[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

Vol 5-N0.10 Autumn and Winter Iranian Electric Industry Journal
Of Quality And Productivity

@2 05 9y 059y Sl JULG! alads g jLoiol 090 Job s S (ogy A,
B.O.T b9, 4

" Hled ol Yglﬁju D Lo e s ) Seolel Ugeos
Sl olud c olpl Care g ple oRiils ¢ aulio sasiisls
emamian@iust.ac.ir
Al e Ol ¢ ol Canio g ple oKl ¢ gulio susiasls
Sgjalalin @ yahoo.com
Sl olud c olpl Cars g ple ol ¢ aulio sasiisls
Shahanaghi @ iust.ac.ir

Sy ool 4295 ¢ (2Us 15 1 059 3L 0590 43lo s (3ol 33 (Jlo Zalio 3308 o s gl Jlo 50 slajglS j0 oS
(BOT) (5,138T5- (5519 y20 st— i Liv gy 3 539y (21 51 (S ol o caler (2,5 9 (SIS (oo guas i &1 Jlo gl 3
Sy |) 993 g g ol plodl s 1) 039 5 Wl (pogas (s g 0ol 18519 (poguas (s 4 039 5 S5y g) 4igSul 53 .Cuul

- wled 510819 g0 ar ) 039 1 Al yo ()l 31 g 9 059l

51 o905 0,19 b g Byl 90 WLod (38,5 a5 )0 b 0fg JUl alaii g Lol 0590 Jobo (ol S (292 5Ly Alio (ol 5o
loolinwl b g rudyb 51 (S gl p Pluo JolS Gledbl 3929 pue (538,515 )0 9 0391 b o)l (pgas )0 Calad pus g S
B ol gy Colu (pgas ;0 45 (69 90 adlllao 4 Az gi b JULSI ala g jLoiol 0590 « o)l Cigo (il i 9 (J) Al 3L @l

el 0098 55 &l 41 wlolro

s 61515 9 (5310 0300 — S lw 6o 0395, o)1 Cige (63w dumnid , JU| Al , jLitol 0490 1 galS g olg

VRN /A dllia Jlo) 55

YWWAFAYIYY dllie o pdy 0,

Emamian @ iust.ac.ir : Jsiws odinss olis

!


mailto:emamian@iust.ac.ir
mailto:emamian@iust.ac.ir
mailto:sgjalalin@yahoo.com
mailto:sgjalalin@yahoo.com
https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

$Bled eS¢ (il Pl Lo podle s o bolel Juge

s I ojsn sladddsine 5 S, ST Jlil (S
@ lope e mESbe gy 093lie; Armg (popa i 4 22
el ails g ol ol slead Biie 5 alie oo ,Syg, 5 51051,
@ Lotal) S plgie 4 Wl oo dllie (ol )5 0l a3 )5 )G o2
5 oess BOT slaosgy slp 1, (Jlnl ahis b wS S8 cdgo
50395 10 S5l Sl |y (pogas 23w w93 gl (sl ogdle
oS 2dgo ol Bas ogdle i s i Ol 0ls |3 Ll
wib oo o) mhaw alEl e Sloyiwas cnl axsS )3 5 0390 12
ranip g wlopw Sl Hler a5 5o IS Gl Lol Bun
3o Sl 3 50 g S (nl pogdle 5 (SIS g 2] eSle
D9 on b ool s po aballi Sl jgue

&1l g5elg0ie 3l oolawl b (60,90 ilallas jLiel 0,90 o i
Golwad jloolatul b as cal Jbe b ym 5 Sy 51 Sl o
3 ilaie Lol iy shitel 0,90 a8l sl sals Jlosl of IS g0
5 Il Gl pogas iy Giadd Eeb aF Cal ool
loael Caws a Ll oyg wed e g aSlep; sleessy
Ll ezl oals &Il a8l Lol 0,90 5l iy wiz e (ghslgase
o Ol B glomen SJod ap JUil 5l ey 0595 45 O3S o oS
Db Aedgus 095 (g0l

s aflio ‘5)9]-95 -y
Sy e S (285 L s (ash nl Gpls e
Syl Sezg iy Ol 40 45 (650 Gysly el alS oDl
Py Sl Sy oS ln o)ige silwanes 5l ool
sasl azpe SVlie 4o a5 ¢ el LIS oyl ogas
Sl 4y oo (9500 Su3 gy ol S0 xsly leads 43S
laos ol ui oS el Wlgi oo 45 (5ysb 4 wanl el

D9 059y Ca e ple g 2L,

:B.O.Tols,l,3-¥
BUIld — S S oo o 4355 90 Ygoro |, BOT (slasls)l3
Lol (6,550 sage (5,950 pl Il ol 4o as(Own - Transfer)
> ol o a5 ((Build — Operate - Transfer )ags cJl>
Sy bals)d eg ol ol cupe il 650 L oenSIL
SIS g Dlyens (Sl (b Ao @by 5 bougis
las cpl sl cogas g ogec Sloicy jl dcgerme o Lawgs
Pk Gl 057 o0 2l I Sjleoe B, 055 S0

doddio —)

