O 91 @3 5150 30 (S9SN (55 931 Sl Cuoud dnwlono
" So s Cy " ygkaie 39918
WAV YNY i by g6 LZSVRLVE SUERCL TP

LS 1
ooy b il 133 el B p s Sl bt (Glb )3 G iy B e SRR nl ) e
$laos S Lol S claol 5,5 5105,5 2 5 015 S I3k Jaled dd 4 S 1 olezr|
95 531y 55 e Jus Q\N.ﬁu)@ﬁlu\,@u;)twa)uu Ol 55 oS (2 yume Calibea
=S5 s L2 GAMS b 13l 5 &GS LAYAZ Lo 55 dle 65 5 6lale Sl o3

ol dmloes JU, VY Cslw Ol kS a6l Jlo ol 5 eSS Sl 05b s lale Caa
PRI OT s o708 o el 2l 3 ole i oSS 41y Joe (5G4 Oy gl )53 .
Olis 33 G p ool 2\ 238 15 0,13 Sl o33 anle 2 4 S gl anle 2 53 G p s
)w;,_{;agm\onw@ﬁ;\f&ﬂdggéudu&y,yﬂ'\fa,@wg
Ol G 15k 3 (odls Cmad ctilale 5 AU S5 0553 51y il oo 21 TG slao s,

Syls ale Cwd g ylslme Lol il

) Cewn ol )l g 5 (a6 w5 Slale Cad G Lk i OBl

JEL: D43, D50, C63, P22, C61
dodo =)
e o 6551 ol ol 315 (6 p LU g Uy 5587 (g3lasl anms 5 5 0By Rl 155 G 85
La ol ol 51Vl o 55 (g le 53 RN oo 5 515k Al @ alasd ol p g3 fm to3 s oo
O s Jlaza Cltal 51 ol san OT adan ol (3 plad 51 G30 Km sladiy 3o 5 40 ol 3lece
U s oo (sl 8 e dub L ol 53 S 36 Jalse 55 550 1 oan ol 5

s O gaity gy GO 5 g (oL A1 ey

Email: manzoor@isu.ac.ir «iste pll 8 — sl suCails HLisls )
Email: Hrezaee313@gmail.com «Gsle plel osils —slass) saSltils (5,575 (5 seils Y



1F9 e Glino £ oylos (colats] gilu Juio Slidiz dolilad \OF

iza 0T 53 JolS Cliy Jas 5 3Ll QLT 457 ol 51658 4 G 0 31 Lyl 31 (52 Zaale
(il Sogline ol 5 5 pa gl 5 ol 4 a5 kie Sl 4 Cole Lol Olu 5 S s ol
w‘ubgbpufﬁ,x}x@)m;,bg,ﬁG,u)uu);umtfmf-j&@}@
b3 Shas 4 45085 oS (Lol 5 4,0 o dlisd 4 aliod Jobs o3I 5 Coad] I3 1 LS o
(Il ol 1 ol Camite 05,57 S o g 55 o oo 300 polezel 5 wilulid )8 Sl
el OTAT 5 b S ST 558 (5 50 5 )L dsls 4 S 1) (o508 0B L (635 10 ke
s ol 33T b, e

JUasl s Uil 5 s gitons 3,5 J35,5 L1y P 5 0kl G L1l atg Coad (188A) o 8
J,}J»'&.::gﬁww‘,upd;u;}_;@w@weu)cudu“-,,_l,;.wm;@l»
3 Calien ol 03 (61 555 e Ja ol 0l ST S JST W 5 5 0S5 e A 5 (Ui
oLy 4l 25 atgy Coed (S o L aS das o UL 5 5 55 0 ol ) 528 5 pl Jlil S
Bah e S Mo o sas

358 4 Sl Shaoli S 53 (3Ll = gelezrl oy B 03,87 S L (P 0L K5 5 5555
Sl i Lol o 5,5 5 a5 b b 53 Cudgdome 1L Jsbas abax 316 26,5 515k 3 s
ol |ty S clzd Jole 355 S o Ml SVsls Jlisl bslast 8 b S 5 il
L S Sl bty ot il St sla S 58,57 5503 09k (53 4! pans o3 pos
WLl e (51 31 ool s Ko S gy Slals 5 Syl (LSl e 5 sl 035 aulona

5o plandl 588 53 G m sl Cad alous (610 (slaalllan O5SG (opdinen oy 2 ool
ool 0T A5 Sty oL 4 5a b obbipled Cood dslons & Bae 3 5518 s SWs
CVFAV) oo Lyl 5 6L cOFAY) (5o cOFVRIOL 35 5 (Sebaome anlllan & O o 457 ol azils
2,5 olal (YA Edoes 5 (63, Y

s el i 5L 3 G Cood ohatg Jobe IS Jlstl gl o 35 4 izl Alia
b 58 Al Jie il (5La el sl 03,7 ol il 5 oalinal 3550 SLaosls (B yme 3,03
s s dbe Gl ) ool i OLL 5o ol pgs gal oy ady sl L a5 elS s

.r;@ggt)gTM

1. Richard Green,1998
2. Audun Botterud., et al,2002.



Yoy Sl G i 0 S 559 Sl Cun dslns

o b skl Y
G Opopad 2Lll Conle 55 o S Mo n gas o) 5 515k ol Sl a5 (285 oyl 5o
e 35 e 53 (5lwe o3 B S SN (65 51 S e gimie ) JalST S syl Ll 5
NP 0315 Lo 545 o bl oS ol 1655 4 5Ll IS 5 Dl et 53 (6551 ) et
Ly iS5 53 aSh L3k Ll 8 ns el (2 5 5 oee B (Al oy g0l s ASL
G glab o elar! 5 (ealasl it (SLaaT g 0 5 LI 8L iy b lacel ol oSea
Lol a5 Szl bl o) 51 6,8 sl sl oI ey 855 58 (Jlisl 5aKi s I
5L 5, Sas a5 Ol g5 cai LOWE 5 a8 o alaod 4 alaod J5les 030015 38 el L5 @5 Ll e 53
2,5 slezel ol o

