V"L/._',{:’fa.,“"": ﬁ Ol anw 5 5 42 5) (SLaBl (Slainngh oole 4 4
VAY=VPY Lo VY s el epled oyl 5 e L /053 Alie

HE Olued 9 Ylyal & 3 JILS aSiulh (53Laisdl (g lw 3w
hddng 3,59 )l eslaiwl by

2l oo Longeo

¥ ke b
\E~Y/\/\\:u'z_,3&._3@)l3 \E~\/\Y/\~:a§lﬂ)4&ul§

Ioke (@ys 9aS 5 eyiS L R el anie (oS las Baaly e ool G Gl o 5o
G @lr ot (o2 \2elSs 0 Bl ) Sum 33 0P B e 9 (Al aie (s jlg g Dl pdlo aie
Juo po S (Sley ol 53 )55 S DedisS I (6l 305 NiBle s o das (Shdiare () 3 et
L e g5 33 By JoL5 St iy 8las oS ail e o) ) S\ it ) sl osland T 19
o D3eoligS 53 JALS St W) g Sl Py (Slagian jo S s e B 85l dlaaize Bloo ¢ gene
s el § B B0 0979 )6 5 4S5 () 35S dus 3 (Sloniion gy 3y Lo\ S Sgds o
Berds 355 oo Sundine Soml Ly j91S A (2 (6285 D9 o0 \yghS e 31 Doy 9 S 3lo 8
S PP 9tS gasms falS 095 S GmelSy o sdgs con il (oS So n Ll 20 B p Ol
7S Ly o 33y 4S5 (B GelSy s adgs ) el g Sl Cusgionaly el s b

Sybie ol Gubgh 33 asllas 00 (2o lS (S0 (g o pope a3

OElaes g ol (gladhaie S LSS (5 Jobs &l (5 L (golasdl g3le Joe 1 gualS 55l

o

(Jgiume 83iumngd) ol l slesal olKiiisls ¢ golasl pgle als) ¢ 6 ;35 (goomiils .\
mahsa.mehrabi@ase.ui.ac.ir
alimorad@ase.ui.ac.ir olpl coletol o lpiol olEisls wlasdl og,3 wolazsl Lisls .Y

babak.saffari@ase.ui.ac.ir ol coletol o lpiol ol8isls wlazdl og,5 (lasl Lol .Y


mailto:mahsa.mehrabi@ase.ui.ac.ir
mailto:alimorad@ase.ui.ac.ir
mailto:alimorad@ase.ui.ac.ir

(S Sl 5 (g 5 31y st g U [ s Bl 3 (15l Gt IO 45 (63Ul (g5ludte  VIE

doudo .
lp oS 2 b sl pabol s Jole G Slez sbastl gl 2 g5 sl ol s
oolitul 2 @l pos B s 5 055 (slo e Lis 51 ol ol prlas 5 Loyt oLl Cpniog oyt
(55 ool gl (5o (alb udss gzmen lelge 51 Sl (3 Lol uls) 09 o
il oo b g g olazBl o g il Ol sh il mlio drngs (azez Al Lo
Lol taualoniler Lo lis ool ¢yl plane 30 40, i g’ 4 Wlgi oo Lol 0y & o9l
39009 9r9) (o Cusgazme b (30 4 ye dxug g (g)l05 ey )3 Lot gs 9SG 5l ol (Sane
S5 ol b e Jlo (glagg) (B 53 (10 Sguzme (Lol 4 az g5 b Loy dS 5l (2 0 503 (g9
Sike (9,8 5 Lolis 4 2655l (gl 30 Jobs a5 sl olate oy e Bl 4z e 32
VN 0Ll abl oo (972 s G

(o diozp Jool (bl Sl glae (glayglS Gles (3 pie (aradS L 3 Jols &St
5 s Guleie b8l o 4 ol e (IS ol S e Sgmt |y B s 50 2D
G Soed am 10 9 algs glaanze (lplo 9wl Sl g el ol (23 (o215
290 Omized b o il Gl Sleas slas lailiwl ceuld; sloul a4 g3l g oS oy LialS
o ¢ 2l 3900 b Wil e 3 Jols s (o 5 O i (ol e Sz SIS
(Yo e a5 Ll als

Slodemiliy & a2 gl 1a)02S oo )3 3 Jols a8 (HBly glod g oS ol SO oY
el claalin cnl (o 5 ol 3 5 el Dglite (30 e 5 o 55 anse (3 p g
)19 olpem & 3lye 9 4S5 ol (slaygdS o 32 JobS dSud drngi gl (oot

5 B chemd slacd g laolSyys 5l Bhe 5 4S5 lpl LS 53 By b
hed s wallhae 3)50 (5lo)slS 5y adg @lie ;145 95 o0 O 50 piganasd
28 sk sl (2lsa g ol Dl 5l Slie (B loelSyys 5l 5y ass b
oy sl o 1,058l 1o il Sy lelus o Ligals el s gla JluSiis
anllas (izean ol Lol (Shgals Gl 9l dw ol Oloe 30 Jols &Sty JLal L g5 o
anze (8,5 515 50 b 3lhe 9 a5 (olnl j5iS aw lee 30 ol 4o anze JBlas oy n g
S5 (9 S duny 30 aSUD alje JBlax b duolie 50 )98 s o 0 glalh e g
ol oSt 3,90 5 4358 lalllae 5 a5 Censl alio ol 1o ooty S0 elasT oyl g0 JoLs oS

el ol LQQL)) a>gi ‘uid"L’ﬁ o0l w)f o.uob L, ‘B8

1. Bhattacharyya (2019).
2. Zhai (2010).



Ve VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

455 ol 595 d s (3 SOl a5t St ) olan 0l a9 axlllas g0 5|
Bl e Sl ()l i (gleyglS )0 (g0 B r e gl 4 pllasl slawll s 3l

s 2258 Vb oliie ) (g3l 0035 pae IS (50 98 4 jazis gla Sy w4z L
raol 23 Sl o590 9 SYIgs (nl & (26550l Bl gl sl Bue (39 Sulal g (o5

Ol 6loy98S G 3 )l (glalobie (slools )8 sliadl g az LG adlate )L SG ol L
390 0 pll g & 8l 5 4055

&lr @le 9 455 Olnl la)gdS 50 32 42,0 Sk ogzg pae w4z b Ll (o
£rb S &y 9 a8 Sledlbl 5l ool b (ohiainte by @0 L ples] golasdl (g3lo Joe
b (g )lw g 0903 (> | Lojg S el (e (85,51 (Sl 0978 (g0 051581
5,5 40,1 Lay52S ol 1o e b ldlaie pleol Gl

Olpl )9S aw s ol bzl (GLlze 5 32 Jols a0 b 45 cam Ceand o jslate o
5 09 4oy G Ay slaaiie alS Gy Jobs aSd ol b 5 3le 5 4S5
e LAl L G 9 70l gl 5090 4 4293 b (U510 5 (2 )5 0l pldl sla gy
Anlgs )18 (ayp dy90 lalate 5 Jols a abse gile JBla> an b golaml cslie
SYoles (alfl cgz (Sloleiday &l g Shaghy ool 5l Jol> @l 50 (SLL cond p3 288
b Al wil) atlate clajeiS e

S Gl ¥
Codled aS 098 o atiS iliie (layglS (5 aSh iz b 9o 5l JSiite 9,5 w01 (3 Jols aSes
3l akize olal jo Wilgs oo (Sialas aiS oo Sialan 3 JUisl g 3dgs b alally o 1y 995 glo
bghs g olagwl cslo ¢l Sptie gjyaebp (sl byhs b cadgs lawul Jlasl alox
o5 oS 53 8 layg S .38 &g (aseiie loj 53 Jlul b 3 glajls el g
Olre 4 Vgora &5 Wi oo Joie oo | laabozn 5 )la)55 2 oblie 5| S o0 575 (5
0l (St 32 Jolis 4t 50 Lol e Sialon

SBlgs g im0 oo gy | JUitl g adgs Sliles 5l caliie slal (3 Jobs 450 slaslo))3
steoly ogill )5l 4 090 )2l hunio colul (B )3 9§80 g pSoma ol (52 o el (Sas
3 g aiS Salen (65580 O ygo 4 |y Laisllos wilgs oo aSlils il a5 o)ls 0g2>g  calisee
G JoLs Ay Sl 5l ygdS 5 (gl aSl 9 jl0)05 1 aly i )0 (6 e (297 48y
L5 51 e dugliie ] qlin L oS Sl iy po o Sinlam a5 ams o s (AiiS o absS
o085 5500 L 34830 5 pSme sloolo)l 3 1 (50 Jobs aSe (oljdl 4 (Sl b Lo jglS ¢ cogee
0l (2l saanie g ol @Bl oS wnlop oo