S aiten gl p; sbegsn szl weils 093 anwgs sl e jgaS
WiVl wol, Slasl .zl of jor il alie jarass b o,lgen
sloigy oo g Mol 5 Ol (Slpbe Slawwls ol5g 0
Jgone sob @ a5 el Jlo ol jliel (VL pona wiajls (5L
D s 8 LT el (sl (g olia

bled 5 pogar oSl b S5 gles s ud 5,
Oeized 9 @lup; slaeisn ilugegar ol laids xin
2 slayeiS sl )ls el il ply cdl e DAl 3
[2] o9 iz cnl Jelse 0yt 5l anngs Jl>

@ aldS Jlo Ve (b o)1 6l o el (g, 2L
$lo)siS o gy sleoisn o sl o fse Gy Olee
ans Jlgl ;o . [3] el ooy SlS1 4 dnwsgs Jl> 50 5 4l dnugs
slass oges sogar 4 pladl Lily p cdgs &5 e V44
SR $ ISl e Sl by, 0,5 (eges o35 n 3L
SIS 50 ol pebie sloejsn yiis [4] 05 lay (65l
008 Fge odimd lis aS (ewl ol plxil g, e 3l oolasl b
Ayl Jl 30 glryeiS o () glaale s Sl 0 g, ol
o1y Ghey ol )‘_.,Jc,jéyo o, NN Jlo jo ol 5 Jcel
Ot by g ks LS (e 5585 )0 wol S50 9 5 slolsn
[5] 5is S 0ST 95 anmgs ,0 g,

S8l @b ala Sl paie jlial 0ye S s sl
Sy sl sl b a5 BL bl ous eslinl
AP Sy 3 gepar g i A o Sy (araS
ks SILT] ohen 5 Sl 08 ooliil J&5 g Joor (25l
[8] (LuSsl 03,8 onlicel S50 slaogsy yo Slge el sl 53k
o3l LSS5l 4y as ols sl JolSL Sledbl b Siail> o586 SO
0,5l Gzl S 5o Sledlbsl sgass (g A5 STail b aS aws o
wlaaie 5 fge 4t o 4 o5 IS T9= (5l po -l aslran

[9] ohien 5 (ps Lowgs 00y &il)) (glo Jgo b canlllae (ol 5o
oty ey RS 4 g S pskioggs S 88l o sl
Ol el 4 azgi b asloads #Mal 5l 0,90 Sga s (6l
Sl aS o S5 1y 05N Slal a5 00,5 o ilate )l
WS oo il (S Jsb jo s it o o, Gl

WA Glio 5 5mb Ve o)lads ooy Jlo (! 30 Caio (555 0500 5SS (LlRg% - sole 4 100

¥y


https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

B.O.T gy 4 352 o5 508 059 wls JUil alaii g jlciol 0,90 Jobo (s gz (S, 43

boojgn srbdpd oyl Sy Bl G g iy yad 2lad il
ool oud a8 5 5la0ys ( Jletal glaite sl @8 @b ol
Sl syl B sla iz ples (28,5 Sl o b (Jle oo i
S oy gl g ige (iluand 5l e b5l L 03 Jbo
osliiul 039y (g3baidl joe (b yo (xb palls b))l 5l @ie Ak
e Siglaie S ead Ll (Jad alls )] mls e oo
5‘ﬁ o3l S > Q;Ml 59 .OJ...J.Q).? oLQ_\,M )'Lz_';..el 0,90 dgd> Cyausl
ey cpl o sleyl B 8l B sl sdel 09z 4 sl o490
0355 o e Slp Sialr ik sk (bl e S o ST
Sihaie (pogadr (S g s Bk 9o » gl &S et Ll

el 00 433 5 IS &y ily

S Joo -F
=9 [10] ¢ (b alls (35)) anlme b Jge 8 5l eolisal L
ool 43,8 i o 1) ead 83 slayell a5 gjlednd Jow
l)QT &S il T Sy osl Sy e el gl sl o ses
2355 ol (V) o2by Joae b glgs oo

Tc rRevi nom-rC; -TO&M; nom-OCi,nom

i,nom
NPVTe 2ico (1+rWACC)! o
o)y oS
8,5 s o b Te oy90 0 ol ad Lalls i3, INPVc
Sey S
)5S 85 L s L Jlo e el awlys Revi,nom
“—i-“*-.’.)
55 o bl Jle yo ool (6,135 4L s a3 FCinOM
Sy )5S

L Jlo )0 (soml 5l 5 510 pose 430 TO&MI,nOM
Sy LS 28,5 515 50

aup asbe d Jlo o 60,0 slean e Xis OCinom
ol S g0 & s g 0]

8l (28,5 Sl o b alepe ange (i (xSl TWACC
Sea

e 0kl e sl i Jlo S 0 NCF) Qs JLe oLy
ol 5o Sl ol B S A s (295 leie w 0fgn solatdl
oz & cl Jlo BT T 055 golatdl joe Ll i
dmlre slp p5 Jsed Bl jho Golaw by 25,5 Al Jb
Jae )3 INCF)) Sy yu5b (2855 Jlai o b alls Jbe 0l >
(1) Woles puS Sygo adly 5o 45 sl oy ooliiasl (g 3ludrnd