Sl = A5 e S 5115 55 55 (S S (6551 OB IS U e o a5 L
bl e (6 5yl il ansls ST Sl il 5o 55 O e 5l A o i ol 03V g S o0
! 5L Cia L s ad e LB (6551 315 3)5m Sl sor5303 Sk 616 4 L 5
A8 o sl BEE  jeme 5 a5 Ols o i i bl g balast s Jlonts| dican Lol o
S A G o5 Sy ke ST 5L 358 O b p S 4 it (S sUS 5 Lok (51 L oS
S5 o8t G L 55 e pda 10 IG5 las 5 ooy I3 ool Colal 3 iy 5 J S 5
.Asdﬁr.nl;l,;o,;\@gl{‘_gwﬂf@t

S oS o 5 eSO e e Jula 5 b 516 (S ST1 5150 s ol
Cda L gd oo et (AS o0 L 15 LoWE 5468 o Jolad 4S5 (65 0 Oy e (salanl g4
3L Jslw @ a5 Ly oges ooy Lb (655 0 o pite (LISl ol 3l ool Caniie 0557 S I
s ol s3T Culy Cote s gl blen 1o AT S 0348 S

3 (IS &) ) LaalS 5 ST (g1 QUi a0 il e Sty 51 (6,8 sk 51
Jome 59875 5 0T ahols 3.8 Jai 53 L o5 15 0 oSS 4 DUl Ol e il S5 ol ek 8 8
LS &St 55 LaolS s 15 olas (6l il 58 B e bl ol ool 0l (6133 45 9 e
25t

Ol ()3 45 348 n gmio 5 oo yes —Sulow (SO al 65 (6551 Lol 5 Coaa 5L
D3, Dz, D1 L i 5 an o 5,1 13 anio Lol 05 8 3 Jiis Jam 5 5503LaS Sims slad i

366w o855 658 S S 58 ol el st 8 4 as e s s gn 0315 DL



179 Glino; 7 oylass (solaid] gilo Juo Clidin dolilas \VOA

.:}_.fa‘;»a:\boLﬁG&G;;, G3, Gy, Glbvgngbﬁ&MGTdfa@jﬁjw;jﬂm
Ol Slasls 5 Slpslos JS ¢ pame L oo sl 3505 (S5 olg i ool ol 5,5 !

Max
Z=Yj=1(Dj X pd;) — XiZ1(G; X me;) + (Xxpx) —( Mxpm) )
Subject to

?:1 D; -2t G + (X-M)=0 (Y)
GG; < g¢; i=1,234 5 ™)
D; < dg; j=1,2,3 (f)
M <em ®)
X<em %)
Dj,Gi,M,X>0 Vi, j

DS 5 n 05,8 Lol Dy a5 3550 o ap03 53 pll G0 5 05,8 I35 Gy 0T 5 &8

Sla=Pd; .MJ.\.«Jldu,@ﬂQbJI}M}c)\ﬁu(..?w-X},E;;,y@u)aﬂ:);rlj &
PX 5PM pli ¢ 55 laolS s 15 05,8 Lg 43 MG ol 5 OB A 5 e 03§ Ctls 5 4 Jiles
Lolis Slas-dej 5 ol ¢ 5 ool s 505 8 sl 5 b b S0 (Dl yslo 5 Sls,ls Cued
L Je (sla bl ey 5 Oolslo o b STa €X s 8M 5 gl ¢ OB S om0 09 S
SLeios dab Sl dnl 3o s eyl cpl e Gl Calien sla 03,5 T oslis 55 ok D3 L &S
lros3 53 Lo el ol palie ol s iz 2 s o 5 3 b (ol S5 b JLais) S
Jslw a3 L blue 51,8Y (o, Oler 358 0 0315 O P L & G pp Cad oS ot o) Catlies
2> 88 Sk 035 OLSS (28 b T g oy Jula Jo 51457 Sl G obtoge s 53 G 5150
Aal 5 OLeSG 4SC8 S 53 B sl Cond o3 pmn 5 5 155 0 s s (23 b 5 kb b
osde 355 0 Jo GAMS s 5l 53lp 5 Jau 5 el | ot (651 5400 3 s 65 o7 Joe el 5
5 SOl e dmelS s 5 5les 8 a Ay cCalen o jtom SO gy pr3lie slarle Cnd

AT oo Cawsas o ol o 51 50 Gole 5 Jle) Slaoy93 a0 53 Slsyls

1. Node
2. Linear Programing



Vo4 Sl w il o S il Sl Cund dalee

Solgin (951 (S gl sl polio cpxi 9 0Ol 3590 (SWAOSIS Y

Cxio (oS oyl a5 L OT 3 elizel 3550 (sl byl pslin ol p5Y Juke sl 21 51 I3
ki ST S alal 5 8Ly Sy g 4 1y Jube 4l 5 5 cpnd Jai 5590 0,93 55 5538 G p
oS s L VAP Dl s 55587 Gy o
(9C) 8y Wy Cud b g5l 1Y
dmlonn 5l 3 355 o0 S8 OT SOlaainin 85 (655 2 ey 8 oBws &S5 (b Oy ki
et S5 3 eslinl o s g g as S S0k 1l Gl e o s g S b
3 darmmn (slos by o S L) (asme Jalse a5 s s 4 Sl G155 0 e SO
el Jl 0,8 I 5 S i s e J5ed 53 s Dol plutie ol OT 5 40 9306 (g 5o
13 55 gn 03Ul 35 5 gt Sl eipma Slo 055 G 3 o8 5 5 6 W5 S e daloes (s

