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Par agraph 2.

1., amend to read

"2.1.

"Vehicle", means a single deck vehicle designed and equi pped for
the transport of nore than 22 passengers. There are three C asses
of vehicles. A vehicle may be regarded as belonging in nore than
one class. In such a case it nmay be approved for each class to
which it corresponds;"

Insert a new paragraph 2.1.4., to read:

"2.1.4.

Par agr aph 2.

"Trol |l eybus", neans a vehicle of Classes I, II, or IIlI,
electrically driven by energy fromexternal wires."

1.4. (forner), renunber as paragraph 2.1.5., and anmend to read:

"2.1.5.

Par agr aph 2.

"Articul ated vehicle" neans ....

1.5. (forner), renunber as paragraph 2.1.6.

Par agr aph 5.

2.1.4., anend to read:

Par agr aph 5.

sections of an articul ated vehicle to which ....

5.4.5., anend to read:

...... to the road surface, but never on any exhaust system or any
hi gh vol tage el ectrical equipnent.”

Insert a new paragraph 5.5.5.3.4., to read:

"5.5.5.3. 4.

Par agr aph 5.

retrieving of trolley poles.”

5.6.3., anend to read:

Par agr aph 5.

..... does not exceed 16 A. In the case where electronics are
i ncorporated, these circuits may be protected by protection devices
integrated into the el ectronic conponents or systens.”

5.9., anend to read

....... permtted within 10 cm of any exhaust system conponent,
any high voltage electrical equipnent or any other significant
source of heat of a vehicle unless the naterial is effectively
shi el ded. For the purpose of this paragraph, a flanmmble materia
is considered to be one which is not designed to withstand the
tenperature likely to be encountered in that |ocation. Were
necessary, shielding shall be provided to prevent grease or other
flammabl e naterials coming into contact with any exhaust system
any high voltage electrical equipnent or any other significant
source of heat."
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Paragraph 5.6.1.2., anend to read:

P rigid section of an articulated vehicle shall be ...
articulated vehicle of Class I."

Paragraph 5.6.1.6., anend to read:

P, section of an articulated vehicle shall be treated as a
separate vehicle ..."

Paragraph 5.6.1.9., anend to read:

. in the case of Cass | vehicles. There should not be any
escape hatches fitted in the roof of any trolleybus. The m ni num
nurmber of hatches shall be:"

Paragraph 5.9., anmend to read:

"5.9. Articul ated section of articul ated vehicles"

Paragraph 5.9.2., anmend to read:

"5.9. 2. When the articul ated vehicle at its unl aden kerb nmss ..

Par agraph 5.9.4., anmend to read:

"5.9.4. On articul ated vehicles, handrails and/ or

Par agraph 5.10.3., anend to read:

..... (see annex 4, figure B) in the case of an articul ated
vehicle."

Paragraph 5.11., anend to read:

"5.11. Direction holding of articul ated vehicles"

Insert a new paragraph 5.16., to read:

"5.16. Trol | eybuses shall conply with the prescriptions of annex 8.

Insert a new annex 8, to read:

"Annex 8
SAFETY PRESCRI PTI ONS FOR TROLLEYBUSES
1. DEFI NI TI ONS

For the purpose of this annex:
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1.2.

1.3.

Cont act system vol tage

Trol | eybuses can be supplied with contact system voltage of
rated val ue of:

- 600 V (a working range of 400 to 720 V);
- 750 V (a working range of 500 to 900 V).
El ectrical circuits of trolleybus

(i) "high voltage circuits" nmeans circuits supplied with
contact system voltage

(ii) "l ow voltage" circuits nmeans circuits supplied with
accunul ator battery voltage and with a charger
outl et of nominal 24 V voltage.

(iii) "three phase circuits" nmeans circuits supplied with
a second converter outlet of three phase voltage not
exceedi ng 400 V AC

Rated clinmatic conditions

Trol | eybuses are intended to provide reliable transit service in
the environnental conditions with:

(a) a tenperature range of mnus 40 °Cc to plus 40 °c;

(b) an relative humdity of 98 per cent at tenperature
of 25 °c and | ower;

(c) an at nospheric pressure of 866 to 1,066 kPa
(d) altitude fromsea level 1,000 m maxi hnum

"Sel f extinguishing material" neans a naterial which does not
continue to burn when the ignition source is renpved.

PONER COLLECTI ON

El ectrical power fromoverhead wires is |eaded to trolleybus

wi th power collectors. The power collector is conprised of a
pole, a trolley electric current collector and a replaceable
collector insertion. Power collectors are hinged to

troll eybuses, and turning in horizontal and vertical directions.

Pol es shall be nade of insulated naterial or netal covered with
insulating material resistant to nmechani cal shocks.

Power collectors shall be designed to maintain adequate positive
contact with the overhead trolley electric supply wires when the
wires are located at 4 to 6 nmetres above the ground and

troll eybus axis to axis deviation distance of at |east

4.0 meters to each side with respect to the axis of the overhead
Wires.
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In case the pole unwires, trolley electric current collector(s)
shall not be raised higher than 7.2 nmetres above the road, or

1 neter maxi num above electrical supplied lines at the tine of
de-wiring, and shall not be declined |ower than 0.5 netres above
the roof of the trolleybus.

Each power collector shall be equipped with a device pulling the
pol e automatically down if the pole unwires.

The trolley electric current collector, if wenched out of the
pol e, shall be kept connected to the pole and should not fal
down.

I nsul ation resistance of the electric current collector to
troll ey bases shall be at |least 10 MQ:

Power collectors nmay be equi pped with remote control fromthe
driver’s conpartment at |east for unwring.

Certain arrangenents at the trolleybus shall provide an
opportunity for the driver to replace, if necessary, power
collector inserts in transit service conditions.

