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Abstract

The 30 km downstream of Xiluodu Hydropower Station is restricted navigation channel. In order to
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study the effect of unsteady flow on the restricted navigation area, the prototype observation of flow condi-
tions downstream of the dam was carried out. The technical scheme and new methods of water level, wave
and flow velocity monitoring were introduced. The amplitude variation of water level, wave height and ve-
locity distribution along the channel was analyzed. The results can provide a basis for the study of restric-
tive navigation conditions downstream of Xiluodu Hydropower Station.
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RIS K L S VDT R U BV AR R S 55 = . 1% HRE 2013 4E 5 A FFUERIIAE K, 2019 £
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TR SEAT R AR A LB
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AARA[3] [4]. FRAERARTE I T RE 20 R IE KA R AL BEBKBEVE . IRASRALE M, JETRExtiis. w0,
T3k B MR ARSEF= LE ARSI . RTHIE 7T 2 SO T B A SATEHAG 5], B 32 BT ot e s iR e A S
SRAFIIEEMR6] [7] [8] [9]o ik 28 i3k S5 R0 R 5 55 2 37 1) SRAU/K FELG J2 Ui 76 km JATIE 1:100 FPVERAEAL, 3t
ATRRREIRES, b TOKTEZE W H AR IR B ZOR N IE AT BT KA 2 R R R [6] [7]. KL AR SR A
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O X T T SRR 9]
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EAEF RME. 2 BRI, B8 A b, BSSE RN IS B ARSCE RIS T
% 30 km FRAEDEATX, NE T %A BIFEKA . SR FURRS BB AR 5 SR WA i, 85t
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Figure 1. Sketch map of monitoring scope and cross section arrangement
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Figure 2. Discharge process of Xiluodu hydropower station in June 2022
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3.1. IR ZTNES 4
HRTE W ITE R N TR T 6 IRAES KA FE I, Wil TH i 1. Ti 6 KN 12,900 m/s, T
W2 T KRR 3260 m/s.

Table 1. Monitoring conditions and flow amplitude
=1 mNTRERETEGE I

T W st ) VIR B mYs) /MR mYs) AR EmYs)  HEREmYs) AR ()

T/ 1 202345 H 18~19 H 4660 1730 4660 —2930 6
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Continued
TH2 202246 A 14 H 3690 3690 6950 3260 5
T3 202343 H25H 3850 2010 3850 —1840 6
T 4 2023 423 H 28 H 1660 1660 3880 2220 6
L5 202246 H24 H 10,200 8840 10,200 —1360 3
T 6 202246 A 23 H 11,600 11,600 12,900 1300 2

Gt S W KA ARG, W% 20 FTLAE Y, Wi KA AR IR WS 6. 00 4 T (H 1660 m/s 14 1% 3880
m’/s) K] A Sk 2 b PR Sk 2 TR K A AR R ek, W05 0 M 5 % B R W T T S FUK DR B R R %, /2Lt
— BT HARIT B T 2 /KA AR g 5 Ko

Table 2. Water level amplitude along the section under each condition (Unit: m)

2. BETSUATRETE KM ERS H(BAL: m)

7 T4 1 T4 2 T4 3 T4 4 T4 5 T4 6
KISk (1#) -1.64 1.75 -1.90 2.00 -1.12 1.28
W\ AL Sk (2#) -0.82 1.26 -1.58 1.63 -0.75 0.82

RS Sk (3#) -0.58 1.19 -1.16 1.23 —0.71 0.75
TR ) Sk (44) -0.51 1.11 -0.92 1.02 -0.67 0.73
LIRSk (5#) -0.46 1.03 -0.91 0.97 -0.58 0.72
WLk (6%) -0.42 0.86 —0.61 0.73 —0.45 0.47
[ 35 Sk (7#) —0.58 0.68 -0.31 0.63 —0.33 0.41
DA G Sk (8%) -0.29 0.39 -0.20 0.36 —0.24 0.26

