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BUA 53 BT J5 o Kahraman et al(1995) X 2 P il i 28 T P 5 R M BUAE 73 7 )7 5 . Karsak #l Tolga(2001)
BT e ) AR G B S5 A AR B A A . Kuchta(2001) A 0k ¥ BLAE & — M HORTE X A9 — %k 0-1
LA A R, Kahraman et al(2002)4fE 53 1 5% A T 5RO 90 (4 ASOM 35 A0 41 8 ORI 20 BRI 8 25 LA LU TS
B IS4 1) 43 BT 22 3K o Liou F1 Chen(2007) $2 1 — RSO 45 4 47 (8 77 7% , LS B Mol A 5% ) RO 45 226
AR s R . %2 L SCHRAY S & AR SO SR 26 55 T H 8 5 | ABE98 D5 v, ) P ASER B89 A O 32 18U O
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B8 H LU
TEBOWIE 0L R EZ R R AR R A 8
2 (1 + ;) (2)

F=Px
¥ 2 S R A D 30 B30T T 55 A N S T A B M B T, U 32 1k 5t
F=p ( ) =P x e (3)

Horbory R 48 SCAE R s m FOR —4F hiH BREL
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% n Q y E L WY, X I~
%ém*ﬁaéﬁ%ﬁ%?ﬁ&ﬁ\mﬂ {Eﬂliﬁﬁ{ﬁ IJ@ i B 45 AAE (L i A=(AA,,4)
A BRI 1 g ‘ = iy i)
EVF BB A SR PO TR W e S0 e | Pl
AR R O P R ) B et
FiEAR WE2, ORI B4 A cl ci=(cl,Cl,,Cl)
LS RS P R R A E N D €0 = (60v €0, €O
O TR 4 T i "F =(CF,,CF ,C
(Buckley, 1992) , 7 C1 SRS B & I 4 7 f i ot 7 L gy e cr o= e )
AR 0 fEL NPV NPV = (NPV,, NPV, NPV,)

S AITE RS,
A2 BAMALAHEFILEA

EAi e RAN R
— WA B T (PIF, i n) (PIF, i) =[(1+ i)™ (1 i) (1 + )" ]
I AR T (AIF i\ n) (AIF. i) { 4 b }
A+ =1 (T+i) =1 (1+i) -1
. A+i) =1 (L+i) -1 (1+i) -1
A5 ST AT B A (PIA, iy n) (PIAs iy n) = | — —,— —,— _
(1 +7) i (1+) i, (1+3)"

A3 BMEASFMATEAKXNLE L

S ARA S| KA RS
— KA — AT B A 5 F P P =F x(PIF, i n)
BAFH A F i A= F x(AIF,i,n)
EXTFA/ ST S AT B 2 X i P P = A X (PIA,irn)
W 4 i 4 5 P i A= P x(AIP,in)

(=) EH S EMER S FEE
SR ¥ B M BSR4 2 A AN S P T R AT 38 D 3R 0 FE B2 B (Chiu, 1994) o BOBITELE PV AR B
G CF S5O I NPV i3 2 =t (4) (2 (5) s
Py =t CF =ci - co (4)
(1 + L))’ -

(5)
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A AR NAV A =t (6) B «
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iz E W N K JEKOK A LA B KK B 8 A R T, 7 X B ek I d A A R AR
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B STHA RN (A) A = by + g, F R HIAFBEAT 54 me 22 2ORE 8 B DA R AT 5 202 5 1 (n,)

BAELANT RS (A)
A =g D (9)
(1+r)" -1

T AR B 32 78 AR (A,) o TR ey 9% N T 2% 32 2 A,
JELIK 7K 9l MK T i IR K B BAR o 7 JEUK K A 55 JIROK K S AN B B B0 T, JEUK K 9t o TS Y
ERFR AKX N
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5
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oo €, R B K BB K 3 5 P, 3 R B K BRI K M L P, = (P P, Pu)s Q3 R JE K BRI K B
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| |
| | !
NPV/IRR NPV/IRR NPV/IRR
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E G151