OSan Oldes (LL G Al b 5l Lools 1,8 -l ol s Sgws 059
s Al ) jlosed el Job 4 St by Jlo Ve col
sl 5 Dyg0 &y 559k 4 aossy oyl

Slasl e oLL

b e 2

BOT (slaojeym 3 oled (alls oyl Hbsbe (1) JSCb

5 0390 ) 4 gard sabixd 5l (Gl po s 0)99) Slles 0)93
Sl als g & 550 5 pyas sl J0ley by o] 2LaS5L
60,90 S oo oy dnlol Lo y3,15" a4y 055 JWiisl galasd U g 99 oo
el 090 aBly yo el Ll (goy90 laiy I (o Slles
aobeddlye (slasl oy 5l as colus 0,90 :aanl b3 sloo,g Jolis
51 a8 Sldes (50,90 9 10,10 anlol 039 Cle JuoST b g 5leT 059,
aalol L3 IS 4y 059, Jlaml gakaii b 4 51 el (go,90 slol
S5l

Lo o Olagss a5 b QT b &S cwl slojge (o5l 690
0)93 (nl 99 S0k baply (nl g 998 Joe cadaid S slaely 4
Al 5 b Ll sl it alope iS5l s e
Jsbo b o399 cal Jsbo sl (o e (2 iy 55 plas ity o
FaS Oldas (50,90 5l wilgs o 03l (pl Lol ezl ply Sldos (g0,90
abl cole (go,90 pladl 1 5055 wilg s 0,90l £g,8 Bl 5
ST ooy 5 o5 plad o35, cile a5 (glalind b a5 1>
ol bl wigh C3lon il laply o5 358 oad a5 (skal,0 09
059 Oley ol 3l am aSTyz sl JUsl (galais 5l an WS 5 0599
357y JSilery sly oo ol 51 gaele 5 s JS0lay L] o
bl dwless

2 shhie Ll )9 (i Cgz oad a)F IS (s5elsuie
2 Sy S5 S 0 Lo IS5l o e Sl slaodg
Stel 0,90 ooy &SIl (ghglanie jo Cawl jLitel 0,90 galad ué sl5>]
O ojk ool S (pegat iSu g Sdgs Cdllye b Wl oo 2l
Al Ay Sliel 090 lie 4 Wl o 03k (al 5o (slalaii 2 095
Bk dedgw Byl 93,0 (1 oS (5 0k 4 ons S

cleyalb lge a4 (69,50 Sldllae cledsl alae ol o
5 o ol danl ens S eslial o Joo s 35,9

WWAD e g 5l Vo ojlads ooty Jlo ol pl 3 Caio (655 000 5SS (lRghy - sole 4100

¥y


https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

sl ol elS ¢ (Gl Il Lo ol s o bolel g

aylo o iS5k 090 L TrB

ply 3123k o590 0Ll TRP

@ Oy 5l G 0jgn &5 WIS (e e (F) Aolae byd
Oiu Ygare a0l @ axgi b sy jwdsye abdi 4 JES) abads
V) byd wpSee ply Sl ejen Jo ool slp poga>
sy ol el 39 il | G ply S515 0y 45 55 g e
S oo e i |y AL S 50 ciS5L 25 45T J o

S obes 5 (o8 sl 099 YL v ead sl (F) dolee
b ol o oS slalais 5 s S sl e golaidl jes LG
S0 YU as glgie a |y 05 0 NPV(TH) Ll (b &l
L YL oo ol ol wyls 18 o o 5YL o NPV(Ty) coxs 5
yokilen (B 4o ..\JGQJ Cewd 4y (L8 Sldllas o ool &SIl o,
0,90 YL o>y xd e ) s oo (F) ol (o oS
A g olail jee bl jo (b alls 25510l sl
el 0,90 Sgum () Aolrs ¢y Slalllas wle .ol oals a8 5
S e i,

e 5l odel Cews 4 (ad Al (25)] 9 palls Jbe bz b
3 eolatwl g cawl oals ools lis (B) ¢ (F) Jslm yo a5 (g5l
Slgaiiion Lol 0,50 Sga e (gl ) asg, (V) U (V) SYolee
W9 50

TC_L s
& L Cews NPV(TRP)>=0 LT a5 08 sy 9 9wla |, TRP

A oml vl a0 ) b Gl g 80 by S

dT S alls o3l &S ale 1) 6 TRPHN W& jganl e o
A0 sl v gy ]y Ol s wil jho goles by 2555
n=1,2,... a5 5,sb @ <l TRP 3l ox Jlo n TRP+N & .5

