GLASGOW REPORT No 48950

"*YICEROY OF INDIA®,

Main Pro Ma

Two Turbine Alternaters,
§000 Eilowatte., Maxioum Rating,
2720 Velte. 3 - phase,
2690 R.P.M,
Maximum epeed rating 3110 R.P.M,
6536 Eilowatte, 3150 Voltse,

Iwo Bynchronous Motors sach -
8500 8,H,.F,
3150 Volte..

109 R.P.M,

3 - ph“-l

There are two ssparate windinge in the Propelling Motor
Stator and therefore eix H,7, Isade are attachsd to each
motor. In event of a fault developing in either of the
windings, it can be cut out and the motor wsed at half power.

¥or ordirary eynchroncus rumning the rotor is excited
through twe sete of slip-ringe by direet current at 220 Volts
supplied by the auxiliary generatore,

In addition to the provieion made for synchronous running
which depends on the re-action between the rotary field of the
stator due to 3 = phase alternating current and the excited

rotor magnets, it is necessary to provide means for starting
the/
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the rotor and to develcop epeed until synchrenism ia obtained,

Thus initial heavy torque is obtained, the inductance
¢f the rotary field acting on the copper bars ferming a
squirrel cage winding on the ocuter periphery of the roter,.
As a esafeguard againet currents which may be induced in the
rotor windinge & resistance is introduced between the ehip=
rings of the wotor by which induced currente are short cir:
stulted and damped down when sudden changes are made in speed
er direction of rotation,

in this field connection it ie neceesary to have double
bole swliching as a protecticn to the P.,C. machinery and
circuite ageinst a heavy surge of the induced voltage due to
the already stated sudden changes,

Both alternators and potors are completely enclcsed and
ventilatien is provided by fans mounted on the end rings of
the rotor windings,

Frovieion is made for eiroculating the air through the
machines by means of an independent fan on the closed ventil:
‘4ted system., The air in the aystem is cccled in the base
of the machings by impinging on tubes through which aea water
i8 ciroulated,

Any Aesired connection between the ailternators and
Foetore DAY be obtained by means of the switches on the forward
8ide of the control panel, |

At maxicum pewer when both elternators are used together
the two cutboard switches are closed and the nid or tie
gwitch is left open, At slower specda where only cne altor:

-nator is in use for both Propeiling motors the main ewitch of
the/
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the alternater in use is closed and the tie switch i alse
closed, thus comnecting up the two motore in parallel on
one alternator,

The control panel doors are 8¢ interlocked that no
deor can be opened when the high voltage is on the bare
connections inside the cubicle, the "Castell" figure lock
being used,

Reversals are obtained by use of two sets of five
contactors situsted inside the contrel cubicle, These
contactore are operated simultanecusly to aveoid single
phase running, To reveree a motor cne contactor is
¢pened and closed and the circults on the other two pheases
are reversed,

It should be noted that while manceuvring the alter:
snators run continucusly even with the propeller stopped,
Wnen both generatore are in use the motors run
independently as regards both epesd and direction, When ,
however, cnly one alternator is in use the motors being
8ynchronous muet run at the same spead, a.lﬂ_-mugh the

direction of rotaticn may be different,

To obtain fully the manceuvring advantages it is
necessary to have both turbines rumning,

Regarding the control Panel, the tie ewitches are
comirolled by wheele at the fore end of the cubicle. The
central panel on the aft side of the ecubicle holds the
gauges recording turbine pressures ete. The eubicle is
mounted athwartshipe and the right and left panels hold
the inetruments andg alarme for starboard and port alter:

snatore and motora réspectively. The inetruments include

an/
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en ammeter for each phase of the alternator and a wvolt
meter alsc amp and volt meters for the full exciting
gircuite, Ceoloured indicator lamps are ranged along the
upper part of the panel to show irregularities of current
supply to ventilating fans and exciters and the earthing
of any of the main circuits, When any of these indicating
lamps light an alarm bell alsec rings,

The temperaturee in motors and generators are recorded
by means of Pyrcmeters operated by the temperature of the
ceils in which they are embedded., 8ix points are embedded
in each alternator and propelling motor, ¥or the purposs
of detecting temperature rise a cold junction is mounted
¢n each panel, the temperature indicatore being mounted on
their respective panels.