(—ImMBE&#REBER

AT G AL TR WK R 51K 22 00, TR # A8 B4R 9% 54377.61 J7 70, D\ 2015 4R FF 4R el ik, 4
W R 248 il S R A E BB W 204F  IT RN 7% I — R4 A 4 1554037 10T,
B AR A 4 15643.44 97 T0, P AR G LR 20% . BRECR) R T 5 4F LB B ERCRE R R 4.99% 11,
IR 12 8 W B A AT R (VA R AR RAR R 42 40 . 100 H AT B 32 8 AR O TR 44 9% N T 9% A B AR DL S H
mS'ZtE.%‘?JEH"ﬁ%u 4 592.65 71 G .

gt B A 430 S 304.59 75 9 ,930.72 73 I, BB BRECAF A Dy 26182.36 J7 70 s AR 2 (9) K
@&ﬁﬂﬁf KATF126182.36 1 LA 218 1, 1A% 128 WA A B3 H 8 54K 2083.16 1 JC .
ORI BRIV 2 300 H Az E N E AR 2 — A B EH A A A BRI S,
kS5 HFEEAMBEAK
AR 2018 4F 2019 4F 2020 4 2021 4F 20224F 2023 4F 2024 4F
g (7 o8) 110.34 261.63 1320.68 1925.85 1925.85 1925.85 1925.85
A 20254 2026 4F 20274 2028 4F 2029 4 2030 4F: 2031 4F
g (J3o8) 1925.85 1925.85 1925.85 1264.84 1479.82 1694.81 1909.79
A 2032 4F 2033 4F 2034 4F 20354F 2036 4F 2037 4F
Ko (J78) 2124.78 2339.76 2554.75 2769.73 2984.72 3199.70
(Z)EMMERITE
[Fi) B (8 PSR 503 7 128 75 I N K i TR R A A ZK R AR, 5 35 1 ROR 30 46 3 T S A o B LA R A

N B 25 2, 5 AT X T 45 AT AT
TEZBIE T Bk B0 O, JE K BOR K W ic h P, B KB K 30 Po BOBIK M BRI K B0 3
W6 £,

6 BEMAKMICE KR

iy

2018—2027 4F

2028—2037 4F

TR KA (SE/52 75K )

(0.25,0.30,0.35)

(0.34,0.39,0.44)

IR KA (F8/572. 75K )

(0.76,0.86,0.96)
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TEZEE T BB B = QP JFKBERIK 3 C, = QP,, 38 5 91 /KB 15 J5E K BRI 7K 28310 A
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FELE TG T, R R AR B0 4 A5 76 56 RO K AR /K 2 LB K DRI A I 313 i 00 R 182 3 L3 7 A
B B0 4 O (D R R LK 9,
FEZNETE T AR 2 3 C12) TR v B (E o AR A B v B 4 O £ R M T H B0 00, TH S B0 v 0 {1 A
BN EB IR 25 R IR AE R I 10,