0599 jLxo o3k Job (ol 61y S3glgie -7
5540l (53l 4 31 ool 3Ll

P uln ohes 5 b bawg ol &l slaJge 8 cadllas (nl 5o
sl oolerin Ghe) x5 A g cSbnl ojes J 285 Sl
Ok &Sl 4 axgr b wsloads Mol Lol 0y90 Sgum s
ALy A i S5 1, 0,STie Sl 4y i o e ilaie ol
WS oo Gl IS Job 0 oo Azl S (e Sl
@ kel 0y90 Job jo Sy 5 (pogas i &5 (il Gl
e 0 @) 15 gy es A e STz

lie gl 53 " S 59551 53,5 15 5 U Sls 51 plaie o
mad gl eolauwl b adadie slo el 0 S, SIS o ST 0l

rNCF;=rRev; pom1C; nom TO&M; 1om-0C; nom. (Y

e (V) 5 (V) OYolew 3l oolannl b Jbo Jow asiyl 5l oy
S sl P ise iluaned Il osliiul by g5 sl
‘55-“’5" oolaiwl Q)y}bd‘)))‘)i: Yeooo

ool 0,99 S9us (puntd (5l (S99 -0
s gl (Feo¥ FeeX) LlKad 5 opd dawgs oads @) S¥oles
ol sl 850 CulT 5L F 5 el g ply S0, 50 SIS S
S wls a5 ) ply el Sl goledn sislgae load
s il sad S5 SWlie 4 o will Jas sasl 5L LY
Sy eoleiin slsae Al a5 oad ol S¥sles sl 4z S

el 0ol by 5 50 RV JSid 1y shial 0,90 Sgas s

NPV (T¢-,) < NPV(T¢) < NPV(Ty) )

NPV (T¢_y) = NPV(Ty) )

Te_, <Te < Te_y )
S ol co

NPV (Tc_;) = 0 such that Te_;, = Tpp *)

:Qi 0 as

NPV=NPV(T- a5 s,sb a4 Lol 0,98 o5 b o> TC_L
CL

NPV=NPV(T- a5 ,ob a4 Ll 0,98 o3b YL o> TC_U
c_U)

s 35 A b Al 5 e e ] oy 3o
o595 yos 5l Jlo IS & bgypo NPV jlade ol a5 055 oo (o)
3 Vb oo i gl 098 o0 oloTe | b gglae Hlade oyl e
ot i NPV fogas )5 i alls 23] e s 03]
JEz) sl lre o3l SYL 9> plyie 4 T L ,Blze Jlo g oas
D90 Gt

NPV=NPV(TT) a5 5,5k & olaidl oe o\LL T

WWAD e g 5l Vo ojlads ooty Jlo ol pl 3 Caio (655 000 5SS (lRghy - sole 4100

¥F


https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

B.O.T gy 4 352 o5 508 059 wls JUil alaii g jlciol 0,90 Jobo (s gz (S, 43

Q1) 5 () Yol & i3 4 (V) 5 OF) SYolee o b

1l o0 Cad 4 Oj90 nl 4 Sgs nile gl oad ol Jge 3

Qg =q _(1—6p)[NPV(Tf)—NPV(TC_L)]—26pfg+fp an
8= 1-8pg '

des gasle b ceul ply e ol
Cawd 4 (V1) Jgo,3 5l a5 1 oads 2ol Qg a5 oz YU o>
sl 25 D30 4 958 oo S5 o sl

Te_y = T[NPV = NPV (T¢) — Q] 0%

was | dleidey gl (pegas s ST iDjge (e 4

A3 b Wl e pogad A &S sule (pteS 5 op e

g1 dmlgs 5 O jgo d g0 Caws 4y Zgo (gl (28,5

Qp < [NPV(Ty) = NPV (To_1)] = (8pdg — fo) O0)

dp = [NPV(T;) = NPV (Te_)] — (6504 — f5) 0%

RPCIRRESIU I FES TR VW-RE VIPRTEL SO IR PSSR PR
S slp ol sale &5 ey solay o5 cal Gl sl
G o Sialr sl Dyse o a5 all g)lde bl pogas
S 2dgd sl @l cnl o5 wals ) an 50 )0 (pogas
S (50 e ) Dy90 4 hile aeS g aden
Qg < [NPV(T;) = NPV (Tc_))] = (Bpdp — 2f,) (V)

4y = [NPV(T;) = NPV (T;_)]| — (650, — 2f) \A)

(15) 5 (V0) &Voles 4 i 5 a0 (VV) 5 (VA) &¥olae o b
Sy Oygo opl 4 cogar idu sule slp oad ol Jge

1051\
Qo=d. = (1-6p)[NPV(Tf)-NPV(Tc_1)]-28pfp+fp

P=4p 1-5,6,

QRY!

oS gogar s sxle oo FMal lade a5 was ol oo
ol @S oo 50 s ]y edioe drale (VA) Jge 2 Lawss
il O g0

Te_, = T[NPV = NPV (T_,) + Q] (Y+)

