Trolley poles shall be made either of a material providing insulation or of
metal covered with insulating material representing functional insulation to
avoid short circuiting between the overhead lines in case of their detachment
(de-wiring) and shall be resistant to mechanical shocks.

Current collectors shall be designed to maintain adequate positive contact
with the contact wires when the wires are located at least between 4 and 6
metres above the ground and to allow the longitudinal axis of the trolleybus
to deviate at least 4.0 metres to either side of the mean axis of the contact
wires.

Each trolley pole shall be equipped with a device that automatically retracts
the pole in the event of the current collector becoming accidentally detached
from the contact wire (de-wired).

In the event of de-wiring, contact between the retracted poles and any part of
the roof shall be prevented.

The current collector head, if disconnected from its normal position on the
trolley pole, shall remain attached to the trolley pole."

Paragraph 2.7., shall be deleted.

Paragraph 2.8. (former), renumber as paragraph 2.7. and amend to read:

"2.7.

Current collectors may be equipped with remote control from the driver's
compartment, at least for retraction.”

Paragraph 2.9. (former), renumber as paragraph 2.8.

Paragraph 3.5., amend to read:

"3.5.

All electrical circuits and circuit branches of voltage class B shall be of dual
wiring. The trolleybus body may be used as a conductor for protective
bonding of circuits, double insulated from the line voltage, of voltage class B.
It also may be used as the return connection for voltage class A circuits.”
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Paragraph 3.7., amend to read:

"3.7. Electrical components connected to the line voltage shall have, in addition to
their basic insulation, a supplementary insulation from the trolleybus body,
the onboard power supply and signal interfaces.

For protection of current conducting parts and metallized intermediate layers
inside the passenger compartment or luggage compartment, the protection
degree IPXXD shall be provided (according to ISO 20653:2013).

For protection of current conducting parts and metallized intermediate layers
in areas other than the passenger compartment or luggage compartment and
not on the roof, the protection degree IPXXB shall be satisfied (according to
I1SO 20653:2013).

For protection of current conducting parts and metallized intermediate layers
on the roof with protection by distance, no protection degree is required."

Insert new paragraphs 3.7.1. and 3.7.2., to read:

"3.7.1. External insulations, e.g. on the roof and at the traction motor with occasional
conductivity and regular cleaning, shall have a minimum clearance of 10 mm.

They shall be mounted with shelter from weather or be designed as umbrella
insulators or insulators with drip edge or another method having equivalent
effects. Silicon as material or covering is recommended. In this case, the
minimum creepage distance shall be 20 mm.

With other materials or designs or mountings or extreme operation
conditions, a greater creepage distance shall be chosen. Documentation of the
layout is part of the approval (see item 6.2.11. of Annex 1, Part 1,
Appendices 1, 2 and 3).

3.7.2. Voltage class B equipment shall be marked with the lightning symbol. The
symbol background shall be yellow, the bordering and the arrow shall be
black.

The symbol shall also be visible on enclosures and barriers, which when
removed, expose current conducting parts of voltage class B circuits.
Accessibility and removability of barriers/enclosures should be considered
when evaluating the requirement for the symbol."

Paragraphs 3.8. t0 3.10.1., amend to read:

"3.8. The current conducting parts of electrical components, with the exception of
current collectors, surge arrestors and traction resistors, shall be protected
against moisture and dust.

3.9. Means shall be provided for a periodic resistance test to be conducted on each
basic and supplementary insulation of components with double insulation.
With a new and dry trolleybus, the insulation resistance of electrical circuits
at a test voltage of 1,000 V DC shall not be less than:

3.9.1. For each basic insulation: 10 MQ;
3.9.2. For each supplementary insulation: 10 MQ;
3.93. For the overall double insulation: 10 MQ.
3.10. Wiring and apparatus
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3.10.1.

Paragraphs 3
"3.10.4.
3.10.5.