3.2. BURSHT

R A N BRI [ = P TRT M A2 5 A 30 B AR U ) PRI A DG L3R [12], ATLBCH C X J1 Zefi B,
A ROp = Hs B2 Hs < 0.5 mo 4000, S TAT, WEsc RISk, A0 &N 0273 m, &
KB 0.667 mo BRFEUT FUF, e mll/, ndE Ik, HRIK SN 0.048 m, KIS 0.08 mo FZIAVK T
PR A 2 7 S B AT

Table 3. The wave monitoring results

3. BRIEMER

ez TEms) AR (m) B Em)  WEmYs) AR Em) F KU i (m)
RITIETD K (14) 12,900 0.273 0.667 10,200 0.166 0.411
W W\RERD Sk (2#) 11,500 0.115 0.205 10,200 0.079 0.145
HEL Sk (6#%) 12,900 0.127 0.306 10,200 0.050 0.133
Y B 3D Sk (8%) 11,600 0.073 0.137 10,200 0.048 0.080
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3.3. BIERE

A% 5 0 s AT 22 4 1R 2% T I S L AR B0 DA RS 7 () A AR s R B IR It e, JE 3 DAAR A 70 DA R
S5 CTENTARAEY AT, MBUERERE KT 3 m/s i, —BAAATCIE e ORI 71, XHAIE 22 &= A 5
[1]. FRAE WAL R, JiE 8500 m’/s B 31 F 2N A Skt sE i 3 m/s; JiiE 10,000 m*/s B 31T &8 (1] 3700 Sk i
T 3 m/s; PiLE 11,000 m®/s B WIS FE R A Indie i 3 mis. 45 b, 4T 8500 m’/s B B YA B i
Mt 3 m/s, KR UHIERTIE AT E B, ToE RS A .

4. ZRERE

ASCA T BB PR 30 ke BRAEHT X FHEA LK CLALNE . BRI Fd AR TT 58 ST 0 Ml
e R PHBOR YT 7%, XKL PR L S ER IR R HEAT 1 0. A Ja AT AR LA 4k 2
TFREMEIN, I [ I P A L AR T AN G, 0 — 2D W WLt N LI 26 AR IS R 3R

E&UH

VR I 7K FRL 3t 3T R A A S DX KR S A I B A i R s VLK R 2R 5 2 7K ST R BB B i 4 1 H
(SWI-CIX23Z10); KIL/KFHABF TR & £ 4:(U2240201).

&E 3k

(1] RIS, K Hus R AR E RS R X TIZ S [D]: (Rt 2 A2 18 3C]. HIHE: T TR, 2019.
LI Junpeng. Characteristics of unsteady flow downstream of hydropower station and its impact on shipping. Master’s Thesis,
Handan: Hebei University of Engineering, 2019. (in Chinese)

(2]  EsABe A ANTIS IR K s 2 H bR A ARG FZR FE[D]: [ 2 frie ). sl b RHER A, 2015.
WANG Xuemin. Research on ecology and shipping based multi-objective generation scheduling of cascaded hydropower sta-
tions. Doctoral Thesis, Wuhan: Huazhong University of Science & Technology, 2015. (in Chinese)

3] FBREEMNE. SUTTRUKE T iKY I RRARE R A2 0 S HO BT AR AERORZMA ], KA 224, 2019, 50(2): 218-224.
CHEN Xujian. Unsteady change of water and sediment processes downstream of cascade reservoirs in the lower Jinsha River
and its influence on navigation conditions. Journal of Hydraulic Engineering, 2019, 50(2): 218-224. (in Chinese)

(4] #MH, ERUC, ¥ ILIXE R IE P OKREE SR ERE T[] DU A 2R (T ARERERR), 2011, 43(1): 31-36.

