F2148 5 o6 1
2023 4E 12 H

P 7K b 5 KRB B Cor e 30)
South-to-North Water Transfers and Water Science & Technology

Vol. 21 No. 6
Dec. 2023

k4 R, RS, 03 mKAL IR PE 2k TR G OT R A B Rl s A (D). mE /KL TR 5K R (96 30), 2023, 21(6): 1041-1048.
ZHANG J L, XIE Z D, ZUO Q. Financial modes of comprehensive development of the Western Route of South-to-North Water Transfers
Project[J]. South-to-North Water Transfers and Water Science & Technology, 2023, 21(6): 1041-1048. (in Chinese)

FAKILAELZ IRESEAFANEMARN
i ZS SRR TR

(1. BRI S5E B A BRAS F], K5I 450003; 2. AKFIEB i K A HL 5 /K 4 2 5 S S (), KB 450003;
3. FEIATSEEG AR, R 450003; 4. R AL F R F, LA 100036)

E: FKAL IR P TR A TR PO =\ /K BT EC L Y R R, A AR [ A B IOk . R
PITRI7 BER, MK I R G R BTIRBERT “TK+RE (O | R (1)7 Za TF &, $ it 7E K ZE Al
A 2 R RN T AR IR A | R Ll A A X N U DO IR R I £ T R SR B, SRR RS IE ) o B
FEFRW: KK 8012 m® I B S X Ot EBTIRIF R LS G, T S T AR AR MRS 64 105 J7 kW, SR ilyisk
PEZSHEIX G 33.6 1 o’ G PR AL B M FRAE 24 500 J7 H o R T LR TARLE G IF R (WA i B AR — 2
B B S BT, LATE B RE IR A S A T — 0 TR B AE AT IR ARG T R 7 S E BT T RE TR S

HEBUEL, LR AMITE S I P2k TR

SRR FKALIEPTZ TR PR+ s ZREE AN I RE ISR U — IR bk b; Z55 T 4 R 3

FE4SES: TV6S; TVI XHERPRERD: A

KL P PR T AR (DL R fRiFR “PER TR ) 2
FE K AL I T RR A9 JE 2 A R A, 2 I S K M 2 2R
AR BNIKY ., (HR VLR TRERE R, i TR, &
FiPE 2, S FAREEBUN B @R m IR B R T .

W 25 7K R B K R BE ik, Ty 2= din e, 33
SEC AN SN RS R N S S R
PRI R RE S7, R KR T AR e s 4T Y S
PR FE B AL | ARk TR R A A
J5 X BB h Je B Sk (rh e [ £57) . e K AL
TREHE S AR AT OE R Y, Horp, R KL IR T2 3L 4
F BRI 55 B I T 20044 12 H A
CRE 7K Al iR T 35 4 25 45 R0 B PR 9k )™, 3 ok
& 15 7K T R B AIE WSO v B I A S S A N 9 4
IR H R BGT 2%  BCF KM WL 45 T BB K 9 R
B ANAE s AR AT ¥ RGE a3 5 g K LI R TR
FlGE AR R A T TR DR R), KK B S AU A o 4
FHARSRAT R HOR 4, AR A B B R OF R AT 4 3k,
o E R AT P EARO AR T P ERAT . RET

hs B H#A: 2023-09-21 &5 B #3: 2023-11-02

DOI: 10.13476/j.cnki.nsbdqk.2023.0123

FIERAT . R R A R ARAT 5 R R S0V AR AT 7 K
FRLRI R S A 21 i ) 249 R 7K AL IR 2R rh 2R i
BT R4 W (08, K" W
THOF B SRAT ORI = — AR 2R
i, ZoC R R R, (RIS TS B TR
1A Ao Ry bR 1 R K A Y AR TR, WK
JIGEY 5 £ i SR RBARE Bk 355 T S ML 381 5 AR 285 4 1)
SO, A T e 8 [ 00 O 2 4 L A8
FEARARAT BEOR B S R R 30T BR A L BB, I
2ol ZWIE | ZIRRBIBTRRIT R
TREEB B . RN JE M K T 7%
E R AT AR L BB TR S
MR HE G I i i AR H a5 K TR) AR A 45
O S TR Y 4, G Thibhdr-va T /K T
it TR A B H 5 [ AMEICE S TR
Ba".