NPV(Tp- NPV(TCL) = ogw adoi 0ad ;0 05L [TCL, TCL] (M)
el cdgs slerig b sl j59 STe ohlSen 5 (o8 allie ulul
Sogb 1y ol 599 sleiiay &5 Sl 455 ol 631l (e w050
Iy sale Jaae Gles a5 sans | ol (pl JlaSale pw a0 a5 S0y
S10,g] Cans 4 S o zrkae g3 slpiinas o JiSale pw oS
selgs ) slpidnas S pogar S wsd o) Jol oleiday
5l anie b sl olering cnl )l o Ll oSy 2 ase
iz 92516 Jlael b la3Opaulo pus ol plis 3 %0 S5 5 551,
L ln sile ol S Ja50p p-fp L e YU 0o S, O
Qpfor oo o3la! cgs @ 51l (230 amn @ utls aaly>
o> G a5 ae0Qg ol 9> G 5 Og 0 45 asl asls ¢
il ) &j90

Qg<[NPV (T)-NPV (T, )]-(8pap-f, @

qu[NPV (TH-NPV (T )]-BpQp-f, 0

ol e aS

o et a5 (350 y3 Sdgd sle San e o i Qg
B9 Jod (pogar A bawg Jgl 590 5

299 5% gl Sleiig &5 (Sype 0 Sed le jlade (n a5 (g
298 o8 (ogaz v bawg o

193 55 45 (g0 3 gopas iSu sule e i Qp
a8 o 1) cdge sl Jsf

090 0 &S (Shge 3 sopat i gule Hlade (n S ((p
aS o 1) dge slgaias Jof

Oty v Sl slprinas S Wb SISl pw a5 Sl o
Sade les ard ojlal cgs 4y aS cawl golpriny 1l gl (551l
[y ols aalgs @l an j90 0 giails bl &g y0 a5 sule
Jomia 1, 20g U ol Sials anje cdgs al> o ol 5o 055 cuS
Sy oo dmlne Oy Ciss oS Jloel b a5 oy b)) 4y
Og 5l wjbe wui & &lgs swle ol 5 Vb sgao (il
sle i 5 S s> ol O Og-2fg 5 Qg-2fy
S g0 yetS D0l 1) AL
Qg <[NPV (T;) = NPV (Tc-)] — (6pap — 2,  O))

a, = [NPV (T;) — NPV (T;_)]| — (8,Q, — 2f, (\Y)

WWAD e g 5l Vo ojlads ooty Jlo ol pl 3 Caio (655 000 5SS (lRghy - sole 4100

Yo


https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

sl ol elS ¢ (Gl Il Lo ol s o bolel g

(o &

JUy) 55 Sab 50 G Ol Sy g sbaais o (V) Jgua

VWAY Jlo o aiie

T

sl Slge 430

£OFAVN S gas iy jB

Sy a2
YFV0ASY Gy Slaswls SVl a3
AR Y S dids Ol o 4y 3o
YAAV LYY Sty gleasly slaas o
VOFA.NA G0 0y laas i
YAYY.AD adg a8 ate slaas i
frv-nAaf

&=

o8 g o Wlas! glrvady 32 OleMbl :(A) J9om

s Caord Jlade o=l T

\ \ ) Jby oseleo )

e AN Jbs sk ik ezl
£ f b sekes ol YT ails
¥ ¥ b osebes Sl oY il
kg \id Jbs ogeles S oS a8

. # Jbs sl JE 5 Jom a2

v v Jbs ogeles Slegls

Y v b, osekes M Sl

v v Jos oselee | o0 05 51 S auze

e O gle 4

£ 4 Jbs oseles s
00 - Jbs ol = ij; ii &

1(SRH90 axjlao -V

2 0ad gihae 8)lpe B oS oo (o Jlio Su SO L S (nl o
g olacl 00,5 7uyis 50,5 Golae jleslainl b (L8 sloced
&3 sloaxly 15 G oy soadeler gl gallie ulul oG]
5 odliyal )5 4 Magde (Gmpd ogy eSS S
ol 05,5 g o8ly polie g el oo ylo V] ooty 50000
oj9x s ple -A

Sl g 58 golandl axwgs a0 alup) coio Glyie 4 35
oYy aS o)ls cwlal g ol ouiy)l oidi axwgy slo el
(o wgolaBl (ST laaie) ;o ,9iS 03, obs sl
il o wal 2 el g (Sin )8

Sly 9% Boie Sloe daolfy i Blaxl slaanje og Vb
Sy 6385 e 1o gl anile o ool (glas,l3 0 )lS
il Lo ol s

039, & bgi o o8l g dlucl -4
30 5 0gd o0 ol o8 g, G Slasl glean e ol i ol o

Ty Q,;J PR uLu @ja\il.? Joe drngi gl p polio Q.ll 51 dalal
g o ool

(JL)y) gy Gy el Olggls SO o plod oy 1(F) Jgux

(5)8) g | (renb jB) Sogm o anje
V.2 AA i slo Al s
oy oy ol e ay e
Yy 1¥.0 o

5P S 9 3 B o yo g slaanie Ll o

adllas oyl 50 a5 ol a0 9] el dgtio S pi oS g, aS

Ol oy cwl ol aid 3 s o (65 Seb 4 bgye slaools Lais
ol 00 03,31 VAT o jo adgs sloans e Yy