1. Power Pool



(6 M Sl 5 (g 5 31y st g ke s Sl 5 5] Bt OS5 45 (53Ul g5ledie VT

6l2y9iS glp (kg5 BB sblie b o3 Jols oSt sl (o9 L2l LB 5 (Jes (ol
A, Jsl 0395 08 oo oy (S 0397 99 50 (golaBl a8lis Lol astisls ol o 4y 00isS &Sy
o &5t plirabl ol Slopans lyie 4 Slelan ool ol g5 cadyb g s
Sloas K& @ el (Son 65530 sbaglyz Bl @551 LS pgs g9 gl oo
SG o Falite £iali8l Slles glaaie aS Ll )eiS (e 65,5 OYols aiile 9,0 CawolisS
‘M‘LSA dL‘U‘ awleYF LY szyo.bo 0,99 “i.’.)") dsg_)J.AJ..J.) GLQULJ)} L) ‘JJ)L) ual_’> LSJLO) 0y99
W)l 1y 093 slolits zgl 4 os5uly gl (B cud )l 0y Il aS il
O3 085S 3)lg 1588 (3 Dl yolo 5l 0aiiS jolo 19iS o095 ygo 13 g Sed Sgae S Io
Lo (g,l00 Sty 5l 80 Sy 3l cumizg ol @8ly 10 .09 axlge (caz Mo b cend]
ed..us)obo)wa ‘).:) o as)k 99 6))"‘ w‘ &M.u)u.u.} ASMLJGA;O O m}l o)js,o
6oz gools,l 8 olanl (ol ol ol 3, Slholo 5l awlys a4 atdly o5lail les a0 sl S
Lo j5iS o daslo) 8l Gab 5 0050 80,1k pleol (G5l 22l 5o 50 Jole S lsie &
QS5 W 1y Bl 2blg 3 s b aisS Jee 095 Olagas 4 b c0disS olg 1985 0 g 0aisS
Loniog sl (628 gm0 ()05 51 Jgama bt Jlto S5 03 Ml )5

295 93 e (B @395 Wls o0 ol ol eamo Glolidl adgs Jalge suzme gjes Judo 4 j9i5 S5
5 &5 & BAS B pae aS 3,5 o i caaBly ool 5l el ol adl ams 13 5k cos
Sgate el )l 1 g cnl 5l 5 iz s |y Ol e 5 3 atpe liebl cbl (o
wily o Sl (S bl (ol 1325 S5 50 5 ey S 5o e Gl g lisebl cL
by92S e 0 )l oS golaBl (sloasir cnlply sd ol (e i 925 o 5o (5
W S 5 5 955 e 2l Jelse aiile 6,500 Jelge 5 o e 51,8 52k o )
(Y Y gl g rsl) wigds o ailate plesl slol Cacly
5 2l Sluas Jelo o8 ol winy | by (3 (39,8 oes aiey > Jlollon )l
@lile 9 5le) 2ol Sgline wilisee slaglSe yo wliy) b (Jad &g 0 52 Cedd (2ge
olidl aslgs 3lasl g0 jo > cilidee olo)glS o &l oS cnl  pixe ol ol (YNY
a5 gla sl bags 5y audgs Galbl oo (LaSs il )las 5l Gy ad 2Silie oS

G ogh wedy)| pilie Ol ol oS 958 o0 Sl GRaSe jelme (slaygdS (B 5o pdy

1. Oseni & Pollitt (2016).
2. Bahar and Sauvage (2013).



vy VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

853 55l el S olal (slylo ((lg L) (531 2 9Dl Ly end 3l T (Jgone Jpae
Ggbogs plr o) 65 5] CadsS g SIS ojlusl o sl 5L Slkas ) So aae3ks g 009
AT VA ) Sa 5 3390,) S Lai aasd

3390 33 S €3 Sali8 1) (850 )3 (6570 )l el (S S (g0l Bl 5 28,5 s o L
S 505 e ol v (1220) 555n sl dgio T oyl Bl clogliSale e 5 b
Ll 3 )l mized 155 8 2 LS50 ol e Jists s jo5lnl G g (o098 o0kes
3l axdls oagen (28l oy 4o Iy JUBI s Slilos Cudgins a5 392 Laspo (gldnnnge
L i w0l e 4,51 09 o ol |y Lol ol 45" suomto VLI 5L &yl b iges
292 B Hellire @)l (gl ol (Seon Lol S il (glatlaie )l (gl (g e iy
sl

5 P98 el (S Jlsl B )b a5l (5 Jols 4l (Alb 950 50 (oS a0 S
9 s re o )l ( U JUl cud o (g9 a5 WS oo (Lo 993 (o) 50 (VT e
Ll 3l el s 09 g0 S99 (55009 2 Sy 3 0 S plSim Lol g a0 (izean
JUST ead )b (S (gl aalidbles 3929 <0392 (55972 (32 )5 (gl cemslin Jlisl b b oS
sl (Madles 3 aoliddles G anwgs sy )

SexBge 0 Jule cpl el G gla)hb pleol jo ous)lol Jele G 50 5, Jlml o wlals
Ao oo las |y ogs il oby g)ls B,b 9o o oLl e albls oS

3heslinul 9y 53 (3b; sla IS5 il oo 5o (sladlaie gy la bl sLlye o B
Sl pdms (ellorn mhan o0 (08 lacslow 2] ST ogr 0)lo 392 ik 508
ool el 0929 5l 58 oS 09l cge B0 Jols A (b ST 092 (pl LBl 9l
2Bk o)l bl By aoye 5 (6)I0TCuand )0 ohugr 5 (5551 Sladl o wae Eoo90 SO
390 B olsie 4y il o5 398 Lol lisabl b ol oo capllad  glalate ppwy sl
S oo L8, s

L asol b el ials8l L a8 og2g Lo 4y lacieand conl S o) lL plesl glacl jo
gsde (Sinpglacalil B pf)h dap (ol gl Sy 4 loced ( S o) olox
Sslize sl sla g 9 golassl sloaslis §l (3 Sy 9 Gl olnl 1955 4w o 0 SU3

1. Redondo et al. (2018).

2. Hogan (1995).

3. Independent System Operator
4. Fursch et al. (2013).



(6 M Sl 5 (g 5 31y st g sk s Sl 5 0l Bt US4 (53Ul g5ledie VA

gl ¢jgnS duw ol )0 ¢ A0 LallBU 0 g g il s delyo s ¢ Jlie ylgie 4 s 500 5|
A0 (g g 5 Slagh) wls SoaSe L o0k

a2pe 3 (92 po 5l (el (e ks Jobs aSid (bl 0y9> (ol i s gl
s (52,2005 b oS aBl oo aSh liebl cellB (l8l g cod)l ) eolizal o
3 yoass 45 0LS Ciblge oygdS 5 Ky ST sl iy el &t slinel oo Sinlan
S 50 5500 Sl plas (6510gS0 g prass sladaly L] 295 oy Slacals 5)l0eS
Cadgions giae y2 . Abb 4z g5 BB 5 Jobs 4 <8 Lie sLlse o ol (Sas caistS Sanlan
02 52 biee ok (2055l Ul 5 (IS plej (SKaalaa b o jlo ] 095 u“"L’
B Jols 45ttty 0lidl IS 51 (g)lagSs g prass o & K0 Dl &5 oo (>
WDy 50 08 2 3dg Mgt il acgazme JUS o) (S cudgiins

Ol cale &y 4295 b Ssalod s (65240l 825k 5| 50 450 bl s ol 31
238 b e el Sl Jlasl g ags ol Jlaml Sl gaiigle; 5
(s i85 L Sla st Glil p2 00 o0 S8 o)) (Slol IS ale s slaanse
G slp &5 (650 Sledbl 2y S (Bt (b 95 (slayeS
ol Jnl b o g 45 o5 0o mpieds Lael 1 .08 o adl)| |y ol ¥ (6 3,0l
By JoLs o5 7S oo (lrae bl dalsl il oo Dlawns £.95 (5 (652520 sl 5L
W13 a8l )3 Bl (y39 B 4 (S
9 E5e gyl 8 Cansl cpl ety Lol bl aljl aie; po Lasye (glilie 5l S0 (S
ol e Jlie S5 105 (el o0 sl g gazme 5l (6555 Al b b b ey 5l 090 Rl
& Sleas 1alS glp (g teS Jloa b wilgs oo lajgdS 51 S o 50 (g Llasl Ll o o5 cunl
Ll B ogd oo Simlon jslme 5 a0t b LoygiS (5 e 4 oy 355 ooyl e
g oo gl yihey Cage ol S 035l 1) 5l yse )b o

lr OB oo e DBl Ll (Eudylo s dlglia 0 50 Jols aSud gliacl le e
2 sl S SI elotancas oo b Jlasl Ll 5 Uil LSl coaisS aJgs 8Ll lipazs
48,0 ,iSTas b aws ploul 0g3 5, SLSLI L ) Salise jlews o, Slae oS el \San (aSis giac
S amd DI |, g, sl 1S oS Sy w5 Lol ylipabsl eall g lilas 5 g
94022 EElon Jo & (cogs CS )L g WS oo wal 31 jglme it Jb £ 455 4 (o piss (6500
e Slilas ;5 Gralai cnl 08 go 355 30 (S (sl (Ao (Slie caSle 5> 25l
a5 085 &5 (ol (595 59L5 olie b e Sy 9 Syl Jsl 42 )0 39 it S oy Wl o0
S9b o0 d9ue (6,ll 9 ol 0Ly Lawgs Ol leslaul (ol o

