[ Downloaded from icdi-journal.ir on 2026-07-04 ]

10+ Olows ‘J[P, aju;/..?r.{'g Jlw ‘J}zfjwb'&;w'bjj—dciﬁuw

0351 yokaios wasp 41381 0 3 (5 35 10 b (s 31 (B9 3 3 39 Il 95 e S 35 (5 jldine
2995 (S dd (5l ol g 3 Ay Arwgd g

"L jdilg Lo oM M odi s Aoy gLiS i ool

VENTY 1ok Gt FRRVARVA QR I e
o>

5k il S s el 3 Ml e (I B 4 WASP 153l 55l Lay p5S (sl 3 (Slods ol B 4SS dingy anme s
Al 4 (55 33 5 Gee b ede ik GVl 5ladie 5168 e b s 4l anv s ol 5 ol e oS50 gl W5 b b el
5 o sl 80 salal anglie dlis ol Gua dlad o @i} Cilises Ll 5o 15 ba o850 50 50 b b asie o550 S s e
Ol sdas gla moob (65 Cumilo 3BT 5 oo damlin 5 (g5l LealS 5 5 il G5 G SlauhS a o plad b gte el ol
b gie (IS 5 rans Slaau 3 4 Conlim 3503 st au a5 b5 55 b S8 S 4 VL Conlis () ann b b Ol S s e
Gy KoV br s spd Dliol S (5 S ool o 3Ll il aladl 51 oS das o OLES andllae il LSl o (oS a3 O g Cond 4 S
S S op e 2l @alaBl g pd axr s Il SVl 5 el Tl a5 L el sls o850 ane i e T 053 OLL D3 (sl aies
SlsskS 5 Va0 Usles (10K 5 s v 5 ol SIS 1 Vs /0 ct e EAelshS 5 e N Sl g sa ¢ el o855 Sl
Sls &l aten o8 5,0 Ctl 5 s zie b cow Yo jgwsg)yja(vp&}u'c;j_}N)Jau,,;ua)j:)ab-_-m;@):.;wuu—uu

ol oolal a5 i

WaSP i3 o 5 gl aras (sla o8 5,5 ¢« B A5 s (5351 ol ol (5351 slal 1 (gudS 38350,

ah.keshavarz@srbiau.ac.ir o\l pk )l,65 « oDl 831 oKisloeliios pole axly (gl dd  wdige 09,5 (gl w555 cwiige (5550 69;;&3‘.)\\
paziran@ut.ac.ir «J e odiun 83 ¢ |1 ol o5 oodlaol 15T olKzils (liion pgle aorlges] Aiuad cwdiges 03,5 plos sbiul v

jahanfarnia@srbiau.ac.ir ;) ke o) 5 ¢ oMl ol5T olKtils (liio pgle axlges) A waige 09,5 Ll ™


mailto:jahanfarnia@srbiau.ac.ir
http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

Ol &8 cd Slla>De opl glis il 05 S LT sy ¢ L
Sl gy Sl b 1y s o850 £ 4 S e
LS

Sl ol 01t (o) atans gls aal p ade s o o 51 Sos S
ol 5ila g cnl Ci ) e 58 S Ol &S
oS s oS Sles 1 5L 655 M sl e Ol e
30y gl aes 4o 4 14V0 ij‘&‘ﬁ\ﬁrﬁl‘id‘ﬁm"‘g
el 03,5 1 e 55 S el Gt ey pl 53 5 0
53 lenl ales Sin e slr @&l b o
Sl kb gla CJ.E Ssle Loydems 1AV gla JLo
L8 Jl b ol o5 cdls gl ates ail p ano g
Gl I 55 ol sl (gl aten o850 YV I ol Lz,
P 95S e o S Ol Comer 0o O 3 &S
s L0l Sl B e S g g el Vil pl 55
odislil) 2 0 (63 5mm o Lo g3 550 SIS 5 Coma 2l 58]
A Yo 5 Osdee SOl ok a0l s 5L 5,8
Jlo 5o e Sl Arr 5 05k G e Too) Jle s oS0
00 a4 Ky bl skas Ol pl il sy YoV
Lo w AL s K s b e Gdo s
oS 35l S 4 S oS ol S 51 aS (55548 (s L]
ol ST Ol oS il s Oy e dd fAS c
)15 355 0l l 6l Al

o gla o850 cxle LT oS el Wlis 3 ol Jlse
ol ol 8 alie b s ol 5l b ol (goladl
ks 258 o 03l Gy e 4 (ol s 51 el
LealS s gl 55 G DlashsS on el plad a3 st
Lsd o anslie 5 gl

slabl s e b Slalols s i leel sl 5
Ll Ml e Ml 5 b Ll d 51 30 1S
0033 (S g 5 el sa ¢ L3S ¢ b S e
o sl Sl SIUT (IS 5 e slaa 3o 5 oL

.V.:AK._:U”'-M):)'\UV.:A:

£

DAL Ol A5 5 WS et S B (g5l

HUI N g

Sz okl 53 5 ol G 5 wbie 51 S (6 s (5551
Gl gS1y Bl 3 S el Laim | oKl cpl Olizes 59
FYoVE a0 Ul dalgr 2ul58l Oler ul o 53 (gl ates
il 53 G S e YA W e b L s, EYE
Vo udy e bl s S, Vel b &5 w Ol
5 s S eSHVY 5 el caes 3 B Kl 5a
G ezl 3518 050 ) 3 Slust Slles el wleud s
£0 31 Liw oS ol OF 5l S YoV E wgll s Sl
Gl a5 5 gle b 5l gl WV 5b 4 Oler 5 58
&é;,lap«folﬁlwdujg e LS e esland
@3baBl A 53 G5 el S 5w S mbe e
ot S s G5 Sl panae 53 OLRl 550 5Ll
wsdS gls asn S Wl (35 g gls web s wg
Leas e 18 ASE s, 1 (gl aea (6551 B Coeal S
Sl agn Sso 511Vl Sldllas o ses (5
G5 Slannls & V888 L B Ol &S sls 0L 5 sz
S dbe L3 G Ol Sl Yo g e b Ll ans
oA Slesle &S oa S0 s ioan Sl sl
LU O YY) Jle s a8 das e 0L wesls rL?L}\ Ol ! oSl
(BYTEE JOR IS INWSL T -8 Y PPRCH A COR [YNL R PV
gy Ol - il 0 Oleslur .S L,wl.. Sl w550
S AL ORI YN e B A 55 o 53 (6l 4t Gy s
] Oﬁ;&ﬁﬂc)‘j&)\}b\“' CM)"
£upa 5 ol gla IS wlopw &S L5kl
L 0 L3I L ey ST, (sl ok plol i (sl
210 Glgan 01l 6551 Myl 4 G I Ve
Ol sl 65,50 0lsle Slalllas .ol e 4 i S oyl
e o S0 Al E LY o b Ol sl &S das e 0L
S G o a0 e ol L 511 0T B sl

(S 4t (655 Sl (5o 0350 53 45 ol 5 e w0
b ausa S s Ussd eastle Al VB L Vgans
3L golasl 5 adsl e gle (1S e e ¢ SLles

“)J)}-)lsdjccwubu‘rﬁ}qﬁﬁw‘wd‘ﬁb

S
S

Hies Oler ol ¢ amy Il oJ

)
(@)

Y6


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

ALl iasn — ele Leldas

9
>

“wd
-

v

»)L@-?:— D)Law\r,}p.\)kﬁu“j

J

Sl §

)
(@)

