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Abstract:

This paper mainly focuses on the development of
electricity supply system in Iran. A bottom-up energy
system model is employed to identify the optimal
generation mix. The model minimizes the total system
costs using linear mix-integer programming under a set
of technical, economic and environmental constraints.
Then, the optimal generation mix is compared with the
actual transition pathway during the planning horizon.
The comparison of historical development trend with the
optimal scenario (model results) indicates that: 1- The
average efficiency of thermal power plants is 4.5 percent
lower than the optimal conditions, 2- Optimal pathway
could save 90 billion cubic meters of natural gas and
prevent CO2 emissions of 400 million tonnes over the
study period, and 3- The annual additional costs of $630
million was imposed due to lack of funding.

Keywords: Electricity Generation, Optimal
Development, MESSAGE Model, Fuel Consumption,
CO, Emissions.

JEL: Q47, P18, 021.

*Corresponding Author: Vahid Aryanpur

Accepted: 14/Jan/2017)

s>

s Sorte L y5iS (S0 S (55, e i el 5l
A9y U agd e (gilw e WYAY B WYEY Jlo 5 MESSAGE Jas
Ol 93 Ao Cundy Bl (slp 298 At Hmje BB 3 Ay dsg
a8y 51 )3 slse lyte 4 B 4dye e SbAL I Egede (Je
b Jse gl g o0 Casd & e bl (ol 0,8 Bl 1y g ot
3 ombly axwgs Bl el 3o b odd duglie 0dbdl 55l Jas 55 a5s]
T o i ol @l et 2355 asde Jlon el
23 e

/0 inlS OYRY Jlu )3 508 Sl oSy Lol Lawgio —)
ity s S o =Y amd o i |y Jlonl el 1 royd
Lzl g s 55 Jolee conSin e 3)Lke A0 JBlis GV &y e
Vg el ond Jlo o (b (SLST n)S 2eaSlies o5 (gkee Te 0
WYL o] g s el b a5 (slaoig Jlo el pis
oo gl gaemme ) sl odd Jrezd BLSI Al e Yo adie SV
o e g 5l sladels Cdd (39 (Blg o5 iy oo i adlllas
S5 B cewlio drwgs > (g0 lS i denidy sladaly (sl
S (o ) ygiS

iy dawg MESSAGE Juo (5, a5 i suals” saojly
.021 [F18 [Q47 :JEL (sundad

0kl 4yt g B g5 *
E-mail: aryanpur@alum.sharif.edu



dizge o ) Bliool lise o)) 98 (2 b )b dmoss 2 65 190051 9 jotaie A

Caadly > 4l b e Jao syl 51 Jols g0l g 0] o
cdls 1 Bl ool e L dgd o dunlie Cuwl o2lidl 5las]
20,5 Jlon
ORI Al p9d (S 3 1l e ol el sl
Jie (Byre (o pos GISR D (33,5 (o0 950
ol Glacodsdoxe CpySete 9 Bia ol MESSAGE
9 B )5 i JlSLo p)lo (A5 )3 K35 (o0 gupll
g e Ll Jio (g2l sl 53 3)90 MBI o Fate
5 i)l Jbs ey s > Joe il I Jols il
Gi 3 Vg oo dulio )9S 5> (ABly drwg b g 0D

Db oo Byl )5S eabres SLL

ORYF, bk 3 53950 T
st e 5 A ol g oo (Sl plate 4
9 dxwg ‘Ls_lloJlu_, Cja.w 2 wlisee Oldlao 0 ‘u.mlf”.u
s oleygdS ) (alS g il slaasy S oLj))
5 &) AameS 5 A YA () LSan 5 39yL8) LS
(P00 gy 5 ,80) Gl (BVY e Yoy sl
¥ere 2 Jlail § o) in (IEA, 2012b: 12) opps
GHLe (FAY ¥V ) Kan 57 Jlige) LMK (YATY
5 Mg Sy sls) Lbl FAY VY (Ko o 9 8)
AR £O‘)l_§.o.lb 9 RL_f)l_\) L&"?D o)f ‘(\‘W Yele ALQ)L.:)
ST (15 YWY (i Sen 5 635n) Al (YAA
W A\

Sen g Luwgl) iy g (YO VW oSen g 5 )
ol 438,515 L5 e (VEY YN

Sdodily dawgs doby o LBb Gldllas ool 5 egMe
S iydoly yx8d uilodly dlgidiin 1y jauiS 2B gy iz
Ssipl g By i A dmegd asly 9y ©)lig 53]

. Farooq et al. (2013)

. Ari & Koksal (2011)

. Dagher & Ruble (2011)
. Mallah & Bansal (2010)
. Mondal et al. (2010)

. Fairuz et al. (2013)

. Chaivongvilan & Sharma (2010)
. Park et al. (2013)

10. Chiodi et al. (2013)
11. Pregger et al. (2013)
12. Lucena et al. (2010)

©ooo~NOUR~WN

doudo -
A dw (b )5S (298 ISy dwg (900
Cod )b wVlaw ady bwgie «do (pl 40 &S aad o Lt
YD o)) LSen g @dSS) Cusl 03¢ a0 3 AIY 5 LRIBL
&5l s Jols (8o gaazme wgi Ay ljlge 4y L(VFY
Dialidl 2oy A 6Vl 55 i ol > RS lajls
IS il aoyd Yo il i (Byb 1LY OIYAY Guiles) ol adly
Cdld 4 bgyo (551 pise SIS a5 Lisil e
IR0 (65,0 alslys) asb o yauiS 0 luwd laolSy
olnl sl (Jodl e u*”'ﬂ aliyliS sillee picren (VFY
oy GlOIRIS cLajl5 00 S ass ol ysS Vo
G JS o A s glmolSg,0 ol Jb o (VY
o ¥V d9ds i sl lessly bawgie g 03,8 Mg 1) yguiS
a8l il8l WWAY Jlo 50 dopd YV dgus BAYEY L jo
¥ IYAY lgs) ol

=S bl se ol (b (g gk 42 ST ol
oleasly gomen (plapadld (g audls (6 pSede A,
E9- (ol olasls Lol aus ‘u.’)')l)> dl.izsolfs)ﬁ}
aS am e i S slasysld wrew 9 55 gla el
Llod jlas aidiS 5 )98 (2950 (s dewgs Xy, &
4z b Bpae Cdgw g bigysld oo 5 jlate jlax 5 (o5
o Ol g ol ausly alols () Jlowl cdls s
il o e 4 arme Cunj g ooladl it I 3l
FrSose byl adlas )3 ¢y cnl gl (8L sl
3 5925 (S ySU (5551 4856 i MESSAGE' Jas
13 Aty drwgi Ny B 39 g0 (£5be e VAT B AYEY Lo
Candg (8L sl i Jie cnl )3 29 pasuie Hpje (38
2o Olgis @ B 4dye plans SAL e Egeore ing

Cwd 4 Ay Cumdg oyl (0,87 J8las b g ons ai8 S las

1. Model for Energy Supply Strategy Alternatives and
their General Environmental Impacts
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1. Energy Flow Optimization Model
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