GP;i= CF; XTxP; Gwh/yr V)

s CFi o315 ad ) 5 5550 053 b 3 ol o855 s 55 55,51 JS'GPy 0T s &
Wl 0l oS5 5 e 5 Py el ey i 50 0593 Usb Tepll o5 5 (615 040
ol g a5 M 5 LS n oslinal Jls C35lan (sl 1) 555 g5 (6550 51 (st o8 55 n
5 Sl DU Oljoe oy 5 05 5 51 S5 0 ool OT s ol Slessb 5 Jolis
e OLEO L 5 OT a8 T e sty 151 )3 okbiad o palls a5 Oln 05 S 59
56 8 5 5m LS WS S (5LE lrel Sy 45 sl VWA L 530G sls el ol
el s S (Nl 3 Sl SIS oy (oS 5 IS

(MCi) Lol gy £lgl Dnoligs ol Sday s Y
3355 81 o 5,5 &K Ol 5 Cad olisS ol ol il (G LIk 3 Skesl ST ol slaa s
el i Ol s a5 Lo a5 5 8 L ol (BB 5 53 1058 gr o gmemna Slie
s S pe 5 S5m0 5 4 Sl aad el ol 5 s e Mgty OT g
SV ol aua b bl 5 e cols a5l LIy (5 208 ol aue ST ool s S lunl s
i o L LaelS s 0 olgiiey Saad oy 4 sl oo 455 3,15 O3 e sl ol 5
el T 5 16 5 51 Y Lol 1 (salgity Cond v 5 S 0T U5 016

G b s oslie g BB Sl s o5 gl Jul ple wile S SN (6551 glols
65;t45;MtQT,>uJ_‘\>j_<i>t_iv_<i;§J|‘55,4\.,4_‘.;;;,@anc..cﬂtdugm



1F9 e Glino £ oylos (colats] gilu Juio Slidiz dolilad \#e

o S plonl B L DL 5 o8 s pen 058 3 an L5 L Olojen il (S5 S
dar Ll ol 53 Bl el 1y el 03,87 o by Sl (o e I3l 53 eululs e Dl s
e 35l o mae sl OLes o3 b Sl (6ose e b gladmlsy 5 e Jlab DBl aon 3 Latle
s 53 S i Calses Slgile) 3 (gles DS 5 553 o o L Dbl el i e
et 033 85 (b ot 2165 458 slite O i als
Sl SlS” 551 slaelS s L3k (udyo s ) 6ol 5 (T30 5ol s, 35,5 0 o
LoolS s 5 ol a5 G2 5 S s ol g 3 (555 Olaj 5 o ity (T 15
Sostial Lol Codn 31 ol g 5 458 (pl O Hlde 5,15 53 Sl 36 G 5L Cud 5 Sl
4 K b 51l 405 o oo b il 31 s 3 &8s ST i T3 sleolS s
)L\_n)'lA_J'«L.vr)'\(c\fol.n)'jbu.\.&)l.\.»:)bC,&fwm..\.?)\:balf}ftja\fdlaquh&:
25 s s & ol s b (sl Sk bt Sty ST 153 Ol 0l 53 L5 )l
Cig 3yl 534S s o Ol &Tdﬂ .,\:J}S)LaT..,b.L_@ Sl Ol s el 5 Okl sl s bad
AL (TG A5 oLeOLT B gyl 515 358 on plonil (2T ool 55 5 o 2ty ol

Y . . P . . T . PR . AT .
.:}_&@C)rzv\g};s_fh.bj)uu’_vbuluY)J‘auu)l{C}f»}Qb.\f\jl)\..\{\id»

el DB e AV O o G g claelS s S ) S e =Y Gl

3000

2500 //\\

2000

1500 .
\ — i

10010

500

el OIS Cuwa gITAT Jl 30 2T G ol g o ddgi Wigy—) 510905
(\\‘A?)MJLAT:C;A

1. system marginal cost
o oo i M S AV e A Lile K (sloflor 51,0 45y Coni AP Sl g et £ 3590 g 6 pilsf Cylos 33 330 ST 4 g b Y



V7 Sl G i 0 S 559 Sl Cun dslns

Slbes slaa o Sl o el o653 llas s pa b Do o855 G 5 4t 0
Olor s Aes Sde o557 55 LealS 5,5 ol (s 5 oS s ol 33 (55106 5 rosls
el SUlas sl 3o it o Fge a0 4 o g (s o
SRMC;=0&M;/(Tx CF;))+0OC; (Rial/GWh) \)
OC; =( fclre;) (Rial/GWh) @)

AN 5 ans 4358 O&M cpll 5 o8 5 15 o 5 3 I 5 Sotasli 87 slaay ja SMC; 0T s o
OCi ¢ pli g 35 sLaolS s 5 (5315 10t ot -2 CF i cJlw Sleb sl T o lg s AS7 5 Joy o
Slles (slaa o ol pli 03,5 ol el s 5 Ll TR 5 o 5 15 4 b o St g glaan o
oS 55 ol Oleily 4 G 5 el DSBS a1 o 452 i 51665 5 5 2 (OC)
el oo 53k 5 T3 Al ot Slael 5 s g 58 i 355 g 4ol

o 13S0 Jiom 3 Lol Caliima 6151 (511 (SIS0 5 o (Lot 32 40 Lo gy o (slaosls
Sy kS eSO ul g ol aun s SUes laas 50 (1) 5 () Loy, ¢SS 4 5 laosls opl ol o
5 e Ol o 4y (g w3 ke I3y ol 0l b (V) o 3 LnolS 5 15 i 151 )3 5 ol
s OLS 15 85 5 S 8 (658 sla o5 5 ot g w58 (2S5 S (658 la oy 5 g

