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1- SCOFE OF RULES

1 - Scope

These international rules for
- the definition of gas turbine output and
+ the acceptance of gas turbinss

are applicable to traction type gas turbines insialled in motor rail vehicles,
but not to gas turhines for locomotives in mines and traction type gas tur-
bines for rail vehicles whose net oufput is less than 120 kW,

These regulations can alse be applied to auxiliary gas turbines (e.g.
for generation of electric current for lighting, cooking, heafing, etc.),
even when they are not osed for rail fraction purposes.

On the other hand, they shall not generally be applicable to gas tur-
bines which constitute enly one of the parts of a themic unit for the pro-
duction of mechanical energy (gas turbine playing the role of @ generator
»f warm gases, for example),
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A - DEFINITION OF GAS TURBINE OUTPUT

2- USEFUL SERVICE QUTPUT

2 - Definition of the useful service output

The useful service ouiput of the gas turbine is the mechanical outpyt
furnished for the propulsion of the vehicle and the driving of the auxiliary
machines which are not essential to the operation of the gas turbing,
whether the |atter drives these machines directly or indirectly,

The output ahsotbed by all the ovxiliary machines which are essential
to theoperation of the gas turbine is supplied by the gas turbine over and
above the useful output, whether the gas turbine drives thease machines
directly of indirectly,

it is olso.necessary to indicate the output-shaft speed (in r.p.m.) at
which the useful service output is developed,

3 - INTERNATIONAL RATING

3 - Definition of international rating

The international rating is the useful cutput which, by agreement, the
gas turbine is capable of developing under the conditions of acceptance
defined in Part Bof this leaflet, It corresponds to the functioning point A
in Appendix 3. B
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The speed at which the gas turbine is capable of developing this inter-
national rating is the rated speed.

If, during the tests in accordance with Chapter 7, the output absorbed
by the auxiligry machires sssential to the operatficon of the gas turbine is
provided by dn independent power source, the international rating is, from
the definition of useful service output given above in Article 2, equal to
the useful cutput developed during the acceptance tesfs, diminished by the
output absorbed by the auxiliary machines previously mentioned. I1is nec-
essary to list these machines and the output which they absarb,

4 = Performance conditions of the gas tutbine ot international rating

a) Atmospheric conditions

Enumerated below are the atmospheric conditions which should be
used as a basis for determining the rated output ) of the gas turbine

Atmospheric pressure

Py = 1 013 mbar

Ambient temperature o= +15°C

Relafive dir humidity e, — 60%

b} Infake and exhaust pressure loss

The rated output of the engine must be measured on the ‘test bench
without pressuie loss on intoke and exhaust, and without heterogeneity
Jfect ini distribution of the dir entering the machine.
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Consequently; the procedure for medsuring the oufput is as follows ;
= determining of the inftake and exhaust pressure loss,
- in‘accordance with Arficle 10-3 b, opplicafion of the corresponding corr-

ectioris for these pressure losses, to the output:characteristic defined
in Article 7.

These correction foctors must be determined by separate fests or .
by calculetions,

The-intoke and exhioust pressure fosses must not exceed the values
indicoted ih points 20 gnd 21 of Article 9,

The manufacturer must submit the formula for calculating pressure
losses to the purchaser for approval;

c) Fuel and lubricating oil
If necessary; for the starting phase, the gas furbine can be supp-

lied with o fuel with o pour paint of = 25° Cor less.

In principle, after starting,the gas turbine must be supplied with

diesel fuel. .

Lubrication must be affectad with -a commercial oil opproved by
the monufacturer, ’

The diesel fuel and the oil must comply with the provisions of
Article 18 a.
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5 - Reference fuel

Consumption shall be related to a reference diesel fuel with a calorific

value of less than 41 870 kJ/ kg (10.000 keal /kg).

. % - Measurement system

The metric system shall be used for all values, especially those con-
cerned with the measurement of the ratio in corrected co-ordinates between
the output and temperature af the input of the turbine (16).

The unit of power is the kilowatt (kW)
All temperatures shall be expressed in *C,

1f other measurement systems aré used, attention must be specially
drawn o this fact,

4 - MAXIMUM SERVICE QUTPUT

7 « Definition of the maximum service output

O

) The maximum service output i5 the maximum vseful output which the
gd& turbine can develop in service, on its vehicle, according to the partic-
vl conditions of utilisation (extemal temperature, atmospheric pressure,

logyl cycles, etc.).
=

=
n
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The values for the setting of the govemors of the gas turbine when new
shall be limited so that the temperature 16 at the input of the turbine is not

greater than that correspending to the intermational rating (point Cof App-
endix 3Y,

These settings for the utilisation output must ensure reliable operafion
of the turbine compatible with the guarantees required by the railway mo-
tive power depdriment and pemnit redsonubly |ong runaing periods between
meajor overhaul s, .

For this purpose, the rating must be :calculated on the output characters
istic , so that the temperature 16 at the input of the turbine does not
exceed the maximium value t6 (point E of Appendix 3,), ot the end of an
overhau! period, toking account of the sailing of the gas generator,

I addition, the vseful output at the end of on overhaul peried must not

be less than the minimum output P corresponding to Point D of Appen-
dix 3,

5 - GAS TURBINE DATA .

Gas turbine detg, to be checked during the type test, shall comprise :

- o dimensioned general orrangenment diawing (see Article B);

- & tabla of technical infarmation (see Article @),

- characteristic corves. {see Article 10},
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g - Dimensioned general orrangement drawing

The dimensionedgeneral arrangement drawing shall show the outline of
the gas furbine ond indicate the Tength, breadth and height measured res-

pectively

- gverall and

- from the centre line of the output shaft,

1+ shell, futhemore, indicate the direction of rotation, in accordance
with Article 13,

9. Table of technical information

The table of technical information shall include the following details :

1) exact description of the fype of gas turbine (manufacturer and type}

7) whather it has a free turbing

3) international rating of the gas furhine

(point A of Appendix 3) it I — kW
4) rated speed = ga5 GENEIAIOF i mmmmmmms s mion s ropa
+ free turbine (output shaft} i fop.m
5) type of heat exchanger, where provided
6) mass of the gas turbine as installed with and
T RN o] PRI TRERE R kg
7) vsoble fuels
g) specific fuel consumption
0
e o) full load {rated output) i kg/kWh
3 b) 3/ 4 load (3/4 rated outpul) kg/kwh
D o 1/2load (1/2 rated cutput) T £ L
= d)idling o [ b erbe oo es et e re e kg’ h
=
wn
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9} Fuel pressure
a) nomingl e e
b} minimal ;‘“"
- bar
with indicotion of the measuring poinf
10} Air flow under working conditions and at
rated SutpUt i kg
m— 5
1) Air filtering regulations
12) Recommended lubricating oil
13 M_aximum permissible percentage of fuel in the
ol {dilution) - e : 5
14) Capacity of lubricotion €ircuit i i ,E
15) Hent power to be dissipoted by the lubricating
il ot rated outpot e kW

16) Oil temperature at rated output

AREMAl o st
B) permissible maximum for-an ambient of 35 °C ______________________

with indication of the measuring point.

173 Ol pressure

with indication of the measuring point

18) Oil consumption at rated cutput {if measurable) oo kg h

19) Gil tlow af rated output


http://www.avadocuments.com/doc/uic-631-1977
http://www.avadocuments.com/doc/uic-631-1977

