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Problem 4.3

Given the following loss formula:

1.36255x10" " 1.753x107° 1.8394x10 %
Byy - 1.753x10" % 1.5448x10 " 2.82765x1074
‘_ 1.8394x107" 2.82765x10"%  1.6147x107 3
Bio and BOo are neglected
a) Scheduling without losses:
F1 = Hy x Fuel Cost = 328.125 x 8.663 Py x 0.0053 p,°
oF,
g5y T 8663 % 0.0105 By )
3 ) 2
F, = H, x Fuel Cost = 136.913 + 10.04 P, + 0.0061 P,
¢F,
35, 7 10:04 £ 0.0122 P,
2
= = g O
F3 H3 x Fuel Cost 59.155 + 9.761 P3 + 0.005¢ P3
dF
g5, = 9761+ 0.0118 P,

Coordination equation:

dF.l

A= E?T = 8.663"+ 0.0105 P]
dF2

A= 83; = 10.04 + 0.0122 P2
dF3

A= I g.761 + 0.01]8‘P3

3

P] + P2 + P3 = 190 MW

From the solution of those equations:

P] = 143.99 MW

P2 = 11.01 MW

P3 = 35.03 MW
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‘Problem 4.3, contihued

Total Cost:

Fp o= 328.125 + 8.663(143.99) + 0.0053(143.99)2
F, = 1685.4 R/h
F, = 136.913 + 10.04(11.01) + 0.0061(11.01)°2 ~
F, = 248.19 R/h
Fy = 59.155 + 9.761(35.03) + 0.0059(35.03)%"
F3 = 408.32 R/h
F, = 2340.81 R/h
Calculate system losses: (Using this dispatch and the loss
formula).
_ pGT &
Pross = P Byy !
143.99
LN BRI T . [1s3.99 11.01  35.03] ,
35.03
-4 -5 R
1.36255x107%  1.753x10 1.8394x10 43.99
Ploss = [143.39 11.01 35.03]] 1.753107>  1.5448x107"  2.82765x107% | 11.01
1.8304x10"%  2.82765x107% 1.6147x1073] | 35.03
Plosg = 6.9538 MW

b) Note: Don't tell students to iterate this more than twice unless
they are using a computer. If the solution is started from the

solution to the first problem, one gets the following:

Start: Py = 143. M A s ,,{/7 é?yép,l~ e

Py = 1101 Md 50 5ol o (ev2es
Py = 356.43 MW 74,‘, ;ﬂ§4/:
L A= I S
| loz =14 >, Ac@ S
/)75"¥ g= (.r

A= 259 S P,z (0d—~20288

— e



Problem 4.3, continued

dP1oss

—a9r. ° .05251
1

dP]oss

—CTP—_ = .02821
2

dP1oss

—d—P"——' = .]7232 .
3

Losses = 6.4538 MW

2340.81 R/h

Total cost

After 1st Iterafion: {see flowchart in Figure 4.17)

P1 = 89. MW
P2 = 5, MW
P3 = 15. MW
dP

10ss _ 92995

dP]
dP]oss
T = ,01312

2

dP1oss
—@— = ,08401
Losses = 1,9954 MW
Total Cost = 1534.83 E/h

The second jteration produces no changes to this dispatch and
therefore the logic in the flowchart in Figure 4.17 wWill terminate

the calculation.
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