Yéa

Jlas

sbml G pdy a5 Sl 2550 b Jde Ol 51 WASP
Jas NEMS Jue (eslasl w51 o8y,0
03 31 45| go cpdise amalr )3 (g xiy JLanal L MESSAGE
(Yoo VT sl g5 Ml 5T

Sl o b Lo Bl Olnl 350 O R aass raes
Il 3 sl il anils p3lel Ol 1 (sl NewWorldJou
Ol 55 &5 5,0 ad,e s sla Jde anlllas 45 VYA
wls , NeWWorld Jus iomen 5ol anl o Ll & jzis
b Ky S oSl Jde YA Jle s LablS. ol
Jbe . ol o3ls a5 15 G peme calises sla i w0 38
el (3l bk b (g5 el Jde SO algiy
S e S5 Sl 5 ol el glan S, b il
Sl Cussdoe Ll 4B S 15 ax g 555 olaBl 5 aes
el o Vb s Lol ¢ ol gla s g Juls Je
L;KAMJ,\»W}SQAW\‘\ Jl s ol el bs i
G b Gl s el atly (SOl (65 4l e
Solp o 5 M She Mg gla o8 b las Jhals
Jibe ¢ co b gl ang 5 sl gla o b 5l sl
El5 8 Gl odd b sl Sl sie el s
s My S b G A WS S ag sl OF
colanl gl Canpdon Cole, LAl el el
sl Ol 3l TV Ul 3.l Olgedsl bl 5 S5 4) 55
Al oy b i s oS5 (Sen boazn
Oldlae 5 g5y aal s Ll esls slgliy 1) Ol 5l (551
SSA Dl S e s s Dol S35 S SKF
3 SO Glesss sl aalisl 5 Sl e e 5o ol 5l
£V Il 5 550 A ™Y (ol Il 55538 (65,5 5,0
G oAl gl as e pde asl SarJdl s av B
ol asls gty 1VEY Y Gl

Sdedily aal 3 il Sl anew 50 1AVY JLo Olallae
JML_MLBJQ@LA;e,ygi,gvsuu;ﬁpbg\ﬁ\d;ﬂ
ﬁ:)&;:%moiwwau,éjsﬁdtﬂt

L;Lé ajjﬁ: ‘ ngf\ &uw ))}Tﬁ o Sl azils ]

Ry D39y .Y

550 solasl gla cJls S| s oS cd Jelse 51 (55
0 Olgr Loy 528 5l (ol o Coial 38 e 13 ool
et Sl Ll (5 4 ek tes 5 S
33 S YE o s 0l &S el OF 5l S slasl Sl
e orl el als Ol 55 el Bld 4 VY oSl
Ol G55 oo s bgy e OIS slad oS G Jns
e 52 (53L5 sl Ll ol (gl s (65 51 OIS 4
S s 551 ann s a4 spdee LS S ol pbdl (65
c 6l e o8y 0 ctle gl (63 sme Ol o 0 SOl ns
SRS S o 85 Sl il (28 Gl 4 5es S
sdte bl LI (3L gl aen (550 4 38 5 i
23 5w o) o oled 4 Sl Gl s IS K S e
el asl ol &8 Jl ncl FERINLY flf o) et
On S 5 S S e S ol Bl e 4 S Rl
it (55 4 Ol Bl 5L s 55 04 055 5 0Ll
Copr o p L Ol sl Vsl s el S ane
AL 5 A 5w e (oolatdl (g5l

Sl 8wl 2SS ke el Sl 4SS
Sl Sos 8 sk ran Ll (G55 Ol el
035 4 5ol plil joga b 53 55 4 gl andlles ool
adlas 33 5wl gl s (551 Ml o SI3TL 5 V40
Olnl slp 3l 3550 Sl ated (551wt ot OF 53 S
Aiy Bl 5 Yo GBI eanl sla Jlo s 6550 55 5
QAL o 05 gy b 4 Gl ol

G Al 9 Ol 59 0.Y

Sl i el sl Il ol o 655 sla Je
Sl ol le 3 ol (sl o 3 s (6550 40 o]
ol plomil (9550 ekl sla 531l lrl 5 035 Wb
Ll edd Sl Ol s ks 55 by Jde 5
MARKAL cbs o 5l t,ke ie ol o siags
RETScreen . MESSAGE . JASP. EFOM (TIMES
ENERGY2020. NEMS MESAP. ENPEP. LEAP.

2 IAEA
o


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

bl I3l e ) S5 ejspel 5pd e eslina
Hodl ey 15T Lo 5 G A 5 s gy ann 5 Sl
arw g d= o gla,siS Gl s Sl SO st 55
(Vo) & sl 6500 Ml o wil3D3 S o an 5
dag dxwgd (Sl HIpl g 418l PP Aot
(WASP) &y 4
Yo 5 S G g e g s 5 b
S5 430 el 31 Lay 558 (54l s s (Slees oSl
G Cnd o S50 L OB S e 5L )5 (S S
Gl s 53 b ol il e o o Ol bl
28 o Dye w35 5 JEEl s 0 S6S
035 SOUSG L SIS bl s b Jise cpl oS cl s
Al s Lgis plo g a5 00l i S Ak
Contl S5 anm g gy S b K3 S Sl
Pl e 5 Sl apa 5 Al (o0 Jla) 55 2 6 2
153 G tmes sl L wuss el 0S5 e oS
Gl g S e s S G5 4 gl
Sp b Sl S L o ($o5,0 M5 s x
0 de3 8 oo 0SS 5 L sl (555 O e
Sl sl s 53 Uy sls aupa (godae false oS Sl
by s en s Sl 3 J:;U Sy Gols e e
(Al VoY Jlin Olsie ) My axey ekl 63,
L 5ol o3 mlddl o cilime (o gyl aylis o i
sdal Ol b S8 4 Slwbe plnil (VL e o b5
3y 5 okd iy baly ol s SSUSS sbajlsile 5 5 o
4 S )5 eslizd
30 sl age JLisl S gl el Lol Gus
Sup 0> S Sl sl g 5 Ol e raees
Bt £ AL e LS b oSl syl bbb andlas
Sl and Sl SVl g3l 4 is, WASP IV

G0 3 e el e S e R 93250 O 4 R

> Wien Automatic System Planning
°IAEA
7 Power System Expansion Planing

\id

DAL Ol A5 5 WS et S B (g5l

S5 b SE s i Sl G p e a4 by
ontisd Sl B S5 as e sl SN 5 e s
a5 Olnl s L a iy (gla, 52850 4 S el Sl
S w53 el 8551 el s T Gl o5 4
OB 3 H5iS pa Dlded 5 gl a1 e
5 el G etabes bl e il S SIS laslS
a3l b 5H G o (ildie 555 5 el 535S
S5 o sarm T 51 R e 5 6OV abe s
0Ll 1y pdy oy wlis 5 (L3S — 5 a5l s
AS s

0558 o gatn $,55S s Slided 48 pl Sy
a7l 51 el G T oS el st O
ok G b 5 Slallas &Kl plnil 3 suae glay 58
S Oslasl 3 e Uyl 5 iS5 b,
ool B b (el sdales 5 558 Ola) Joes s
g 7S 5 S35 S s SFLA Gl sl
5P sl 5 3 el Bl i Sy s lates
ISl esges b b Lol ol Lagrlse )5 (gl atan
Ol 1y gl anes (6551 (galedie gla asl 5 (6 4s gazms 3
(Yo ) il 331 Hadl o liDAs o

IAEA 's Energy Systems Assessment Tools

MESSAGE

Energy Supply
MAED Optimisation WASP

Power Generation
Analysis SIMPACTS Expansion

Environmental

Energy Demand

Gl e 3T (ol s (551 (5lde gla asls a8 gaee 1SS
(IAEA) <3| (555!