et AR S 4R P PR K AR — i s B
P ARAT A E 5 Al Fil BE R SR A B 4, T A

™) £& tH hig B 18] : 2023-12-01
) £& H R 3k« https://link.cnki.net/urlid/13.1430.TV.20231130.1656.012
HEH : FZE S AR H (2022YFC3202400; 2021YFC3200204)

EBEEM: kS R (1963—), 5, Mg B 2 A, IEm P TR, WL, 2% NS 80 i & A K TR S K HETR . E-mail

jlzhangyrec@]126.com

BIEIERE UG (1968—), 55, WIRT KIE N, IERZ TR, L MTORA TRBT MR BARKHIFE . E-mail: xzund@126.com

HKMASLIRZAELALSARKAALR

- 1041 -


https://doi.org/10.13476/j.cnki.nsbdqk.2023.0123
mailto:jlzhangyrec@126.com
mailto:xzund@126.com

F21% #6 WALASAKABRKCEE) 2023 4 12 A

S EANREK TR IR, |z kit & )15,
] TRRVR R 1432 25 B FIREAR AT IR , K A5t
FAE TR IS AT 5 T T K 2 5l S48 B
EEN B R AE R B K BILIE,
KRB H DhBURM 85 3, T H B8 A G i BEAR
145 S BONT WA LB 4, 4 R AR R O e B 4 L 4R
FHAR R F 5 A mIRLGERE T . Fe 0 R L6 5 H
N A Il IBSC SR IO T it 34 5 T A KR i i B
ARG ERERE S o S BB ST B A A 4 g KL
P e — I T AR Rl 28 50 A LA L, 5 [V IAMYCT
T — 2 38 2ok IR A il 5 R A 25 il e A5 O = H
Pl ve S, sl 95 S 4R 9T B ST K ORI K
WA R OKRFEME L& fBZ s £
e 22 il ¢ 2 X 5 50 8 K A T LRI AT 2R L ) S5 B O
UL, DAhn bR K R TR 22 il B AR AL R e, B )
IKH i A e, Pl A R 2 K ) 45
T AN 3 7= $ 9% {5 FE 9% 45 (real estate investment trust,
REIT) i, X T oK R B8 RAEE I+ 70 i 22,
{EAEAETI E AR 553 58 7™ i AN A L 350 H A8 AL
BFRE L TH B BN R 5 R G A S 5T
PEA R S o AR L AN B s e £ otk
IKFN BRI, TEITE 238 b e o [E 55 B O TR
AR B Rl ¢ oA ) AT DA P, R Bl o B K R
o TR R R I OB

AW S5 A PULR TR AZ K XA, 42 10 AT 7853
VG 2 T FE 32 7K X B R0ie] b e 09 5 0 . HOA
TE.WNSEE . P, B 6 4 (AR X) A A Hb
TEFEE X S, R, i STLTRKES G,
HEAT “VHK+RE (0 L A ()7 26 TF &, XFFHEm
WEW WA, P FE R IR A, 20767 e o e
VUL TR R a5, 035 VG 48 T RIS 17 AW 55 IR 40,
TREE TR RS T HA EEE L,
1 BAERIEAR

POk TR D &b o . st oe . T
R — A TR H N R A I E
VLI 7 B9 L FLR) O 5 L v ik A K AL
JeBE TR R i R SR IR IE S I BT, R T
BOE AR T RAHEIE, Zad B e iaatn, i
IR I — ] TR AT IR

HErve g — W TR R BT LA G
7K 8042 m® FEE, B L AT L A0 37 A JE K 2k
AR, B A gk EEMHEETL 20, K

= 1042 -

S S IR K 40 42 m’, A BT RN 1B A
3 BT IUKE 6 T, e 326 km, Horf g
T4 321 kme T 2 DA AE 1% U8 07 XLV 1K
VK 4042 ', 75 H A I EL AR, 8 Ak 2k B K
414 km, ARSI K 410 km, —3) TAHES MBS
2576 127t

2 BEEFRFHST

21 EHFR

PUZR TR 32K XA H6 B0 L il 6 44 (AR
X ) LA K 408 30T 8 T ] %) A0 2] 3 R, {50 8 T B 1 e i
BN IX DL R A 2T YRR 16.44 T km?, LA
Hiu L e R L DL R A ) AR Sk T B A
PEUR, T B MM 15.85 U7 km®, HHBEE YR, BT
Hit R H AR R 8.71 T Al 4.33 U7 km?, 4y
S B He TR Y 53.0% F1 26.4%

