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HV transmission bus

Power
transformer

.

Exciter

-| Generator

Coupling

Tail raise Hydraulic

turbine

Draft tube °

Figure 6.7 Typical hydrogenerating plant. Hydrogenerator is vertically con-
_ structed.

6.4 THREE-PHASE GENERATED VOLTAGES AND
FREQUENCY - _ .

Rotor speed and frequency of the generated voltage are directly related. Let us
now determine how. Consider the elementary two-pole ac generator of Fig, 6-9.
To simplify things, there is only one coil shown, made up of two conductdis in
series, a and a’. When we have a single coil like this, we talk of a concentrated

Outgoing HV line

Power
Steamn flow Mechanical input  transformer
control 10 generator A&t

.

_foream\ "
Steam i
drum | Steam tSteg_m Synchronous
urbine

chest generator J gyocqrical
Boiler or output
nuclear
reactor Steam exhaust —

Figure 6-8 ' Simplified electric generating plant using horizontal construction of
steam turbine generator. .
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PROBLEMS

8-1.

At a location in Europe, it is necessary to supply 300 kW of 60-Hz power. The only
power sources available operate at 50 Hz. It is decided to generate the power by
means of a motor-generator set consisting of a synchronous motor driving a syn-
chronous generator. How many poles should each of the two machines have in order
to convert 50-Hz power to 60-Hz power?

. A 2300-V 1000-kVA 0.8-power-factor-lagging 60-Hz two-pole Y-connected syn-

chronous generator has a synchronous reactance of 1.1 £2 and an armature resistance
of 0.15 Q. At 60 Hz, its friction and windage losses are 24 kW, and its core losses are
18 kW. The field circuit has a dc voltage of 200 V, and the maximum /7, is 100 A. The
resistance of the field circuit is adjustable over the range from 20 to 200 §2. The OCC
of this generator is shown in Fig. P8-1.

(@) How much field current is required to make V, equal to 2300 V. when the

penceiator is running at no Joad? ]
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(b) What is the internal generated voltage of this machine at rated conditions?
(¢) How much field current is required to make V; equal to 2300 V when the

generator is running at rated conditions?
(d) How much power and torque must the generator’s prime mover be capable of

supplying? .
(e) Construct a capability curve for this generator.

3000 }

2700

1800

1500

1200

Open-circuit terminal voltage, V

|
|
300 m

° .
00 1.0 20 30 40 so0 60 70 80 90
Field current, A

FIGURE P8-1 . 02
The open-circuit characteristic for the generator in Prob. 8-2.
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