WWAD e g 5l Vo ojlads ooty Jlo ol pl 3 Caio (655 000 5SS (lRghy - sole 4100

7


https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

B.O.T gy 4 352 o5 508 059 wls JUil alaii g jlciol 0,90 Jobo (s gz (S, 43

"Elsel GloelSy s elsil syl 5 slalop slranie (o) Al
Slee polie (qwiiger S0 Gl Cod celile g gin Lawgi oS
9 ¥ Voo Jold SlgslS™ o sl el oalys (B)I5 4 (a8
SloghS o il ar Juy Ade e v b plp oS adl (oo Jb, YO - -
SIS aloyw anje JS aslllas 3,50 oy Cud)l 4z gl bl

ailoe Jby MYYARY 1 olSg 5 ol Slasl sl

#Cigo (g3lwands jg5le - -4
slasi adgs by p o e (luand jloolitnl b Sea) Jolow
por G ;0 &S jshailen el lgiul zal)l se sl 4y jlade ook
Sy90 iy Ll laml ol als e wim anld ol wl ol
ausle ‘sang_i.MS.: S5 Le 9 Ls?t.:)l..\ Lngoé‘Q JJLMJ‘)_’ ‘}[W )lS u.ll
lo o)l @595 Dmen gl (nl 50 09 o0 el (Bl (295
aS el oals plodl Dlool o vgzge Sledlbl by alad e
Ot dm S e osaline (1) Jouz po 1) (ol slag 5
S5 )l oolawl b e 09 o atiie &% ui (oS é’b 3Ty
Voo Gidgh onl 50) 3L 0 5e olaws 4y ¢ Bolay slacl adgs pile
Al 4 am gl b e so 0dg jho g SO g (Bolal solael (L
S5 She om SIS @ SIS g Glage e &b
solie b Bolay slael oy yuiile Jawgs ool 0 jlade po
R om ) So A S B 0 me saals )0 e ge
eotlae @5 b Sl 090yl 5l pasie Jlade Sy Solas jlode
golie g ppo oo )13 (Jb Jaw oy polde ol aws go axl |
sy Jlo o il a1y b s 55 5 o ol ol

'M.)BT

e shisi 4y Jlo 5o gl g Scise load anls b
G Ve leans 1SS slasd (imgh cpl 5o 09l o0 Sl oold
oSSk 9800 g ) wile Jeur o LSS e e a5 sl
6[.4.4..0 a5 Cewl o0l cé)si(a) Js» B LDJ5A> ﬁl.o; ).JOLOA
35S oo S8 g onl 5 Lo Slslne

Sy 2 Ly S,y Sl o 5csge gilwans 5 eolaiwl L

a5 Sl ) o5 o el et sla el

J= o9y V-4
oS (o0 e 1) (mlaSed g (mad o all Tl ced ol o
A (55 adg 0975 B e oo dmngi 1) 0395 (b Joo e
&P o D9h patie Jo o sl Jbo A bz g e
Gl GRegk (nl )0 S oo (PBrre |y Loyl l o e sl sl
el 0 ool 3520 ol absl 1S

bt 5l ooliinl b dayiel)ly 5 Sos8 @95 el o
2 slp g e0S Jlael bl 51 S5 o (59, 2 1) Sy il el IS e
L g polie (nl S 4y 05800 adsi jlade 3l 3550 Slasi 4y plas
L1y o8 alle i)l lei oo ol ool anwgs Jlo Jaw 5l oolal
29l Cewd 4 Jlo y2 (6l Sy Jale (285 s o

ojon olaldl jee Jsb o (Jad alls 5yl rsls bl
) sogad (A5 5 g G Giaile lp o 350> il o
—6l Jae jo 1y gl ogas w3l cpl ol Cawd a3l dmy oS s
" 8 s Al LS s e a8 enaaly JeSU el L
G 5o ad ala (al s sl oo S 4y Jolas abail g e
3o By S Jl 4l (Siaily o8k 93 35

o Jro -¥-4
9 L10] ¢ b (ol 35, anmlons 4y Jga 8 51 eolizal L
o 55 L o 1) ead S5 (glaytell oS sjledrd e
Lol a5 el TC Sl ol o jo ad alls o3l 5l ons95

25 Ole i o2l Jae b ol

TNPVT — ZTi rREVi,nom_Tci,nom_rO&Ml:,nom_Toci,nom (\ )
c i=0 (1+rwAcc)?

rNCF; = rReVinom — 7Cinom — T0&M; nomn — 70Cinom (V)