ol ot 43 8 Jaiys Jluy W /868 0 oSSl Cal LT ol 1 5,5 50 ¢ el 8

1AL Jlo 55 Bolg o e E1551 (551 9 wosd 4238 -) Sy

S g 9N KV 5 S WAL :
(S g 09u) (S5510e8 9 odl Sy 3 Sl o o pre s
e (S 3 ol slaay (A0 33) g yiand (Jw) >
RIAL/KWh euro/KW RIAL/KW
v oy FYYVY/A av Y =y S
/4 Ry AVYAV/Y A¥ )Y B IC
\/40 /e SFYFO/A YA ¥ Sobw
Ved ooy YAY$A/A AY A o ¥ S
YA e OF YYSFA/A af o <13y

(\YA$ )‘jj.- Cxo M )LnT sl

sl 0395 JUy #r BYY o Celo Dly DS (gl51 4 AP db)auolfjjgd:%gﬁédjﬁ

Sl ST &5 015l (i 5 L 251 3 A5 il )3 S8l 51 gl o855 0 4 a2 0sdke

1. Capacity factor




179 Glino; # o,lass (golaid] gila Jdo i dolilad \PY

33 E5 el LSS a5 ples (gl fho ol 358 (o Sy OIS il (sladiy o 2y
:ﬁ&uﬁ@‘dbéuo‘w}w
Sl 2l e 5 LT Stecb S ol at5m ol ol 5,5 5105 8 o (ool S ol 0
Ssbp fole (ST & 55 oolgity Cud ¢ gemma 511U (ol Cad alone
9 Ooligs” 2le 4 3 (ol OIS Cuws p Ay Cud b S5 s dewlxe -Y (Jgu>
Sl O19ghs” » Jby s 2 5985” (SOET 9 s 0l 15l Cunud

L1yl cwd . 4 . .. g
T T L o B B R B M’f’w R
R . Oeoligs” c Slles oSew | g e b "
Sy sk SolaeS (celuolgiss)
WVE/A AY/Y$ WY £1/0 WY 004/41 oo (535
VFE/A VP /vy $1/0 WY *1¥4/4 oy e
114/4 FF/FN VYAF v VA/Y B Sk
V.4/8 VE/YY #/11 \Z0 VV/A FYALY/AN o5 S
v VV/00 /0 . . VO F/AA Ty

OYAP) Gy Crin b T 1) e

Sy oS Ay
(dcj) alisee Sl gisy Slole 57 lus XY
x5 3 6ol (SO i ler Jol odas 5 (S S0 (551 L L s L
Sl gmio Lol lad sie 1 S g e 5 (55)5ES Sla i ol ol

it A 4 odd e (b gl g od el (SLOWE §samme S| 685l sl i sLolE S 1
59503 4AEN/D AP Jlw 15 &S ta a bl Olej S0k codkd e JbT G T s ot
e i OT SLBE e 3 AP Sl 53 ou o b el HLeT 4 a7 L. ol o 5,57
SIS e 2 AP Il 53 Lol (gla Jidu 51 S0 0 @ ol s b guls It el 1 KS

Y90 gl St B gals S g ol el sl o a8 () it 55 53557 sl

AV Il Ol 5l 3 Crins i HLaT N



VY Sl G i 0 S 559 Sl Cun dslns

s L;L@;,',{W,jq\sdz;u’ﬁduu SIS A/ e ) 516 el ol SIES
RGP IMICH P RTNIPS 2 70 P 1YL G T R e

O Wi yao w10y Bl J5 10> 9 Sl SLoW 571> -1 Jou

xwo B ylan I ylao I slae

e =) ) - SWl Sl
(UB 9 o9 Sio9ls” Joll) | ngos 9 Silx S

V0/4 \OV/Y A$/4 (cels O19es) ' Jlo 38 Shgals
ArFs/F aoFOF DYYFO/A Sl QI
(cels Olgles)
YAYY+/ A YO VIV Vsavay | oMo cele Sl s B
(cslo DIGRS » JU s Ogalao)

(WAP) G St s ST 1 le
(Pdj) OF W™ b0 10 g 4 bl J5 o 2t
OT W5 4 ol ol 03ls (Glacued )5 (69 45 Cyldis ST (glime 0 S 2 8 5 Lo
S5 edd feesw bl Jgedies 355wl bV 4 S ie Glols I 3w opl 5 Bl
b B Olge a |y (e oS e b el ilate g 5 cmis @4 s DT e .8
ek AL es e gl Jgatie B 3505 el L5 gl S S YL o ey sl
G SLOB (oo 3y p oAb sl Jomte (sl Olej )3 Lo ) e ) OLSlEe ST
by s 3L 5L bl 1 OB WS oW a8 8 4 ks Joess gl e Sl o
oS ) Sl Sy |y IS SLOE omie aniliz 55 Ol jaieie Hsb 4 0T 4 by e
el LW @ Ly e (o slady 5 (gl olie 4 Ly pa sl (slaaly cpons OLES (ST e
Y Sl 503 )5 5 dal 5 0

G Sl Dl ST a 55,0 dOYVF ((Bslo) 10l sl 53 &, éﬁ sl m Olgel dass s
(el 05 3557 5 s S 5 655 i (5T (Sl Calitma (gl i (51 055 els
Sl ot sl VWAP Ul o s 48y S35k 350 e 5 ol a 2500 ol o L oS

A Jads)

i ih i OT Sty 4y il 5t slaslayl 53 B ol 51 (68 or (510 O A5 e o ol sl VallUE OF lost load .y
6 B Ol oo 6 (3 hS 5 Jlos o ) 0L 5l oltie ol (CDF) et Us s 015 s 13 b DL o ol oo 0 fraos
303 (Ko 55 6l 53 0T 0o el Ju



1F9 e Glino £ oylos (colats] gilu Juio Slidiz dolilad \#¥

A
3 :
7 || »

ol -

\_:%\ WA i E
v ¢ ———— >
3 { ‘ o oyals (gLl ‘—'
2 ' : [
» : o
!

