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The fuel-cost functions in $/h for two 800 MW thermal plants are given by

C1 = 400 + 6.0P; + 0.004P}
C2 =500+ BP,+ ~PZ

where P, and P, are in MW.

(a) The incremental cost of power ) is $8/MWh when the total power de-

mand is 550 MW. Neglecting losses, determine the optimal generation of
each plant.

(b) The incremental cost of power A is $10/MWh when the total power de-
mand is 1300 MW. Neglecting losses, determine the optimal generation of
each plant.

(c) From the results of (a) and (b) find the fuel-cost coefficients 3 and v of
the second plant.

2'
The fuel-cost functions in $/h for three thermal plants are given by

Ci = 350 + 7.20P, + 0.0040P?
Cz = 500 + 7.30P; + 0.0025P2
C3 = 600 + 6.74P; + 0.0030P2

where P;, P,, and P3 are in MW. The governors are set such that generators
share the load equally. Neglecting line losses and generator limits, find the
total cost in $/h when the total load is

(i) Pp = 450 MW
(ii) Pp = 745 MW
(iii) Pp = 1335 MW

10
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3.

Neglecting line losses and generator limits, determine the optimal scheduling
of generation for each loading condition in Problem 2

(a) by analytical technique,

(b) using Iterative method. Start with an initial estimate of A = 7.5 $/MWh.
(c) find the savings in $/h for each case compared to the costs in Problem 7.8
when the generators shared load equally.

Use the dispatch program to check your results.

4

Repeat Problem 3 (a) and (b), but this time consider the following genera-
tor limits (in MW)

122 < P, £400
260 < P, < 600
50 < P3 < 445

Use the dispatch program to check your results.

The fuel-cost function in $/h of two thermal plants are

C; = 320 + 6.2P; + 0.004P}
C, = 200 + 6.0P; + 0.003P7

where P; and P, are in MW. Plant outputs are subject to the following limits
(in MW)

50 < P, <250
50 < P, < 350

The per-unit system real power loss with generation expressed in per unit on
a 100-MVA base is given by

Pppu) = 0.0125P] ) + 0.00625P3 .,

The total load is 412.35 MW. Determine the optimal dispatch of generation.
Start with an initial estimate of A = 7 $/MWh. Use the dispatch program to
check your results.

11
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Parameter Value
Rotor Type Salient-pole
Number of Poles 64
Nominal Power 500 MVA
Line to Line Voltage (RMS) 13.8kV
Frequency 50 Hz
Reactances (pu)
Xy 1.305
X4 0.296
X4 0.252
Xy 0.474
X, 0.283
X 0.18
Time Constants (s)
Ty 1.01
T, 0.053
Ty 0.1
Stator Resistance (pu) 0.0028544
Inertia Factor 3.7
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Synchronous Machine S0MVA

Q
@

Ikss=5.969 kA
ip=0.000 kA

Skss=142.7 MVA

13.8 KV
- U=13.8 kV
Synchronous Machine S0MVA %ZSTOEOATW u=1.00 p.u.
- ~fe var hiu=0.0 de
) I=2.116 kA P 9
sleA ) e .
NG
- . Transformer 7AMVA 13 8/69
| T ¢ ©)
=0.0 Mvar )
~ = P=T5.0 MW NS
Ao I=1.046 b Q=75 Nvar .
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Skss=71.3 MVA
lkss=2 985 kA
1p=0.000 kA

Q
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General Load
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° ALSTOM

SF; CIRCUIT BREAKER TYPE GL316 WITH CR

BREAKER SERIAL NUMBER %
RATED VOLTAGE kv

Tt ————

ﬁiiis Switch Co.
Designed by ABS.

NORMAL CURRENT A
FREQUENCY Hz | 50]
POWER FREQUENCY WITHSTAND VOLTAGE Insulation level
ACROSS OPEN CONTACTS s Lightning imp. with, voltage

'°‘“"T" . 7425 Switching imp. with, voltage
) __Power frequency with, voltage

U)Jﬁ ("&dh )‘M 439»05 9o J)L; : ‘&w"
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Motor: Py =0.02 MW
M1 cos @, = 0.85
Transformer: Ser = 0.4 MVA each 1, = 0.93
TI=T2 Uy = 20 kV .
Uy =0.4kV Motor: Py = 0.04 MW
Network feeder: Uq=20kV u,:rLL 4% M2 cos 9, =0.85
Kiqmax = 1443 kA e = 1.15% 1, =093
Cable L1: R{ =212 mQ/km  Cable 1.2: R{ = 177.5 m/km
3 X (1 X 150) mm? X{ =197 mQ/km 2 X (4 X 240) mm? X[ =79 mW/km
{=1.7km I=5m
Cable L3: R{ =268.6 mQ/km Cable L4: R{ = 3030 mQ/km
4 X 70 mm? X{ = 82 mQ/km 5 X 6 mm? X7, = 100 mQ/km
1=20m I=10m
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A 60-Hz synchronous generator having inertia constant H = 5 MJ/MVA and a
direct axis transient reactance X; = 0.3 per unit is connected to an infinite bus
through a purely reactive circuit as shown in Figure 11.21. Reactances are marked
on the diagram on a common system base. The generator is delivering real power
P, = 0.8 per unit and @ = 0.074 per unit to the infinite bus at a voltage of V =1
per unit.

(a) A temporary three-phase fault occurs at the sending end of the line at point F'.
When the fault is cleared, both lines are intact. Determine the critical clearing angle
and the critical fault clearing time.

(b) A three-phase fault occurs at the middle of one of the lines, the fault is cleared,
and the faulted line is isolated. Determine the critical clearing angle.

1 2
Xt = 02 XLI = 0.3
E L , (H v=10
X'3=03 T A1, =03 [
FIGURE 11.21
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3.

A 250-MW, 60-Hz turbine generator set has a speed regulation of 5 percent
based on its own rating. The generator frequency decreases from 60 Hz to

a steady state value of 59.7Hz. Determine the increase in the turbine power
output.
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2.

A generating unit has a simplified linearized AVR system as shown in Figure
1

(a) Use the Routh-Hurwitz array to find the range of K ,
for control system stability.

Vees(s) Vi(s) Vi(s) Vils)
AL S L g AL ey
- Amplifier Exciter Generator
(V)

3.

A rate feedback stabilizer is added to the AVR system of Problem 2. as
shown in Figure 2.  The stabilizer time constant is 7= = 0.04 second,

(a) Find the system closed-loop transfer function,
(b) Use the Routh-Hurwitz array to find the range of K ¢ for control system stability.

Vies(s Ve(s) Vir(s) Vir(s) Vi(s)
%G — s £ -
G Amplifier Exciter Generator
Stabilizer
Ky
1+7ps
Sensor
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