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SPECIFICATION OF THE
VOLTAGE STABILISER TRANSFORMER.

O. FOREWORD

0.1 This specification was first igsved in April 1877 ~-4 %g
first draft revision was c¢irculated to Hailways diid manufaciurers
in August 1971, .

0.2 Assistance has been taken for the preparation of the speci-
fication from BS:171.1970 - Power Transformers.

0.3 The materials used in the manufacture of the unit shall come
ply with the following latest Indian Standard Specificationsia

18:3024-1965 Electrical sheet steel (Oriented)

1S:1271~1958 Classification of insulating materials
_ : : for electrical machinery and apparatus in
relation to their thermal stability in

service.
ISi4800(Part V)~  Enamelled round winding wires for
1968 elevated temperatures.
Oult Any deviation from this 5pecifidatibn calculated to impraove

the performance, utility and efficiency of equipment, proposed by
the manufacturer, will be glven due consideration, provided full
particulars with justification thereo®, are: furnished in the tendern

1.0 SCOPE

1.1 This specification covers the requirements of voltage staw
biliger provided in ac electric locomotives to give a steady out-
put voltage of 24 V for instrument lighting and 32 V for headlights
with supply from arno~converters at a nominal voltage of 380 si a
phase at 50 Hz. The voltage stbiliser shall be of the voltageps
transformer type with multiple windings and capacitors, a;
1.2 The unit should be of simple and robust design, capable OF
being easily maintained and should be free from undue vibrationd,

2,0 SERVICE CONDITIONS

2.1 The headlight voltage stabiliser covered in this specifica-
tion shall be suitable for service in ambient temperatures varying
from 0°C to 60°C with maximum relative humidity of 100% in altitudes

upto 1000 metres above mean sea level and in dusty atmospheric
conditions,

R2al The headlight voltage stabiliser and its mounting arrong(-
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uent oshall be of robust design for sractica duly ana shall witite

stand satisfactorily the vibrations and shocks normally
encountered in service as indicated below i~
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b) Maximum longitudinal acceleration - 3.0
¢) Maximum transverse acceleration N

(tet being acceleration due to gravity)
3,0 "RATING

3.1 The supply voltage from the arno converter at a ‘
nominal voltage of 380 V would normally vary from 290 to 460 v,
single phase, 50 Hz; with i+ 1% frequency variation, the
voltage may, however, be as high as 500 V for half-an-hour,

32 The output voltage of the wvoltage stakilisor Iranz.
former shall be 32+ 0.5 V and 24 +'0.5 V at 50 Hz for the
above input voltage under full load conditions. The two

.outputs shall be continuously rated at 11 A and 4 A respecc-

tivelys, Under no load conditions, the output voltages shall

not exceed 34 V and 26 V respectively, i
4,0 NORMAIL, DUTY .
ko1 The voltage stabiliser transformer shall be designed

for continuous operation or intermittent switching of either
or both windings at full load. The stabiliser shall alsoc be
able to operate continuously under no load conditions,

LY

340 _ CLASS OF INSULATION )
S5el B class,

6.0 COOLING ARRANGEMENT

6.1 The unit shall be naturally cooieda Louvrés/openings

in the outer casing of the stabiliser for dissipation of heat
from all its parts may be generowy provided including the
capacitors,

7.0 TEMPERATURE RISE

7.1 The maximum temperature rise, measured by resistance
method, permissible on the windings shall not be more than
the value specified below s~

B Class insulation - 60°¢

|
8,0 TERMINAL BOARD A
\
B.1 All the terminals of the unit shall be brought out on

a suitable terminal board, The input and output terminals .
shall be legibly and indelibly marked on the plate, In !
addition, an eagthing terminal shall be provided. The terminal
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arrangement shall be subject to approval of the indenting
officer, prior to manufacture,

8.2 Suitable spring washems and nuts for external
connections shall be provided on all the terminals including
earth terminal,

8.3 411 components, including bolts, nuts, washers,
screwa etc, of the voltage stabiliser shall be suitably
pretected against corrosion and rust,

9.0 FINISH

9.1 . Thé headlight voltage stabiliser shall be finally
finished and painted l1ight grey in accordance with *5:1650-1960

10,0 MOUNTING

10,1 Mountlng arrangement shall be subJect to approval of’
the indenting officer, prior to manufacture.