Sy 5 Mg Gbetas iledle gl WASP? 153l 5

el el gl s o8y 0 SO LT el anglio G

3 |AEA Tools and Methodologies for Energy System
Planning and Nuclear Energy System Assessments

4 1AEA

JAJA.\_.‘LA;“B ﬂ}fANLM

-:;S

v

Dy Ol led ¢ Jl o J

)
(@)

VEos


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

ALl iasn — ele Leldas

9
>

“wd
-

v

»)L@-?:— D)Law\r,}p.\)kﬁu“j

J

Sl §

)
(@)

Yéa

Jlas

Sl 534S ol b me gl b8 51 5SS gla il
5> L3l o Lyl 1y a0 L el Sl andllae o ps il
S oolad Sl wam g Lael i gd o atle Jsde oyl
5335 (or e ol b 5 Jl a3 1S g 56 s
Sl e S 3y WP et Ol w ax s L
3l oo cilses gla

: MERSIM J, - 1

L odd ale sla (LT 5HS o sl 4 g e
Bt 238 o il and Jade pl ys S Je
SVt 3l 4 o 5l A S 7 ee U S 4 Siles
o3 oomie 3 ey 5 5 Szt Jlasl b 5 03 god oslizd
o3 S le and ) baly 51 S5 a5 Slas Cundy L
Al o et 1y s 31 6015 0 sl w38 OF el
:DYNPRO J 4 — V

Oo50d Bl as bgy (5505 asb p Shgs 5l eslinnd b Jyde (]
SRR KU Fyrps (Objective Function) s =t
wlo o Sl au g samme Il 5501 51l Sl 5 o]
JS 5 1 0T Jlis ael o8 a5 (S0l 0 (IS
3l S 1 Jle a gle (bl 5 65 gas J8la aadllas o5
Aled o yme el 03 S el 0 e b Ll
:REMERSIM J 540 — A

sl Gl Cdde s S cl o sldsde SIS
5 w434 o DYNPRO a5 51 Ly MERSIM
Sl anllas Gl 51 G s g sl ST e
S 15 sty 51 a4 by e SleSibl MERSIM e
Cope 4 el 0din I fol w5l dd a2
e ool 3 sy Al sl s s e LB s il
: REPROBAT Jjsu— 4

S SOS a5 S LS ke 4 e ol
335 oo ) s s

w0 odds )y Sledbl fald wrs JalS LS ol gl 1k
s el ) oty sl g2l Jols s 4l

3,8 o 0l oael

oot Jlsle S 5 pl il e eslital L 5 4l
S35 01 ol oS G a5 A 55wt (5l ol
Gla augs O o5 4 5 a8 5l K a s sy
b5 e i g b L0 S e il 285 0
sdial (slgalS s e w555 Jlu 5 55 (oab b Sl oS
Al o peie oL s

S 55 8 .+ 45 Least Cost Planning ..l «g ~ b
Sl o535 S 3 1) AP et Glaa o ol Jb 5
el 03 505 3l

CdV ;5 a8 el oys S 1S5 e & 5IWASP i3l
WASP-(5 .55 slazal ). il odss S 3 me paises &) g0 a0
(Yoo VS el 53 Ml o sl

: Common Case Data -

e sl 4 S 238 e e o b Jsde S Ul
o533 Joloa Sledbl nl gy o 58 4 (639,55 4l Sledbl
Jlo 3 Loy sliws (andllas slenl 5 1ol Jlo) axdlas
sl dle s Slesesl sop p VY 8 8 Sl ail )
Sty 3 Shas (lo and Cgr) 215 5 T a2 sl
e U5 (o e lsa 5 O Ll a0 6 sl
Al o (o5e

:LOADSY Jsue— Y

035 53 (B rae L0 Ky) G2 L Sy 4 by e SV
Jste ol 53 b el omie dsles ¢ o (sla S canllas
23,8 20l

-FIXSYS Jte— ¥

Si s s 2y Sl sladsly 4 by e Sledbl
03 peie Cge 4 S Sl Caws s Gladsly ooean
b p 3ol Jsde cpl 53 L5 5 e lie 3515 i sldle
R

:VARSYS Jsus - ¢

I LIS Olge w0 aS LT s 5ol gty o by o Dbl

38 o B ae Jsde Ll 03 KL (0 - e
. CONGEN s — 0

* IAEA
fv


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

($/Kw—month) sUle I 5 oo sasa— @
oo |y OIS s aiy5a i3l e sl le oS5 s
o850 polart| SleMBl K05 (g g shiled o 5 shine o
Slealls 0 Jgeme Sledbl s odle (gl o anls sla

b o St 4 B
(1) JSKow Slokil, @
(MW) Sy 5 3550 cd b @
(GWh) Jlaszal LG g5l Sla- @

On oG M sl ause ) el anse JBlus)

(Y VA= (s551 edl
NPlpy 4 Ol 3959 9 (bl (295.Y
WASP

1 0318 Lanogl 9 neas DleMbI-Y-)
SNROWPREPE K SN AR AEAFA SR PN PR PSR
YT Jlo s Sladllae ool 55,5 4 4 5 L oS ol S3 4y
Jlo ol 5 s (5l 4l S alede ke @

el ok s S B3 s aalllas £ 0 L Ol
gl Sle 45505 Ol s 4 andllas g3 Jlo yeomen
S e s b ool 5 e s dle cpl 5s LealS 50
Sles 5 Wl Sl 053 Jsb o ar i b s oS50 ¢l )
A3 bS5 S e el Sl 5 5 Gl (S
woadlls ol Ko ojle 4 b ool ods a5 b s Jlo
sl s ol il omen ool o plnil Jad O 0
OLd S ete pde @ ax g by Sl a8 S 513 e Jo
&\ﬁjqéuﬁ;,@ay sl sl o 5 andllas oyl
Gleal) ol a2 5 15 a5 5y5e ol by JLSas

(Yoo Ve ool 6550 Ml o sl 3T WASP- 6 s

b SleMb! -Y-Y
4 LOADSY Jsde sl sl 2 5k 2550 5L Sledlbl
L e 25
b K Sledbl = il
e ok S I L) e sl el el
0l g ¢ F20 Jlu b aKs L 5,57 0 i) ws §

A

v SRS L Ol (A0 8 S e b b (g5l

Sl 93 (559 yo DEML! 9 (5 5 (Slo.0
S S ol g

e 5L s Gl sleals s Sledlbl oy tegs

Dl ske

(MW) JAK}J:.; J}\ijLA-“Q)v\.;_

(MW) s>15 W5 ola=— @

(Kcal/Kwh , %) s, ~ FAsolxl,— e

(Cent/ 10° Keal) wot g - i = @

(days/ year , %) ol ens 5 ol ksl 755~ @

$/Kw — month ol ) I 5 s sl asa— @
($/Mwh sz

o 3G S sl s s el auge Bls)

(YA 550 )

aoli 9 2T Slealyw (5)950 Dledbl.