O Sl (7)) 9 (V) SYobee sloslainl b Jbo Jow asyl 5l oy
Verre oy sl 5090 (iluand 5l oolital b g5

b}.w‘;a oolaw! Sy90 4B 6‘;\ )l)i.v

—ane Jold oy, SO Slasl sl ()18 wleju sloas s

4 Jby gl eplp s Sl AL A wilbie Jby 5 65 o
U"’L““")’ Gl 00l uu..:u ‘..\MJL: V'Jlﬁ) Yoeooo =)YO s.iﬂ” Q)j.o

WWAD e g 5l Vo ojlads ooty Jlo ol pl 3 Caio (655 000 5SS (lRghy - sole 4100

fv


https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

sl ol elS ¢ (Gl Il Lo ol s o bolel g

95 e (53ks dd Jol SIS0 53 okbadys (sla 015 1(B) Jaa

0 ol 5o Slaslauie | gylopopeand | bau ple NCE NPV

1 2000 0 27883777778 0 0 -27883777777.78 -27883777777.78
2 2001 0 27883777778 0 0 -27883777777.78 -53078839363.39
3 2002 0 27883777778 0 0 -27883777777.78 -75844446425.73
4 2003 948640000 0 41435240 2839966.8 904364793.20 -75177278620.35
49 | 2048 | 1.01504E+12 0 44335554622 3038754046 967667007288.30 54706372932.25
50 | 2049 | 1.18523E+12 0 51769235557 3548257721 | 1129914391917.73 62563654122.50
51 | 2050 | 1.38396E+12 0 60449311461 4143189170 | 1319365570435.77 70853676699.84
61 | 2060 7116333881 0 2.84831E+11 1.9522E+10 | -297237069055.72 | 101686622261.23
62 | 2061 1763517844 0 3.32588E+11 2.2796E+10 | -353620397920.95 | 100958289576.65

Olsie a5 aile Vo0V Jlo el i gslus b 155 )5 o Jo
SeSen et S3lz wnl B (Voo

S VoYFe Y U AFAS L ool il Yhas s ab alls 33
el ol oend A3V V2 BAND (ol o o e Lals 35
Sl awls cow a5 35,0 J5-NPV(Ty)-NPV(T) =
2 yS 5o )18
Jb
S)eTE YA AT/AS-RAY ) S OANB=) - FY 1Y AL TSIV

Siaily wul s -F-4

oS S Gl sl oL Gledel b Siail> Jow slsl o
Slg5on ¥ 55030 bl el pasiie ) 5503 Cunndy i, Jo
Vyono 4l b 4255 b il @5) (53 b QW) Cind £55 50 5| S0
PRI O R PPV PR PP TR0 IO I S ICYORSS
Ot S 3L S S o0 28 Y L ) JSSley 5,0
&y Se oSk s il Wl pe g Az OV Sk &S wS e
Ot Jleil w398 S bl p ¥ S5l g iy sos 1Y S50
b @ @b bV Sk opdioe (28 Reshy (nl S oebiee
Gl ams g5 1Y L L

3940 0 00l Lol 090 Sga i gl ) 4,

Te L omess

LT a5 08 gy 5 Sl |y (ply <3105 0590 0L TRP
4L e NPV(TRP)>=0

A s ol 0 oy & |y Jlo ool s J3p byt S

o e s 5] o5 a1, s TRPHN (a0
D5 5 Yk we lyie a ]y T 5 0l jho gsles b 5 555
N=1,2,... &5 sk & <l TRP 5l an gl n . TRP+N

ly ol yho sglone b it s Jbo plz &5 o (23]

TC_L tlple 5 (ThH soladl jae bl e @1, Jlo o
S S 5

plg <31355L 0595 GLL ipls Jouzr cnl ln Jle oy 4
DRIV TRNCHN DO TN DY PR RS FIINCHN L 28 T
Olye a1y o9 2,5 she jl T b Al 355 &5 e
A bz o Jl T irmes S o0 S0 Gl

WWAD e g 5l Vo ojlads ooty Jlo ol pl 3 Caio (655 000 5SS (lRghy - sole 4100

FA


https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

B.O.T gy 4 352 o5 508 059 wls JUil alaii g jlciol 0,90 Jobo (s gz (S, 43

5 10V Cdgs e oS Sl B3k 90 gl ) e sailie oo
g dalgs [T cogad iou e

P dee lely e S Sl 4 4y L
OYPAYPNF - AF/PY g g ol L, VXYY AYEIVY
g anlys b, B-FIVONNAYY/- 4 _ogas i pges 5 JL,

Olyie 4 jladie pl 0gd o0 osalive (B) Jgaz o &5 shilea
Ul abingyo b g 0,8 o 3 T ¥R 5 Y- FA sla Lo s NPV
Sga cyean JUE] alai 550 e tlgie 4 ¥ FAIFD

& S A -

pas g S, S 50,5 o)ly Gossms ylis o] s 4 A
@ a5 jehiles ol Sjals dles 3 Jol5 SleMbl 5424
dlie cpl ;0 oo @l (g35lg0ite 5l ooliiwl b el co ol o
4 gogar iou b ol e n JUl abads g jletel 0)90 plgi oo
Sgus g Jialo odls 3|yl SleMbl 4y az gy 1, ols )3 olasil wles oo
Siled S5 sty |y odel s

s &l

0,90 bl Ju" LOYAA) T (s S g ep i) [)]
5 e b ubaS sl "BOT (glaogsy (sl sl

Sl Cg o
ond ples slep (JULIs w0oly (soapm «ili, wool)pma [VV]
e (S D olS g5 (S S 5 551 slaasly o 5 wls
AYAN Lo ¥F ool Jlo f(cidgimooke) dnwgi 3 2l aloxe

[2] McCarthy and R. L. K. Tiong, Financial and
contractual aspects of build-operate-transfer projects, S.
C. Int. J. Project Management, Vol. 9, No.4, 222-227,
1991.