\ 1

Calizeo SWog F C18 y 4 Plod S50 9 &by Cawd 3 5l b3l - ¥ 1S90
I (83 Pl oSS yan

G Olslize o aod S Mo (V487 Slgm &STL) 5 (Teve Sl 5 o) (Y (St )

3L 0l 2 Sl (slae s o plad Cad Uslae |y 5315 s 15 on Sl el 81 Slaj 0055 a3
g 53 @by 5 LS el a5l S (sl e Ol gie Ll S 55 35 g0 (e
523 DT oy s S (3 e g s 32 5SS (s 55 5 Sl ol Sl eslicl
Sl DIy kST 2 A5 4y 5o 0§ raday A3L S5 4 il o (o VL ekias LS Wl 5 o
st i Joles gl o YL St Wl e S S i sl 5135 5l oslial

il OIS B » JUy Ogabee QAT g0 18 p 4 bl J5 10> — ¢ Jgu

Sl g ol o ¥ . Vo
v . ol 4y aRi0 49 3 . s
b atalomdetons (c«:L:jl”M:):b ) (uubvgy.;f:;u ) o9
(J) sl SAgghs” TR T
ova/s /¥ BYY/ S sy S19le)
SOANY ar oraf osae 9 S b oy 9iKel
VA/Y " Y50 o i 1910 10

}).:JQ)\)'} R REAN

1. Peter Choynowski
2. henry B.F. Lim and Glenn P. Jenkins



V7o Sl G i 0 S 559 Sl Cun dslns

Lo 3 A5 ods plad Cd Jolan 5 OB S s pme sy 4 S ST s 51

S o3lial (§5L8 (slaol 5 51 015 o S S Slgmliie 53 G M5 (81 S (o8 s DLy
Clan 51y 5 S19Ka ) ol 5 5l S 5 o sas e las 3 olan (sl S ke 355 0
G s 3 5ol (SO sl e (5513 0 e e o e o3linal 15K 10 o 5 5 51 s
LS g p 5 a5 b S i Sl gn (510 r 2 5 Aya B s ) S
Olss Bas 55 6,13 0 g0 ol o 03 55 o Blodd s y5 71 Q&p)%&(&)gk%zw}}}‘&)
A5 a5 (615 e g 2 RN L 3 g5 o HEl el Cenl Sl 0T W5 (5551 4 W s
Calides glaos ;8 Loy gl 5 G b oml bl dol S2alS 6 o Coln Sl 5 LS
ols IS F Ui 53 5 demlons OB S (s pme ol Sl a0 bl ST O e 4 oS 5 e

el
S0 N (65 51 DYl 0
5 ke a5 5 O e L 228 (Ul 31 Slas3 p sl (55 0005, Ll G b 510!
Olele Slis 3l eslizul ghate 4 Olawly3T 5 Oluca )l 55287 531 G SYsle .ol asls ;S S
e.qu.EJ;-[AJ}JS&_;_\L{dﬁd;pﬁji)ﬂés‘gbbﬁildb.,L;g-sbjsﬁuptlaj\g}fancj
BES 2 SRR U RE JUPL V-SRI CK g0 25 I UPPR R FPESN s W O S g PSPV
L adsloe 53 5 Sl 0l Ol )| 4 Sl yslos Celor SI5KE S5a FY 0 5 Sls g Csle SIS
ot plail g8 Sl SEE Sl Y 5 el SIS 5 FY e Oluly3T ) peS
i OkeieS 5 B Syl 5 Oyl 5 Olamg 3T 5oy 5287 5 051 520 alalin (sl 53 Ol 1
VAP Jlw 53 A8 0 55l B OS5 515 Slysles Gl ,e 5 Oldlidl (OlSTL (gla ) 548" 4 caS 5
534S 5 G Dy 5 el SLLKEVVY/Y Gl e 5 0kl cOluslidl sla, 428" 4 G 5 Ol Lo
ol 83 5 Lol D EE 055/V DlaS 5

P LETL G, OVsla b b Sl 03 506 (gla ) 5257 5 Ol pl Olos ol dinte slasla )l 3 4 4z 57 L
N 2055 aar g bdbs e 15,505 5 Solo G p Cud Lo sta ol ol S5(0) Jgir

g;.w‘o-«\-:twbu dlﬂ)&v'?#}\)}ﬁg}b)))y: Jj)‘}&‘))‘})@‘))bd{)}h)}»‘f

)):SQ)I)‘J5:LA§|)}a|,5£)uUﬁc.3}Lugdﬂ}gT)\j\i)>Cd’G)wﬁ,&l;,ﬁ;#,ﬁ:sﬂu)&;;l}%mbu.\

Ol G p b iy e S8 wg) pls p il 83 F



179 Glinno; 7 oylass (golaid] gilo Juo Clidins dolilas \ied

AT Jl 50 O1oy19 9 Olhale cud o -0 Jeus

Coud =PI S5 £

(el Slashs” 5 Jb) (A5ke) ¥
£7. AR I olssle Olg 5 las>
YYY/% Yy, 5 Oa519 Oy S50

Ol Gy aSid o pde &S50 e

Of 3 o> mbi 9 Jowo Sl -t
Yl o3k Y-t
Il woal g (s3lgiig e 53 VWAS Lo (glaosts bl p s zally pslie K - L