1. Neuhoff and Newbery (2005).



v VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

ALBlo (i &y JoLS St az )L it S5 50 9l o0 (3l (gla g5 ol 2 0gdle
S 08 oo ool (o 5L ol pela s 5l a8 ol 5 ol (g5llel anse L el
& S5 Bl gl Lol 5l s o0 9 ol @y (551000 oy bl e g (1)l Lol s Lol co092 YL
5,5 oolitasl g5 3810 sl b gl adlge 4o

bl S5 90zl (6551 Jols 4 bga o (3.0 Jobs a5l Jol> @dlin (S 039> (o9
3929 b 5985 95 (o yal ol olisl el (b 9359929 L (80 Jols (S0 010 9929 Sobis |
Sl b oley 9 588 S (had )L gl 0y9 oS Cunl 9L5 52 40 a5 <ol 1L (slagSl
B3 oe &) 500 9l ) had Sy

bl o sl ey golazdl (3l olie sl ddyo 4y (49,0 (65 5] <351 ol pgo SIS
S5 L oaliS il 0 8,k oS glan ;o 5l a8 oS LLol3l (glak o L il o S (yaels o oS
Sl 5 ds sl oo Jezxio 95 520 glaslol b Sluwsls 5l Jolre (6551 w5 L
Jols a8 )Lie 5l odes Cuje SO ois ylis (golaiBl g5 5l Lams Jigms caisS el o
b ssal Bk o¥olis oS ase b 5y slocSyd ol 51 g3l oyl s & (2Ulgs ool G
(5 (529158 Bl 00 (el o L' 0l gn g il "ol 102" cendS ol LS 0 B9l
g gad 0lo,18 4 suls

gl so J7ES (6350, A S Se b (g5 51 Jols g SOl sloaSits | (5 5o
S (oo e )Ll 390 sla)l 4 (295l (6l |y a8 Cedyl sl (glak jlade 9 58 550
Gl 5l 9,5 alex 5l eadgs wlie 5l (oS5 s (b JSiho s ol IS pl o (alCin
pyle sobo 4 cibuay oo JBla 4 1y (SC8T1 (51 Al S5 sladie o dle glaolsy s
5 5r9b @ sl (gadgs axly 1 5 celie (6L S (655 @i Aoy 9 b se (e
oy oilsd 97 10,5 0,058 lel ] (Jlinl wlals aole placasgase b gillas 0gs slodi ;o
g o0 (657 ol anze (il Jlaz 4y Sl o Sy JBlax 4 aiome

A oo gode (oloyeiS olass iol8l izmes g slasdl jo &l drwgs Coesl 4 a> g3l
O 556 5 35 5 455 ol i gloys S (s 82 oL Sadh w2 (slaiaie 32 sl
Bl os (5972 (B p Sorto Ao 5l (goladl Al sla iy 5

4l & 0yl g9, (LY wdgs & Wlgi oo I g < gl pl5 (prdls s 4 )l )25
(28,5 5l 50 Jpame S plsie & Glgices [ B st (b5l ol S (1 slaesygls
)b 5lg abl adlaie o 0uiiS)olo glaygtS e o Wlgi s (3 Jobs aSu slml L oS (g 59b &
A5 wlgi oo 093 a0 4 a5 Wl Ol @ 0y Jalse 51 (S gl 6350 lsie 4 30 00
s Ll |y 5 dieslo olaVIS

1. dispatch
2. Spinning reserve



S lbo Sl g (o pad 3 poale (2l 0 Uagen [ R Lanod 9 (152 (50 JOLS oSl (goLiBl (giludto VYo

Ol aw o lgsse |y Lol a5 )00 0929 50 Jols 4S89 50 (o) 4 5, (golassl ool
b zre gl o3k aal51 o5 wily oo 228 loyls Jolis ool bz 20,8 aodls Lol
G G)ls el cped bz taS oo (owyp 50 o Sl Glaced b arass ol
ol cpgms by 9 0 oo Julodi |y S5k 508 5 5 Ceasd 3 Jols a5t 13 oS wily e
o)y 035 glaygdS celosrl ols, (650 Lol JUiml byl g 50 Jols a3 51 (0
Aoy 5o o plowl sl ldlac g =, bl olsl )0 .0uS oo guoy o 1y 00l aSls

35S o )18 A 8 )90 ppaw 9 998 o0 590 (30 JOLS AL

T sgmrgy ) - Y
oy 9 oolail O3l o dr uz 30 G JolS &Sl (o) 5o (VYT 1l e 5 o0
Ol @l lon e il 5 slathaie L« Slewl L (ggyliw aw (b L lare
oS wilo s Slales VE/T ( olil slalil bl 51 ol o8, ostlly iuliil 45 ams e
Sl ol Silidl ol 0ylebes V) cgllaie Sl S5 o bl clayhl plesl b wilss o
Gl BB oy YY/0 9 YY/Y oy @ sladhaie jhl o (Slewl JhL 5o (o9 00ee cod
9 sladbaie )bl (go2)bew 53 (opd Y/V) (5 gabes VP17 090 (g5 oo |y )5 Ll bl oo
ol 2alS il il sss,lias 5 55 cypekeo VY/F

bl p (b (9, b g (el (sloosls jloslanul L d(Y V) ¥ cwge (655 g 1555
LS 5 (53905 S & 935 99 cnl G sl hl plesl S wisls Lis il el 5
3 sl 5 oLl 3 sbalile 45 Sloj e o o (LS gl ol (St e sla)hly
@382 0l o515 Jleaxl g abl oo 0920 (ond Bl LS oo oolitnl 4lde a9 oS5
Wb or 1o (25 JB e

3301y 655 (o0l 5 (Sa2 b g, Lo ol glapite 1l (V) V) oy lSem 5 VL,
Ugramme &)l alie ¢ 65,50 &l sroniS st oS el o 51 S gl caiols 8 sy
a5 g5l olatdl o ol oo wile Hall iy olaidl o)lasliu] puolis pizren g abl oo
a5 (59l sLagdlss g (solasdl colad (alil s e (6331 0o Lzl aalgs S5
A anlys ) 00l 3y 5L b Bee (g5l pleol

sl b sl i b ol s b pleol 51 eslial L Y+ VA) o Ko 5 90ige,
OLis bt 398 978 s (2bgy P9 5l oolial b (o sla)lib (g3luoe b oS ssls

1. Chen et al. (2022).
2. Gugler & Haxhimusa (2019).
3. Batalla et al. (2019).



WY VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

3 )MUHLS.QLMLJL&AJ u.gB)quaJSb‘s_J‘)oLco)yo)o)?uw)Ua*)‘ o)a.o)l}.é) ‘MQQSA
l58 095 sl Galasl el gy el 55 ablion 18 I3k 50 S5z ge (28ly sl 2l
sl 00l fvm‘)é LQ)‘)[J 6‘4&.}4.@ r:l:.o| ) G)L’
(MIBEL) Ls...usj.Sev\.o.C df )‘)LJ ﬁLCQ‘ Gl)a LS)LAAJM )| o&LQM.o' L ‘(Y’ \V) \C)y 9 u,ul:;)
s s gl ol e JolS5 glalate LolS Ll U il 5,08 Jlae] g a5 wils ol
9 G)L“’ olj J.a[f L;UJ.A ! LS)LGIJ GLQM)_Q )‘ )‘“‘“’“‘" uw waﬁ ol WB as Ls;l:zj
o $loypdS 00y pyp Sl 00 (b Iy psiz slesl 3L (Y1) vlojg 5 LogLus
Omb CasS (LS e 53 (5551 (ol Wl Sran Jd 5l (ol sla Shg sl adlate
9 aglaio U"' 6))"' JQL\J d.iw &5‘)" PMC JM 431)‘ )‘ GJLAJ MLJLSA o).;._c 9 del 6““)")
bl S eSSl 2l e Gl 5 4 o asblin V- o)
@loanse » g5 pop JUBl b Sl glapiie (YY) v e 5 pis)le dalllas o
) @57 by caal 5 CO2 51 9,5 (2alS pdpand (6571 @lie 4 5ls 2ol a8
a5 18 sy 090 2598 i S8l Jae sloolaul b d(ogd cas 0,055 (6551 45 (oleoygo
)‘ oolawl L )Lu uu_a:lf "L;))"‘ do,c WA‘ GEAA OO }!L @Ylw &9 LSLQM)'Q uM_CbLS e
03,5 1l )3 gy weals dpe (g3l o0l glp (SBgy (VYD e 5 (Sorsem
o3l S ol sy JBlas 4 sl Sl o ool 45 150,85 Jae 00 wudas gl (Sl o
i b e glalasdd 531 5 s sl 38 (SLaS 2 Sl 13 obsS e S 2 oS
llo aplgs glabaxd (5L o laciuend

1. Dias and Jorge (2017).
2. Saroha and Verma (2013).
3. Martinez et al. (2013).
4. Siddiqui et al. (2012).



(5540 Sl g 5 1yl <oty Lt oo Sind 3 31yl 55t IS 45 3Bl sjldio VY

Lo b ppgh Y- ¥
6l ) G5k (S (g5l A plgie b o chaghy p0 ((VTAP) IS g Bolo
YeooVe)) g5_JLQ) 0)50 kSJo W LSJLJ}) J..\.A)| oob‘z;:,»l L) Aub:‘ )J.Arb.b GLQ)}J:’S)O (A_J)J.S
6)L»w)|)s| f’f)' solaswl LJ ;)|)T)|)L39QSJLA§O9.> 6L®94)L~MJ LQLJ}J)L.&) ‘)9“5‘."‘ UJJ.J J..\.DLB)J
oalS s 4 5 cad halS 4y ¢ gaoy 090 adlaie ;o 4z LSS L ol ohl L liSog>
D38 o0 e Sl glaan e

f"""’)?ij‘ U"’L""‘J’df o..\..u‘al.uwd u..u.uub,& L; Qgswsf)o «(\YaY) O')mﬁdow
oolatwl L4§ U‘)"‘ )54.':5)0 UI 89 allas 9 s GL“&)BJ?‘S" L: d.\h.w LCOE GQLQ‘A.“W
2 ebly Conlas Julo o rizren 9 )5 apa Slasz L 2 00l slten ainze o)l 5
wal 039 (61050 050 2 5 S a3 (gl ale a3 o yial b 4

