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DC-OPF Algorithm using Relative-Contribution Index in Generators
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Abstract - The economic dispatch problem is important in both power
system planning and operation, although there have been major advances
in defining and solving more complete Optimal Power Flow(OPF)
problems, there exists a need for constrained economic dispatch
techniques which, though not as rigorous or as exact an OPF, are fast
enough to be used on desktop computers. This paper presents
a DC-OPF algorithm that is based upon Relative-Contribution Index in
Generators. The transmission constraints are modeled as linear
constraint based on a DC-Power-Flow model. An detailed
illustrative example is presented.
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2.1.1 ED with Generator constraints

AAGAolH AYA2doA] FHAMz &4 ¢ Ko o F
Hao vjgoz HAYN £A G 5 A e NF FL2H

AAAZEE A Roltk £3F TAYFHL 43 49

AAzAcR Hogrl

Minimize C =

o

™

C,(P)  (8)

-

o ZMP=PL+P, (9)
Fel
G714 O & wHA9 EPSlT OF AVNo2 VAT WA
& uepdt she DC-OPFE 8] Wed A8¢de BAL 4 3
o 24 99 4 ten 2ol dehd § o)
dC

WU ic, i=1,2, ....m (10)
ZP, =F, an
=l
PP <P g P (12)
(1002 2 $d7le FEHEE drisia (DS AFFF $HYAA &4
€ 022 § RAolvh (1208 #37] ALE e @

ojx ) WAt FAdA dHr] & WYyt o wAEy)
daA2nd ¢x Zodd dgd #Ze AHog ALgh(3]
Su D {i] P; > PiMax} Index set of upper limit
S, 0 ([P, < PM")

Sp 0| PM" <P < P™"} Yndex set for feasible generation
FA&do] gE AFNA FEuEo] Uk 7MAA 419 98
Aetol A el 43 A4F ol 8wk

ARD Y AM -3 RMT 2 ()0 S, 2 Sy (S)) (13)

Index set of lower limit

opt =2

ieSy ieS,
RY"OP-PY >0  ies, a4
RMTOPMR_P >0 ieS, (15)

474 A58 o143t AhS AVEFT Ahd A S, or Sy

Y wdriEel 24l Hu olde ¥HVEE JMAE O EDE &
Bl ¢gme ol

- 390 —



2.1.2 DC-POWER FLOW
4¥kA 9l POWER FLOWE: ZE 955 4

2(E=FE4§) A4e B8 488 21¢ ¢ $& do

HZ 3gsta gos
v}

LG
WAL Folo} g AU AF #F Ade] Yt F EHY
A% AFE] 2% Z2ATE MK ax @#d €& £ Yo DC
POWER FLOWE ol2i8 EHog n¢d 7ro] ZH Adygoltt

A = Aojth o] oL FRMEY BE2R A
A FEREHZFE AU A4 BE 484 dAHHn, 75 49
2% A Avly B3 A AAFEGE B olEg 2A
E FI glvh gubAQ faHEA PE fxd] BU ob-g3 ok

P= %-X?E‘Emsm(ﬁ, -am)+m%;{5,f ~E,E cos(8,~6,)} (16)
DC-POWER FLOWE du¥txyeg 3¢ AZdA R/X el
Zn, gAaAe A 8dAME 24 Agel Ay FF A
[lopule 8 HA=ln E3 AR doe 24 Age] (L8 #7)
Ao 2(16)e HEE & F Urhl4]

R=0

E =E =10 (17)
sin(6, - 6,)~ 6, -6, =6,
A16),0N% cl&3te] H(18)& w3 2ol Yehd ¢ U

P = M: By (18)
x4 Xy
AL YFHoz FHHY
S, Z, Zy - Zl,n—l R
é:l ' - 2:2! ZIZ Zl,n-l }jl (19)
571»! ' Zn'l\l Zn—“l kn‘l,n-l Pn-l
A(18)3 (200 ol £dA £HN 52 2548 78 & Aok

Tr,,”:i[ﬂ;fiJP,:ambPznP, ....... + P, (20)
-t ¥

4714 a b, ¢ .. nd iBAeM jRH02 s2% ddd Z ¥y
NATE 9ughe},

2.1.3 gXI|Y M| E OI8% STHY $uRE

Aol AE FHMe BEL AHafFe wAY VdxE Filn, 2
F Aldxrt A 2 $d0E A7) e ddR Aed ol¥A AHs 2
7l 71ggArig e 2Hr1gY ZldE Aol ol gl At
§ 23 449 AE 2FZE Folanx g 47 @HdsE
el A E AolE o) Fdy AL FHFEAE wEHEAIEAM
w2 FAAYS BI2ANL £ Y7l HFelL, A7A 7ldx9
BAAAY Aolg AW ldEgan o

Tr(P)= (i~a)P, + (i-bYP, + (i=C)Py..+(i~n)P,

=Hp+Bp, +Br.  +np 21

A7, @, b, e on 7 A Nl Eeth

27 712ER7 g FHY 42 BAAS 4 AdEst 2 2
g9 745 E vEste 4u AdEnd /dEs o & BANEL 72
wR7E AR o J1E YAASE ¢ Y $Hs) =
AEDE olgstd AM FAMY BEE: ZFFE Fan 71BLH)
AR Aol Y £AM) HNE: dPAL 2AHD 2 99YE AF
o2 ATE 279 71784719z £a8d. o7]4 ATE 434 %)
A9 AYZHE Yot 3249 AFHAs0A B ddwe 2 2
$A7| 8o Jlder} 4L HAN S0 Al JWEE J1F0E Py ¥
Rujue 92 232 zYPoeM HAS dFY 2 48 dgd 2ol