Max
Z=(\%/f)D+ (£21/¥) Do+ (¥v1/Y) D3+ (V04/Y) Gp+ (VEV/Y) Go+ (\vF) G (V)

+ (Vo¥/Y) Gyt (M) Gs + (F5+/+A8) X=(YrY/8) M

Subject to

j=1Dj - XiZ; G + (X-M)=0 (")
G < o0v/4 ('Y)
Gy<viva/4 ('v)
Gy <V ¥ay/) (VF)
Ga<vv:..v/A (vo)
Gs<\YF4/A (17)
Dy <6¥YA (\v)
D, <Y84AF (\A)
Ds <abfor (14)
M <YA¥ (¥+)
X < $Y9A (")
D;, Gi, M, X>0 Vi, j

3olS Wy slaes 8 5 el SHES 5 b Dtk o 2 g e 58 5 i (B ke )

el o 45 5 L s Cole SHEKS sy ekiS Lo



vy Sl G i 0 S 559 Sl Cun dslns

S AP L 53 G2 gl Cood GAMS. baigs S le 5 3l eslinl L 3 6 sl Joke (1
(V) as U blze 518Y b e Oles Has o5 0345 o arwbee JU, PYV/Y Colu SlgskST a
Slde 5 S s se 53 LaelS 55 gl 518G a g e () S ) ol oo iy Ol 3
JL) o S 5 Sl Dl i gy Dl 3 oS B e slres 5516 o Lol
il o il F i 3 Csle Sy kS
oS Lol § ouiis 40 o Laliseo (509 7 § Cel Dl9ghs” Cus p STl Cwd -1 Jau>
sl O3l 5 s

M X D3 Dz D1 G5 G4 G3 Gz Gl Pr lﬁ}_ﬂiﬁb
Y/A FIYN | OVA | YO/ | OWY | \WWF v AZVA SN IR R VA RV 4 VA g Slg> poliao

Jb mlsisle

Jee 53 0dd dmlbme (Slaslar Cad 338 o0 alaSa (V J5u) B Cis s HLeT & anl 0 L
S b aglie 1 pimman 313 VWAS b 3 G I3k 5 48l Gisws o palie b (g )lslme &oglis
201l S ol Sl Uy 58T 5L U G SVl gadly pislie b Gy Sl ,ls Ol sl aigy
s oo T 3l aig slizal ¢ oy 45 3 15 g 5 b lacs b plu s Mol SYsla
9 O 4D o Lilike (Slrog 7 (sl Dlgehs” » Jb) cand ol Bie p3lie -Y Jsur
AT Jlo 38 (caelo Olsl ) oiss Lol

M X D3 D, D, Gs G, G; G, G; Prl lhﬁai'&
\l YA | YEIY] PVIV OV | YA FIXY V30 Y%/ 0 /0F \\avid g Slga polio

(WWAY) G ot i ST 2 Ciiiien (la 03,5 (SLolis 5 4o sl Ol G p 658 e &S5 ) 1isle
alak o3k Y-t

B Jrem Gl o5 oS a5 sl pla bl Sl eyss &S5 ok 55 5 abg S
3 B S o e (Al S o8 (sl 5 4 |y Sy Gl o5 53580
e (PP OIS US o e Sl oled STas dMC) oLy s 5o tdsle Jue ola el L
S (g0 LaelS 5 15 a5 S e ol Sl ole 033153 Jsb s (PM) Sils g 5 (PX) Sl sl
izes Je sla e ole a ¢SS5 4 (BM) Sils s 5 (€X) Sl ysleo  (AC)) Caibes slajtdu Lol



179 Glino; # o,lass (golaid] gila Jdo i dolilad \FA

e (GAMS Lag 153l 5 5l eslial L o YAZ Lo Slals glaosls ulul » Js gl 1 5|
Sl 0ds 5158 () Uil 3 5 anmlomn ole ja SSSE 40 B e 5 W5 iy S 5 5 Sl
w!du“;uuﬁg@d,luuﬁ);dwuwﬁga.u;ow«f

OIIT) Gy B yan 9 MG ding ooy 9 (Celo Dlgehs” » JU)) Sl Cwd -A Joux
AT Jlo laols 31 Gy S 4 (celo

M X D, Ds D, D, Gs | Gi | G, | G, | Gi | P | bm

A aVad OFY/F \oFF FANB £a4/A YOY4F ARLWANS YoMy O VD VA A\alid t;i‘:)’}é
. OFY/F \W\arid OOFON AY FAN# YAy YOAYNV OYONF AaaVo) . oY “ignd

AMAZAN OFY/F YR fan'/ R\ ¢4 FAYIA WYFA YA PFANA An\at lalid Y oM ?
ANA7A% OFY/F e N AN \RAAvid OYY4FS WFA YOF) VWA YAYA \irid A\arid )}
YYA/N OFY/F YO A \dalid VFF/FO oA \WoN Y OA YAAYA Five AN A\a7id é‘é)o
YYF/F OFY/F YN VYN ELRVATA [\darid \YovA YV [ "rid Feoe N N A\alid )91)9:’
Yy /f OYF/4 \WPVA OFYY IXAVA% Frav Ve YFF YAYEN OAY YAVEN OF/ YOF/A

»

Y. OYF/A VYA oYV VF¥/A YA 0N A% wv¥ Famr Yon ove YOFA JT
Y. OYF/A Y ¥ OV YFA/O YAYYA A\l YAAYNY OAVA YN oY YOFA )ﬁT
Y. OYF/A \YADA fava \andis YWAN v YA OAFPA AL oo YOFA cy
e
W]