Q.)jw. J)bg';@_?jgb))ﬁu.ﬁdu e@jﬁob‘)&lww

Sl Aiske Ll e S e

(Gwh) 0pe dde o3 B~ @

oSl 5 e o Ao Jlamad BB T ity - @

(Gwh) sss55 55— @

4 AL a3 SSE 4 O 4 35 S S5 Jala

Li- 55 Ll sl 4 S by el ac gz ol 53

J.:G ;5"@]" (55]"‘ )‘J\.&A )i’\f:" é‘)ﬁ )‘J.E.d d)’“ bJ,.A>J

AL e e e s Jlasa

(GWh) peie 5351 @

oy kel B3l bl 2 88 s 55 5l 58 5551 JBl

iled Hsee edls Do 4 el d S

(MW) JMJ:.\»IJ BE Q‘_}S - [ ]

Al s s Lol s bl o8 5, iy LB b b e

ol dalg 1 0T W5 Ol o8y, oS el se

(MW) ez ccmscs b~ @

YIEA

Y6


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

c asl 3

9
>

“wd
-

v

L oJ

»)L@-?; D)k&wxr'?b‘—\)‘

J

Sl §

)
(@)

Yéa

Jlas

Db sl S cad Wbl —O
3 e il et Jle g B e S L
eV Bl s S e plnil hab g G e
Ol 55 4S) Jle I8 5L S a head LS s
le Sy S 38 Il e 5 sl 5 e (Aas s B
3Bl gle bl s b s et Bl il Jab
CRATA 5 e 6 e Jpb Sy e Srls
adlae slgdle by odd ol H/AOYVe 5 o /AQNA (/0
g0 Il b4l 5L a0 2 Jao158) ol ol (5 5 ol
(1396515 5 sy ame 5 (531 0 dSa 53y ¢
Db sl e Sl -
Sl el 5 D) sa (daad L el sl s
Aoles S S g w0 by SlMbl s S .
S Sy e o8 a3l e (gl s oy g b s ey 2
So LS bley ol L Slasiie plo 5 asl Gl s
o % s Dl b e ol sla poie Bl 6
b Bl aobe wlasein ple STl L5 8 o 3 me 158
el @l gla v il i b e b
Loy oo Dallae pl 53 S e e Ul e
Bd a5 a8 S I3 A s Ob ups Sl
obod b el el 5 sla o iy o SV¥slee
el ol 15l S a gl s e Jemd SIS 4 anlllas sl
585 edsiasn (1800 Il b aSs L 35510 S2019)
(1396515 5 s 3 Jams
Bl (Sl i A
25 ol Aed 9 & gyke b oy Liaoh cnl
P89 (oo e ()] ) g0
1 o3l il (Sl W A

Wbl )5 asolke s opl U3 edd B ee slealSs
s e s s ol s Dbl 5 (5 sla
(1396
PSS o) pAlE b L S S 5 S S -

Sheslizal (5 5 L aS S W Sk s (s G yas

Cj 4 ‘bﬁf: sl 4..«:(1396:‘:f>- (s ) L 3
6 sl g ylin S 3§ 520 GDP 4 Gy 5 jae Cialies
.J.S:bJS:Jl) sl e

g LOT 5o W B 5 6803 b K3 o
ok T sl (b L ey uolie cansdS g, 5 085 5 5w
J.LLwMWK‘J})))OML}::&;J{'JGA«;M‘;JQEL&
Sy sl ol 5o S G 6K wil o S S byl
&gu)gum,:u}\i‘wwnﬁam&a b 5 me
J_;YL ‘)J)o}ﬁji.&:a'ﬂ.uﬁ u:v_‘ _)ii" L;Lkﬁ)l..w GALJ DL
S e oMae 4 23S (s s 5 GDP s, Em Sl S
.C_,..»\a.\.:‘n);;\jlin‘"\'““

Jle sl S VYFDr v L Sy S T andlaa ) el )3
SNV Y-
¢S Ly 5 en 53 6345 sl e 4 3| sleaE 5
JJYL ﬁ;l}.» Ln la A“i; )_LLVJ dlf‘ U Sl o g.)‘.’r."..:‘ )‘_}9‘
M(Fddlagjﬁjybdugw#uw‘eﬁ)b&ﬁ
JJG (5J§'.’.‘> ‘5L:~<J Ql.dl.h» L Q)}J“é Q)ﬂ)}dsu
Wl b1 L Sy polie (V) dsdr Lo sl )

Ly pslh 25 L addlas sl )L Sy g ) dsr
.h::u}‘.;jjﬂ am‘g}»“ [AEXX] JL.:UAS.:.&)L) ;J‘g]ﬁ» U:'J‘Jf)

(1396513 5 s

S0k

(Q\}KA)

S0k

(Q\}KA)

Sk

(CJUKA)

JL Jlles

AYATY \Yv44 OYA+Y Y4y Y44 \Y'AO

AAV AF AN 0Y\A \Yyay Yo4vyo YA

AEVAY AFAR Teevi ARV YAY ) \YAY

\+\YYo VErY LAY Y40 L ATY YYAA

VoAV VEeY TAYVY AR tyoen \YAQ

VYoot AR A} vY4ay AARNY £1EY) Y4

\YYoN\Y \er0 YVAVA AARVA £40VY AR

LealSs s el (oles b b ulal %

4


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

(M1 sl il -A-Y

O3 e ) s IS Sl oSt slalu BS540 50
5 CANDU WVER EPRsleslS 55 ¢l 5 Joli o5 iy
SISy sl SOl ax Sl g et pas oS0
G e & Sl bl s S ag G55 gluils
SS9 5SS 3l e sla 4 gl Ll S 4.z CANDU

S g (S O (gl aten 5581, L o3l 685,05 PWR
plas 4l a8 3 8 15 B e ILLS aw glow IS
5 4y CANDU ¢35 L o) 55 s sl (V) s
ot 551 ) el odd DLl I e S da g 5 03
o T = e ol sl (YHIV- ks s gl
053 0 —0lpl a3l (&350 Dloslu) 5 (Yo — 3t (655 Ml
(St

DAL Ol A5 5 WS et S B (g5l

Sl Sl Y el b B LS5 (638 a1
@QL%)L{ L'J.:,at')b L;Q.:‘ a@jj:; L;Lp\ #J}LJ;@
sl
J}ﬁgﬂjbdgkbbﬂé; Kﬁ.w” clf_gjxi-
o] g:,,:ejb L Lg)l.f a1y 5leslaal L &S Q‘jK.A te3
..\.:J;L;a;’)lu\;-‘ Q\}&\Oq
VoY daly e el s b bl gl oS8 -
CJU&
Ay o el Cd b L e S L ol o8 -
C)UKAY"Y
YU 8 dly e el c b LS o8 W0 -
QUKA
\Oﬂéjgb\jﬂudbwjkbhwﬂéjgagjﬁ -
C)UKA

PWR 5 ! SIRL alg Sl Y

Slbhade slado aslg solyly
ay. ulsKa bl§5)u ua.“> wB)Jc
2o ¥F lesily Cluas! b o/ Celo @lglSey Yo ol Ch g Cuadd
S sladissa Juls
5 <l sloaja o .
b- Jbo &y okS” 0 Y SPyoe 5 SIS slaa o
P arad

v Jbo il oloj

£ o yoe Jib

Ab S )3 (s Fuwd oy

AR OlgglS 5 )Y ALY PSWIPTERTS

S
S

Hiees Gler Soled ¢ amey Jlo J

)
(@)

Y6


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

e asllod

-
-

1
“

Lo

1
)

J

Sl §

)
(@)

Yéa

LS ola ol 5 5 Cilises SleMbI-Y J gu

(Y AIV= W38 55 gl it (55531 S3) (YN = ol (6551 (Mdl i il3T = o o (55515 oKL)
(G fames 51 CBli> uil5T 1448 (Y g e Pl dal a1 e sk VT HLasil ol g8) (Sl o35 5 =01 51 ad! (6551 Olejlw)