TRACTI ON AND AUXI LI ARY EQUI PMENT

El ectrical conponents installed on the trolleybus shall be
prot ected agai nst over-voltage and short-circuit current. The
protection shall preferably be assured by current-breaking
apparatus that are reset automatically, renotely or manually.

El ectrical conponents shall be protected agai nst commutation or
at nospheric over-voltage

Current-breaki ng apparatus shall provide interruption of particular
damaged circuits.

If any circuit includes single current-breaking apparatus, it
shall be installed in the positive wire of the circuit.

Al electrical circuits and circuit branches shall be of dua
wiring. The trolleybus body can be used for current return
grounds only for |low voltage electrical circuits.

Battery cases, accumul ator covers and battery conpartment trays
shal | be made of non-flamrabl e or self extinguishing materials.

El ectrical conponents energized by the trolley line voltage
shal | have additional insulation fromthe body and transni ssion

El ectrical conponents with exenption of traction resistors shal
be protected agai nst penetration of npbisture and dust inside the
body and on insulated and current conducting parts.

At rated climate conditions for dry and clean troll eybus
i nsul ation resistance of electrical circuits when all rotating
machi nes and apparatus are switched on shall not be less than

(i) body to high voltage electrical circuits 5 MQ
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(ii) high voltage electrical circuits to | ow 5 MQ
electrical circuits

(iii) body to positive pole of |ow voltage 1M
electrical circuits

Wring, cabling and apparatus

Only multi-line wires shall be used for high voltage circuits.
Al high voltage DC wiring shall have insulation rated

for 3,000 V DC or AC

Mounted wiring and cabling should not be stressed nechanically.
Wring insulation shall not propagate burning.

Wring of different voltages shall be nounted separately.

Cabling conduits shall be nmade of non-flanmable materi al

Cabling tubes | ocated under the floor shall exclude propagation
of water and dust.

Cabling and wiring |ocated under the trolleybus shall be
inserted into conduit protecting against water and dust.

Fast eni ng and arrangenent of wiring and cabl es shall exclude
damage (fraying) of insulation.

Gonmets of elastoneric material shall be provided at points
where wiring penetrates netal structure to exclude insulation
damage.

Radi us of bound tubes containing wiring shall be five externa
di aneters of the tube mi ninum

Location of wiring in apparatus breaking off electrical current
shal | exclude skipping the electrical arch onto the wring.

Precautions shall be taken to avoid damage of wiring and cabl es
fromheated resistors and other electrical conponents. In
critical areas thernp-resistant wires or cables shall be used.
Wring hol ders, connectors and other devices for nounting shal
be nade of non-flammabl e or self-extinguishing nmaterials.

El ectrical conponents of the hardly flammable materials may be
install ed outside passenger conpartnment only.

Test voltage Ues for electrical equi pnent, wiring and cabling
for high voltage circuits shall be of value of:

Uest = 2.5 U + 2,000 V AC,
where U - rated voltage of the contact system

Test voltage for |ow voltage equi pment U ;e = 750 V AC
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The test voltage at frequency of 50 Hz shall be approximtely
sinusoidal form The time of application of the test voltage is
fixed at 1 nin.

El ectrical machi nes, apparatus, devices, wiring and cabl es shal
wi t hst and nmechani cal affects, applied to fixations, as follows:

(i) si ne-wave formvibration of 0.5 - 55 Hz frequency and
10 m s? maxi mum anplitude including resonance if produced;

(ii) di screte shocks of 30 m s? peak shock accel eration
lasting 2 - 20 ns in vertical direction.

ELECTRI CAL SAFETY OF PASSENGERS AND SERVI CE PERSONEL

At rated climate conditions for dry and clean trolleybus
connected with both power collectors to wire of positive
polarity and negative polarity of the contact systemto "the
ground" | eakage current fromthe body shall not be higher than
0.2 nmA (Grounded contact systen.

Trol | eybus nust be equi pped with onboard device for permanent
nonitoring of |eakage current or voltage between chassis and the
road surface. The device shall disconnect the high voltage
circuits fromthe contact systemin case of |eakage current
exceeding 3 mA at a voltage of 600 V DC, or the voltage of nore
than 40 V.

Stanchi ons at doorway shall be made of insulated nmaterial or
plated with mechanically durable insulation or insulated from
the trolleybus body. Insulation resistance shall at |east be

1.0 MQ on a contact square of 100 = 5 cnf.

The first steps shall be nade of insulated material or plated
wi th nmechanically durable insulation. Insulation resistance

shall at least be 1.0 MQ at a square of contact of 300 + 5 cnf.

Door panels shall be nmade of insulated material or insulated

fromthe troll eybus body. Insulation resistance shall be 1.0 M
at least at a contact square on the panel of 300 + 5 cnf.

Si dewal | area adjacent to the door apertures shall be plated with
insulation. The insulated area shall extend at |east 50 cm wi de

each side of the door apertures and at |east 200 cm high fromthe
roadway. |nsulation resistance in respect to the trolleybus body

shall not be less than 1.0 M) at a square of contact

of 200 = 5 cnf.

If the trolleybus is equipped with double insulated converters,
paragraphs 4.3 to 4.6 need not be applied.

THE DRI VER S COVPARTMENT

In the driver’s conpartnent there should not be high voltage
equi prent accessi ble for the driver
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5.2. As a mininum the instrument panel shall consist of:

(a) indicator of voltage in the contact system

(b) indicator of zero voltage in the contact system

(c) indicator of main automatic switch of contact system voltage
state;

(d) indicator of charge/di scharge of the batteries;

(e) indicator of dangerous potential on the body or |eakage
current exceedi ng permi ssible value.”



