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Research on Tidal Shipping Scheduling of Xiangjiaba Hydropower

Station Under Conditions of Low Inflow
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Abstract: After the operation of Wudongde, Baihetan, Xiluodu and Xiangjiaba hydropower stations (XJB) . the chan-
nel conditions in the lower reaches of the Jinshajiang River have been greatly improved, which prompts the ships in this
section of the river to increasingly develop towards larger sizes. When encountering the dry inflow from the Jinshajiang
River, the water depth of the channel from Xiangjiaba to Yibin River is shallow, and the passage of large cargo ships is
difficult, which affects the shipping efficiency of the river section. By analyzing the relationship between the loading ca-
pacity of the main ship types and the discharge from XJB, the optimal seaworthy discharge of the river section is ob-
tained. Combined with the actual operation of the ships at the wharf, a tidal shipping scheduling model was established by
intermittently releasing the seaworthy flow of XJB, and a variety of schemes were proposed to simulate the calculation.
The results show that the XJB can increase the navigation time of large ships, increase the average cargo volume of a sin-
gle ship by 16%, and increase the power generation head by 0. 31 m, and has a positive impact on promoting the exchange of
water bodies in the reservoir area. The research results can provide references for regional shipping scheduling management.
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Tab. 1 Statistics of beach risk in XJB-Yibin

reach of Jinsha River

2.4~3.0 myEREWN ., KA MIKE11 /K3h A,
I 3o A S ) G 00 % R VL B — R K Bl g A AL A
UL AR A () % 370 4 15 D0 & 1% T B iy FE K
T A M8 TU V8 BT T S 52 R T R T v
TG 2 U T K TR 24 T AT KR R

e FLIE W1 7K R T 22 3% ) 5K L R BT L
ST T R ], g MR VT A T3 A [ 5
{EL AU ) AN [R] 4 28 5 5 L TE I I /K R OG 2%
WL 2, AR ROV m AR ) T i 3
3 2 AIER 0.3~0. 4 m By & # KR, 5 I8 F] 0] H
TLEB S PRt A AN E 8 2 6 000 MEZR, Syt — 2
PRUEMLAT %4 4% 0.7 m & HMKIRH IR,

x2 KREEHHEMKARSARINHEREXR
Tab. 2 Relationship between navigation depth of

Shaowatuo section and discharge from XJB
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Tab.3 Table of loading capacity and draft of main

ships in XJB-Yinbin river section
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Tab.5 Large flow navigation scheme
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Tab. 6 Simulation results of each scheduling scheme

e K 38 A R 5/ d BT H YR B K HL R HLK AZ il JE S5 1 1 R B
- 3000 m®/s%% 4000 m®/s % BRHRE/t iEH/100 /(10°kW e ) k/m /m (AZ,,=0.5 m)/d
A 2 S Al 3 0 1722 250. 72 49.870 3 108. 02 0 0
VE D! 8 14 1951 284. 07 19. 884 0 108.19 0.73 77
T2 18 6 1996 290. 61 49.892 3 108. 24 0.58 55
HE3 21 3 2 002 291.53 149.938 3 108. 34 0.50 48
EX! 18 6 1996 290. 61 50.023 7 108. 54 0.57 50
E 16 0 1889 275.03 19.977 2 108. 34 0.39 25
1300 m*/s AR 2 900~3 000 m*/s,4 000 m® /s AL N 3 600~4 000 m®/s;2. AZ,, KT I KA H AR,
BOr e AERE %1 K16 d, BIEMRECH S R,
— HE ——= FES " e e e v . N
' ot I 30 2o W9 A 32 VA R T Sy A 2R A A
[ Vi , . . N
~ 3500 ; I ol | T I8 LY U A A 4R T ) RV B E i R s
o I 1 (i] o — N v ‘ . S, v
< somp ol e A A2 IS DR E S R — A R K A
|I | 1l oy el i R . o
Roasoo A AAL S '—I.:!I' :'"':'. \,": fq‘l"ftt Wil %, g 2.3 4, PRt
\ [ fedgi® ]y A N N e T 1
sooo T RS TTHT el A 1T (A0 1626 » % K AT 488 00 A K 24 L H R T
] i ] ! A |
| soo i R B PRaz i 0. 44X 10" ¢, VLA 9 Y 4R TH 1) BV BEE
04-01 04-04 04-07 04-10 04-13ﬁ0_4%6 04-19 04-22 04-25 04-28 ﬁi@i 40 81 >< 104 to
1 FEFRHERELRERE 42 KREHIBHHT
Fig. 1 Outflow process chart of main plans H3e 6 WA, %ﬁ%ﬂﬂ%% T &K HE Kk,
4500 4378 P R HK K 0.3 m, PR S R 0. 073 X
4000 E 10°kW « h, Hor, 7% 4 485k i as i K, 12
376 o N N 2 \ S
£ 3500 £ T HBREKK 0.52 mL 4R & TIHEN BN A
375 3 X NN SR
= 3o e T MU 0. 15X 10°kW « hs J7 %8 1 48 5 & W 336 8
= 2500 _ INAREST B R HK K 0. 17 m, 42 TH S B
2000 372 MAHBE 0.01 X 10°kW « h, H it nl #0, 8 7 i)
1500 bt 437 W 2 BE L 45 ] 1] G K A JE S P TR TR S AR
04-01 04-04 04-07 04-10 04-13 04-16 04-19 04-22 04-25 04-28

