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Answer the following questions: [100Mark|

Question (1) 40Mark]
(a) Explain the economic power dispﬂf’:iz problemn. ‘ (10Mark)

(b) Using least square metiiod, computc the cost coefficients of fuel cost function (10Mark)
represented by

Fi(Pi):aiPL'z+biP[ +Ci

(¢) The incremental costs forr a plant coasisting of tiiree units are: (20Mark)
dfi/dp; =0.03 P, + 6 S/MWh
dfy/dp; = 0.09 P, + 3 5/MiWh
df;/dp; =0.02 P; + 4 5/MWh

Assume the total load varics froia 150 to 450 MW with step S0 MW and the
power output limits are 25 < P; < (50 MW and 50 < P, < 100 MW. Find the
incremental fuel cost of the plant and the allocation of load between units for the

minimum cost of operaticn.

Question (2) 30Mark

(a) Neglecting transmission losses, drive the condition for optimal operation of (10Mark)
electrical power systen:.
(b) A power system has two thermal generating units with parameters: (20Mark)

a; =4.036+1073 a, =4.812 « 1073
b, = 5.93 by = 6.02



Given that this system huy the foliowing B-coclficients,
Bll = 3.95 % 10~4 822 :’4. 63 :},0_4 i
and the total generated power from the two units is 700 MW, Calculate:

1. The incremental fuel cost 2. IEfficiency of the system

Question (3) 30Mark

(a) Explain:

The constraints of unit commitment problem - The difference between economic (10Mark
power dispatch problem and unit commitment problem.

(b) A power system has 3 thermal gererating units with parameters listed in the 20Mark
table below. Determine the most cconomical units to be committed for a load of 4
MW. Let the load change be in sivp of 1 MY/, The cost function equation is:
Fi(x) = a;P? + b;P; + c; and the power of each unit varies from 1.0 MW to 5.0

MW. Use Dynamic programming niethod.

Cost curve coefficients
Units — S R
a; !’),' Ci
1 6.77 47.0 50
2 1.60 53.0 50
3 2.6
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