11l.0 RATING PLATE

11,1 A rating plate in anodised aluminium shall be provided
in the unit to show ‘the rating, insulation, method of conneow
tion with necessary circuit diagrams, etcs The following ’
particulars shall be clearly and 1ndelmb1y marked. on the
rating plate =

(a) Name or tradé mark of the manufacturer -
(b) Manufacturerts serial number

(¢} Year of manufacture

- NB4589

(d) Rated nominal input voltage/voltage range

. {e) Rated output voltage/voltage range for each
winding

(f) Rated frequency (with permissible variation
as a percentage)

() Rated output in amperes/voltamps/watts for
each winding

(h) Input power factor (minimum and maximum)
(j) Class of insulation

(k) Condenser value and rating (if used}

(*) Colours for building and decorative finishes,

.....4
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12,0 ‘DRAWINGS

12.1 Drawing No, (to be indicated by GLW},
giving the overall limiting dimendions is attached herewith,

13.0 TECHNICAL DOGUMENTS

13.1 The manufacturer shall supply technical documents and
maintenance instructions as desired by the purchasem

14,0 TOOLS

1h.1 The supplier shall supply a complete set of toocls for
maintenance with sach batch of 20 sets of equipments supplied.
The list of tools to be supplied shall be furnished alongwith
the tenders

15.0 SCHEDULE OF PARTICULARS '\

15,1  Thé¢ schedule of particulars of the voltage regulator e
to be furnished with the tenders are included in Appendix A,”

16,0  TESTS

1641 = Tests are classified as type tests and routine tests,.
Type tests shall be carried out on one equipment for a bateh
of 20 sets of cquipment supplied.

16.1 1 The following tests shall be carried out on headlight
-voltage stabiligem -~ .

a) Type tests =

Measurement of resistance {cold)
No load voltage ratio test

On load temperature rise test

Open circuit temperature rise test

High voltage test

Leakage: current and power factor test.

Measurement of weight
b) Routine tests -

Measurement of resistance

No load voltage ratic test
On load temperature riss test
High voltage test

Leakage current and power factor test

looo-ls
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16.2  Iype tests
<l
16.241 Measurement of resistance (cold)

s+ o *.  The resistance of each of the windings, when cold,
shall be measured either by bridge or voltage drop method,
Record method of test, voltage, current, resistance values
and the temperature, for each winding,

In case of voltage drop method, the current shall be
llmited to 50 per cent of the rated current of the w1nd1ngs.

16,2.2 No Load volt%ge ratio testt

- - The primary supply voltage should be varied from 220
to 500 V in steps of 40 V and the secondary output voltages on
no- load shall be measured at the two output terminals, The
primary input current and power factor shall also be recorded,

- 1642.3 0On load temperature rise test
.. With the input primary voltdge as 290 V, 380 v, LEor V

and 500 V, the output secondary volqage and total losses shall
be measured for the load currents i-

Amperes
(L) 32 V tapping - 11
24 Vv tapping . b
(ii) 32 V tapping . i 1L
(141} 24 Vv tapping 4 -
o

Contlduous'temperature rise of the windings shall be measungyl

at all the above voltages as specified in. Note at cLausa e
16.2.4, ©

16.2.4 Open circuit temperature rise test

Cam. Immediately after the test specified in 16.2.3 at
500 V, the secondaries should be open circuited and the
temperature obscerved after 10 minutes. If the temperature
has increased from that found in test at 1642,3 then
temperature measurement shall be made every 10 minutes t11l
a steady state is reached, Xf there is no further rise in
temperature after 10 minutes of switching off of the
secondaries, the test may not be continued, Record the
temperatures and the method of test, .