Ae gAAAP@L)gE A Y ar  (22)

dam
PTY R g E 03 AW EE%, = AT, (23)
dmi

A% 29 AY2FE ZolE InASS e 2}
1 Ah, S, 5,414 o 43 EDE A8t

2 AdES bY@ 2HNE 27 71 BAVE Baz, 3 dEE
FHA NZeA/5E A9

2 A4 Aol 2Y $AMe] T2: ZHYENS Faw, M T
EDZHOZ 2 BA7lE AgEe Fah

3 9gdd Wegs JlEoe 329 Eeasy AT g ANgn

4 4EDE o 83e 717 BANEY Bae AR

5 247 712 TRES 71208 99 2PE BEed

2.2 A

<2 % 2L AFA HE 569 $AAT] 00MWS A A
2 1-50 &AAee] BMWE A4 AHAFE F FYAE vlud
B g g

CEEEEL YE IR
MEEEE-ET sNANSRUN L o WM ER Lo
wHY U LR T
WHETUN AN} o
BHE NN oy F=0
L .
S=4
T5E POWER FLOW |
S —
LA A—
[TG¢ % & ] . m?‘;:i FE3
G aog P4 e bLEL.  gaxsa M0 2o uy
HE el i e 3]
G R TE WA NERE G
9 ANBE Y PE PO HBEE AY
BURE oy ®¥Y IR

<a# 1> YEIIE 40 7[0iE FiSE 0183 DC-OPF YRR

o ordir 320 92009
100 4, o)
) $ BEMW ‘fi’{ 7‘3' ____iw.vw M@ il
N 100 GAMW 1
169 Aosrwe - 320 0w l;m DAL g’Ui ;_' 122 204W
T peser, ; 100.024W
5, e 20 : PP e
s ausv
TR ] i
100 QheH 233 4300 H i
lxzs.asuw
100 a MW 128 13 MW
; 32 4N Gy ~ 002 f i
H RUZ A0 H [ dymo0t
L 100 MW l AW
CTi3as 37w 26,18 B
g 100 6MW 73 B2MW 100 6AIY oMW JITIIME
13 4 { By o 1T
g i BUT 1%
sUSGl Y SOFTL,
& =029 | LR Hmo AL
o i . Bp MW 100 UMH
o i . ST e
I8 2> M0 g Y2 NBE
CE 1> MOIE UDASH IIE Yol FH v
gaxn ED ED Line 5-6 ine 5-6 na 1-§ Line 1-8
P s { Fortran: | { GAMS } { Fortran } { GAMS } { Forran } { GAMS }
BUS 1 447.184 447.184 407.24 415.394 322.185 331.931
Bus 2 320,918 320.918 287.25 295,687 346,26 330.677
BUS 3 320.818 320918 302.441 304.081 349.748 348.795
BUS B 0.0 0.0 64,124 65.371 37.652 35.226
8us 8 10.879 10.879 28,945 19.473 44,154 49.371
HEUE 19.4196 19,4196 18.4472 19,4456 19,4761 18.4702
<E 2> DC-OPF 9 AC-OPF Wxg} a2
WEN ED ED Line 5-6 Ling 56 Line 1-§ Line t-5
Q¢ p# | {Forran) | (GAMS) | {Fortran} { GAMS § { Fortran ) { GAMS )
8Us 1 447.184 447,184 407.24 411.53% 322.185 334.974
BUS 2 320.918 320.918 287.25 296.842 346.26 326.358
BUS 2 320818 320.918 302.441 303.208 349.749 341.115
8US & 0.0 0.0 64.124 66.334 37.652 49.27
Bus & 10.979 10.879 28,945 25.704 44,154 51.819
1100 1100 1100.0 1103.627 1100.0 1103.536
3.4 =

TEAME gHddAY g 4 Zleds AFE ojgae £
3g s ¢neES DC-OPFR Agsild, A e ohuvxd
HA4 e gz ATYtly 84T 29 £ Avke AL x4
d75 FHA 2efn A Jldz ASE o §F YuEY ALY
=g Foig WAdYe dYez 28 ANgossM BT A
Hgol 7hgstm, AdAT =8 X8 24 & Ye i Aol

[t g =R )]
{1] Hadi Saada!, “Power System Analysis”, McGraw-Hill Companies,
international edition, 257-313, 1999
[2] Allen]. Wood, Bruce F. Wollenberg, “Power Generation, Operation,
And Control”, A Wiley~interscience Publication, 2nd Ed, 8-90, 1996
[3] AR FAHMIDEH-VOJDANI and F.D GALIANA, “Economic Dipatch
with Generation Condtraint”, [EEE TRANSATION ON AUTOMATIC
CONTROL, VOL AC_-25, NO.2, APRIL 1980
(4] $2, A8 A AT, FolE Al 95-216

- 391 -