B-d
B2 ARIHANERKGCENLE
Fig.2 Plan III inflow and outflow and water
level change diagram
fiL 15 3 5% 53 4
HIZE 6 Al 0, J7 58 1 v R ol i K &k 22 d
R BB AT A 24, 1890, 5 4 i A P S f 4 il
FHEE AT B v 1) ELVT BEAR iz B 13,3000 507 5% 2.3,
A KU i I LR B Ry 24 dy KU B R R
26.37 00,3 Tl J5 52 V- 14 58 0w BV B BT s
40. 19X 10" ¢, Horp J7 58 3 3§ dm £, 4 & 0 25
16.28% ; /7% 5 AU M 3 000 m® /s i 1t J 3 i

41

AP 2 AR L L 25 O R R Rk Sk,
PEE L
4.3 AR HE kK ok BT XX e

] K INE KB S5 & 2 X S0 e TS Xl 37
5%, 1N 22 1) 5 UK Y 12 1 7K L HE AL T TS
YL FL R, o KOS FR ALK B e — BB A S
B R O BRAE SRR, R AR K AR T E XU in
KRR A EY 2SR, H
HIBIF 58 A 8 7K G 7K 3l 0 25 A 0AR 2 P IX S 7K
A S i R B R = e R e 4 K 7 A
I AT LA AR K A

S F e Al K B S A X 1) 8 300 T v =X



CHEYE o W

B 45 < R K i A 155 B0 T 1) 52 30K vl il 3 47 XA 3 3 B E Y « 231

s R N A3 K AL 3, AT s ok B g A0k
A REII I KA k. o S 1 KA H H
Bif kK. BRI 3 0. 73 ms HEE 2.3.4 HYY
KA EN 0. 54 ms Ir%E 5 HEKAI SR 0. 39 m,

5 %Hit

Bt 1] Z VUG K 3011 387 XA I B AR, AT
LA K K itis R Z A . — 2
AR R 28 fiff Ay K 390 1) BV B 3 AL A R D, B R
TR S A0S0 S I ] SF- 2% B 5 B T s B 16005 —
JERT 4 H & K Sk 0.3 m, 48 = K B R A
AR = g2 3 g A5 ) ) 5 UL b oK R Ak —
7 AT AR FE PR K AR AZ e A AT RE AR K A K A= L (H
HARXT ) G U XK A 0 ) VR T ROCR S b w5 ik
— LR ARTE
SEH
(1] ZEsaig, #ELEAR, SEEJ). = osh oK i ul THOR 3R

B % BARE KBNS T]. KRR, 2015,

33(9): 61-64. (L1 Y H, DONG X H, GUO J L.