AARYAS 74 04 "% VF¥/Q YAOA vVe Atald (\\ieg) WA lalid YOFA
AARYAS 74 A\ YA VAA/AY YAVYIM WYY Ataih} OIYUA Yov8 OV [ YOFA

Jv\ﬁ@lzs:i\su

AT Oles (batg 5l Jol gl b (4 Jsd) VAP Jlu 53 G 15k wlale s e 4y lio |
5 Sl B 5L 53 Bl G Caad It 5 jeas Calibes Slaele 53 digs Caad 1355 o0 1SS SUL
Glacas [2alS suias OLiS Jaude opl ol OT 4l i sl 1t 55 4ige Slsyls 5 Ol ol
.C_,,m\r}aubﬁ@L@J}lubﬁ):})iﬂ):dﬁa\i&b&

Sy 9 (Celw Dlgahs” » Jby) 09 Pocns 350 18 Cunsd o0l daxe polie -1  J9u>
IFAT Jlo (svolo 1 0 g O 4 (Colo DIHIES) ous Lol 9 ouiis 4o o Lalis

M X D4 D3 D2 D1 G5 | G4 G3 G2 Gl P B yuiio
AN Wy \AVFF D [ AU | YOYF 0N | Yo o) Wes | A | WVE | 8598
IONF | NAAD | VAVAY | aaRONY AYe PN YV | YA | OFYAFY | YRRAVA [ OSFRF [ W | Cgedd
N2 oy Yvavy A afs FAVYAY [ A9Ye | MY | SPRA | vy [aZal A4 e
Nerse | VR YEAN FAYVA | Vv [ ovvae WA | YV | VIWYA | YATA [ e N »
VOFFe WY YYOA VPN \Bad ard v | v [ i FIV: [l N3 My
VBAFY. | ovaY. YNV A Wy e WYY | s | RS A I\ By
Db ERTVEVS \aFYS OFYT AW Fav 75| M O YAVEN | OFN | VRS "
WA | NFas. WA OYIN | VFFA YA-OF MF [ FN0 [ FWE | ey | ovs | e K1l
VA | YA WAWN OV | VEAD YAYYA A | YMY [ OMAA VWIYN | 0N | A 7
WO [ Yeoxv WAF/Y ) wor YWHN A [ e | RA L AR R Y] S

5\ VOAD: WO OYVF | VFFA YAA AR [OYVE | ovee WA ali )l ooe

DLAACN I 112 a1 VEY FAD | VWAY [OYSVEM | WRE | YAYE [ BYYAA | Yovs | oW 100 S

Ol Gy al oy e &S 1 40 bogp e JLeT - sl

OYAY) G Crior a5 SLT 2 0 tiSLolss Caliien sl s £ 5 1ol 5 5 a5 0 by o LT Y



V74 Sl w il o S il Sl Cund dalee

(S 5 4omid =0
i i Usls p g 5 (S3le 13 Ol ot 1355 o0 sl 4 (6551 pr (sla ol 31 (SG U1 (550
ot Sy e 515L sl s men 4.l OT 353 4 i sla S35 51 LS 5 4,0y o)
Sl G s 3 (el shas 1 Sl Lo 457 la, 5587 53315 Soyg b o g (pal s
ol (1530005 e Sl L 53 ol o 5 ze (G sl e S L 15k al eiles S
Ot B G I 53 S s o plowil | iy yamad g0 sas 0y (S ludig S| (65 saali
WLl i (Sloe 513l peilSa 5 OB S A 5

PR3 ol w550 sl 9,8 s L a6 55L s i gls 4 oliws ol i 5o
5 e Caliies laos, S Lol (Laoly 5 5les 8 0 a5 ale S esalal 5 5 oy sons
a,ﬁugu_%_,:ﬁ\djjglﬁb_;u)up.mj@;m,b@,‘wuﬂg\;)b)c)l);uo\},
Slide 51 s o 5 5553587 oo 4l o S 0 el (G 5 (ot (S5l ¢ SO
36w 555 65 a8 58 ol el s 05 8 i wa e i Ll oxis LB
(el SIS ;2 a5 lg a5 bl ol 55 5 55 gr el (T30 08 55 5 (S 5SS
b on Bl s 5 daie (gla ) 5287 <SS 03 D3l 5 Sl pslo S g samme b o 1L 300
A5 TlAl Qe ol (51l SIAS Jla 55 Sl 5 Slpslo ol 5 4,0 (o atge 3lie

WSt Sl oJie Sty 5 6,8 gl (612 4S5 g0 05l &5 ol 4 il Jibe ol O S i

2SS 4 DL Ol s dasloes 51 ol 0l Bl (S sy 5o @) Lol 5 15 alS™ (6l 15 JUas!
S i bl (ol s (55133 55 O3 e Jomn 6 o8 5 5 0T ahols 03 87 L 53 Lo 5
) el skl g 3 5 ol ok aalons DLy el b o515 aled (1 s 8
Dsdar § Olo s e pl 4 bl e
Jie 685, 518 (Gl CanB L) B Cond e 03 55557 52 D13k 3 8es Sl 0k S s oy
ST Il 3 ol T sy gl bl o 15 OT Ol ol O30 5 e T oo oy Sl
JU YWY g Cad &S Il ps el 035 JUHVPF/P ) 5590 dlo 53 G5 5150 Lo 50 Cad
o S Sl L 5 B 55U 5 s enl Caad 0S5 Lt 4 a5 ) Sle sl 0l 55T
Some o3L dlmolS s 5 o oLy slady 1o (slue b o o jlas Sl s o i35 8 0 5L 3 L
Cstls s ol ST Oler 7150 Lol (o b a5 A8 o i 1y ol 5 15 (oolgin slacas

