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0 - GENERAL
0.1 - This Teaflet coptains guidelines coencerning the

design, manufacturs: and testing of transistorised inverters for
supplying fluorescent lamps conforming to I1EC (1) 81. They
should be adhered to by a11 railways {in order to ensure
economic -supply conditiens.

0.2 - Al the rfules specified in Teaflet 550-1 MElectronic
equipment for coaches and wagons” (to be published) are
applicable.

1 - MECHANICAL CHARACTERISTICS

1.1 = The inverters shall rnot exceed the dimensions
indicated in the drawings Appendices 1 and 2, The dimensions
relating to the mounting system &hal) be respected.

1,2 - The electrical connections and, where applicable, the
identification characteristics shall be designed in accordance
with Appendices 1 or 2 and shall conform to one of the
following versions. @

- flat plugs and identification characteristics ;
= 6,35 mm for 40 W inverters

= 5,00 mm for 13 W inverters;

- screw terminals

~ plug terminals.

(1) IEC = International ETectrotechnical Committes

1.3 - Each of the inverters shall be indelibly marked with
the following detalls :

= pame of manufactirer,

= type snd serial number,

+ date of manufacture (year, month or week),

- nominal power,

- nomimgl voltage,

= gircuit arrangement.

2 - ELECTRICAL CHARACTERISTICS

2,1 = Gereral operating conditiens

2.1.1 -~ Normally the inverters shal) be fixed direct
onto the lighting fitting without any insulating device being
used, Otherwise, the manufacturer shall ‘determine the size of
the heat sink required once the railway has indicated the
maximum temperature which the mounting surface can withstand.

2.1.2 - Special devices to facilitate starting are not
permissible, with the exception of the frame of the fitting, if
it is metal, or of a metal strip running ‘along the fitting if
this fitting is not metal,

2.2 - Power stage

The guidelines apply to inverters with a power
of 40 W and 13 W. With 80 W units, a 40 W or 36 ¥ lamp should
be. used, or two 20 W or 18 W. ones,
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2.3 - Input voltages
~  Nominal continuous voltages FL 119 v
= Supply voltages 18 .0 32V 90 ... 150V

2.4 - Modulation of supply voltage

The static tnverter should be capable of functioning
direct on a three-phase rectified network without smoothing.
This voltage exhibits harmonics with a peak-to-peak value 4f up
to 208 of the nomina)l voltage. This modulatton should not
result {n any damage to the inverter or to the lamps,

* 2.5 ~ Frequency

Regardless of the supply voltage, the temperature and
the Toad of the inverter, its operating frequency should in no
circumstonces be Tess than 18 kHz. Hf, as a result of damage -
a faulty lamp, for instance the load falls to zero, the
inverter may stop.

2.6 - Pratection

Each inverter shall be protected against :
= inversion of polarity,

= -demage, when coperating under no Toad or in the event of
reduced voltage,

-~ .damage, when a Tamp does not start.

2,7 - Current peak

At 1.1 Un the peak value of the lamp current shall not
exceed 1.7 times the effective value, .

2.8 - lgnition

o —i

2,8,1 = The inverters shall be of the delayed-start
type, pernitting the filaments to be put under veltage in the
first phase, and the flyorescent tube to be put under vaoltage
jn the second phase.

2.8.2 = The delay between the start of preheat and
ignitfon shall not exceed one sacarnd.

* 2.9 = Functioning range

24,9.1-~ If the lamp and the inverter -are within -20°C
and +707C, and a)so within the supply valtage limits, the lamps
should Vfght and remain properly and permanently 1it,

2.9.2 -~ If the lamp and the invertar are in an enclosed
space Bt 2 tempsrature of -25°C, the inverter should not
sustain any damage when placed under voltage.

2,10 - Rating

At a temperature of 22°C + 5°C and with a supply voltage
of 1.1 times the nominal voltage, the rating of the inverter
shouTd be greater than 75%.




2.11 - Absorbed power

Regardless of the supply voltage and for gﬁe same
inverter temperature of between * 5°C and + 70°C, the
alectrical power absorbed ty the tube should not exceed 1.1
times its nominal power and the rating should be higher than
TOX.