F T Rl EANG AR AR EIDE A
Ay 2018 4F 2019 4 2020 4 2021 4F 2022 4
HEWI K 5 5 SEJ7 oKk /H ) (3,4,5) (3.5,4.5,5.5) (7,8,9) (9,10,11) (9,10,11)
Ay 2023 4F 2024 4F 2025 4F 2026 4F 2027 4F
B K &k (5 S2 7K/ H ) (9,10,11) (9,10,11) (9,10,11) (9,10,11) (9,10,11)
Ehy 2028 4F 2029 4F 2030 4F 20314E 20324F
FE K ik (5 S22k H ) (10,11,12) (11,12,13) (12,13,14) (13,14,15) (14,15,16)
Ay 2033 4F 2034 4F 2035 4F 2036 4F 2037 4
FRA K 12t (7 57 5 K H ) (15,16,17) (16,17,18) (17,18,19) (18,19,20) (19,20,21)
A8 BMARICE R
ARy 2018 4F 2019 4F 2020 4F 2021 4F
BARBOMIBA (J7o6) | (832.20,1255.60,1752.00) (970.90,1412.55,1927.20) (1941.80,2511.20,3153.60) | (2496.60,3139.00,3854.40)
JE KB K 2% (J750) (273.75,438.00,638.75) (319.38,492.75,702.63) (638.75,876.00,1149.75) (821.25,1095.00, 1405.25)
ARy 2022 4F 2023 4F 2024 4F 2025 4F
KB A (J70) | (2496.60,3139.00,3854.40) | (2496.60,3139.00,3854.40) | (2496.60,3139.00,3854.40) | (2496.60,3139.00,3854.40)
JEOK BRI K 2% (J756) | (821.25,1095.00, 1405.25) (821.25,1095.00, 1405.25) (821.25,1095.00, 1405.25) (821.25,1095.00, 1405.25)
Ay 2026 4F 2027 4F 2028 4F 2029 4F
EORBI A (J798) | (2496.60,3139.00,3854.40) | (2496.60,3139.00,3854.40) | (3650.00,4416.50,5256.00) | (4015.00,4818.00,5694.00)
JFOKBEM K2 (J76) | (821.25,1095.00,1405.25) (821.25,1095.00,1405.25) (1241.00,1565.85,1927.20) | (1365.10,1708.20,2087.80)
AEfy 2030 4F 2031 4F 2032 4F 20334F
BKBRMA (JTIE) | (4380.00,5219.50,6132.00) | (4745.00,5621.00,6570.00) | (5110.00,6022.50,7008.00) | (5475.00,6424.00,7446.00)
JRKEERIK 3 (T78) | (1489.20,1850.55,2248.40) | (1613.30,1992.90,2409.00) | (1737.40,2135.25,2569.60) | (1861.50,2277.60,2730.20)
Ehy 2034 4F 2035 4F 2036 4F 2037 4
BB A (JTIE) | (5840.00,6825.50,7884.00) | (6205.00,7227.00,8322.00) | (6570.00,7628.50,8760.00) | (6935.00,8030.00,9198.00)
JFOKB K2 (J778) | (1985.60,2419.95,2890.80) | (2109.70,2562.30,3051.40) | (2233.80,2704.65,3212.00) | (2357.90,2847.00,3372.60)
A9 BHAALATHLEAR
Ehy 2016 4F 2017 4F 2018 4F 20194
R 1 B 43 dai 4k (. (77 7C) -3108.07 -3128.69 (-2372.02,-1747.87,-1087.22) | (-2145.91,-1494.38 ,-806.36)
Ay 2020 4F 2021 4F 2022 4F 2023 4F
T B4 B (J700) | (-563.08,280.07,1159.72) | (341.39,1294.04,2283.19) |  (341.39,1294.04,2283.19) (341.39,1294.04,2283.19)
Ay 2024 4F 2025 4F 20264 2027 4F:
O & M (J770) | (341.39,1294.04,2283.19) | (341.39,1294.04,2283.19) |  (341.39,1294.04,2283.19) (341.39,1294.04,2283.19)
ARy 2028 4F 2029 4F 2030 4F 2031 4F
BRI B R B (7 78) | (311.83,1439.68,2604.03) | (731.21,1913.81,3132.91) | (1150.60,2387.95,3661.80) | (1569.98,2862.08,4190.68)
ARy 2032 4F 2033 4 2034 4F 20354F
PR B 4 i (J700) | (1989.37,3336.22,4719.57) | (2408.75,3810.35,5248.45) |  (2828.14,4284.49,5777.34) (3247.52,4758.62,6306.22)
Ay 2036 4 2037 4
ML 4 R (JT00) | (3666.91,5232.76,6835.11) | (4086.29,5706.89,7363.99)

%10

it SR Y S48 AR

B BLE(NvPY) (TTT)

(-2561.75,6897.51,16694.51)

FOR A A 4R (IRR )

(5% ,13% ,20% )
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Investment Decision-making of Water Diversion Project

Based on Fuzzy Economic Calculation

Zhang Chunyu', Li Huimin *
(1. School of Hydraulic Engineering, Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024,

Liaoning, China; 2. School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou

450046, China)

Abstract: Water diversion project is an important means to solve the uneven spatial distribution of water resources and an important part
of infrastructure. However, there are many uncertainties in the operation of water diversion project. The traditional investment decision-making
model cannot fully consider the uncertainty of the project, which directly affects the reliability and scientific of investment decision-making.
In order to solve this problem, a method of investment decision-making of water diversion project based on fuzzy economic calculation is
proposed and the uncertainty of the project is fully described by fuzzy number. The applicability and effectiveness of the model are verified
through the calculation of case study, which improves the scientific and accuracy of decision-making and it has a high guiding value for project
risk aversion.

Keywords: water diversion project; fuzzy economic calculation; degree of membership function; financial evaluation; investment

decision-making
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