Flexible wires shall be used for all circuits. The rated insulation voltage of
wires to ground shall be at least the rated insulation voltage according to
paragraph 1.6."

.10.4. and 3.10.5., amend to read:
Wiring of different voltages classes shall be mounted separately.

Wiring conduits shall be made of non-flammable or self-extinguishing
material. Conduits inside the passenger compartment of voltage class B shall
be closed and be made of metal. Metallic conduits shall be connected to the
vehicle chassis."

Paragraph 3.10.12., amend to read:

"3.10.12.

Paragraphs 3
Paragraphs 3
Paragraphs 4
"4.1.

4.2.

4.3.

Paragraphs 4

Each of the insulations of voltage class B equipment onboard the trolleybus
shall be tested with an AC power supply at test frequency of 50 - 60 Hz for 1
minute.

The test voltage (Uqes) for wiring and components at the trolleybus shall be:

Basic Insulation: Utest = 2 X Uym + 1,500 V
Supplementary Insulation: Utest = 1.6 X Uy + 500 V

For circuits double insulated from overhead line voltage, the test voltage
(Uqegy) shall be at least 1,500 V, or:

Basic Insulation: Utest = 2 X Uym + 1,000 V
The equivalent DC test voltage is V2 times the AC value.

Reinforced insulation in trolleybuses is not allowed for circuits directly
connected to overhead line."

.10.12.1. and 3.10.12.2., shall be deleted.
.11. to 3.11.2., shall be deleted.
.1.t0 4.3., amend to read:

In a trolleybus, each circuit energized by an overhead line voltage shall have
double insulation of the vehicle chassis.

The influence of dynamic charge currents, caused by capacitive couplings
between voltage class B equipment and electric chassis, shall be reduced by
the protective impedance of insulating materials used in entrance areas.
Stanchions and handrails at doorways, door panels and handles, mobility aid
ramps and the first steps shall be made of insulating material, or covered with
mechanical durable insulation or insulated from the trolleybus body.

The trolleybus shall be equipped with an onboard device for permanent
monitoring of leakage current or voltage between the chassis and the road
surface. The device shall automatically disconnect the high voltage circuits
from the contact system (when trolleybus is stationary) if the leakage current
exceeds 3 mA or if the leakage voltage exceeds 60 VV DC (according to EN
50122-1 or IEC 62128-1)."

4. 10 4.7., shall be deleted.

Annex 1, Part 1, Appendices 1, 2 and 3, insert new items 6. to 6.6.2. to read (for Appendix
3, reserve item 5):

"6.
6.1.

Special provisions for trolleybuses

Special environmental conditions for reliable operation:
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6.1.1.
6.1.2.
6.1.3.
6.1.4.
6.2.

6.2.1.
6.2.2.
6.2.3.
6.2.4.
6.2.5.
6.2.6.
6.2.7.
6.2.8.
6.2.9.

6.2.10.
6.2.11.
6.2.12.
6.2.13.
6.2.14.

6.3.

6.3.1.
6.3.2.
6.3.3.
6.3.4.
6.3.5.
6.3.6.
6.3.7.
6.4.

6.4.1.
6.4.2.
6.4.3.
6.4.4.
6.4.5.
6.4.6.
6.4.7.
6.4.8.

Temperature .......cccceevevvennene
External humidity level .........
Atmospheric pressure ...........
Altitude .o.ooevveeee

Vehicle

Maximum velocity (km/h: normal service/autonomous Service) ............cccu.....

Maximum inclination (%: normal service/autonomous Service) ..........c...c.......

Description of main POWEr CIFCUILS .......cccvveiieiieiice e

Circuit diagrams ...................

Protection measures (overview diagrams and drawings)........cccceevevvereeiennens

Insulation monitoring (if any)

Make and type of monitoring

[0 [V o

Principle of monitoring, deSCription .........cccocviiiiiiii e

Description of insulation levels of cOmponents ...........cccocevveevieevie e,

Electric motor

Make and type of eleCtriC MOLOr .........ccvvieiieiicce e

Type (winding, excitation) ....