»)L@-?; Q)LAW'\‘('?DV

Pollution ( $/MWH)
Capacity Cony e (5541
(MW)
IL);; Availab) - 0&M
fua) ilit . z- % Ao
(chise) %y . Period | | ife GRS g yrosi 4o
n &5 Gloyw | VEAR fime SOF | FOR
Ns/t investment 0)9 % %
B ° Us$/kw D
(s pwd SoX no Co2 Co
NET
TOL:LI;L FIXED <$V/Q'3v'h
($/KW-YEAR) )
EPR ¢599iS5 b (gl dtun \Feo . \rd VAL \s 5o INAY YA A LYY LYY
VVER 555 b (gl i | Ve e A Y0 ARV Y Y. Yy Yy . A\
CANDU (55995 b (gl diwn| 5o+ a¥ | Y0 VA0 \s Y MNA MA 5
by 08 pod Ssly ay. Ad Y¥ WYO a Y. Yo,) YVF <Y W ¥
5eadled (o)l Y.y AD YA Voo [ Y. Yo v,0 YyYo | W ¥ — | - | ¥
598 (o)bo Y.y Ad ¥ oY ¥ Y W0 sy AY WY ¥ RAIRANARFA
bwgio (ouS 5 IS &Y a- O~ ¥y Y Yo W0 AA YA YO [ YO | - [ VYA
S oSy JSw Yv- M OA YV Y Yo ATARA Ve A e | Ad | YO | - [ VA[AY
buwge o8 VoFh | Ay Yy ¥y A Y \& WY Fe | FO VO | - [ VY [IA
Sip i Yoo | Q- YA Yaa A & B V¥, YE L VO | YO | - [ YAWY

NG| nM)jlz.A47$/MWH r)l.e;_- Cf}35$/MWh vjﬁ: t}.v 445$/MWh r}.}jdj\ t).y LSQJ‘ g,;-}w Cf':‘

International Energy Agency Electricity—2005
"5_9")‘_)3‘ CJ; “ I Oﬁjsu QLJJJM LSL"" Sl 0l d‘_}«-"

-b-i‘j‘;’ O oA g L L;“‘ﬂ J:"° le.@.ﬁg)]u Solus| e))b.ﬁmnl

og‘jﬁ Eolas| 69> W ] oS a8l sl JL..\..(.“: )‘)JS

J)\)A 9 CJKJ JSJ (Yl) J)J} DL ol 4::“)‘ wa‘ J)jﬂ DL
JMLA‘J{J}J\? w‘ﬁémowuiﬁq.#.wwd)jﬂﬂj
LS gl g e SleMbl Lo st wrl e DL
Projected Costs of Generating: > « ilses

A


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

ol .l sdd 6Ll G Gl lueS e
Sl ks 5 635 lew s 3 baed VT Sl Ol & by 0
s VT SLasl lalse) ol ol Bl Slaslos 53 5l >~
R R NS PN E R PYNNE
A g5 s Dl V)

o |y (Gl a0 45 ol Slasiie 5l azas O
R e ol o b BB Dl sb e e el
A5 e s —

Gy lEe Slas 570 Blas a g e s adlas cpl
Ll o oot L e anm s 2 b SIS eSS ol
C,v.»‘ [y e 4:.9)57 J.E..i).)

Lol S0 - o

JASJLL{‘F)J&«\:}}: éfaﬁrwwwbd‘)i
4wl VARSYS ; FIXSYS e Jse 5 a8y 5
S a0 5 (ol o a e dlge L) s S
Jb el pe 5 (i U Cwd o S 5D (63500
Sl bl b el 0 i 5l 4 s e ey

b el e bzt -

ol le Wl lel8 ) o 55 (g3lgniy LOLP luis
I 3 a8 sl Sl S L s (ool (3,51 Ml o
.w‘eum@'db)}}j)&idbw Q\J.:\ Aole w‘}?
2gu8 O oLl sy oyl LY
AL 5 mh e 83 BB sl bl o e
(1396 sls e il A 8 (g5 yanb

L U

Sle s Coad SRl gy 50 5 ause el ) e

R PRICHV VISV B SR E J QR =N Vg e

14 Forced Outage Rate
15 North American Electric Reliability Council
16 Environmental Protection Agency (EPA)

oY

v SRS L Ol (A0 8 S e b b (g5l

e (IS gl pon Slaty 3 ol 0k i SV
)lj:?\D;.UUJU'CJ.:M.ﬁ\ylejlmJJ,\g—)“m
RHPRR

Fraarsbas Vel O o e by e oo
2338 o s o8 0 Sl 055 5 s

S b bes oA S 4 b e o
45310 glos b3 =) ISO 8 Ll 55 i a5
5 e 5 A8 L ge Ll 5 gl a8 (1 b ol Kl
338 o dlesl LS5 S 5 8 sl oS50 Cad s
Oages Bl lats 0 o8 Jols Sran s bgpo o — 2
oo Jlasl Sslie sty G rame b sleals 5 o oslis
55

Slr S Lo 35 sladsl; O&M (o a5 5
ook 2 L s edd el UL Gladya £ sazme (unl
03 aypa Ao Ve b gla anga s S sl 0o se
Woph ol ol slie pate Olga Aoy Y Gl iy
Cladsly 4 e 8 Son e sbasl; O&M
o 5915 ) o 3,5 53 2T
(YN = sl g5 Ml il =

T o pwd St o o D! A

e O slaadl g s o ts Sl o 5 L o o UL
» FOR o 0T (o)l kslgla 755+ 5 "SOF & cass
gl Dbl s 5wl e 53 35 50 DAL Ll
Sl sl 51 ol sl 5 LealSs s plsil sl el
ol 0l s NERCY Las 5 o

o ¥T sl 4 d Y-

b (638 slealSs s gl et 5 (gla 01 VT Ol 5
gy b an S 18 ke adlls ol s oSS S
AP D] el e B el 48 ols 40
35 5 ke . 5 CO2 5 S0x NOx (sla 0T 51

Sl a3 4 4l SIMWN e by e ols a5

" Interest During Construction

12 Availability
13 Scheduled Outage Factor

...< R
=7

J

VEvr Ol


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

ALl iasn — ele Leldas

9
>

“wd
-

v

»)L@-?:— D)Law\r,}p.\)kﬁu“j

J

Sl §

)
(@)

Yéa

Jlas

S bl i b o2 ml Sles e Dol Ll
el 0l IUT 505 555 T eis Jlezs] 45 g

by g 3717
L;UQJAJl}qu)\j%w}SC)bL;La\jam e
AR R s €opa -
MY bl 2,0 -
Kph 5 S g sle anze Joli T ls e g slaa pa -
"\“"L’d‘ O&M s
sl glaaugs -
el VY SIKWHN Uslas 5 pans ilis S

Sl 5 Gilsw @ g Lo

Total Cost = Construction Cost : ™ s, 3» ¢ sazes -
— Salvage Value + Operating Cost + ENS Cost