[3] Shen,L.Y,,Li, H, andLi, Q. M. (2002). “Alternative
concession model for build operate transfer contract
projects.” J. Constr. Eng. Manage., 128(4), 326—330.

[4] Franks, J. (1998). Building procurement systems,

Chartered Institute of Building, U.K., 29-31.

[5] Lee, R., and Shen, L. Y. (1998). “Overview of

Chinese government policies to attract BOT investment.”

J. Hong Kong Surveyor, 9(1), 48-52.

[6] Medda, F., 2007. A game theory approach for the
allocation of risks in transport public—private

partnerships. International Journal of Project

Management 25 (3), 213— 218.

[7 1 Dong, F., Tiao-jun, X., Yang, D., 2008. Bargaining

OS5l ) 5505k Canass 5551 e ol ool 4o azsl ool
Jadle cdfaama ¥ o3k g 68 Y
Ja ol 6y, = 0.96,6, =0.98,6 = 0.98
oolie s oold musg B isu p0 aS JLSU oledlbl L Sjaile
iyl e cowd @y o33 m Wy o Vg
1-46,
1-66,

e t7% o5y
ST 1-66, W

= 0.68

V. = 8V, = 0.49, 7, = 6V, = 0.66
O593b me oaims lis cwi s 4 Wy o Vs YU oVl o a8
G (O b g 58 Sl o Sialy 090 g S5 g
J5 5l sogar Gis ot 00t ol i Wy s Vs 5 pogas
ol Sl 50 095 (o9 s g (558 Sl y0 (G dily 3590 S9m
0% hend JLt ¥ 5S05L g9 Jloiol @ 4 4z b 1>
bl b ale mis LY 0Nk g8 e e dmmele |y o
£ 51 Y a3k o5 ol Jlais] ol VAL el il A el

2 ] 1
el 2L Pl ol o 6P Jlixl 5 Tk plp 0B s
by Jobs abais o Wy 5 Vo 55 onSiles s L (5551
4 Sgm e (61 alai o oo Wy 5 Vs 5 (559 nSilos mslons
D8 Jolss cunsg 0wl g opl w slabkaii yo 4 ol e s
2,5 daler S o 0 gm0 p Sl S e Ay g dlo walgs

2(0.68) +2(051)

1

9 -5k

= 0.57

2(0.66) + 2 (0.49)
= 0.55
1

gS i +FO g (pogad S mpew 100 L a5 Lo cpl @
sl

9 7 1%0 G o9 S5 51 Sgo a1 45 S (o0 (L VU L)
Syge Sy S 51 00 5 /Y (o (pogat A5 e 5 0OV
SySy Cumoy Bk a4y g cwl Jobw yo wlele il Jials
S e S

28 (G o L1 S vge Ol e (o8l Sl o ABly 0
olgds jsb & S10,5 poedls (Gjailzr )b 93 (e il Lol

WWAD e g 5l Vo ojlads ooty Jlo ol pl 3 Caio (655 000 5SS (lRghy - sole 4100

¥4


http://www.civilica.com/Paper-CCEM01-CCEM01_001.html
http://www.civilica.com/Paper-CCEM01-CCEM01_001.html
http://www.civilica.com/Papers-CCEM01-0-10-Title-ASC-AI.html
http://www.civilica.com/Papers-CCEM01-0-10-Title-ASC-AI.html
http://www.civilica.com/Papers-CCEM01-0-10-Title-ASC-AI.html
https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html

[ Downloaded from ieijqgp.ir on 2025-10-30 ]

[ DOR: 20.1001.1.23222344.1395.5.2.4.6 ]

$8led elS ¢ (b Pl Lo podle s, bslel g

games for material procurement in large-scale
projects. Management Science and Engineering. ICMSE
265-270.
[8] Ucbenli, C. 2010. A bargaining mechanism with
incomplete information and its application in trilateral
BOT negotiations, PhD dissertation, No.3448020,
Columbia University
[9] Shen, L.Y., Bao, H. ., Wu.y. z.,and Lu, w. s. (2007).
Using Bargaining-Game Theory for
NegotiatingConcession Period for BOT-Type Contract. J.
Constr. Eng. Manage.,vol.133(5)pp. 385 392.
[10] Brigham, E., Ehrhardt, M., 2010. Financial
Management Theory and Practice. South-Western
Cengage Learning, USA.

! Build-Operate-Transfer

WWAD e g 5l Vo ojlads ooty Jlo ol pl 3 Caio (655 000 5SS (lRghy - sole 4100


https://dor.isc.ac/dor/20.1001.1.23222344.1395.5.2.4.6
http://ieijqp.ir/article-1-321-en.html
http://www.tcpdf.org