Maximum hourly/continuous power (KW) ..o

Rated voltage (V) ...c.ccovevnenee.
Rated current (A) ...ccccoeeveennee.
Nominal frequency (Hz) .......

Location in the vehicle ..........

Power electronics

Make an type of traction INVEIEr ..........ccocvevveiiciece e

Maximum continuous power

Cooling system ..........ccccce..e.

Make and type of 24V-battery charger ..o

Maximum continuous power

Cooling system ..........ccccce..e.

Make and type of 3-phase AC SUPPIY ..ccerireiieiiiie e

Maximum continuous power
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6.4.9.
6.5.
6.5.1.
6.5.2.
6.5.3.
6.5.4.
6.5.5.
6.5.6.
6.5.7.
6.5.8.
6.5.9.
6.5.10.
6.5.11.
6.5.12.
6.5.13.
6.5.14.
6.5.15.
6.5.16.
6.5.17.
6.6.
6.6.1.
6.6.2.

(00001 1100 53 Y] (=1 1 SRS
Power supply for autonomous service:

SEOTAQGE SYSLEIM ittt sa e rr e nane e e
Battery/SUPEICAPS «.c.veveviriecieeeeieie st te sttt sttt e e saesresresneens
Make and type of StOrage SYSEM ......cccocvvviieeieieeiese e e
LAV =TT | LB ) S
CaPACILY (AN) i e
Location in the VENICIE .........oooveiriiiceee e
Make and type of CONLrol UNIt ......c.coveieiiiiiecceec s
Make and type 0f Charger ... s
Rated voltage (V) / minimum voltage (V), end of charge voltage (V) .............
Rated current (A) / max. discharge current (A), max. charge current (A) ........
Diagram of operation, control and safety .........cccccevvieiiiiievi e
Characteristics of charge periods ...
MOLOr-gENErator UNIt ........cciveiieieeie e
Hourly/cont. POWET (KW) ....coiueeiecece et
Make and type of unit or of motor and generator ..........c.cccoceviveviveveecieeiesnnnn,
Fuel and fUEL SYSTEIM ...oveiee e
Location in the VENICIE ...
Current collector

Make and type of current COIECLOr .......c.ccvevieiieiiie e

Operation of current COIIECLOr .........c.oiviiieiice e "

Annex 1, Part 2:

Appendix 1, insert new items 1.12. to 1.12.1.4. to read:

"1.12.
1.12.1.
1.12.1.1.
1.12.1.2.
1.12.1.3.
1.12.1.4.

Trolleybuses

Special environmental conditions for reliable operation:

TEMPEIALUIE ...
External humidity I8VEl ..o
ALMOSPRNEIIC PIESSUIE ...ttt
ATLEUE .o "

Appendix 2, insert new items 1.8. t01.8.1.4. to read:

"1.8.
1.8.1.
1.8.1.1.
1.8.1.2.
1.8.1.3.

Trolleybuses

Special environmental conditions for reliable operation:

TEMPEIALUIE ...t nre s
External humidity [IEVEl ........cccoviiiiii e

ALMOSPRNEIIC PIESSUIE ..vivieiiietiieeeete sttt
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1.8.1.4. ABTIIUAE o "
Appendix 3, insert new items 1.4. to 1.4.1.4. to read:

"1.4, Trolleybuses

1.4.1. Special environmental conditions for reliable operation:

14.1.1. TEMPEIALUIE .ottt ettt e et e e st e e e nbee e sbeeenbreens
1.4.1.2. External humidity [8VEI .......cocovoieiiice e e
1.4.1.3. AIMOSPNEIIC PrESSUIE .vvivieeieieeciesecteeee e sese st e ettt e e e e e et resreenes
14.14. AU .ot "