I a5 paeme SOl 0 7 bsay s anill g seme -
\W/e ép Al Y oy by s sl s
EERAT IS EIEPN e

sske Jle 5s 5y SO dslee 1 YL [):"’t e e~ -
Sl slys S

o3l Gl LIS aS ol S5 4 a3V LAl IS (sls b b -
il S g 5 old S Ilg PWR™ (6340555 |
LIS ol 4 b gy e ol oDl (la L] a5 Ll 3 jxs
Ty MW s b Lo CANDU £ Oemes Al s
03 S5 bRl ¢ sy 53 oS el 035 o3| S5 gl kS
53 55 68 ¢ S 5 IS (ol el s b L ol
Ao S B ome A sletn

b 49 3 50 W gl dugs drwgd 1T

)‘ Lf“;‘ 6[.& ogjj:} L wb) DL J:SJJJK:,« LQLA aK}j:..v— 4l

b I e a4 Wles g Sl Sl e Do xS i

™ Operating Costs
" ENS Cost

' Total Cost

¥ Cumulative Costs
Y LoLp

A Pressurized water reactor

S lp sl il Cosar b S8 P i
Yo Coasd "l & ol oz S i LNG 5 GTL ols
Glp s cpl s b 5B £ Ol Il Vs i
T s el oSSl ol o w8 8 k5 sl -
Ot T o) el ks plol 5558 £ 5 (5 Sl
(YVA = (550 el
TR RN
Sleed S wadlas sl 50,55 & 5 sl ple a5 L
R T a U RN Sl S
ol o ad S LS ys
S
Jodsd 5 el lead Ll pd s Dlllee plil ) e o
ol o A5 sla b ity s i 53 8 s
BRI T
Al e by Yeeres Doles addllee cpl 55 550 LS =5
sl sl shate S el SN
st a3 = s
ol Ol 4 sl a0 G p o ol b 3 4 S
gl e sl oS s 31 Ul a3l a5 el 31 20
Sha v 5ol (o il gla i o 1) Sl
Lyl b 03 ge3 Bl b 5 0k ploil Sladllae aladl 3551 e
i Caad cana 8 b gl 58S 51 SS Ol 4 0L
r}:,ljjammﬁ#ﬁ@bcg\blcsﬂ BYCRTAR e
Mg sl s ) wly aups Jlus) il sdd 158
(Y NA=51 Modl  il31=G

WASP 1 81p ¢ Sl guls fdos VY
w8 55 DBl e gl Sl Jeols s il i cpl o
Gl T Cilises (gla 2ol OF 51w 5 0 &SI Yo Le

'Y Discount Rate

'* Constant Currency
" Escalation rate

' Base case

" Construction Costs

" Salvage Value

oY


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

5yi o alaSe oS & Slan . ol 0l oy 5 a3l oS5 0
5058 il el sl 1y oS 5 S o853 13 5
S 5 S o855 SR MG v SOs 5 Sl 4l
Ol @;,w;g_a.su,duww,&?wp.wm,g
£l e 5 ot lapa Jl= 350 45 25 5w
355 o ahiSle 5 cpl el al 151 Y Ll
£ Jslas asdlas 0,55 (b 3l sl oS50 Sl pie S
Jeod G M5 s &0 Bl pa b 2550 Y 5L
Ales g0

G Cod @kl Cawles  WET L€

b sl s

A el P @l el o sBe &
ool S IUT ladllan ol ol Ol e (s 5 a el sl
plowil bl iy 4 Cod ol BT Ll a8 S ol
03,5 350 (ghuazws 1 Ll o3 8 53 55 0l o 45 Coel o
5 Al e a3l o850 4 by e a5t gla el b Ul
lo bl 5 LILLE Lo b bas e gla il pos oy S
Al o e slasl Lyl o b LS

1 0179 1 S sinl )l S 9 s mmilu 3BT -1
3 b e sbagss Dl s bl 4
AU bl Cr ) e g a3 S(O&M) D s
e L TI  B
SlaskS 5 VS VY eV 0 S g olisl 4y sa (gl el
slaagsa (\Fre $IKW Lo w58 55) ol o ool
w08 3) Jlo Sl ekS L ¥ Y010 dssume 3 O&M
038 Bod L sty a3 Ol s 5 (00 $kw-year L
w058 o) cele Sl 5 Y £/0 =0 35 5ume 5 Ol
JolS LT el glate ay ool s JUT (070 /MW L
el ol s O Sl bl Gl 5 S S sl
sl bl 5l a s Sl LT 2 Sslny
S @S WSl ol ey ad S b L
BERRCRNCHN U SO - PCHN[ PR UG BT LI U
£ bay S ol 4 by e DYNPRO Jse sl s =

RGN P B

oY

v SRS L Ol (A0 8 S e b b (g5l

O 3 g 5 iloks 5lke 315 L ol8 5, g5 ol Y00 Q=YY sl

el 0 ST VU Sl s b oS ladly e w5555

Sl b S8 VL ced I 38 ety — o
Sl s ol 5 SUEa Ve spas L 5 il gob
O PR E P PR SR A

Sl S 5 S (S 5 IS 5 558 gl by 0 — 2
So S sbaSS IS AL bkl B Sox
S 5 WS o i s (518 550 53 Ll L Llasily o |
el a3 e sl 1 g5 50 50 )

S gt 02 s Sl 5 5538 ()b gl oS5 —
aseis (golasl w503 S bl aallas o 55 sl S|
L Jledd o3l

S AW s Wl B ens (bl Lo same —
e 3 23 g5 SN OTIVY 30 oS ol 03 50d (3L o
el 035 8 5 S S S g5 )

s e 0L 1y el sl sla (3le S b s sas (Y) IS
Sl o553 s 4 S3laad B gt Ak 0L S & Siles
Nl lea g g5 0l b oS5 IS sleals 0 2l S
Lo ail gl o850 g5 5l 5l b b a4 YOVA JLs

NGO P JLub )‘Jﬁ‘rf -]G-.Nj; ‘51‘9[; )L:m.: &Lﬁ)—w

018 b 19 0 0% o P 08 21048
ey g Cemtoed (yde gy Gus Turbiees

Uoo 455 0 A5 g me 59 b Bl (5l Byl sad =Y IS0S
S Sl O bs a8 s g b BB s s
s ol 0 gl e Sheslinad 5 Sl oS5 0 Sl o
DB L sl dals s e s SLH A Sl
S eslinal Ok bue 4 S lxl Lo psbse cal slaau s

Veon JLM\-"’) c)L@}_. ;)WuﬁwJLw stijfJ..‘LAJJZ )M S5 ’_QJ\.PZKAM E


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

Ve QLL.M) ‘JLé}v Z)chdchJJSJJAJJUJﬁJMJﬂ—wA&:&AM

Jlas

100000
E 11764 10144 9756
80000 7700 19250
38500
60000
40000 77
190 66360
20000 47430
0
1100 1300 1500

{Sf KW)5 )56 alape aijn
W Nuclear B Combined Cycle 1 Gas Turbines

G ale @yﬂgwwgm@u,uﬁ-r&m

ool slealS s

100000

11360 10144 10440

2 80000 10780 19250 207%0
60000
40000

74400 66960 65100
20000
0

45 55 6.5
(S / Mwh)es o cud g cpa

M Nuclear | Combined Cycle 1 Gas Turbines
SLalS 5 ot Cead i ol LT S s gl -8 S

=

100000
10768 10144
2 80000 12320 19250
60000
20000
0
35 50 65
(S / KW-Year) o sualfyys 5o 3 )48
® Nuclear  m Combined Cycle

e 5 GOMES A a ot Sl LT il Sl ei -0 JSC5
ol g8

O 35 &8 dzes S5 sbaay ;S (V)5 (V) sbe K5 —

OLa Ty eyl oo 51 oS 5 Ol uid s bgy o sla povis azas

Ujer a5 Sl OF Sy e 38 WSS ol - oo

a4 ol ool Sl e 4 ond Sl

B 0SSl S g S 4 S 5 Jae 20 O&M

Ol Sl ged g 1) Jol gl (V) 6 (V) o S
LS e b 5 gl Lol pas ol alisde b a3 e

S o8 a5 S Sl S i e — Al
Vo $IMWh oty 5 5 Vor e BIKW Sl ay a0 s
ssbie Jlo — Sls ks 5 Y310 Jslee O&M laass 5o
5 il el o8y 0 ol 4 LS Il el sl
Sl o855 5l S 5 Dy M e i xS b
o S Gl o Sl el e (S5 S s 6O8
ekl oy 5w o3l el 5,0 K e Y s Sl
33 (b auyr wlb osls db a5l ) eps U Rl
ol 0 pans el o 50 e ol Sl alaal  (andllae
Sl Vs Ope 100 4 sy e

o Sl (s pdpar 5 o Sl 43S o Fle —o
T Dlasks DYs W lasl ag e Lyl iy Ll
2 YT Jslee O&M (gls wo5a 5 8/0 $/IMWH =
S VA e 51 i S el s dil e Jle— Sl slS
g5 S b b s ol sld gilecd b sl oS0
3305 Ol s e el Sl Jlsile 5 Lo 5 oS 5 S
ool 03 51 31 o8 5 8 4 e oS 5 55 ) g e M
Gl s, oS Jalid 55 e e U fizes
L5 w8 cnl 53 el Gl o850 Rl S 5 S
Sl SR8l Y s U AV S i Ol

