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Economic Dispatch of Thermal Units of a GENCO Using the Gradient
Projection Method

85 F F
(Jung-Won Jung)

Abstract ~ Price-based unit commitment is one of bidding strategies which a Genco may take in a practical manner.
For that purpose, it is required for a Genco to decide output levels of its generators at each trade period. In this paper,
an economic dispatch of thermal units is proposed considering the quantity of reserve contracts. A gradient pro;ection
algorithm is adopted as an optimization tool. A direct form of a projection matrix without any calculation of matrix
inverse and multiplications is induced. Besides, it is proved that there is no need to check one of the two optimality
conditions in the gradient projection method, which also requires matrix inverse and multiplications.
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Fig. 1 A typical average fuel cost
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Table 3 Optimal solution

No. | A%l %2 |No. | 7%l -2
1 455.0 455.0 6 373 80.0
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4 130.0 130.0 9 10.0 100
5 162.0 162.0 10 10.0 10.0
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No. | A%l | A%2 |No| A%l | A%2
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5 709 709 10 -673 -673
AAFA(S) 7288 7728
29 204 AS 19 W Al BYA @e 6, 74 %
9 2% 298 2ok 32 $92 AZAEAA F

.5
Ao g-& W AHol7] W 6, T
=
©

HR719 Ao B HaxEHd FEHHUAY HIolth A
1ME 5 90| 4708385 $/MWhel sligstn, A+ 2
A 466572 $/MWhol #HZach( AS 204 o] FEF
de HAEY el FF3e= AL 8H THIReT)
%, A ZEdA8NI 2L FES =

Eyog 279 £8 AL € F A i o

W, A FEolel(-LL

olx, A7t 4% 2479 £l

Fold A9 @78 duige vddTE e oj3¥ 5
ATHA (38)). olwf HFojof & =AL FR o} L oy
goln.



. MCP—b,—A
P; 9, (38)
eoH, DLy i=1,,6

ZEy, A-dEye dAnjge] 2343y B RE MY
o2 FEE AFg 7H5se1] _

¥ mEdA o478 BAFI9YEL AP LzHNNY F
23l 7lygolx, wAun g Felo] FAQle HLE 4 3l
o},

—

25 ~

20 ’/h/
7 S

) ] |
z15 ~#— Marginal Fuel Cost(ll)
3 —a— Marginal Fuel Cost(l) |

1t 2 3 45 6 7 8 9 10

Oy 2 2 wMyle S ¢4H™ HE
Fig. 2 Incremental fuel costs

58 B

¥ oERAAE AU BE Aux AGe AEE BHA
gx-o AATAE A4 FPor AAsE YL AN
g oo Askel EARA i, WAL £
@ wdzle wAEHe AFrtFel FoAna(dzed
1) e W, 27 SYHeR ARHAY, dud REA
Mg ASE BH e SYHoz WY 4 Yok

19 AUHY FAFW EAE AAREAYeE F7] 9
sz, o BAl) AGzA) EFHE ol getel BA £
d F9YLL FEFAD A4 23 o] LG FAY
He 9@ 74 Ak 54 98 A4S T@ deyez
FESHAT AARGN] BLY BE Uy L AFE I
27 2 GUYAN 53 2 PZY AN Qo] ARY
A5 sioh

Appendix 1. oflu[2{ Fefo] P H=X g
o H A

[P, vIl=0d W, VII=N, r olx, <ju|g A o] ¥
&x0] QX gorz T& AL FE polstn 3,

vil= ;2‘7’,'”]' (1)

(DN A BB 7,9 WHE Faw e 2ot

(VI n2 5 (rin; . n0) @
2
AAISEHHE o|23t BHAYEXIS HAMIHN

?:4‘?'9-1 r;

Trans. KIEE. Vol. 52A, No.9, SEP. 2003

TH, duy A% dEF nE Adsies EE

n; (=1, 02 FHNEE $EL 7 HI, A
@9e Bes 2o
ri=XVIil, n)> 3

k=) e UB %, 8% Ago) kA7 g Ao]
2, Y £8o02 F&£HY e FddE

Y= <VH, ﬂ;) = —-(MCP—-b,,—Zc,,P maxk)<0 (4)

°] 1
k=I1(ij)eLB %, t45 A%Fo] REA7|o} h@ Rolm
Az 2oz T&H Ye AT

7;=XVll, n;> = MCP_bk_ZCkP mmk<0 5)
o,

Appendix 2. ofd|3 ¥ <to] P&5H AP

T4 A%y FE b+1Z2 FAEYEY == 259
Ak & ALFS oA, AulE At 1)
vilI=ryn,++ryn,trgnyg 1

VIS my, k=1, 59 WAL 7o GE3} 2o

VI, ny = Z:‘(TK n;, nk>)+rR< np, ny

=7k+7R< neg, ”Iz>
wabA,
vp=XVIl, np>—rngp, ny (2)

a9, I duY Aol g
W et 2o

ned WAE A

vl ng> = 2}(7{( n;, nR))+rR< ng, ng> 3

@Ael (49 7, & YD hee Aok

(Vi np>
= BV 1= 7 ng, 7)< ni, med)+ 7

= ;((Vﬂ, n > n;, ngd)
+(1- Z{l« ni, ng>))rg

Gebd, rpe 9ed T



VERR IR 52A% 9% 2003% 9A

KvIl, np>— 2‘<Vﬂ, n>X n; ng
Yr= =
1— 12[(< n nR>)2

(4)

¥AE 39

ggw(vnk/?_c)om, (k= Akzad jo gess

FArY 1F) £8 Aoge] TEHEHA &L AT ko U
3l AAME QR 00|22 ¥t 00] Bk
LB
YR=0 5)

ol
¢4, Qe zRH

ri=<VIl, n;> (6

7} )3 Appendix 1¢f 9j#lM 7= &5olth

gAe =
E a7 Adagrd Aded gty rjx2d4e
gT5ATL FRoz #98 FA02-H-0D9.

2 e

{11 A. J. Wood and B.F. Wollenberg, Power Generation,
Operation, and Control, John Wiley & Sons Inc., 1996

[2] C. W. Richter and G.B. Sheble,”A profit-based unit
commitment GA for the competetive environment,”
IEEE Trans. on Power Systems, Vol. 15, No. 2, May
2000

[3] M. Shahidehpour, et. al, Market Operation in Electric
Power Systems, John Wiley & Sons Inc., 2002

[4 K. S. Swarup, S. Yamashiro,” Unit commitment
solution methodology using genetic algorithm,” IEEE
Trans. on Power System, Vol. 17, No. 1, 2002

5] W. Xing, F. Wu,"Genetic algorithm basec unit
commitment with energy contracts,” Electrical Power
and Energy Systems 24, 2002

[6] D. E. Kirk, Optimal Control Therory An Introduction,
Prentice-Hall Inc., 1970

[71M. S. Bazaraa and C. M. Shetty, Nonlinear
Programming, Theory and Algorithms, John Wiley &
Sons Inc., 1979

[8] G. W. Stewart, Introduction to Matrix Computations,
Academic Press, 1973

A A 2 A

HH A EE

19603 119 8YA. 1983d A& distm
A2 £, 19869 T dEgd A
NEE QAN 1914 F ®E
4 ANFEH H(FE). 168d ~
19929 #ZHHFA AHAAITA
A7Y, 19929 ~8A A "]
AAAFEHF Y AP

Tel : 061-620-4774, Fax :(051-624-5980
E-mail : jwjung@star.ks.ac.kr