L 585 gloolSy s s S5 (2l plore b o ctmghy 53 (VTAY) (e 9 jolats
2958 oSl (6531 4058 taas (MESSAGE s 51 (6525 050 b (e Gy sloaiyjo
e 09 Aaled Lo YO L Ve oy cdweaily jo 3 sl uml) 30 pdadsasd gla g5l
¥ogax jlades S 5o Saldggnd sladshe 5 o3k slagm,g8 GemlS slaygise slags sl
B pan e cdalid s )0 uisred L) daleS dopd V¢ gas 4 0y90 glal 0wy
Slaal e Jawgie cdaslils b jo il o RS dioys FY U Lid (655 slo el glsl
2l ssles il s Ve B (5 adsi asly gl 4 glalds olaylS

&l sl o Godl 8l cwyn Gleie b cimgh ,o d(VYAA) o) San g g0 lailal
9 leady b mog 995 Jae l gslaie cps aizslon (olpl 3p wlsle » Sl
olss (aeolig 1 g sl oaal Cwdas ite b p oo 5 Slem @)l s plesl jasls L3k

4\»5); Lul).!l WQSLQ)MU“@I’ JQL‘JM ‘L}“’U U"‘ » ol o)l»:‘ u_:LxJUcdeb}:L:
s Cad o gl yaie yo Sglis g gl o] 5o dgzmge Lald b ceslize 1535 50 gl 3e 5
U"‘ L_SJ“o‘ ).)LOJ a>g qu> U“'| L> Cwl 039 (o) JJLQ Lﬁv)wajb d)"“‘“‘"‘es & 6LDLGJ o
M).Q aosle JJA)O ol »))‘5 C;Lb).uu.a “(d‘)'cﬂ <L5).> ‘u')-") adJlas Sy90 t_;Ln:)j,“S).: 09)’[.(‘— i
Jo}]a> olals LGU.QJ‘U.U 9 C;‘:bl)la ““’9““ Lope. 4(6.«»9AL> 4»).@) oD oo)s]).) S 6LOLaa
Bl oo e (513 dS glr 3 W8 (LS9 oyl 9 8 JUS



Wy VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

Sl (Bl 5l laabl oS’ 9 (g oo B Jolbs a5 S0t (YL slaaizje Jds 4
3,509y 31 ol gy 5o sotate el (gl -0 diin jo S s (e ol Sl 4y Canss (55 45l
e y9dS A oles (80 J3LS 4l S ange Blas g B b dalgs eolizl (oL aie
2,5 3550y
Gz b9 ¥
OBl sl (8 Jols aSeds Lzl by Sgase aslargo &)l (gl wiilgs oo (gladlaie 32 sla)lL
oghte cnl glp g Seboo (giledde Saesil 5 Daeclis (olad,Sag; bl (ladhie 3
Gl DaclsS 3,Sg) 5 il e Jesas o3linul ansa (g3le S8l GlacSuSS 5| Yyene
So b celo aiz 5l ol oo |y asolisS 0y50 Jabo .l dalgsn 0g2g (65,0l 38l o cod b
angd Jl 50 G 0yl (6 gl0gm Olsiisn wolisS (g3l Je 5l oolitul b o,S sl Sl

055 b)) el ol bl o 1o (g g (b Ll po |, dalllae 350 (sloyg S
4S5 olel Loy tS lae ol (5 Jols aSiud e (g3l e w92 oz i ol 5o
A dlgs il a8 1581 e 5 5l eoliawl b e g
Oaooligs jo 5y Jobd asials g lw o) - F
G555 sl 5 (5ol p0y00 2 g) (Sldas anze | (AL sleanze S g5l Jlas Saa
bl oo 0ads 00l Lol a3 o (e
Juordua by -F
Z=min},;Y;Y,C(,z)PG(,zt) + UD cost(z) UD(zt) ")

3 S apse ) 3le 5 4 colnl Loyt sleolSyy aiie g3l JBlax (Jaw S 1
SS9 laie 53 0 po 9 lS A pa 53 laolSy s Slkes (slaaiza g game ;Sly oS oo o
GLolll jlade )0 0 pb 13l du ;8 )3 00l xie8 Sugs awgs 0ulis 90l (Lol ogdle & (4
3l e )9Sy 50 0uds sl 35
Joo o mtst A -1V -F
L5t Sl 2P 5 Z sla il sadlioo 2By s (> sloelSs s ;N0la cJoe o T il
9 4“5)" ‘u‘fb OMB9R U"l )° axlas 990 (.QL‘D)?"“S J“’L" oS Sk 8 ouls ‘5)‘5 9 °‘)":’;5)°L‘"
bl e (V19 L) g ol 5o 555 390 (oilos o3l ;S5 il a3,
o Bae b gla il
Cli, 2) GIMWI) oo 7 525 5 51 015y 15 15 e azssa

1. Objective Function



S lbo Sl g (o pab 3 poale (2l 0 Unen [ R luno 9 (31 (52 JOLS 0l (oLl (gjludo YV

UDCOSt(Z) ($/MWh) > ol oo)siﬁ LgL\aLAJ u‘sLiA)_h M)_Q
PG(i,Z,t) (MWh)WJJtuLA))QZ)}uJ)Q|clfs).u)od)adsdu\]y
UD(Z y t) (MWh) W).gz)yi.f)o ol co)g]—ﬂ LsL.aLsu
1098 o0 pll 535 08u8 g lacgdgasme ot Bus b g 5lw JBlas ol

Sud 2l sbluogase .Y -1V F

1) Cooguse

YiPG(,z,t) + X, PF(zp,2){1 — PFloss(zpz) } + UD(z,t) = D(z,t) +

22p PF(2,2p) 1) Covgaze yuiiie ()
PF(zp, 2) (MWh) e pZ 4,2 51 50 Jols
1) Codgasme gl il

Pfloss (zp,z) (300w ) il bglas olals
D(z,t) (MWh s ) T e 10 Z 4588 o Lolis

Lolas b ol (Jassl boglas alals Joass b) aygiS 500 51 @loylg egdle a5 Z 1488 0 ladgs S
bl o ysiS oo a Slyolo ogdle 4,7 1955 5o

B UFEYRE

PG(i,z t) < PGinit(y,z) )
Y Cuogasme ylyly

PGinit (i, 2) (MW) ey os o)l

Ao loy 2 107 15iS 5 g1 085 10 Wdgi lime a5 Wil e ol SOl cCodgue oyl
il ge Z 5928 j0 1 ol85,5 o] Slos 9lss sl b (gglue by S
Wloogusw
PF(z,zp) < PFinit(z, zp) )
¥ Codgase yulyly
PFinit (z, zp) (MW) s Jlisl gz o8l
Al oo o2 b 19l 90 0aisS fuate JWsl bglas Jols cud b

Feooguse



Yvo VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

PGinit (3, z)

Y e + UD(z) = Dpeak(z, peak) )

¥ Congase gla,ial )
reS(i,Z) (M)owﬂ)z)yf‘f)oioLfBJ:.Sk;ukg‘o):}b)‘lﬁ.}
Dpeak(z , peak) (MW > ) Z )55 )0 Sy slolss

B u,u.?u V4 )9.:(.;).) L:aolf”,u dod MJJJQ LJ‘SEM aS MLJLSA U‘J‘ )i;l.u ¢w;>5u\?m u.)'
5 dlusbaLm l.J LSBL""‘AL’ oven; s ddinodd Z )94:'5)6 O] 5)51)5 LgL\oLm os)l.c QULM)J;[}o Sgd>

Dbl e Z jeiS
10 Codguse

¥ PGinit(l, z) > A(z)D(z, peak) *)

10 Codgase pl)ly
A(Z) (M)é W)J) Z )9»5 L§|)J @Lﬁf&ﬁ} w).a

Z 988 o chy glali b 'f ) SR )9»5)0 i °l55;~ 4| My wﬂ;‘ﬂ JSEM
Izl o o el b oS sl dsls gloolSy o Lawgs 1) 095 clo cud b 51 Jido dden
o ol 5145 A3l ool g 1ho s (530 o5 895 oo i AZ) (iS55 o b U1
Log wer el cudyl 5 el 4 bl Z 5548 a5 conl cpl odims lis web o8 el
Sloly dzls sloolSy,.s

‘siujda;c,w&.!gl“jyol.\'—\—f

)oﬁsﬁ,g}&ﬁfo\fn\fo;kjwl )al)u SPRLI lswaubgfbu)wmflsuud |J.5
g g0 plonl (il aalgs ools & b aslol

1(PV)‘5L’3&})|.Y’—\—\°
L%lcd;wli)ow&f)»)lﬁwdﬂwlﬁ)dOd.lﬁi)édsw‘g%o‘}y@a&suﬁ})| (= )l

Js @ costll (5135 ake poo S 51 oal (glovalyo aul in G sl o 5 lsise 9 25k
3,5 oolastul «ayls og,l ad 59l