S 5 e (3l b oS 5 Sl Ol — 2
sl 0313 OLES (0) b (1) (slelsls 3 ot sl el,l 4w &
- Sl

Gl 85 03 5 4 Ol5 0 G5 sl Ko aba>de L
@ Cas bl oy ol Sl glaay e 4 o mS
02 A3l e oS el S e glaa a5 O&M glaas 5o
VO 4 £/0 3l Cad Il ) adl St Cad ks 4y S
ol sl o8y 0 sl cub b Ol (Csle S 0 Vs
oY el il SalS Sl 0V v Sl VEE e
o2 bl ple G5 gl IS5 53 oS el S5 4,

L Lledd

IATA


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

(Lo s S)ea e 2o p o Wi 38 Cad s
sed= 31y el o850 (s3lw Cud b Ol i) v
Croman Sl 03ls alS Sl Yl v Sl WY e
ol b B VL 5 aSe ey i WY a3 1
el das e il Sl VAL s a1y ol sl oS 50
Cead e Gl Bl Dy 50 s eap pld s G50 sl
el il il gle o8 0 (il Db b e
RIS S TA & b F S el s el s 4G sl
ol o5 (g3led B 2S5 eas W 55 7Y @ O
e ool IAY L35 s el S Y s
S s el ol 8 Dk slaay S pmen. ol
5 il g pa ol OVl ot ) G N
b pa s Ol 5 b BTl s ol ol s
WoE s w8 o el o8 0 sy 5 o3l o8 5 8
TSCEETIPISS FIFSIWWILYA B PR [ RS g L
b oy Yo 3Lk VY s W TA LS S
Ol g Sl ek 6 sy e b > 5IUT (4) 5 (W) sl

s e Ol Cilise slaay S 55 1 ause c\j}

100000
10424 11812
% 80000 7700
60000 58520
20000
26040
0
10 135 17

(Uscents / MY) ¥ i
B Nuclear B Combined Cycle m Gas Turbines

@ e (Sl 5l o850 o5l b b ol LT A S

)'K Cod ot
100000
> 10908 10144 377}
S 80000 1100 19250
60000 51590
40000
78120 —
20000 34410
0
8 10 12
%)y ¢y

BNuclear  mCombined Cycle W Gas Turbines
4 e Sltan s o850 5l b b ol LT -4 S

S S
g

DAL Ol A5 5 WS et S B (g5l

80000
70000
b 2
60000 (ol
Fuel = 5.5

50000 53010 piel=65

47430

44640
40000

1100 1300 1500

Qlﬁfiﬁéljl@%wjleo);dd\‘gua@)ﬂ}w—'\&i}:

80000
ok g panidy
70000 SN
ol Sy ds y W)
60000 — (&M=
56730 0&M=35
—O0&M=50
50000
47930 e 0&M=65
40000 o Sy 4
o Na
(=aps 5 %) 45340
30000
1100 1300 1500

Gl @ M5 a5 b s el glbs o858 g -V IS
Gl 6l 2 o p 5 SIS wu a5 ISl 4y pa Sl ks
!

B fiol3 pls (595 Caplus WUT 5 ol -1£-Y
Lyls ol @T@w&pu@usewﬂbgﬁ
sl 4 Jol s il b3S £ b S8 a3
ES raen 5 aSa e i W) Doles B cS

Sl 0 iy o3 VY S A L3S

JJ_'JJ CJ.»} ;;‘rb)g‘:"*:-;é}) QQMLM}J:SbTC_s_b—f. JJ.,\}-
Final Result for different Scenarios of NG Prices & Discount Rat

Generation system expansion
plan (MW) NPV of total costs
(MUSD)
Case s dasgi 23k MG s dgi 2 )b
b anze J§
Description g Difference
(TP with without | (MUSD)
Combine| Gas
B Nuclear Nuclear Nuclear
d Cycle | Turbine
&) B9 (g o595 (g
5P S| S g
& dia &l dn
Natural Gas
=10 Uscents| 26040 | 58520 10424 114818.4 114844.9 26.5
/ m"3
Natural Gas
=17 Uscents| 77190 | 7700 11812 147573.6 156750.6 9177.1
/ m"3
Discount
78120 | 7700 10908 150345.7 160541.9 | 10196.1
Rate = 8%

Ve ;_)L.\.M\ﬂ) O ;)LwcﬁwJngJijfJéLﬂzﬁfmﬁjﬁ—fk:\AM


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

>

=S

v

Yéa

Jlas

Dy Ol led s Jl

)
(&}

wops lld s o) anes gla 80 gl b b
VO mb S8 5 5 Dl S 5 ¥ e (1S e
ol S FE O LS 2o i

ST 5 P R E RV PN PSS R S
b S8 FS s ol S Ve VT (S e s
ol Sy K YVVAA CaSlo 2o i Vo

Gl atn s o8 5 15 (6,108 wle juw a4 Sl S5 0LLS

AW sl oy o, Sl 05500 Bld Ll 2= s

Slpasbe Jue0ley 9555 o Jds Ol 4hS 5 ¥V 0

el o wjf JLJ 5o Jl Y70 el o, 0ol

((1300)(1/1)?/% = 1650)

e Vor e Slusl (IS e ause J- 55

I s 5 Y bl 0/AY Lue Sl s gl s oS5 0

o8 5,0 O3 ges s ol s a5 (108 wlo s a5 2alS

NEPIRTYPEY DN WA TR Py

160000

156750.6

150000

S O

140000

130000

120000

110000

135 17
(UScents / m3) ke  cud

wen viith nuclear powerplant  sssmyyithout nuclear powerplant

e Do 3 (b= 255D 5 g anm b app s Ve IS
170000

160000 160541.9

RS O

150000 150345.7
140000

728
130000 131

120000

ey

10 12

110000
8 .
bF e

s wiith nuclear powerplant s without nuclear powerplant

s Sy pe 53 (A o)) I 5 g ane 5 e s V) IS

kS

Sl NS wlopw aypn )8 A &S ol x5 OLLS
JURR I PRCIN VRCH PN W SV P VRN N TP P
gy slgin 4 b e sdal s SO 2T bl
lo o 458 e 53 Gl Atd L oS5 5 Sl (gl
o 3 SIS gl aga 5 Sl kS Vs Ve (IS
£/0 5 Jlw Sl oS 5 Va0 Ll a0 St 5 (5ol
oy a5 (V) alaily 3 Sl o el cele S5 Y
ol o iz 38 Olyn b (V) (sl anan (sla oS5 10 ood b bLs |
a0l | (el 108
Y = —0.093 X% + 200X — 29000 )

cls S Vs e (8 e e 4 03 5e0 skt L
T o s Sl 0YAY Y (gl s gla oS5 5 b b
sl 15 55 sl s Gla o850 b B il 5l 4 I
sl a5 4l IS Lo Sl ) S s S i oS
P R PRV INWANEEIPL Vo SR WAL R PR EVINA K
o osbinal b S8 Cad bl anen la oS50 o b
=