M Sllin 53 011 (sls s b g s B aSul ans S oS 4 5 S 2hes (b gloog &



179 Glino; 7 oylass (solaid] gilo Juo Clidin dolilas \V-

53 ngiijl_gdajjj_.éj\;l_s-@Lﬁﬁl.:}_.i«w.?%e:blL@T}\d@\h)}i{ﬁaﬂj\}
Wl G 15k G 4 Oy (812 (s (glag 58
Il Calibes (slaole &SKSs @ 1y dis 5585 gl Jmam (512 B2 I3k 53 3L Sl g Jse
.:)h;ﬁ&r):uuﬁgwdjlubﬁﬁ%gﬁéu&l{jl mMTﬂs.r;@;iﬁ.i
Sl & gl s gu 5 J555E O pan bl 4 Ols 03 5 el 2l a3 il 31 0T Jle o

el &Té}: 6““6}):3 Sl eslazad cv\.& 9 Lf‘f-"‘l’ )lf S

a>h g @l

S35 YAV 5 AVAS Jla Ol 51 G St hanais 5leT

a3l 555 31 oalinal U G 5L 55 gy S 3lgiiugy YAV ) s e Ll ¢l ol
Yool & Jbw 0Ll faerals (porkipn 5 G (onbige 4 o

solassl gla_im i (.5 m i (6] dings SOS S L(1YVA) (e s gas o OLs
FYN a0l 8 Il O

355 S35 AYAP (65 51 bl 5

i ia Sleslinal U s5may o) dleel b Cnto 53 518 Cad gy 0 WAV ) 17 (65
B M5t il S rwadin «(LOGOS )l lp 5 (5,8 K 51 (36 ol

AYAP il 5 OS5 5 5 ol s

908 D58 B Lae Sl oo s B3

Ol G 88 Sy ke IS 065 005 5 il

S o813 5 S8 Bl 4y o Flallen b 0 ) 53 G b s j0 (WWVF) o o 3l
NgvgRY

Glrogd 55 3, Celu OlgulS a0l plod 4 o aus el (YWAA) (s Dol € g ¢35 522Y
(85 Ml il ST ez (g8 Cad i

Alvarado, FL, J. Meng, et al. (2000). "Dynamic coupling between power markets
and power systems". Proceedings of the IEEE 2000 summer meeting,

Seattle, WA,USA.



WA Sl G i 0 S 559 Sl Cun dslns

Botterud, Audun, korpas magnus,Klaus-Ole Vogstad, Ivar Wangensteen(2002). "
A System Dynamics Model for Long-Term Analysis of the Power Market", 14th
PSCC,Seilla,24-28 june 2002

Bunn, D. W. (2006). "Modelling prices in competitive electricity markets", By
Derek W. Bunn, John Wiley & Sons, Ltd.

Choynowski, P. (2002). "Measuring willingness to pay for electricity"”, Asian
Development Bank.

Garcia, R., J. Contreras, et al. (2005). "A GARCH forecasting model to predict
day-ahead electricity prices.", IEEE transactions on power systems 20(2): 867-874.

Green, R. (1998). “Electricity Transmission Pricing: How much does it cost to get
it wrong." Power Working Paper PWP-058, University of California Energy

Institute.

Harris, C. (2006). Electricity Markets Pricing, Structures and Economics
,ChrisJohn Wiley & Sons td, The Atrium, Southern Gate, Chichester, West Sussex

PO19 8SQ, England.

Kirschen, D. and G. "Strbac Fundamentals of Power", 2004.
Lim, H. and G. Jenkins (2000). "Electricity Demand And Electricity Value."
Development Discussion Papers.

Vogstad, K. (2005). "A System Dynamics Analysis of the Nordic Electricity
Market: The Transition from Fossil Fuelled Towards a Renewable Supply Within a
Liberalised Electricity Market", NTNU

World Bank, "Orissa Power Sector Restructuring Project”, Staff Appraisal
Report,India,April 19, 1996.

http://www.eia.doe.gov/oiaf/aeo/overview/index.html

http://www.pep.moe.org.ir

http://www.tavanir.org.ir



Irq.

Ol F oylais golaidl g il Jho Clidxr dolilas

\VY

:w%

Jde (5‘]’." BE GAMS )‘P‘rj'; gﬁ))’z

SOLVE SUMMARY

MODEL Welfare OBJECTIVE z
TYPE LP DIRECTION MAXIMIZE
SOLVER CPLEX FROM LINE 53

##xxSOLVER STATUS 1 NORMAL COMPLETION
#xx:MODEL STATUS 1 OPTIMAL
#xxxOBJECTIVE VALUE 93530840.1610

RESOURCE USAGE, LIMIT 0.000  1000.000

ITERATION COUNT, LIMIT 1 10000

GAMS/Cplex Feb 14, 2007 WIN.CP.NA 22.4 033.036.041.VIS For Cplex 10.1
Cplex 10.1.1, GAMS Link 33

Optimal solution found.

Objective :  93530840.161000
LOWER LEVEL UPPER MARGINAL

——EQU OBJ -INF . 1.000
—EQUEQL .. 371200
——EQU SUP

LOWER LEVEL UPPER MARGINAL
1- INF 559.900 559.900 211.940

2~ INF 31319.900 31319.900 223.960
3 - INF 70397.100 70397.100 257.800
4~ INF 37007.900 37007.900 266.930
5- INF 13409.800 13409.800 283.150
-—-EQU DEM

LOWER LEVEL UPPER MARGINAL
1- INF 53281.000 53281.000 945.200

2~ INF 35984.000 35984.000 90.500
3- INF 59846.600 95453.000
—_EQU EXPORT

LOWER LEVEL UPPER MARGINAL
- INF 6386.000 6386.000 88.889

—EQU IMPORT

LOWER LEVEL UPPER MARGINAL
NF 2803.000 2803.000 138.600