P Lyl By 32 B9 K7 B (IR XA AR )T
AL R R4, NS AR ISRZE
Wrh, PP A AR T, S bR 8.06 T km®, A
BB 7.71 77 kn’, 0] R K 95.7%, Hh B |
A FH b A LS50 62.8% Al 11.4%., N IX
At B AR 2 A VbR 2%, P R S R D L 5
b, BB R 4.23 J7 ko', 7] B IR 4.13 U7 k',
A R 97.8%, Horp B AR FH i AL Ee 4
9 60.7% F 28.7%, 43 1 48 R Ui T v (= B2 B
VR RSB 5 50808 b 1 v [ 22 5 3 b R
iy 7 AR b 3 R T B s A LR T b ik
https://www.resdc.cn/default.aspx. 1 = 0] 7 38 M b
T VG AL PR, X PN A 4.16 J7 km?, 0] B A i
B 4.02 J7 km?, 7] BR3RH 96.5%, Horpiish , KFIH
Hi AR A A B 26.1% K1 53.0%. AL, BRIRZ
W X 15 J7 ~ 35 J7 hm® TR
2.2 KEETIR

B T IE 4K 5 464 km, 0] DL o |
W BE . K 3 472 km, JA7 148 2k AL I S Hh it ol B
1206 km, ZNRJEE LA R I 40 2 8 A8 9, B9 L X
HEASTIR, BERIGK S P S 2 4 331 J7 kW,
TR B 2R 3 283 T kW 5 eI 75.8%,
A eZER R 3117 J7 kW, (HE T 94.9%
VR Y TR R e Y] BRI K R S 27, R
et 2 361 J7 kW, Hoh &0 (78 ) A6 9 24 JE, S
HL1775 7 kW _EHilEn) “IU” 8 T B £ 2
P S A0 — 1T, BRI AR K R 10 E, B

HAKMBALELIEGAETLELLEARKAEZ


https://www.resdc.cn/default.aspx

KeR,E FAMEELIRELFRANEEHERX

ML 848 J5 kW, o B a8 7K B 0 6 JRE 5 AL & 7K B 3
4 R, 3 ) B g | Rt SR AT, R R
ML 634 T kW, AR5 [ KRB IR 5 BN & 1 (Al 7K & g
H K R R (2021—2035 48 ) ), B s b rp
6 A (AR HIE, Holb. THE . WE. B,
LLPG £ 78 8 S F R 7K B BB AL 9 455 J7 kW, H
FR BT 5350 J7 kW, i 56.6%.
23 A ERR

B IR P 6 4 (IR IX) (NS LS 18
PUTBHLIX, " [A) BB IR AR P & 1 29.59 12 kW,
f7 4 [ i b XURE 9 IR BR AT & 1 (86.94 14 kW)
) 34%, HATE KM LW T1, Hoh: 5 KGEsT
TR F AR 0] IF K w i K, N 20.78 12 kW5 T2 B AR/,

1 EARE L 6 &

9 0.82 12 kW, FREDGREDEIE 50 F &, 2T
G3 A AN A, T e e D R TR K B B A e (s,
VG Hb XK PH A 4 S 8 = T AR X B R
BOGRE BT IR B AT AE PE b S AR A b X, AR 4R SHE
7 1635~1 815 kWeh/m?, Horp Il 518 . Holy .
THE NS TR E T 2SR TT 2 HbIX
B 6 48 (AR X)) GRER IR AR W &
HoH 157.08 12 kW, 5 4 [ il b RE B IR AR AT IF
K (418784 kW) [ 37.5%, Hvb. N i i K,
7 83.95 42 kW LITG /N, H 1.94 42, kWP, #7]
T i 6 8 (A X)) KL SR8 it e J 4
eI 1.