1. Present Value



Sl S g (s pob 3 poale (2l o0 Lanien [ R lino 9 0l (52 JBLS oS (LBl gilude WV

(g dilys £ 989 4 Slojaz ;0 aSiol a4y s boaiso olod lal ¢ (lad (33 arlns )
e Gyl pelymco Sl & 4z gl g ablge Cans 4y alaly b oewlie 0 E5 L
foS oo ooliitwl oy abaly 5l e ol s 4 |y andS gloai s
PV=R,. (L+i)! )
S Olyz eloly anpe (o8 e Reg opge 2531 canze plowl oloj tealad, el )0
FASE P gl 58 (G55 458 e slaaizze IS > (51 (bl (6l Bl o0
ol osliinl 4S5 (glp 2oy VY L35 E g 3he glpaopd ¥ LS &5 9 ol sl dope V0
el

ools Cwogi O

5 5 S eyl 53 45 Lol b 5oLl Csluasien ) - O
g pess dpa g (Sliles abpa (g abze Jolh S5 0y slagslyiss golamsl Clasis
ol ol c&)gi\‘ 9 Y QSLQLJS“\" g Ld)‘d.é‘i)

Ol @2 40 ye i (s0LasBl Slasein 1) Jgio

ol5g Sl g aiyjo 3o (G IS 3 et 9 5510 p0 e 420
) (R/IKWh) (RIKWh)
s VYV SY/A
& VY YY/AD
S S VV/A YV/00
B . Y/Y
OYAZ g Sy dxgi 5 52yl 3 3 S Sl ol 1aie)
(4S5 (839 40 yE immanns (0Ll liasiins 1Y Jgaz)
REAW SOl g aigjo R0 (550 g ol g (51900 500 i 3B
($/MWh) ($/Mwh)
S AIAY /Y
@35 Y\/$ /fa
e VN

(Ministry of Energy and Natural Resources Turkey (MENR, 2017) :x..)




wy VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

8l & 408 pommans (sobaidl Slasuine Y oo

o5y C g iy 30 R0 (51N g et g (5,10 oyt 430
($/MWh) ($/MWh)
55 JSe /¥ /Y-
&% /¥ W/
©)L AN ¥y
oy . IV

(Ministry Of Electricity-Irag (MOELC, 2015) :x.)

Gy JOLS Al g 195 b 50 0 00l (Lol Il y 230 .Y - O
oilS3 8l w55 sy o o ke g gl gline 4 OULAQE o3ls ¢ 515Ul 65,50 sl o
Slsbisl Sl 5l Gl oS (8 s )3 0ud bl Glugs 439550 (S jobo a0 9 3L 50 (Lugd
sl bl (gl ool g5 4 ats (G (S09al (gl sp pealion (Shgels |, S )1
Do Job i) hlize clebs o o g989 (i gt (Lo Jsb o (SAgals £585 oo 22
SGiSy G (5,50 Sanie Jelse 5 ol (LB pdlel e L pdlel ¢ Lhgels 585 ol ¢ gels
shostinal g5 b (S )l L)l ez ool (oloe crl 5o - ablioo pite )l ccdlize
B Glgie 4y 55 51 eolaswl LY tail oo Ojgo g0 4 ( IS e jo 55 5l colanl Loyl 55
bl s alais ol 5110 oles YIS ol 4 3o ) eoliil .Y g g ooles g glelansly
Pl gz U 5 i 99 59 (Sigels

Sl (38 G 3l i) Cews 5l adgs Jalts oS gadgs slaasly o (hgels Sl (I
el s ol 5] 63yl 5 sl olge laslis (T yaile s

Slge i dwld azman (g3)lge a5 S (BUiS A jae (idu 0 ghgels ollus (o
Gl 2libgy il el BBl 5l ogllas soliiwl pae ( Sl flag (2l (2lde
Ll e g oails clayls plol o ST sll i lags )35 5 ol casllas
g oo Jolb |y GEAS B pas o8 (RalS (IS j5bo g (g0l 5 elgds asl

GIKWh con 1) 3l 9 40575 5l 03,90 3 Lol 23 :F S

o gS’ Sy She
oa&}eé)siﬁéﬁdb‘owqp /-5 Y-

(QE RFSYVIKVPRFIe))

(RIKWh s ) oyl oniis eé”i).g Gy slold aoia 0 Jgus

Jroiy ol
[ oo”i).; G slolds auia YAYYA

(vay ‘°°|}U’°Lf'° 9 ul.u.\.ool é..m)



(8300 Sl i 5 3yl o Lok [yl 5 515t 50 LS oS 3Ll (gjludio VYA

G Jold 4l gude oS 58 50 G Sy LS 9 3 LAWY -0
el 0 s (6531 Hodlirr el Janss (3 5 455 (sloy9iS (sl g el G2

S5 A yB 43 8y S Lol g &y Lol :F Jgua

Lo g8 (MWh) 2 sLolis (MW) & Sy slolis
ol YVYYaffA- NZAY

a5 YV144A- - - FYYAY

alye FAYAYY- - Y.

B IO oS 39 g 50,5555 o 5t JUi bola byl F—
Wl 00 s )94;'550 U"‘ L9 &)l R3S uLC)LbU)LJ S 501).:‘ B Saeo ;l.ua;u )La]

S Job8 a8t )0 giae (gloyg S (o 0 JUN ghas od b iV Jgua

Lo ges’ (MW) G s JUs! bgbas b b
aS5i- ol 0
ahe - ol Ve
ahe-asy ¥

(\YYaA ‘u‘f“ B Soo L;L...a.o.')Ln] é.uuo)
Ministry of Electricity-Irag (MOELC, 2019); Turkish Electricity Transmission
Company (TEIAS, 2019)

G2 JOLS A5 gt sl oo JUl bglas Al .0 — &
& yg00 B Aolie gt a5 ool Liro ol 40 duoyd Vo v il oo Lol 09 oo Jisie JolS jobo
9550 o 3 SN 3 ples 99,25 oo



wa VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

V1R Jlo 55 Uy ygiS 3 JULsl bghas Gl jlodi A Jgoz

L g (2uoy0) @y JUsSl bgls olal
oyl YA
a5y v
&l ING

(V15 Sl b aie)

G ol Al gde o9l sl 0 S Al 7 - 0

9kl gy Slalllas a4z gi b ¢ )9lS aw (il 32 0725 bl (e (sl Dledlbol 090 Judo o
adgs 10 0o VA jlade 5 ol 3 0des o By Ve 038 Al Jlade (Y40 Y) e
NGV PV ROV i JE5

S IOl A pae gl )gdS 50 G g los e bV -0

S eWs] dare (glod) (Janwmes Lyl (58,5 Jlas j0 b e Jore )0 W wdgs B olg5 ooy
©leysiS B dss Jlos cudil Jlade a4y bgy e Dledlbl a5 sl (s Casboy 9 bpo o
)b G el g )Ll 45 5 ol 8 Cerio i JLal SNl Laogs 3,2 5 455 <ol

al 00 (s yol> (gl (sl (3 9 4S5 sle)9dS g9

Folo Siagh 0 1aygidS A g (5> ol o (oe Cudyls 14 Jgux

Sl Sy :
(MW) (MW) (MW)

Sy DVOFF £0Y- Ve

By V\FYY fYaon-. VO

Ministry of Electricity-lrag (MOELC, 2019); Ministry of Energy and Natural
Resources Turkey (MENR, 2019)

G Jobd Al gac ooy glS 32 odlgi (2iS395 u s A - 0
49‘,@6‘5)1,;@3‘ay%sumwh)%yx,@aw1@M)lw&uso?w,b
oy dibe A5l looly,n bug ,eiS e S cloli b woys Jslas e
,naogl.afoyWﬁ5¢,$u)9m@fdau@m6wlwwlmm)a Voo L§:La5¢9>

Ak axils g9 JolS ol ay alolis Sl oS sl pixo (pl ooy



(8540 Sl g 5 1yl 0 Lot o3 lnd 3 15l 3t IS oS 53l g3ludio VA®

1l S g 2093 ) 00laiwl b Sooligs @ 2 JOLs 4 &g 3 1 Jgl >

S P eolnl L)gdS siie ()| SS g st 9 (5510000 A58 9 lLk S g aza & azgi L
@l s 20lge el e o Yo Gz laanso ool laie a5 Y5 ¥ ) (glaJsaz ;o 3l
Slelos ol 5 Jlo JS slagg) olaas o 1y a0 4y by o slael sl Jlo G (sl Ll Jros
e« Jols a5t SoselisS S o il cpols 8 L g (FEOXYE) o5 (s 55, ailis JS
Jols Jae (glopiite jlado g (3lye 9 4S5 (ol (6loy9tS (30 Jols a5l ooligS a5 JSlas
5050yl G Lol (3lye 5 4S5 olnl (loysS 0 (g (il Loy, JS s
2 3he 9 4S8 olpl saygtS Gl 3 Iy 9 Shslo liae 5 3o 9 455 (el slayetS
5l ooy e A el

12,55 50 eyl St guo aja b @ p Jobd aSud ady 3o JBlus jladio 1)+ Jguor

(gl (BSIMWYT) Jobls aSuis aiu 5 Jilos
ol
aSys Y/Ya50
3le

(s claassl tisk)