Y = 82.78X3 — 77.4602X?% + 7.85303X —
449487 ™)

S8 Cad (X 5 gl s gla o850 e B Y (M, s
ol daly opl e el (a2 cin) b
Caad S Sojso 3 6l s sla o5 0 il b b
oS L blas Cwd) I8 akads s (1) el i 5 ek 58
SN NI LS B ddaly o X sl e e
opl s sl a8 0 le b bl 5 es - Y/0
I 4 Cend e VOVYY 5 VAATVL YY) Y-
Sl dss Jaw g odd el (IS ol ansa L bl
Slosg dal ede s Ll gl ats s o8y 0 Slu
i)
o bl i s gl aes b oS50 il cb b =
b S8 F5 s Dl S Ve (IS b
le&\j@\"ﬁ'ﬁv&fﬁf@\'

N


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

oy aS cuals L s b s (goladl as o glyls YA )
g8 ol s Sle 0L Sl i 5wl DL S ©ose
Cod bl e 25l 4SS dalgt esls il b oSy 0
il e 5L 5 50

€S 53 bl b e Wasp (gldis sl slue 435 -1
b SE E TN s 5 s el sl o8 s
S e e LI il 5 xS e il
A sl o pe Sl 25 s (s

ol S 5 Wasp wl p Jew 5 0l el gl (s 2 53V
5 emSte p S WO b 58 s N L5 )
0B e b Sl S Vs e W0
b (SLBGl s oo anny oy Dlos ke
23 el 0L K s Sl W sl o8 0 gl o]
Al o DAY e e Sl
)'lf'cj}db-):ASJAJL;aQ\.':.JuUﬁQ{lJaMJSJN)ﬂ—/\
o8y 0 Sl Ylev s OBLS Cals 1o i Vo b
By o Pl g Ao Y00 U ) 0553 (b o]
o850 DY E e v s OSLSTNY Jltie 0 35 & 5 i b
o3 gdmme )3 350 o STl 5 ea g il wel p baw s
S Lo b il (5 malr asl  (Sild e o e bl
Shls s AL YV oy55 b 3l ol 0 Sl VEr s
SIS as o Cundy a5 LAl e golatl a5
o3l S e a3 (6 g LG Ol 5 e 5 el oS5
Sllag 50 ed Lo g o Cad GLIE Cons s
O&M wisn 55 5 ot a5 o850 Caad o
sl 0 gy (O g slge)

W il ot g VL ) S o S oA
S S s aal 4 ( dlfjj:..r Sla-l YU cws O&M
S5 0L a,lu el o8y 0 bl 4 ks 5 axsls 13
L;qj‘QKJJ:J.Y'"'QT)M‘A{MUJ{C‘}HCAM}-O{‘JJASCM#‘
Rl L Jads (OB I Gy 3 5 gl oS8 slgiiy oS
@jl{.mwd&bwb\bl@.}ap)\b&ﬁp\m
0533 )3 Sua w0 JS L aalie 53wy pa b Al 81 s o
s (G5 anl U508 (ol ans Cais dnn 5l G
Lo (doys S oasid) VErE Jlo 3l B SLb o5,

OA

DAL Ol A5 5 WS et S B (g5l

S5 4mid 9 Sz .10
Sy e s gabye o slaBl S 5l ey -
s ax g Sl G W5 sl s il 4l
skl o g LAYV o) S b siS a8
s> ol cpl Slas b o bl s O s Jles! o
55,8 g 39 o e g 3
il gbb S5 Yeordle U Wasp o wl, j-o
gt Sl e 25 30 Samd s 58 B 5o L 8850
bzl ol 1) o golst a3 03,8 LLd b L o sl s
soedd an S L s (Cole ly S 5 NV Gl s
s bavp oS i cbbag e IS S5lee st
Sl bl s b Ol 335 (o Jobs e gl
B S S ek B S el ol 63505 e
Syl p o 550 (Bsh Dl ekt 4 Cand b 855 615
:GMJ.:AQL&.}\AWJJ{@\:}
J{‘);‘:.C‘)-.’)dbw}ﬁ)th))&Q‘ﬁ‘ﬁwahﬂ‘ﬁ_\
Sy s o (3l o5 b S e s TA
S g ol ot s S a5 el oS
R e R
Dyien 1y Sl BBl ol 50 ilin gl (555 555
CANDU 55 5 5 Sww T o855 IS (g azws 55 3
DSy Gk s
E7 5 (Il N ol 5 W el o) 50) s e 5 oY
Yo b Fr S5 55 ol o5 SCOYINL L5
bl a5 gl 35 5 ol 51 xio b s caSe 2o p i
Al e
Fra s il sls o850 b b ol Conli—t
b bor pl e Sl VSl 55 s aeb S st
5l 538 semse Loy 4 s L ABlas s s
olie Lo s Ot s s b g5 (galaBl gl S
VA0 Jslas b 58 Cnd (sl 1) L5 Frule el
ol ey xS ey i
i VA/O ﬂb;@@sﬁ%h 55 5 easdome 520

JEYLLSLA)L’%ﬂjb&muitﬁ'\duagjﬁ‘u&j&

S
S

Hiees Gler Soled ¢ amey Jlo J

)
(@)

Y6


http://ic4i-journal.ir/article-1-291-fa.html

[ Downloaded from icdi-journal.ir on 2026-07-04 ]

ALl iasn — ele Leldas

9
>

“wd
-

v

»)L@-?:— D)Law\r,}p.\)kﬁu“j

J

Sl §

)
(@)

Yéa

Jlas

oS S S e gla el ekl S
SRCIO0 [N VL OO o [ PPN P SR B [P S P W P
53 i O 6551 Lol pise anwss sl 68 a1
o oS gl andllas s oopl by Ldls dalgE 56 ]
(_;uufo'u.):ngjj\‘_ngLi?a.)\;J,\Jj)ﬁﬁQTg_é\M\j\
B e Ll o il (gl s ann i W ool il
B 2 Ul e ol sl i s Do 022, 1B
il gl s ps galaml ana i U (il gla g sl
Sodedls (305 a0l 3 5 s okl 53 3 Lol 1,
S gan Sla el OB Ll ols 13 Jaide (6551 iy a5
Serandllae pl g gy R OIS 5 S (A ann i

s oosld oo 5o ol 548 55 Sledbl Canss uoman
Sl Jdes 55 e Sl 4y (s L) g s L
3 055 SO e dra g il la Gl s
.w\ds%bl}ﬁﬁ;jlé\mw

C-?‘:"'W

Cono oais Sl 015 aass ol oS 5 5 0 ol

WATJle ol G

s oKiass g eaSliass Sl oedd Il SleMb-Y
WAL= 055, =00l el 651 Olesl

Gl ey V800 Jle b s L 50 el S
AT 2 sy s

— Wl W grael s s baw g sad &l Sledbl-t
YA sl

5-Least Cost Planning Projected Costs of enerating
Electricity-International Energy Agency — 2018.

6-The Costs of Generating Electricity-The Royal
Academy of Engineering — March 2019.

7-The Role of Nuclear Energy in Finland-2017.
8-Reference Technology Database—International Atomic
Energy Agency — 2019.

9-WASP User Manual-International Atomic Energy

Agency-2001
10-Compilation of Air Pollutant Emission factors,Vol

I,Fifth edition, July 1999,Environmental Protection
Agency (EPA).
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