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I =S YV S =V.I =P+ jO.

]':(Pf+jQ.i)/V.i :>If:(Pi_jQi)/V:

P—jo, =V Y YV =>YVV
j=1 j=1

B=> 1Y, 1V, |V, |cos(8, +5,-5,)

j=!

O, == |Y, IV, IV, sin(6, +5,-5)
j=1




Meanwhile, there are two power flow equations

associated with each bus. | Load b ]
oad bus (P-Q bus)

P=NIY, |V, ||V;|cos(8, +5,~&) |V and 5 are unknown

i
j=! ' | I
Generator bus (P-V bus)

Q. = _le I’:}. | Vj. . |sin(6’¥_ +5; -9,) ‘Q and & are unknown
= |

‘Slack bus (swing bus)l
lP and Q are unknown
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[Btu = 1054] C, =¢(P; )

» P

MBtu/h b MJ/h

"Ju, /MBtu“ ¢ "Ju, /MJ*)
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C:CI(P61)+C2(PGZ)+.“+C’"(PGN)

:C(PGI,PGEa"'aPGm)

dC=0
ic=2Cap, + 2C.ap, vor Zoa,
aPG] | aPG: 2 aPG’" m
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dPG] +dPG2+”'+dPGm=0
(GC -A]dpm [SC AJdPGz+ +§Cm dP. =0
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aC, oc, e : :
=4 = A = :
or,, 0P,  oP, AV cape 4
(1), =25
' OF

(Incremental Cost of AJg (g 4y ([C)I,
Ssd o 0wl (Generation)

) (1C) =(iC),=---=(IC), =2

2) Y PPy =0
i=l

3) B, <P,<P,  i=12-m
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Cl =500+ 5'3}31 + 0004}3{ PDemm?ff =800MW
C, =400+5.5P,+0.006P [$/hr]
C, =200+ 5 8P, + 0.00913;
. Poemana + 23’: 800‘:‘ 0.008 'l' 5612 "1' Go18 —$8.5/ MWhr
& L 6008 T 001z T G018
=1 27,

8.5-5.3

B =>io00n) - 0oMw | C1=3260
80735 _Hsomw| C2=2150

~ 2(0.006)

p=32238 _oqw| C3=1272.5

2(0.009)

S/ hr)




C, =500+5.3P,+0.004P°

C, =400+5.5P, +0.006P [S/hr]

C, =200+5.8P,+0.009P]

Incremental cost curves

P, =400 MW

P, =:250 MW

P, =150 MW




rr
Ay

S

»"

Ny,

N\
Y
-
Razi University

D
[

dCI/dE=A < P: i <E<E(max)
dC./dP <) <« P=P

dC,/dP>) « P=F




C. =500+ 5.3P +0.004 P
C, =400+5.5P,+0.006P* [$/MWhr]
C, =200+5.8P,+0.009 P’

200 < P, <450
150 < P, <350
100 < P, <225

Demand

975 + 2do+ 4

5.8

2%_

0.008

0.012

gen

] 1
1 0.008 + 0.012

- 2,

0.018 - ¢9.163/MWh
+ |
0.018
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Upper limit violated:

9.16 — 5.3
P = ( ): 483MW = P1=450 MW
2(0.004
A-=0B 9.16 - 5.5. —> solve the dispatch
B = ﬁ; P, = ( - =305MW  problem with two
27/1 2 0006) generators:
p 258 gymw  P2+P3=525MW
" 2(0.009)
> A =$9.4/MWh
Epemana = 975 =450 + 315 + 210 > P2 =315 MW
- P3 =210 MW

200 < P, < 450
150 < P, <350
100 < P, <225
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