9IS 2 5y A5 dlg e PBlus g gazmo b 8y JOLG A iy ja JBlas dunliio g0 >
a5 510 b 3 5 455 el 1925 s o (5,0 JoL A5t aim Sl gane gl
s 390 1558 s 2 St lmtizse Jolas g ymme 1958 o 8,0 o3 S g0 S5l

ilboo plr 2l
29 s 5 A iy JBla 1) Juir
(B$/MWyr)
ol \ARAN
Sy ARERA S
als WAves
& gome Y/

(Gwizs gloasl, risle)
)9S’ 3 Mol oy g iy 320 3 o liian! b otoolin (8 o JOLS Sl iz 32 109 >
ran;e g WW-F Joazr 1o sl g 4S5 lpl sloysds Mallipw g abjo 4 azgils
bbioe py Jgaz 70 @ e lS (6)laeSS g e g (6 )l0 0,0



YA VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

odlw S g a3 b (8 JoLs aSd a3 JBlas oo VY Jgua

($/MWh) (B$/MWyr)
ol Fa/Y)
aSy 0/ VFv/a
alye FAIY

(Gl loazily :islo)

Capital Cost Estimates for Utility Scale Electricity Generating Plants, 2019)

B9 Sy By g oy JUisil bglas A oy pio ilisio polie il e ez Al

el oals 45|)| ) Jﬁd.} B y)LMu U"‘ C.)Lu

JUS! bglas Sl g pio polie lal s U jguilsS 51y (sLo0l5g b (8 o 9l VY Jgu>

(Suoy9) JUiss! bgas ks o pio /0 - /Y0 3
Ol Syl WolSy VYY) VY- £ VYEOA VYAV
A5y &yl y> srolSy
8l (Sl sbroliy AY- VPV Yev. YEV.

(oo claassl tisk)

JU! bahs Sl cu o polie (bl o )9S’ By 09y 30 9l g 1V F Jgu

(Vo y0) JUsl bghs olaki o o <10 AN \
Ol By ol oo VYPYY VAPYY VAPYY VAPYY
aSp By oSy Yaro- Yavvo YRaAY Yoy
By 2By oLy 0 V- IR V- - \a- -

(3l 9 4S5 lpl )9S A ;5 (DB g (> Gleoly s S wdg e 4 dige ol

Loloalds 43|)l ) Js‘d.} )Q )9»5

Yo1q Jlw yo ayguls’ 0 By 9 ()l (W09 yo ditsr S 9l g5 ylaio 10 Jgu

L 5. 5ol Sl welSy By sreliy
" (MWyr) (MWyr)
ol VEAAE VVFYY
S5 Yas.§
d‘)’c VeV VO« -

(s glaassl 1isk)




(8540 Sl g 5 1yl <oty Lok oo ind 3 31yl 55t IS 45 3Bl sjldio  VAY

Y12 Jlw jo o yguiS’ ybeo (30 JUE! (595 diote Jidio VP Jgu>
o 5955 Slo @2 JUS! Syl

(MW)
aSpa ol gl £

s a oyl ) \Ye-

e 4 Syl £

Y12 Jlu jo baygiS ouiis cé)si).g Gy sboldi aiogy Jlodo :\Y Jgu
Lb)}i.f [EYPOAGNOA] oa”i)g Gy sloli jlado

(MWyr)
S5l sl .

ahea ol
Blhe aasy

(s cloassl tisk)

Jote il i 31 ool ol ) — &
oy 3 s g3 ko ol3gS (5 JOL5 A ol ko 10 4 b 155 o Lid slaand ;o
5 g8s 5l Slaabll Glie b 0,5 &g ol Julow (bglas @l oy 5 C g
5 Globl) CEsw anze i b o el (pl Sl (S a4 bgpe mls 09d atie
5 wbise (Rl 5 WS oo e B JOLS 4Sed S olsS anze JBlas jlade (ol
Sl sbolSy s ags e (S b o ol JUil bglas Uil ey Gial3E b cpizean
b orieads 5,505 (5 5 455 (55> 5 L0lS,5 el e Ll sl go 231 < 3oe 5 ol
S Gl S By ol8g s a8 lade (S5 ho o JUl bglas Sl Gyl 38
bl 4 oo gl ol S sed (6w e 5 ol oty ool g luie Lol
S5 g gulagee Y
el 5o i aladl e 5 455 el laygdS ol olatdl 65,51 Sk Sy @l 4y yol> dlia 4o
(e 5455 ol (o8 Ooluna 5 Ll (6L)9S (e SkeolisS 32 Jolis 4 Juto canlllae
5455 olrl Lo)siS oloe 80 Jobs aSeds ainze (00,5 JBlas (sl Joe ool 00,5 oo ala>dle
el 00l ﬁl:u‘ d‘)’c

5 DoeoligS )0 LayelS (yle (3 Jols S ainze (40,5 Jlas callie el (g5 ) S
(@le 9 4S5 ol j9iS an 12 55 DB g (Sl saolSy s 3 adss jlade (sl (izeen



VAY VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

2555 52 55 025 05l 5 Lol jlake (e 5 LaygtS o (30 Slo)ly 5 ol e (s
VI
wiipm b e el 5o 5 ol 00,8 WLV B Ve Jslaz 5o Jae gz 3l Lol b
5o 9 3 Jols aSed DaeolisS anje Jlao p Jlnl bshs Slils oo 9 cS g
1S el OMJ"l?ULSJLBfﬁLSJ)‘P LSLQOGBJ‘“
i gaw A 32 5 ooh‘z;;..ul9o)|o)§EéﬁJoL;MQMoU5S4;3}_@L}él»ﬁwwq}g.\
oS a3 J8laz (al3dl e (3o 5 455 (o) j9iS A (sloolSs s (sl (Mol
to9l o0 8 Jobs

oS 2By g (Sl oSy, U5 ads » Jlaml bylas Sl oy 36 oliae Y

il @l 9 el (Bl sloolSy s 3 jlade a5 058 oo Sl 3le 5 4S5 !

Gy GalB b (izma oS ged (65me 4S5 (> sloolSy s adgs jladie Lol sl

Lol wbioo (al38l 4S5 (2l oy addgs e oSG 5 jho o JUal bslas wlils

Sodss dise e S oes gt 3le 5 Olpl (SBr Lol g jlade

Sloly g lolo disge e g 3lie 9 4S5 olnl (boysiS 5o (B g (> sloolSy s
el 0dls Julog 198 dus (ol oais 0,90 50 Lol e g 5

PVl s Sl g (Sl el 3 wde Gl & plajlases Gululy Y
Sl slooliy s aine polie b anslio )3 was oo il 3l 9 455 (o lpl slaygS
Adgs lime 8y Jobls a5l oolainl L aS aos oo Lis ¢ Joe 5l odel cewody B g
g b 5 4S5 5908 g b ge (RalS Blie g lnl (slaygtS ()l sleoly 30 32
B 9 Ol 9 09bon o A (Sl ol wdgs Jladie (3 Jols aSid ool &
A2l o (5895 4 a5 Wb LIl Jols b opl )0 )9S aw o (DB oy 0
LoygiS 5, loolSs s (65l 0 e ase (RalS Sl ) 090 oo LayglS o anyjo
e b oraizen S (el K08 glayg Sl ) Slyl (5 A5 oo LoygtS 5 09 o0
G loyly g liolo ams co Lis conl ol Canody oS 1ayeiS le (5,0 JLE0! Al
S oy Ghal33l ol eyt ) lae

aS “)9'“”6‘ [SUow) cud.aobjf Gy Job ASW.: 4 d‘)’c 9 4.5).: Lu‘)dl LgLQ)}wS Oy g ¥
bl ALl 0929 19 A 5l Sezd 13 0duiS 0359l 50 gLl

J9u 5545 3lye 9 4S5 () 1908w las 39290 JUistl bglas o b polie 4y a2 g3l .0
Y1 Jlo o a8 s olel claysiS o 3 Iy 5 Sliolo liee 3 el oo asl)| Y
Sl Gl oS Conl ol S0lo VY gz 50 Joe dinge i b aalie )5 F Jgu 5
Ole Sl FO+ plime o (gm 2d)bo (nl b Bollas (5 alolie b 092 g0 JUiol bglas



(8 Sl 5 (g 5 31y st U s Bl 3 (15l Gt IO 45 (63Ul (g5ludte  VAE

Sk @le @ olrl 5l @r Shole plime rizen 058 O g0 4S5 5 (lpl slayelS
bolas bbb (e 40 bion colrl @ 3he 51 3 10y Oliae uizeen 5 Wb Sl
23S Spgo SR VY e+ liae & (S 0l 5 Bl e S92 90 3 Jli
Ol 12985 Bl & Jolbs 880 ol adls (o o (hghy (ol slodro)d 4 4zl
el Sl DaeolisS )3 (3 Jols a5 ol SueolisS )o Candie Sbml G 3lye 5 4SS
ool 45 03,5 oo osalin gb o adlllae Sy90 (glo)plS 3 2S5 (g)lopone slaane
Sgus 50 o deolinS ;o Jols aSluls el aS ams o )LiS o gulin 1)) 0 co dpli laais 8
e 3 WL AL 3525 3l 5 4T olnl 1925 A 8 40 (loads oyl 3 Lol oS
o (@ S35 Al 8ol 50 g 09h oo LayglS le 3 Doy g Sliole Ll Sl
Mg g el 1) 03 (il el g (@lhe g a5 (olnl laygdS S 005 e
Glonose sbaanse s S g ase (b a8 Sl a5 wies (Rl 093 (B slaolSy
Glacdgw Srae a5 5 e Cuny sbooai¥l falS cu izes 9 0ol aolSy
oigh o anlllas o) (629 lS (gl Cunitio Syl s 45 095 o0 LoolSy i ooliiusl )50 Jnnd
23,5 oo yol>