2.12 ~ Luminous flux

The luminous flux of the lamp-inverter assembly at
an ambient temperature of 22°C + 5°C and under a supply voltage
equal to 1,1 times the nomina! voltage, should be at least
equal to that of the reference assembly of tube and inductive
ballast 220 V/50 Hz defined in Appendix Il of Publication No.
81 of the 1EC at the same temperature (+ 1°C). The lamp should
be the same during the two measurements. [t should previausl¥
heve heen aged for 100 h, The measurements should be taken 1E
minutes after the lamp has been heated.

2,13 - Switched 1ife

With a new lamp at a temperature of 22°C * 5°C and
for a supply voltage of 1.1 times the nominal voltage, it
should be possible to execute 100 000 smitch cycles.

3 - TYPE TESTS

e

3.1 - Number of invertars

The type tests should be carried out o & minimum of
three untts. .

555 -1 ' = 10.-
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3.2 + Checking the conditions of the mechanicel end electrical
characteristics

The conditions of points T and 2 aré checked.

3.3 -~ Climatic tests

3.3.1 - High-temperature test

: With the fnverter functioning at its maximum voltagse
for & h at 70°C in fannad air, the temperature is. recorded at s
referance point indicated by the msaufactursr, that of the
transformer core and that ‘of the power semi-conductors. These
temperatures should not exceed the values indicated by the
manufacturer for permanent functioning.

3.3.2 - Tests of functioning in humid heat

The inverter in service, fed at {ts nominal voltage,
is subjected for 48 h (two cycles} to the humid heat test at
55°C and. with a_ homidity rate of 95%, defined $n [EC
Publfcaticn 68.2.30 (test D6), The invertar should withstand
thé tést without damage.

3.4 - Insulation strength and dielsctric stiffnass

3.4,1 - After the functioning test in humid heat (point
3.3.2) the fnsulation strength and the dielectric stiffness are
measured between

a) the {nput and output terminals
b) the input terminals and the switchbox
¢) the output terminals: and the switchbox,

The sets of terminals are short-circuited in.
sach case.
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3.4.2 - The continuous voltage used for measoring the
1nsu1at§on is 500 V. The insuTatien strength should not be Tess
than 5 M ohms.

3.4,3 - The following continuous voltages are used for
measuring the dielectric stiffness =

Check according to
Nominal voltage of the specimen

a b C
FL IR 500 V 500 V| 2000V
110 v 2000 vl 2000 V]| 2000V

3.5 - Switched-1ife test

One ‘switched cycle for checking a tamp. 1%
defined by @ minimum startfng time of 3 5 and an extinction
time of at least 70 s. The measurement of this switched 1ife s
the mean of the tests on 2 lamps, defined by EC publicatfon
81.

3.6 - Short-time overvoltage test

A direct overvoltage, and then an inverse ona,
¥5 applied at the lsaval of the supply source. The form of the
overvoltage is as shown in figure 4, section 22 of IEC
publication. No. 571, with the following values :

A=1,8 k¥ 3 = 0.9 kV b =45 s and d.o£ 0.1 ws

3.7 - Vibration énd fmpact tests

This test is carried out {in accordance with
section 2B of |EC publication No. 571.
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4 - PRODUCTION TESTING

These tests should be carried out with a1l the equipment
at a temperature of 22°C + 5°C.

4,1 -~ Functioning tesk

Ustng the rated voltage a functioning test should be
carried out with the JInverter providing 1ts noemal load
{one 40 W lamp or two 20 W lamps: in the case of 40 W
Inverters),

4,2 - Lighting test

A cycle of five consecitive illuminations and
extinctions should be adopted.

4.3 - Consumption measurement

The current used should not excesd the following
intensities :

- for a %0 W/2Z4 ¥V {invertar 2.2 A
WG W10 v 0,45 A
-~ for a 20 Wik ¥ inverter 1 A
20 W/1o v 0.22 A
- for @ 13 W/24% 'V INVERTER 0.7 A,

h < Dietectric test

Beatwaen the finterconnected terminals of the converter
and fts frame a voltage of 1500 ¥ 50 Hz should be applied for
60 s.




APPLICATION

As from 1 Januwary 1985 for all the items to be constructed.

All railways belonging to the Union,
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Heading under which the question has been dealt with :

- ‘Question S/R/FIC. - Approval of the new Leaflet £55-1
"Transistorised frverters for supplying fluorescent Tamps™.

(Traction and Rolling Stock Committee : Zurich, June 1983].
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