AR R AFREEREE S

Tab. 1 Reserves and national proportion of wind and light resources in 6 provinces (regions) in the upper and middle reaches of the Yellow River basin
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Tab.2 Financial index results of the comprehensive development plan

for 8 billion m’ water transfer in the 1st phase of the Western Route of

South-to-North Water Transfers Project
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Tab.3 Comparative analysis of different financing models in the 1st phase of the Western Route of South-to-North Water Transfers Project
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Financial modes of comprehensive development of the Western Route of
South-to-North Water Transfers Project

ZHANG Jinliang"*’, XIE Zundang'*’, ZUO Qi'
( 1. Yellow River Engineering Consulting Co., Ltd, Zhengzhou 450003, China; 2. Key Laboratory of Water Management and Water Security for

Yellow River Basin, Ministry of Water Resources (under construction), Zhengzhou 450003, China; 3. Yellow River Laboratory, Zhengzhou 450003,

China; 4. China South-to-North Water Diversion Corporation Limited, Beijing 100036, China )

Abstract: The Western Route Project constitutes a pivotal component within the framework of the South-to-North

Water Transfers Project, serving as the main framework and artery of the national water resources allocation pattern

with “four horizontal and three vertical” . Its significance resonates profoundly in the preservation of ecological

security within the Yellow River basin, the establishment of a national ecological security barrier, the advancement

of economic and social development across the northweatern region, solving the problem of imbalanced and

insufficient development, and maintaining social stability. After over 70 years of argumentation, the first phase of

the Western Route of South-to-North Water Transfers Project is currently recommended as the 8 billion m’
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combined water transfer scheme. It consists of two independent water transfer routes, the upper and lower lines,
both of which are self-flowing water transfer. Specifically, the upper route will transfer 4 billion m’ of water from
the mainstream of the Yalong River and the tributaries of the Dadu River to the mainstream of the Yellow River
near the mouth of the Jiaqu River. The lower route will transfer the other 4 billion m’ of water from the
Shuangjiangkou Reservoir on the Dadu River, which is under construction, to the Tao River. The total length of the
first phase of the Western Route Project is 740 km, including a tunnel length of 731 km and the construction of 6
new water source reservoirs. The total static investment of the project is about 257.6 billion yuan, which may be a
heavy burden on national investment and construction if it is totally founded by the state.

It is worth noting that the water receiving area of the Western Route of the South-to-North Water Transfers
Project highly overlaps with some national strategies regions in the upper and middle reaches of the Yellow River,
including the development of the Western region, the Belt and Road, ecological security, food security, energy
security, and “double carbon” . This territory is inherently endowed with a profusion of natural resources, including
wind, solar, and expansive tracts of land, which can be synergistically harnessed in conjunction with the Western
Route Project for comprehensive development to increase project financial income and expand financing channels.
In light of these considerations, in alignment with the “two-pronged approach” mandate, a holistic development
model denoted as “Water Transfer + Energy (Livestock Farming) Agriculture (Land)” is posited. This model serves
as a strategic mechanism to mitigate the financial strains associated with the Western Route Project, capitalizing on
the abundant reservoir of land resources, wind energy potential, and solar energy availability within the hinterlands
of the Western Route Project’s service area. This comprehensive development includes building a clean energy base
with multi-energy forms, developing the Heishan Gorge ecological irrigation area, and building a comprehensive
development base of light energy and animal husbandry in the inland river area. In addition, two financing modes
were proposed: (1) All revenues generated from clean energy will be exclusively allocated to the construction of the
first phase of the Western Route Project and basic operation without considering state funding; (2) The construction
of clean energy bases is determined in accordance with the comprehensive development plan scale, and feedback the
Western Route Project in the form of electricity price subsidies. Results showed that, under the integrated
development with 8 billion m’ water transfer amount of the Western Route Project, it can build a multi-energy
complementary clean energy base with an installed capacity of 641.05 million kW, develop 0.336 million hm® of
ecological irrigation area in Heishan Gorge. Furthermore, it supports the establishment of an integrated platform for
harnessing light energy and animal husbandry in the inland river basin to breed 5 million sheep. Several financing
models were proposed. The total financial revenue of the comprehensive development plan for the first phase of the
Western Route Project is about 357.6 billion yuan, and the overall pre-tax financial internal rate of return before
financing is 6.5% to 7.3%.

Key words: Western Route of South-to-North Water Transfers Project; "water transfer +"; multi-energy
complementary clean energy base; integrated base of light energy and animal husbandry; comprehensive

development; financing scheme
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