Ololgaadion A

@ bgpe lgd 9 B (A 50 W0 0158 ogui b )9dS 0 (hellie Sk axwgs (ol )
@S b by (A3 pogasr A 4 jeme glhael Lailgl (o g 52 i)l 9 S yolo
iy e pos el 1500 945 10 3 S0l 5 )5 GBS sl sl (2 )5
o Qg oyl

Gire roliy s g o JUsl bslas Slasl (gl aslices (glaygdS b Siite ()35 aple s ¥
2855 33 B S pan Sy oloy Bl az il dleolSy 1 ol 51 Layg S Syiie (6100000 9
ol Jb o ailb g pdy GGl aeacly jo 5 Jobs el coluan gloygiS L )l
aldle gloaclidlys jgo @ dlued olo)aiS b olul 9lS 5,0 Slojlg g lyolo dabiy
Ol glodaly ol o (aeaily Sptie o ISl slaz b Ll sed oo plool
el 5 e it AL

3 ols (Sl Lol sl b aS g jobas £33 )18 32 55k 5o ol pirw L WY

6[.&7;5).«»5 oa.;:fo)lss od.l.ls)dlao (5L°)9'“‘SU"" RIS Qbol,«oj U""S)s Coud SleMb | U”)‘>I

ub»)lao ‘5‘).: |) uus)_@ wﬁ JBLD co..blj.n W)‘ oolatwl L: B »);W.S&)Lb‘ &r
10903 3 (98 & plaSl g e ) Gl B (ool Caed S0 5 3



VAo VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

G el Sl (6765 ISt s g5 o0 oS aitlaio (glayg tS (Lo (30 JoLs aSUl (518 ¥
9903 el 5 Jobs At witampun 50 1090 Uy 81 Jlo 9 gl b )] (52 JoLs g ailaa ol
Dglise (sl ;2 10§ Ceand g sl JL8 50 59, (b 5olisS slagyley g dilig) & 9o ar 3 (Bs,8
595 Jos (g8 odee il S g0 4 Wlgh e y5lS (3 Jobs Al o ol oo
83310, (3 (298 odes slaylil plo b5 Jols v sladlaie 5 (oo slasls &8, 5l e
Gr bl o al cwdd plsie & LRMC () b dinge (55135 0o ptcs dslone 510

238,8 yans 1L jon Sy il elly galad s g 05l colisiul

1. Bargaining



S 3Ue UL g (o g 3 porde (ol e Langeo [ R Lune 9 (312! (52 JOLS 85w (63LaB! (55ludre VAT

References

Abbaspour, M. (2012). Power Generating Plants. first edition. Tehran: Scientific
Publishing Institute of Sharif University of Technology [In Persian].

Abedin Moganaki, M. R., & Kamali Ardakani, M. (2004). Consequences of
establishing preferential trade arrangements in West Asia on Iran's foreign
sector. Business Research Quarterly. No. 37: 109-131 [In Persian].

Batalla, J., Paniagua, J., & Trujillo, E. (2019). Energy market integration and
electricity trade: A gravity model. Working Papers in Applied Economics.
Bahar, H., & Sauvage, J. (2013). Cross-border trade in electricity and the
development of renewables-based electric power: Lessons from Europe.
OECD Trade and Environment. Working Papers. 2013/02. OECD Publishing.

Bhattacharyya, S. C. (2011). Energy Economics. Concepts, Issues, Markets and
Governance.

Bowen, B. H., Sparrow, F. T., & Yu, Z. (1999). Modeling electricity trade policy
for the twelve nations of the Southern African Power Pool (SAPP). Utilities
Policy. 8(3): 183-197.

Capital Cost Estimates for Utility Scale Electricity Generating Plants, 2019.

Chen, H.,Cui, J., Song. F., & Jiang, Z. (2022). Evaluating the impacts of reforming
and integrating China’s electricity sector. Energy Economics. 108: 1-14.

Dasht Bozorg, M. & Ali Abadi, H. (2014). Restructuring and creating competition
in the electricity industry: A case study, Iran's electricity market. The 7%
Power Plant Conference [In Persian].

Dias, F., & Jorge, S. (2017). Market power and integrated regional marketsof
electricity: A simulation of the MIBEL. International Journal of Economic
Sciences. 5(2): 45-67.

Fakhrrahimi, A.,Vaziri-Mehr, M. & Fakhrrahimi, E. (2012). Getting to Know the
Working Principles of Power Plants. First edition, Tehran: Gostar Publishing
House [In Persian].

Firozifar, S. & Firozifar, M. S. (2012). Principles of Power Plant Production. first
edition, Tehran: Nasir Basir Publications [In Persian].

Mohgar, A. & Najafzadeh, K. (2016). A model based on system dynamics for the
development of electricity production capacity in the country. Development
Management Process Quarterly. 30™. year, No. 2: 145-172. [In Persian].

Firsch, M., Hagspiel, S., Jdgemann, C., Nagl, S., Lindenberger, D., & Troster, E.
(2013). The role of grid extensions in a cost-efficient transformation of the
European electricity system until 205. Appl. Energy. 104: 642-652.

Forty-four years of Iran's electricity industry in the future. Tavanir Company
Statistics [In Persian].

Gibbons, R. S. (1992). Game Theory for Applied Economists. Princeton
University Press.

Gohari Moghadam, A., & Bashiri Lahaghi, M. (2016). The application of
convergence theories in the design of the regional convergence model in the
neighborhood of the Islamic Republic of Iran. Political Science Journal. 131,
year, No. 1: 71-98 [In Persian].

Gugler, K., & Haxhimusa, A. (2019). Market integration and technology mix:
Evidence from the German and French electricity markets. Energy Policy.
126: 30-46.



VAV VEY e gl 0ylowd = 0,k 9 S Sl = (12l dnurgs 9 ) (oLl (gloping sy dolihcad

Gullberg, A.T. (2013). The political feasibility of Norway as the "green battery"
of Europe. Energy Policy. 57: 615- 623.

Hosseini, M. A. & Homan, T. (2016). Comparative studies of international
macroeconomic indicators of ECO member countries in the process of
regionalism. Knowledge and Development Journal. No. 20: 11-42 [In Persian].

Iglimi, M. (1387). Development Potentials of Iran's Electricity Exchanges with
Neighboring Countries. Electricity and Energy Macro Planning Office - Iran
[In Persian].

Iran Electricity Industry Syndicate (2016) [In Persian].

Iran Electric Network Management Company (2006) [In Persian].

Jager, T., Schmidt, S., & Karl, U. (2009). A system dynamics Model for the
German electricity market model development and application. Inproceeding
of 27". International Conference of the System Dynamics Society.
Albuquerque, NM: 26-30.

Kirschen, D. S., & Strbac, G. (2004). Fundamentals of Power System Economics.
John Wiley & Sons.

Lotf Alipour, M. R., Nowrozi, R., Ashna, M. & Zabihi, M. (2008) Investigating
the effect of joining the World Trade Organization on Iran's electricity exports.
Economic Modeling Quarterly. Third year, No. 3: 177-202 [In Persian].

Martinez-Anido, C. B., Vandenbergh, M., De Vries, L., Alecu, C., Purvins, A.,
Fulli, G., & Huld, T. (2013). Medium-term demand for European cross-border
electricity transmission capacity. Energy Policy. 61: 207-222.

Mahmoudi, S., Berhamandpour, H. & Heydari, K. (2014). Determining the cost
price of electricity based on the proposed LCOE algorithm in accordance with
different technologies and its case study in Iran. International Electricity
Conference [In Persian].

Neary, J. P. (2007). Cross-border mergers as instruments of comparative
advantage. Rev. Econ. Stud. 74: 1229-1257.

Manzoor, D., Farmad, M., Arianpour, V. & Shafiei, E. (2013). Evaluation of the
optimal combination of power plants in the country in terms of environmental
costs. Environment. Fourth year, No. 2: 415-430 [In Persian].

Oseni, M., & Pollitt, M. (2016). The promotion of regional integration of
electricity markets: Lessonsfor developing countries. Energy Policy. 88: 628-
638.

Oseni, M., & Pollitt, M. (2013). The economic costs of unsupplied electricity:
Evidence from backup generation among African firms. EPRG Working
Paper. 351.

Rahimi Boroujerdi, A. (2015). Economic Convergence, Regional Preferential
Trade Arrangements and Common Markets. Organization and study and
compilation of university humanities books [In Persian].

Redondo, J., Olivar, G., Ibarra-Vega, D., & Dyner, I. (2018). Modeling for the
regional integration of electricity markets. Energy for Sustainable
Development. 43: 100-113.

Reisi, Z. (2009). The feasibility of establishing regional trade arrangements
among the countries of the MENA region. Master's thesis, Faculty of
Economics. University of Tehran [In Persian].



(830 Sl i 5 3yl ol 0 Lok eyl 5 515t 50 LS oS 3Ll (gjludio VA

Ruiz Estrada, M. (2011). Policy modeling: Definition, classification and
evaluation. Journal of Policy Modeling. 33(4): 1015-1029.

Ruusunen, J., Ehtamo, H., & Hamalainen, R. P. (1991). Dynamic cooperative
electricity exchange in a power pool. IEEE Transactions on Systems, Man, and
Cybernetics. 21(4): 758-766.