Study on Three Gorges cascade power stations joint

multi-objective impounding operation in flood reces-

sion period[J]. Water resources and power, 2015,

33(9): 61-64. (in Chinese))

(2] BB, AR, KR TR o ik ok gl 24 98 B 7 12
S KRB Ed, 2012, 31(4): 22-27.
(CHEN G Y, GUO S L. Dynamic operation of res-
ervoir for small and median inflows in flood season
[J]. Journal of hydroelectric engineering, 2012, 31
(4): 22-27. (in Chinese))

(3] aBde, #ilEiE, ®X 4. 0 300K & o WU A E
BEEATLI]. P EKiE, 2022, 22(10): 112-114.
(ZOU Z H, HAN Y Y, ZHAO Q. Analysis on
shipping dispatching of Xiangjiaba Hydropower Sta-

tion in flood season[J]. China water transport,

[4]

(5]

[6]

7]

(8]

2022, 22(10): 112-114. (in Chinese))

A0, B, B, G REA R A T
SR B K Lk 22 B O AL IR RE R G 1 % k).
W ML TR 2 . 2016, 36 (9): 2331-2341.
(NIU W J, SHEN J J, CHENG C T, et al. A hy-
brid search method for multi-objective optimization
operations of cascaded hydropower plants with peak
load regulation and navigation demands[]J]. Pro-
ceedings of the CSEE, 2016, 36(9): 2331-2341. (in
Chinese))

BeWASE, MR, MOE. A EUES N E K R
XS A TE 52w Ax AT ()], KiE TR, 2022(4)
81-87.(BIM L, PAN Z, XING L, et al. Influence
of Xiangjiaba discharge control on downstream
channel during impoundment period of Baihetan[]].
Port & waterway engineering, 2022(4): 81-87. (in
Chinese))

e N B 3 [ 52 T . T T A AT o
JTS 180-4-2020[ ST. b5t N R 22 3 Hh B . 2020.
(Ministry of Transport of the People’s Republic of
China.
Mainstream: JTS 180-4-2020 [ S]. Beijing: China
Communications Press, 2020. (in Chinese))
XSS e, LiE, . =Wk FE SR Kk
PUEE R o P B R FE IR LT . KA 244l 2016,
47(3): 443-454. (LIUD F, YANG Z ], JID B, et

al. A review on the mechanism and its controlling

Navigation Standard of Changjiang River

methods of the algal blooms in the tributaries of
Three Gorges Reservoir[[J]. Journal of hydraulic
engineering, 2016, 47(3): 443-454. (in Chinese))

FEWGEE, HEE, B3R, . Z oK FEE H /K
PR ST KRR R L], K 1 R 4R, 2021,
40(7): 61-72. (WANG H Y, YANG X, MA J, et
al. Influence of regulating small and medium floods
on algal blooms in tributaries of Three Gorges Res-
ervoir in flood season[J]. Journal of hydroelectric

engineering, 2021, 40(7): 61-72. (in Chinese))

HCACA A LA LA CLALA LA LA LA AL ALA LA LACALALACALALACALALA LA LALACALALA LA LALACALACALALACA LA LA CALALA LA LA

(k4% 23 70

(3] kML, WWIE, REE, 45, 2022 4F K VLU0 U 5
TRt BT mEBFRSIE, 2023, 33(7);
9-15. (ZHANG M B, DAI M L, XIONG F, et al.
Analysis and reflection on extreme drought in the
Yangtze River Basin in 2022 [J]. China flood &
drought management, 2023, 33(7): 9-15. (in Chi-
nese))

(4] #hBEEE, kSR, PMVEE, 4. 2022 4V e Hb DX ot g
TR M R mT]. TRA4, 2022, 40
(5): 764-770. (SUN Z X, ZHANG Q. SUN R, et
al. Characteristics of the extreme high temperature
and drought and their main impacts in southwestern
China of 2022 [J]. Journal of arid meteorology,
2022, 40(5);: 764-770. (in Chinese))

[5] ZEfbdh, k¥, DM, 55, BT H{H SPEI M5 8

[6]

JET R AR REAE LT ] vk IR £, 2018, 40(6):
1100-1109. (LIANG ] J, ZHANG B, MA B, et al.
Drought evolution characteristics on the Tibetan
Plateau based on daily standardized precipitation e-
vapotranspiration index [ J]. Journal of glaciology
and geocryology., 2018, 40(6): 1100-1109. (in Chi-
nese))

FBE, VPREEE, kL. BT SPET SN LT
SR 3 AR R AR BOBU R B X R A (D], K
TR K TR 24, 2023,34(5): 20-31. (JIANG Z
F. XU G P, ZHANG K. Spatiotemporal variation
and bivariate regional {requency analysis of meteoro-
logical droughts in Guizhou Province based on SPEI
[J]. Journal of water resources and water engineer-
ing, 2023, 34(5): 20-31. (in Chinese))



