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

C1 =350+ 7.2 P; + 0.0040 P’
C, =350+ 7.2 P, + 0.0040 P/
Cs =350 + 7.2 P3 + 0.0040 P}

where P1, P2, and P3 are in MW. The governors are set such that generators share the load
equally. Neglecting line losses and generator limits,

a) find the total cost in $/h when the total load is 745 MW

b) determine the optimal scheduling of generation for each loading condition by analytical
technique,

c) find the savings in $/h for each case compared to the costs in part (a) when the generators
shared load equally.

Solution

a)
(1) ForPp=450MW, P =F =P = % = 150 MW. The total fuel cost is

Cy = 350 + 7.20(150) 4 0.004(150)% + 500 + 7.3(150) + 0.0025(150) +
600 + 6.74(150) + 0.003(150)2 = 4,840.75 $/h

(1) ForPp=T45MW. F = Fh =Py = % MW. The total fuel cost 1s

AR TAR 2 Td5 745 2
€, — 350 + 7.20 ( 'ij) +0.004 ( 'j") +500 + 7.3 ( ';") +0.0025 ( 'j")

AR TAR 2
+600 + 6.74 ( 'ij) +0.003 ( '_J‘") =7.310.46 $/h

(1) For Pp = 1335 MW, F} = Fy = Py = 445 MW. The total fuel cost 1s

Cy = 350 + 7.20(445) + 0.004(445)2 4 500 + 7.3(445) + 0.0025(445)% +
600 + 6.74(445) + 0.003(445)2 = 12,783.04 $/h

b)



(1) For Pp = 450 MW, from (7.33). A 1s found to be

150 + g+ i +

A 1 T T
008 |+ o005 T G006
450 + 3483.333 .
= = 8.0 §,
191,666 0 3/MWh
Substituting for | in the coordination equation, the optimal dispatch is
CRO-T72
17 o[0000)
8.0-7.3
Po=—_ =140
™ 2(0.0025)
8.0—-6.74
Po=———=210
* 7 72(0.003)

(11) For P = 745 MW, from (7.33), A1s found to be
7454 3483.333

101666 = 8.6 $/MWh
Substituting for | in the coordination equation, the optimal dispatch is
_86-72
1= 90004y

B.6—7.3

Py=———— =260
2~ 2(0.0025)
8.6 —6.74

Po=—"J77969-—=310
* 7 72(0.003)

(111) For Pp = 1335 MW, from (7.33), A 1s found to be

1335 4 3483.333

— 0.8 §/MWh
401.666 5/

Substituting for | in the coordination equation, the optimal dispatch is

08-72

Pr= 35000 =%
0.8—7.3

Py = 550035, = >
9.8 — 6.74

P=2_" 2% 5p

2(0.003)



(c)1) For Py =100 MW, F5 = 140 MW, and Py = 210 MW, the total fuel cost
15

Cy = 350 + 7.20(100) 4 0.004(100)2 + 500 + 7.3(140) + 0.0025(140)% +
600 + 6.74(210) 4 0.003(210)2 = 4,828.70 §/h

Compared to part (a) (i), when the generators shared load equally, the saving
is 4,849.75 - 4,828,70 = 21.05 $/h.

(c)11) For Py =175 MW, Py = 260 MW, and P4 = 310 MW, the total fuel cost
15
Cy = 350 4+ 7.20(175) 4 0.004( 1’?-’5{]2 + 500 + 7.3(260) + G.GGZE(ZGD}E +
600 + 6.74(310) + E}.EJ-D:RI[:MD:]2 =7,277.20 §/h

Compared to part (a) (ii), when the generators shared load equally, the saving
is 7,310.46 - 7,277.20 = 33.26 $/h.

(c)(a1) For P, = 325 MW, Fy = 500 MW, and 3 = 510 MW, the total fuel
cost 15
Cy = 350 + 7.20(325) + E}.El-UzL{E‘-Q-S]2 + 500 + 7.3(500) + D.HGQE[EGG}E “+
600 4 6.74(510) 4 G.U-DS(SlD:]E =12,705.20 $/h

Compared to part (a) (iii), when the generators shared load equally, the saving
is 12,783.04 - 12,705.20 = 77.84 $/h.



