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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:
1.1. 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).
1.2. Electrical circuits of trolleybus

“high voltage circuits” neans circuits supplied with contact
system vol t age

“l ow voltage circuits” nmeans circuits supplied with
accurul ator battery vol tage.

1.3. Rated climatic condition

Trol |l eybuses are intended to provide a reliable transit service
in the environmental conditions wth:

a tenperature range of mnus 40°C to plus 40°C,

arelative hunmidity of 98 per cent at tenperature of 25°N and
| ower ;

an atnospheric pressure of 650 to 800 mm Hg

altitude fromsea level to 1,000 m maxi mum

2. POVWER COLLECTI ON

2.1. El ectrical power fromoverhead wires is transmtted to
troll eybuses with power collectors. The power collector is
conprised of a pole, a trolley electric current collector and a
repl aceabl e collector insert. Power collectors are hinged to
troll eybuses, and turn in horizontal and vertical directions.

2.2. Pol es shall be nade of insulating nmaterial resistant to netal
shocks. Insulation shall be repairable.

[ The Net herlands proposes to | eave “or be covered with

insulating material”]

2. 3. 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 neters height and the trolleybus
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touring excursion deviation distance is of at least 4.0 neters
to each side with respect to the axis of the overhead wires.

In case the pole unwires, the trolley electric current collector
shall not reach higher than 7.2 mand decline |lower than 2.2 m
above the roadway.

[ The Netherlands proposes to add “and decline | ower than 0.5 m
above the roof of the trolleybus; however for the purpose of
mai nt enance this nay be reduced to 1.5 m above the road”]

Each power collector shall be equipped with the device pulling
the pole 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 eybuses shall be at |east 10 MW.

Power collectors can be equipped with a renote control fromthe
driver’s conpartnent at |east for unw ring.

Certain arrangenents at the trolleybus shall provide an
opportunity for the driver to replace, if necessary, carbon
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.
Protection shall be arranged by automatic reset circuit breakers
renmote or manually controll ed.

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

Current-breaking apparatus shall provide interruption of
particul ar damaged circuits.

For any circuit only a protective apparatus shall interrupt the
positive side of the circuit.

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

Control circuits, light-signalling devices, lighting etc. shal
be fed froma DC | ow vol tage source conprising accumrul at or
battery and charger

Case, cell covers and trays shall be nmade of inflammble or
hardly flammable nmaterials.
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3. 8. The trolleybus should be as tolerant as possible to power the
system operational working range linmted by the nationa
standard in the country the trolleybus is delivered to.

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

3. 10. El ectrical conponents with the exenption of traction resistors
shall be protected agai nst noisture and dust inside the body, on
i nsul ated and conducted parts.

3.11. At rated climte conditions for a dry and clean trolleybus,

i nsul ation resistance of electrical circuits when all rotating

machi nes and apparatus are switched on shall not be I ess than

- body to high voltage electrical circuits 5 MW
- high voltage electrical circuits to low electrical circuits 5 MWV
- body to positive pole of |low voltage electrical circuits 1 M

3.12. Wring, Cabling and Apparatus

3.12. 1. Wring and cabling rmust be assuned for operation at anbient
tenperature range of mnus 40°C to plus 40°C.

3.12. 2. Only nulti-line copper wires shall be used for high voltage
circuits. Al high voltage DC wiring shall have insulation
rated for 3,000 v DC or AC

3.12. 3. Mounted wiring and cabling should not be tight. Each wire or
cable shall withstand twi ce replacenent of end termnals.

[ The Net herlands proposes to read the clause as “Munted wiring
and cabling shall not be stressed nechanically”]

3.12. 4. Wring, cabling and termnals shall be resistant to relative
hum dity up to 98 per cent at the anmbient tenmperature of 25°C

3.12.5. Wring insulation shall not propagate burning.

2.12. 6. Wring of different voltages shall be nmounted separately.

3.12. 7. Cabling conduits shall be made of non-flanmable materi al

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

3.12.9. Cabling and wiring | ocated under the trolleybus shall be nounted
into a conduit protecting agai nst water and dust.

3.12.10. Fast eni ng and arrangenent of wi ring and cabl es shall exclude

damage (fraying) of insulation.

Grommets of elastomeric material shall be provided at points
where wiring penetrates netal structure to exclude insulation
damage.
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Radi us of bound tubes containing wiring shall be five externa
di aneters of the tube m ni mum

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

Precautions shall be taken to avoid damage of wiring and cabl es
from heated resistors and other electrical conponents. In
critical areas thermp-resistant wires or cables shall be used.

Wring holders, connectors and other devices for nmounting shal
be made of no flammble or hardly flammable materials.

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

Test voltage U, for electrical equipnment, wiring and cabling for
hi gh voltage circuits shall be to the val ue of:

U es = 2.5 U + 2000 v,
where U - rated voltage of the contact system
Test voltage for |ow voltage equi pment U, = 750 v.

El ectrical machi nes, apparatus, devices, wiring and cabl es shal
wi t hstand mechani cal affects, applied to fixations, as follows:
- sine-wave formvibration of 0.5 - 55 Hz frequency and 10 m s?
maxi mum anpl i t ude including resonance if produced;

- descrest shocks of 30 m s? peak shock accel eration
lasting 2 - 20 ns in vertical direction

ELECTRI CAL SAFETY OF PASSENGERS AND SERVI CE PERSONNEL

At rated climte 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 mA (Grounded contact system.

[ The Netherl ands proposes to | eave paragraph 4.2. of

docunent TRANS/ WP. 29/ GRSG 1999/ 25 in wording as follows “At any
operation conditions | eakage current shall not be higher than

3 millianpers [ma] at voltage of 600 V DC

Voltage |limts between chassis and the road surface during
operation:

U< 15 Vv no al arm
15 V< Upx <50V al arm
Uu>50YV al arm and di sconnection”]
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Trol | eybus nmust be equi pped with onboard indicator or another
device for permanent nonitoring of |eakage current or protection
of people at the appearance of |eakage current.

The installation of |eakage current control device does not
excl ude periodi cal inspection high voltage equiprment insulation
in transit service conditions.

St anchi ons at doorway shall be made of insulated nmaterial or
pl ated with mechanically durable insulation. Insulation
resi stance shall at least be 1.0 MW on a contact square

of 100 + 5 cnft.

The first steps shall be made of insulated material or plated
with mechanically durable insulation. Insulation resistance
shall at least be 1.0 MV at a square of contact

of 300 + 5 cnf.

Door panels shall be nade of insulated material or insulated
fromthe troll eybus body. Insulation resistance shall be 1.0 MV
at least at a contact square on the panel of 300 + 5 cnt.

Sidewal | 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. |Insulation resistance in respect of the

troll eybus body shall not be less than 1.0 MW at a square of
contact of 200 + 5 cnf.

THE DRI VER S COVPARTMENT

In the driver’s conmpartnent there should not be any high voltage
equi pnent accessible for the driver

The instrunment panel shall be equi pped with:

- gauge indicating presence of a voltage in the contact system
- indicator of disappearance voltage in the contact system
- indicator of main automatic switch of the contact system
vol tage state;
- indicator of charge/discharge of the batteries;
- indicator of dangerous potential on the body or of a | eakage
current exceedi ng perm ssible value.”