Saroha, S., & Verma, R. (2013). Cross-border power trading model for South
Asian regional power pool. International Journal of Electrical Power &
Energy Systems. 44(1): 146 152.

Sadeghi, Z., Bahadurmayvan, S. & Nejati, M. (2016). Simulating the integration
of the electricity market (power systems) in countries bordering Iran. Iranian
Energy Economy Quarterly. Sixth year, No. 24: 123-149 [In Persian].

Siddiqui, M. Z., de Maere d'Aertrycke, G., & Smeers, Y. (2012). Demand
response in Indian electricity market. Energy policy. 50: 207-216.

Simbar, R. (2012). Regionalism and peace building in the world with emphasis

on the Persian Gulf. Human Settlement Planning Studies. First year, No. 12:
19-34 [In Persian].

Shahmoradi, A., Haghighi, I., Zahedi, R. & Aghababai, M. E. (2008). Analysis of
the impact of price policies in economic sectors (With a focus on water and
energy): Computable general equilibrium approach. The final report of the
research project of the Ministry of Energy - Iran [In Persian].

Sparrow, F. T., Engi, D., Al Salamah, M., Bowen, B. H., AL-Turki, U., & Selim,
S. Z. (2001). The Economic Benefits of A Regionally Integrated Electricity
Market in the Middle East (Draft). Joint Research of partners from Purdue
University in Indiana.

Special statistics of Iran's electricity industry (2018) [In Persian].

Special statistics of Iran's electricity industry (2006) [In Persian].

Energy balance sheet of Iran (2016) [In Persian].)

Stoft, S. (2002). Power System Economics: Designing Markets for Electricity.
IEEE Press & Wiley Interscience.

Zhai, Y. (2010). Energy sector integration for low carbon development in greator
Mekong sub-region: Towards a model of south-south cooperation. World
Energy Congress 9.
http://www.centralclubs.com/230-400-t114188.html/,Accessed August 2016.
http://www.lib.utexas.edu/maps/middle_east _and_asia/kurdish_86.jpg.
https://www.iea.org


http://www.centralclubs.com/230-400-t114188.html/,Accessed
http://www.lib.utexas.edu/maps/middle_east_and_asia/kurdish_86.jpg

Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.24, No.1, Spring 2024, pp.163-192

Economic modeling of power pool of Iran and western neighbors
using optimization approach

Mahsa Mehrabi
Alimorad Sharifiv
Babak Saffarir

Received: 2023/03/01 Accepted: 2023/03/31

Introduction

Among energy carriers, electricity is a very basic factor for the global economy;
To the extent that per capita electricity production and consumption indicators are
used to determine the economic status of countries and their welfare level. The
growth of electricity demand is affected by factors such as gross domestic product,
the price of energy carriers, temperature, population growth, the development of
energy-intensive industries, structural changes in the economy, and improving
efficiency. Responding to the growth of demand can lead to the development of
the electricity supply sector in order to meet this demand. On the one hand,
governments are facing financial limitations in investing and developing
electricity supply, and on the other hand, some countries are facing surplus
electricity generation due to limited domestic demand in some days of the year.
So, creating a power pool is necessary to meet the demand and sell the excess
electricity produced (Bhattacharyya, 2019).

It should be noted that the actual progress of power pool is different among
countries according to the potential of electricity production, its production cost
and the price of electricity, so the examination of these observations has important
consequences for the development of power pool between the countries of Iran,
Turkiye and Irag.

Electricity supply in the countries of Iran, Turkiye and Iraq is made from fossil
fuel, electric and renewable power plants, and most of the sources of electricity
production in the studied countries are fossil fuels. The production of electricity
from electric power plants is affected by climate changes, so that in recent
droughts it has caused blackouts during peak summer hours in these countries.
Therefore, by connecting the power pool between these three countries, the
blackout rate can be reduced. Also, examining the minimum cost of the power
pool between the three countries of Iran, Tirkiye and Iraq, taking into account the
cost of subsidized fuel in all three countries, and comparing to the minimum cost
of the electricity network of all three countries without forming power pool
between them is the innovation of this paper.

Due to the lack of integrated electricity market between the countries of Iran,
Turkiye and Iraq, for the economic modeling of electricity market integration,
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optimization method using past information and with the help of GAMS software,
it is possible to determine how the electricity market is integrated.

Methodology

The regional electricity market is modeled based on short-term and long-term
approaches. Cost minimization techniques are usually used. In the short-term
approach, there will be no capacity increase in the planning horizon. The length
of the short term can be chosen from a few hours to a year. By using short-term
modeling, it is possible to evaluate the profitability of the developing electricity
trade between the countries under study in current conditions without changes in
their production capacity.

Results and Discussion

1- For the development of the international market in the country, new laws in the
electricity sector and laws related to the export and import of electricity should be
developed, and the criteria for granting licenses to the domestic private sector or
foreign companies to establish commercial and export electricity companies in the
country should be determined. This process was accelerated. 2- through joint
investment with neighboring countries for constructing new transmission lines
and border power plants and the joint exploitation of these power plants, due to
the difference in peak times of electricity consumption in Iran and neighboring
countries, electricity exchange is possible in the long term. Currently, Iran's
electricity export and import program with neighboring countries is carried out in
the form of annual agreements, but long-term joint investment projects are very
effective in stabilizing international electricity trade programs. 3- An auction
system should be established in the electricity market so that by creating
databases, it is possible to get information on the latest information on the sale
and export price of electricity between exporting and importing countries and
electricity companies. Then, using the auction system, determined the minimum
selling price for electricity export and the maximum price offered by the buyers
and proceeded to sell electricity. 4- Establishing power pool between the countries
of the region can lead to the formation of the international electricity market in
the Middle East and its electricity exchange with Europe and North Africa. In the
power pool, it is possible to buy and sell electricity on a daily basis and for shorter
times during the day, and the price of electricity is different at any time. In power
pool, each country can act as a wholesaler, and after meeting local and regional
needs, it exchanges electricity with other wholesale electricity markets. 5- An
optimal price based on LRMC method should be used as the base price in
electricity marketing and bargaining in the market to determine the final price.

Conclusion

In this article, an economic energy model was presented for the countries of Iran,
Turkiye and Irag. In this study, the short-term electricity exchange network model
between the countries of Iran and its western neighbors (Tlrkiye and Iraq) is
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presented. This model is designed to minimize the power pool between Iran,
Turkiye and Iraq.

1- The cost of fuel has an effect on the minimum short-term cost of the power
pool. Using the international fuel cost for the power plants of the three countries
of Iran, TUlrkiye, and Irag causes an increase in the minimum cost of the power
pool. 2- The effect of transmission line losses on the total production of thermal
and electric hydroelectric power plants in Iran, Tirkiye and lIraq causes the
increase in production of thermal power plants in Iran and Irag, but changes the
production of thermal power plants in Turkiye. With the increase in the loss factor
of the transmission lines between zero and one, the output of Tirkiye's electric
power plant increases, but the output of Iran's and Iraq's electric power plants does
not change. The optimal production of thermal and electric power plants in the
countries of Iran, Tilrkiye and Iraq and the optimal electricity export and import
and the amount of unmet electricity demand of these countries have been
analyzed. 3- The graphs that present the electricity production of thermal and
hydroelectric power plants in 2019 in the countries of Iran, Tirkiye and Iraq,
compared to the optimal values of thermal and hydroelectric power plants
obtained from the model show that using the power pool, the production of
electricity in the thermal power plants of Iran and Iraq will decrease, and by
joining this power pool, the production of Tiirkiye will become zero, and the
amount of electricity produced by the hydroelectric power plants of all three
countries in this power pool should increase. It causes cost reduction in mentioned
countries because it reduces the cost of operating thermal power plants in
countries, so they can supply cheaper electricity. Also, the optimal amount of
electricity transmission between countries shows the export and import of
electricity between countries should increase. 4- With the joining of the countries
of Iran, Turkiye and Iraq to the short-term power pool, there will be no unmet
electricity demand in them. 5- the capacity values of the existing transmission
lines between the three countries of Iran, Turkiye and Iraq, which are presented
in Table 7, and the electricity export and import between Iran and Tirkiye in 2019
in Table 6, compared to the optimal values of the model in Table 17 shows that
exchange of electricity should be done according to this capacity, i.e. 450
megawatts between Iran and Tirkiye. Also, the electricity export from Iran to Iraq
should be increased and electricity import from Iraq to Iran should be done
according to the capacity of the existing electricity transmission lines between
Irag and Iran, i.e. 1200 megawatts.

According to the hypotheses of this research, which state that the power pool
between the countries of Iran, Turkiye and Iraq will create benefits in the short
term, and the power pool will reduce the operating costs of power plants in the
studied countries in the short term, it can be seen that these hypotheses are
confirmed because the results of the model show that this power pool in the short
term causes no unmet electricity demand in sample countries, and also increases
the export and import of electricity between the countries. As a result, within the
power pool, Iran, Tirkiye, and Iraq will reduce the production of thermal power
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plants and increase the production of hydroelectric power plants, which will
reduce the cost of fuel and operating costs of power plants, and also reduce
environmental pollutants. This power pool also reduces the consumption of fossil

fuels used by power plants, which creates benefits for the countries studied in this
research.

Keywords: Economic Modeling, Electricity Market, Power Pool, Regional
Integration, Iran and Western Neighbors
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