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1) a-Find the Lead time of a.genér ating unit with ORR=0.000685 and{)
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k- Two generaring units, each one has capacity of 20 MW and FOR=0.02

Evaluate the Security Function, if the load te be supplied by the units

Is 30 MW. 2 s can &7 (- STaTe [10%]
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c-Two identical thermal generating units, each one has the following data

capacity=60 MW, A=4 f/yr and response rate=1 MW/min.
[fihe 2 unitsare used as[spinning reservg and for 5 minute response

- Period,|evaiuate the Response Risk iatie] [15%]
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Q2) A generating system A is used to assist another system by means of a
~ Tieline having a capacity of 10 MW. System A has a capacity of
(5*10 MW+1*25 MW), daily peak load of 50 MW and a capacity

outage table as shown below.
a-Evaluate the equivalent assisting unit model of system A. [15%]
b-Find the Tle Line constrained equw ilent unit model of A. flﬂ%]

[ | g‘\ g - System A
Individual \_ Cum. prob.

State  ‘Cap. out

i " CAMW) _prob’p(C)  P(C)
§SSTSTing @ pre babil ey 0. %0.88584238 1.00000000
. 10%  0.09030207 0.11415762

20 0.00368947 0,02376555
25 0.01807841.£0.02007608
30 0.000687530 0.00199767
35 —0.00184474 0.00192237
—40 0.00000077 0.00007763
45 0.00007530 0.00007686
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Q3) A committed generating system withe a lead time of 4 hrs has the
~ capacity outage probability table shown below.
a-If the acceptable unit committed risk level is 0.001, fid the required
spinning reserve.
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b-1f the expected load is 150 MW and the load _forcaogt ucertainties are

- normally distributed and has ¢'=6%, evaluate the unit commitment

risk level. Given that for normal distribution:

'Middie point of interval | 0

ic 20 30
\Area of the interval 0.382 0.242 0.061"| 0.006; [18%]
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Q4) A composite system shown in Fig. 1, has the state values shown

below for load point L. Plant 1 has {4*20 MW) and plant 2 has

(2*30MW). If load Lis 110 MW, evalute its probability and

/ Q Frequency of failure. S [18%]
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