Notes Correction factor in temperature rise ghmll
be applied as: per oliause 41,9,2 of BS:171-1970
and the firm shall indicate the load loss/kg
for applying the correctione

QC.')Q&
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160245 High voltage test

An overvolsage test of 2 kV rms, 350 Hz, with respsot
to earth, shall be made for one minute on the primary winding
and condenser windlng with condenser short circuited. The
secondary windings shall be tested at ‘an overvoltage of 500 V
by & megger, This test shall be done at the prevalent ambient
temperature of the test sites The insulation resistance of
the gtabiliser shall also be measured before and after the
high voltage test and the value shall not be less than
5 mega ohms,

16,246 akage cuprent and po actor ¢ of capacito

If a capacitor 1s used in the system, as in the case A
of a saturable core stabiliser, the capacitor shall be J‘ested
independently in firm!'s works and its maximum rated woltage
and its leakage current and power factor recorded. The capa- g
citor shall conform to 153283h~1964 ~ Specification fer shunt
capacitors for power systems -~ and shall be suitable for
operation under service conditions stlpulated in clause 2,0

16.2.7 Meag ment of wei
. Record the weight of the s»abilisar;in'workxng oxder.

1643 Routing tests

16,3.1 Measurement of resigtance

16.3.1.1 The resistance of each of the windings, when cold,
shall be measured as specified in clause 16.,2,1,

16.3.1.2 The walue of resistance recorded shall not differm
from the corresponding type test values by more than & 10%,
after making temperature ocorrections, if necessary, An average
value for 5 units shall be considered as the typical value.

16n5.2 No load veltage ratio test

A test shall be conducted as specified in 164242 but
at ‘290 v, 380,V and 460 v only,

164343 n load tomperature’'rise

v

. . The temperature rige shall be computed as undersw~

. With the input primary voltage of 380 V, the output
secondary voltage and total losses 'shall be ‘measured
for the load currents stipulated in'clause 16.2.3
and values compared wilith type test resulta, Thae
temperature rise so computed shall be indicated, The
temperature rise during routine test shall not
exceed B% of tho value recorded during type test,

tibnc7
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High chtage.tesw

Test shall be conducted as specified in ¢lause

ower factor test of capacitor

akage cu nt and
Test shall be conducted as specified in clause
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" B) Number of turns on

APY BWLEX ..

Schedule of performance, technioal
and_other partigulars '

. Name of the manufactureir

Type, make and model

‘Continuous maximum rating for ;
specified cooling, temperature -

‘rise and ambient temperature

¥

Number of phases
Volts: Input and Output (range of variation)

Full load current at the rated input
voltage: Input and Oytput

Details offinsulation (includlng drawings)
Hﬁthod of ventilation

a) for transformer winding,

_b) for capacitors

Maximum temperature rise in windings

by resistance over maximum ambient
temperature of 60°C with test conditions
specified in clause 16 2.3 of the
sp601ficat10n

' Maximum temperature risé of cdre”

‘ i ol
-Eff1c1ency at full’ 1oad at nominal" o
voltage of 380 V 3
. »
Winding data T - _ a
a) Type of winding _ A " _5

i) 380 V winding
ii) 32 V winding
iii) 24 V winding
iv) Stabilizing winding
c) Wimding conductor size and current density for
i) 380 V winding
ii) 32 V winding
iii} 24 V winding

iv) Stabilizing winding

..0..2
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iid) 2% V winding o . 1

g)
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Insulation co%eriné'on conductors
{indicate specification to which
they comply

Type of joints in the winding, 1f any
Resistance of windings at (20°C) :
1) 380 V winding

ii) 32 V winding

iv) stabilizing winding .

Details of varnlsh for impregnation
and impregnation procedure "

ra T 'e_ -1.'1 Y \,'1
Insulation resistance of

4 2

i) 380 V winding

ii) 32 V winding

iii) 24 Vv winding

iv) Stabilizing winding

‘a) Maximum flux density in core.
(furnish magnetisation curve)
b) Thickness of iron stampings )
i
c) Insulation between core laminations
(material)
d) Type of joint between the core
- 1imbs and yoke
o) Number of stampings of each type

Type and particulars of terminal box
and cable: entry (furnish drawing)

Type, make and model of capacitor

Marnufeoturer/Supplierts name for
capacitor

Capacitor rating

!
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Number and arrangement of capacitors

‘Perf&rmance test certificate for

capacitor .

Dimensions of the assembled unit
a) From base to topmost pdint

b) Overall breadth

c) Overall leﬁgth

d) Bolting dimensions

Total weight of the unit in kg,

Details of proposed mode of packing
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