Special care has been given t¢ the insulation of the
alternator and motor windings - partioularly t¢ the high
tensicn circuits, BShellac i# pot employed. The method
of insulation employed has Dbeen recently develcped by Tha
British Thomson-Housten Uompafiy, To insure that the
various Mice wrappings rtumd the conductors are effectively
cleosed without any a.l.:r"lpmil sagh ooll after being woumd
with its insulating etrip was placed in a veesel from which
all air was exhausted, J¢ Was theh in the sawe vessel
impregnated with hot bitumen ndef pressure, The coil was
then removed and,after the swrpius bitwsen had been allowed
©0 run off and the remeinder had set nearly hard, was
placed in dies under gondiderable pressire, Practically
all the bitumen is now extracted and the ipsulation on the

¢cnductors, except for a preliminary wrapping of asbestos,
consiste/
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coneists almost entirely of mica with traces of bitumen
filling the cavities between the mica, This process was
ropeated several times till the desired thickness of insul:
:ation was obtained,

Bach coil was thoroughly tested and stood up to a
pressure teet of 7,000 to §,000 Volts for a considerable

period,

Srstem of Controla

The control levers are mechanically interlooked 8¢ that
it is imposeible to move them in any but the correct sequence,
Before any lever cperating an electrical conneoticn can be
moved it will be necessary firet to move the lever ecntrolling
the steam admiseion to the turbine to the lower speed setting
(i.0, ome fifth full speed). The full movement of this
lever then pérmite the lever controlling the fields of both
gsnerator and motors ve be removed. (These are low voltage
220 volte on the moters and 80 to 100 volts on the generators),
Tne removing of the fields ceuses the altemator to go dead
and also releases the reversing lever of the main eircuit.

If the vessel is moving shead at any specd over %mu
€pesd, before any electrical connection can be operated the
9tean admission to the turbine must be cut down to that
Gorresponding to the ;ﬂu‘nnt- of steal required by the turbine

to drive the ship at 5 fui1 speed, Only then will it be
possible,
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possible to remove the fields of the motors, If any one
alternator is driving two motors the fielde must be removed
together as the levers operating the fielde will be connected,
It follows then, that if the steanm admission is limited
overloading cannot take place, Since the same lever ie
used for steam admiesion above %raun the control of the
excitation circults ,all manceuvring must take place at
g'lpud. This lever is interlocked with the slower apeed
steam admieslon lever, sc that the latter cannoct be used
for reducing speed below % uniess the full epeed lever is
in ite elowest positicn and correepondingly the slower
epeed lever must be in ite meximum epeed position.

The grouping of the levers is as followdi-

Port Moto Sgarboeard Motor,

¥or each propelier thyee gontrolling lsvers sre
Provided for ocperating contactors smd speed setting of
the governor,

A. A directicn lever.

B,

C.

A field and speed controlling lever,
1
A dead slow speed lever (below 5 speed),

Theee, as airsady stated, are all mechanically
interlocked to ensure correct operation, Thus the direction

"A" can only e moved if the manoeuvring lever "R
is at"stop!

Tne,

lover
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The field lever "B" in its firet half of travel operates
the field contactors in the correct sequence for starting the
motor,

For the remaining half of the travei, the control is
on the governor of the turbine, the spesd setting of which
varies between jf;'and Tull speed, A micrometer adjustment
is also provided on this lever which permites of fine spead
settings. This lever is interlocked with the elow speed
lever vow,

An electrical interleck prevents the eircuit breaker
on the main D,C. ewitchbeard from €loaing unlees she field
levere are both on the "stop” position, This prevents the
fields being switohed on to the machines after a shutdown
on the D,.C, side without bringing the field levers to the
"stop® position and etarting wp in the usual way.

STARTING,
d#t, Place "slow apeed® lever "C" in the "open*
position,

2n4d, Flace the direction lever "A" in the required
Position "Ahead® gr "Astern",

rd. Move field lever "Bv to noteh one. Tais movement
puts excitation eurrent en the field circuit
of the alternator which imzediately builde up
and etarte the propeller motor running as a
Bquirrel cage induction motor.,

4th. Move this lever "B" to the second noteh and by
wWatching the speedometer indicator it will be
been that the induction motor gains speed and
¢omes up into line with the alternator speed,
at which time the two pointers on the spesdometer
(ene for the alternator and ¢ne for the propell:
ing motor ) are directly opposite each other,
At this point the irduction motor is in
8¥uchreonism with the alternator,

5th/

= T
wZLJL

Lloyd's Register
Foundation



8.

5th. Move lever YB" to notch 3 which closes the field
circuite on the preopelling motor and turns this
motor from an induction motor 0 a synchronous
motor. ASs scon as the motor has drawn inte step,
(which can readily be seen by the falling of the
amperes in the phases of the motor ) the lever is
put inte the "rumn" positionm.

6th, The speed adjustment can now be made by the same
lever right up to full aspeed, .

To shut down, the same sequence of events must take
place, but in the reverse directiom.
MACHINE HEATING,

In order to heat the alternatore and motors while lying
idle and 8¢ prevent the accumdation of meisture in the
windinge switching ie provided, which enablees a small current
to be circulated through the field windinge of the various
Bachines .

Thies switching simply puts the alternator flelds in
geries and they then get current from elther exclter
generator, The motor fields are aleo cormeocted in series

and current is cbtained direoct from the D.C. bus bare,.

Load on ) ai cuits

at 100 R.P.M.
2 Alternatora = Line Amps 1225
Line Velts 3150
Field Anpe 200,
at 96 R.P.M. - Line Amps 910,
Linoe Volta 2:?2&.
Field Amps 220,
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