YANG Yang, CAO Shuyou and YANG Fengguang. Experimental study of flash flood wave down a stepped channel. Journal
of Sichuan University: Engineering Science Edition, 2011, 43(1): 31-36. (in Chinese)

[5]1 WIEER, 2%, 1RACH. ARARALE SRR ER FERA[]. /K& TAE, 2005, 382(11): 59-64.

HU Xuyue, LI Biao, XU Lijun. A review of research on navigation flow condition of hydro-junction. Port & Waterway Engi-
neering, 2005, 382(11): 59-64. (in Chinese)

(6] sk#hit, WIRE, XWRE, 25 [ Z300K H sk H A5 A e I AL SRR R AT FU )], KIEHE 1, 2015(5): 414-418.

ZHANG Xujin, HU Zhenzhen, LIU Yahui, et al. Research on propagation characteristics of unsteady flow caused by daily reg-
ulation of Xiangjiaba hydro-power station. Journal of Waterway and Harbor, 2015(5): 414-418. (in Chinese)

(71 BHEM, FAKH, 250, S R ZIH AR R RIS SR AR AL ). DR R (AR RLERR), 2014,
46(6): 71-77.

MU Dewei, WANG Yonggiang, LI Xueming, et al. Study on the effect of downstream navigation by unsteady flow caused by
Xiangjiaba daily regulation. Journal of Sichuan University: Engineering Science Edition, 2014, 46(6): 71-77. (in Chinese)

(8] ALFEZR, He5, REW, 55 BIREUK I I E A E WA T[], ARAKIT, 2023, 54(1): 200-205.

DU Zedong, DONG Xianyong, QIN Leilei, et al. Study on unsteady flow characteristics in downstream channel of Xiluodu
hydropower station. Yangtze River, 2023, 54(1): 200-205. (in Chinese)

[9] WA=z, 2k, &Y, & FFEITHIHL R S 0E 00T XK 3 sh R S A I]. /Kig T2, 2020(12): 22-26.
HU Ya’an, AN Jianfeng, ZHAO Jianjun, et al. Prototype observation of hydraulic fluctuation characteristics at entrance of ap-
proach channel downstream of Xiangjiaba ship lift. Port & Waterway Engineering, 2020(12): 22-26. (in Chinese)

[10] HEER, 0. WHEPEBGRMES A LS HT[I]. BHEL G5 R, 2022, 12(35): 170-173.

DU Yue, GUO Lei. Ocean wave measuring technologies and case analysis. Technology Innovation and Application, 2022,

DOI: 10.12677/jwrr.2023.125054 499 TK YR 5T


https://doi.org/10.12677/jwrr.2023.125054

BRI L LT PR A S L K 2% B K R

12(35): 170-173. (in Chinese)

[11] ZH%E. DUIZBIRMIMEAR & AR [T]. HPE TR, 2008, 26(2): 124-139.
ZUO Qihua. Advances and applications of ocean wave measurement technology. The Ocean Engineering, 2008, 26(2): 124-139.
(in Chinese)

[12] Sk, TLVS A PRI AR A XA X Rl 7 3 [7]. TP EKEZ, 2015(4): 30-31.
WU Bin. Suggestion for the division of navigation areas of Jiangxi Shihutang navigation power junction. China Water Trans-
port, 2015(4): 30-31. (in Chinese)

DOI: 10.12677/jwrr.2023.125054 500 TK YR 5T


https://doi.org/10.12677/jwrr.2023.125054

	溪洛渡水电站坝下限制性通航河道水流条件监测及成果分析
	摘  要
	关键词
	Hydrological Monitoring and Analysis on Flow Conditions in Restricted Navigation Channel in the Downstream Xiluodu Hydropower Station
	Abstract
	Keywords
	1. 引言
	2. 监测技术方案
	2.1. 监测位置及断面布置
	2.2. 监测内容及技术方案
	2.2.1. 监测内容
	2.2.2. 监测方案


	3. 监测成果初步分析
	3.1. 水位变幅分析
	3.2. 波浪分析
	3.3. 沿程流速

	4. 结语与展望
	基金项目
	参考文献

