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 does not exceed 13,000 volts, the generator armatures may be
wound for full voltage and the transformers omitted.
Transformer specifications should include the rating, fre-
quency, primary and secondary voltages, type, i.e., whether oil
air, or water cooled, hottest spot temperature on full load and
overloads, efficiency, power factor of load, insulation test, regu-
lation, etc. Such transformers as would be used in power station
service might be expected to have a regulation of 1.2 per cent.
a full load efficiency of 98 per cent, or slightly more, and with-
stand a 10,000 volt insulation test for a 2200 volt rating.
Rapid advancement has been made during the last few years
in the size and voltage of power station transformers. The
three-phase transformer, combining all three phases in a single
tank, is now coming into rather general use in this country.
This practice has boon in vogue abroad for some time. Trans-
formers of 10,000 kv.a. rating for three-phase voltages as high
as 120 kilovolts are not at all uncommon and in spite of the
previous feeling that extra high voltages must be supplied from
iUY" connected transformers, several delta connected trans-
formers have been installed at the highest operating voltages yet
placed in service.
Switchboard.—This portion of the power station equipment
is not materially different from that described in connection with
substation design and that portion which may be installed to
control substation apparatus in the power station is, of course,
identical therewith.
Above 13,000 volts and often below that voltage the board is
of the remote control type with switches and usually cables, bus
bars and transformers as well, located in fire-proof brick or con-
crete cells. No protective device is installed between the gener-
ators and the bus bars, although the out-going transmission lines
are protected with time limit relays, lightning arresters, and
choke coils. For the purpose of synchronizing generators and
in order to balance the loads properly between the various
machines operating in parallel, the generator panels are often
equipped with auxiliary circuit (125 volt) control devices for
regulating the governors and thereby the speed of the prime
movers.
Exciters.—Although the individual alternators are occasion-
ally provided with separate belt-driven or direct connected ex-
citers especially in small installations, it is customary to provide

