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Abstract

Supply Capability of the generator, if the maximum demand occurs, refers to the maximum power that can be stably supplied and
it is possible to maintain stable power supply to be greater than actual load. However, unexpected power demand and reduction in
supply Capability due to stop of unexpected generator in operation can temporarily make a big chaos in power system. In fact, due to a
lack of power supply Capability in the country, enforced emergency load adjustment to the September 15, 2011, the circulation power
outage has occurred in several cities. As the result, interrupted operation of the elevator and stopped hospital medical equipment led to
a great deal of trouble to people's lives, causing a social problem. At that time, it was found that a failed frequency control because of
smaller actual supply Capability than that of predicted. The difference was about 1,170 MW with Gas turbine power plant. By accurately
calculating the generator supply capability, we can not only grasp the power reserve rate, but also correspond to the time of power

supply instability.

Keywords: Combined cycle, supply capability, generator, actual load, gas turbine, power output, condenser vacuum, correction value,

steam turbine, power plant
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Fig. 1. Diagram of generator supply capability.
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II. GAS TURBINE 3358 #4
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Fig. 4. Block diagram of supply capability for prediction system.
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C=1-(0.1/15%(X-15)),

Air Pressurei= C=X/1.0332,

Humidity= C=1-(0.005919xX-0.35514)/100,

Exhaust gas temp deviationt= C= ROUND (1+0.001392x
(X-Y).5)

1714

X: TTXM(°F), Y: TTXL(°F),

Power factor(GT) C=-20+(X-0.95)/0.05%(-60+20),

Power factor(ST)™ C=-20+(X-0.95)/0.95/0.05%(-60+20),
Condenser vacuum->

C=1/IF(760-X)>60, (1+(2.47368/40/100%((760-X60))),
(1+(0.605263/10.232558/100%((760-X-60))) = At
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Table 1. Result of CC simulation

. Active Load(MW) Supply Power(MW)
NO Time Temp Hum GT5 GT6 ST2 2CC GT5 GT6 ST2 2CC
1 01-Jan-15 12:00:00 5.2 39.8 98.8 97.9 37.2 233.9 108 108 49.2 265.2
2 01-Jan-15 01:00:00 -5.6 41.1 98.9 98.7 37.2 234.8 108 108 48.7 264.7
3 01-Jan-15 02:00:00 -6.7 439 98.6 98.4 37.2 234.2 108 108 48.8 264.8
4 01-Jan-15 03:00:00 -6.7 44.0 99.2 98.8 37.1 235.1 108 108 48.9 264.9
5 01-Jan-15 04:00:00 -6.9 43.6 99.1 98.8 37.2 235.1 108 108 48.8 264.8
6 01-Jan-15 05:00:00 -7.6 43.3 98.6 98.5 36.8 235.1 108 108 49.2 265.2
7 01-Jan-15 06:00:00 -7.5 44.7 98.7 98.5 37.0 234.2 108 108 49.1 265.1
8 01-Jan-15 07:00:00 -1.5 479 99.1 98.9 36.9 234.9 108 108 493 265.3
9 01-Jan-15 08:00:00 -8.2 48.8 98.3 99.0 36.7 234.0 108 108 49.6 265.6
10 01-Jan-15 09:00:00 -7.6 47.8 98.2 98.0 36.6 232.8 108 108 49.6 265.6
11 01-Jan-15 10:00:00 -7.1 472 98.7 98.7 37.3 234.7 108 108 48.7 264.7
12 01-Jan-15 11:00:00 -6.3 455 98.2 98.7 37.2 234.1 108 108 493 265.3
13 01-Jan-15 12:00:00 -6.1 43.1 98.0 98.8 37.2 234.0 108 108 49.0 265.0
14 01-Jan-15 13:00:00 -5.3 42.8 98.4 98.9 37.7 235.0 108 108 48.9 264.9
15 01-Jan-15 14:00:00 -49 43 .4 97.7 98.3 37.6 233.6 108 108 492 265.2
16 01-Jan-15 15:00:00 -4.4 42.1 98.4 98.8 37.8 235.0 108 108 48.5 264.5
17 01-Jan-15 16:00:00 4.3 43.7 98.1 98.4 37.8 234.3 108 108 48.6 264.6
18 01-Jan-15 17:00:00 4.7 46.7 98.0 98.7 374 234.1 108 108 48.8 264.8
19 01-Jan-15 18:00:00 -5.0 50.2 98.1 98.6 37.5 2342 108 108 48.9 264.9
20 01-Jan-15 19:00:00 -5.5 52.2 98.2 98.7 37.2 234.1 108 108 49.0 265.0
21 01-Jan-15 20:00:00 -6.1 55.8 98.0 98.5 36.9 2334 108 108 49.2 265.2
22 01-Jan-15 21:00:00 -6.5 55.9 97.8 98.4 36.7 232.9 108 108 492 265.2
23 01-Jan-15 22:00:00 -6.6 56.5 98.2 98.7 37.1 234.0 108 108 49.0 265.0
24 01-Jan-15 23:00:00 -6.7 58.4 98.4 98.7 37.0 234.1 108 108 49.5 265.5
25 02-Jan-15 00:00:00 -8.0 61.4 98.4 99.0 36.7 234.1 108 108 49.6 265.6
26 02-Jan-15 01:00:00 -8.3 65.0 98.5 99.1 36.9 234.5 108 108 49.6 265.6
27 02-Jan-15 02:00:00 -8.4 65.8 98.0 98.6 36.7 233.3 108 108 492 265.2
28 02-Jan-15 03:00:00 -8.5 63.5 98.3 98.8 36.7 233.8 108 108 49.5 265.5
29 02-Jan-15 04:00:00 -8.5 65.8 98.4 98.8 36.7 233.9 108 108 49.5 265.5
30 02-Jan-15 05:00:00 -7.0 69.7 98.5 99.0 37.1 234.6 108 108 49.5 265.5
31 02-Jan-15 06:00:00 -8.5 71.7 98.1 98.6 36.4 233.1 108 108 49.1 265.1
32 02-Jan-15 07:00:00 9.7 74.9 98.4 98.9 36.5 233.8 108 108 49.6 265.6
33 02-Jan-15 08:00:00 -9.5 75.6 98.7 99.1 36.6 234.4 108 108 49.6 265.6
34 02-Jan-15 09:00:00 -8.7 71.5 98.3 98.8 36.9 234.0 108 108 49 4 265.4
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