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Tab.1 Summary of optimal load distribution under 117 m
head of Hongjiadu Hydropower Station (part)

i fiy ga LA 1 HLdl2  HL43 e VL AL
/MW T /MW /MW /MW /(m®-s 1)
150 001 0 0 150 141. 00
010 0 150 0 141. 00
100 150 0 0 141. 00
111 63 56 31 187.10
300 011 0 162 138 278. 52
101 162 0 138 278. 52
110 162 138 0 278. 52
111 130 130 40 304. 25
450 111 162 158 130 417. 00
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i g5 R, O 117 m KL T, v Sl 1k
300 MW, ¢ S5 R 38 2 Ji7 D0 57 3 43 Be B, 5 & L
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MW.3 GHLAMFEKFEE R 141 m’/s, @M
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3 BHLAR, FF 2 GHLA M FEK =B /N, ngE 117
m K3k T, 2 L3R O 300 MW B, IF 2 &
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4 304,25 m* /s,
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Fig. 1 Output process before and after optimization of each
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unit of Hongjiadu Hydropower Station in December, 2021

(DEHEFE. 2021 4E 12 A, LK E B L
WL S A FE 0~ 440 m® /s Z[A], T K i %
TE976~980 m Z [P 5. 7E L Priztr i, F 1



« 200 - KoOHRE B 2023 4F
0 7 9. 5% 4308 T HLEAL IR 31 5 45 s L
z o ML 4iEtT, Wk 3.,
£ 200 F3 2021 F12 ARRERBERUMEARF TRITEEE
33
100 Tab.3 Comparison of adverse conditions before and
0 " " 1
2021-12:01 2021-12-17 o 2021-1220 2021-12:25 after optimization of Hongjiadu Hydropower
. Station in December, 2021
2 2021 F 12 ASKERBRALINERBRENT L — : : _
. . . VERERVS S 2 AR 2 X L
Fig. 2 Comparison of power generation flow Va4l BRI ShRE | Ndl B SREG
before and after optimization of Hongjiadu e 4 7 e 124 50
Hydropower Station in December, 2021 72 16 21 72 92 176
*3 23 15 73 89 111
2000 = ARz RER — (AT - ST it 43 43 At 305 337
E
2
R 5 #ig
Z&J%n‘ WIS 29 22D 222 ARHR3l . v e a1
o #BB a, X R R K L st Ak K 3 28 B 8 AT S I IR
(b) " WAMILBIBE NN RIRDIX A RE . R, B
200 =R KL — LD - ST MER, M T S UG K AL AT Tk HAR T
z 15| TR IR I P25 32 T U B 1 T R R R LK S R
2 ol IR B HLAL A F B 0 50 4 1R 6 95 51
30 il i oL N 2 N s g BT Sty L VN S,
0 i L wh NG TS RHETT  SEL T LIS T AL AR B Ak
Q201 22215 2021219 20211223 20211227 20211231 . e e
, E® B8 b. LL 2021 4F 12 J 8 BE 38 47 o 9], i iod 485 7Y
(©) 2NAMKABENEURRNXREE TN N . . o U
180 (R RIE — G S BT AR Ut 5 FL 0 1 FE K B S AL IS AT 15 0
150 i 1 2 '1; ¥ — N s, \ = - 27
2 1 | | 5 bG8 A7 i B kAT R B FE K R AR T
S 0.18%  HLALE T I AR THA R T 9.5% .,

;0;21-12-15 WD 2021-12-2:; oAl
A i P e

3 2021 F 12 ARKEBEENARLAG

HATURRIRTEE

Fig. 3 Schematic diagram of output change and vibration
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before and after optimization of Hongjiadu

Hydropower Station in December 2021
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Study on Internal Economic Operation of Large Hydropower Station

Based on Load Optimal Distribution Table
GAO Ying1 , XU Wei' , WANG Yan—ling2 ,WEN Xin®
(1. Hydropower Station Remote Centralized Control Center of Guizhou Wujiang Hydropower Development, Guiyang

550002 ,China; 2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: Dispatching operation of hydropower station is in face of the large capacity and large units, unit control
new scheduling features such as irregular more limits and more complicated operation requirements. To aim at power sta-
tion safe, stable and economic operation, a model of economic operation inside the station was established to realize opti-
mal load distribution of hydropower station units under various operation conditions. The optimal output range of each u-
nit under different head was analyzed. The optimal load distribution rule of the power station was studied, and the eco-
nomic operation model of the station was established. Based on the economic operation model of the station, the optimal
load distribution table was designed. The optimal load distribution result table of the power station under different loads,
different heads, and different unit commitment was proposed to guide the real-time economic scheduling of the power sta-
tion. Taking Hongjiadu station as an example, the results show that the model can reasonably arrange the start-stop se-
quence and number of units according to the real-time load instruction, and give real-time start-stop suggestions of units.
It can obtain the optimal load distribution combination of the proposed unit under various working conditions, reduce the
monthly average water consumption rate by 0. 18%, reduce the adverse working conditions such as frequent start-stop
and frequent crossing of the vibration zone by 9. 5%, ensure the efficiency of the unit operation, and improve the econom-
ic benefits of the power station.

Key words: station economic operation; real time scheduling; optimal load distribution; adverse conditions; parallel
dynamic programming
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Research on Anti-scouring Characteristics Based on Ecological

Slope Protection Jet Test
ZHANG Shi-an',LIU Ming-xiao’ ,ZHEN Ying-hong®,LIU Ke'

(1. Yellow River Institute of Hydraulic Research, Yellow River Conservancy Commission, Zhengzhou 450003, China;
2. School of Water Conservancy, North China University of Water Resources and Electric Power,
Zhengzhou 450046, China; 3. School of Architectural Engineering, Kaili University, Kaili 556011, China;

4, River and Reservoir Work Center of Shaanxi Province,Xi’an 710018, China)

Abstract: The mechanical effect of plant roots on soil is an important factor in improving the erosion resistance of
slopes, and the relevant research on the impact resistance of plant roots under water flow at home and abroad is in a blank
spot. In this paper, the common soil and water conservation plants tall fescue and dogtooth roots were selected as the re-
search objects, and the jet erosion test was carried out on the slope of the plant model, and the erosion failure mechanism
of the root slope of different species of plants was compared. The main conclusions are as follows: the variation law of the
average erosion depth AD , of high fescue slope. dogtooth root slope and plain soil slope under different working condi-
tions is similar and consistent, and it increases exponentially as a function with the increase of erosion flow velocity and
linear function with the increase of erosion angle. The average erosion depth under various working conditions was gener-
ally as follows: high fescue<< dog tooth root<C plain soil; The average erosion depth of high fescue at each flow rate de-
creased slightly AD ,p slightly greater than that of dog tooth root. When the scouring angle was fixed, the AD ,; of each
angle was the largest when the flow rate was 1. 6 m/s, and the flow rate was higher than 1. 6 m/s, and gradually de-
creased. When the erosion flow rate is constant, there is a decreasing tendency AD ,p increase with the increase of the
scouring angle.

Key words: plant slope protection; model test; water erosion; anti-scour performance
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Structural Safety Analysis and Design Method for Different Types of

Tunnel Plug of Large Diversion Tunnel
YAN Shuang-hong' ,ZHANG Lian*,QI Zu-fang',CUI Jin-peng' ,ZHANG Yu-ting”
(1. Changjiang Institute of Survey,Planning,Design and Research Co. ,Ltd. , Wuhan 430010, China;
2. Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources,
Changjiang River Scientific Research Institute, Wuhan 430010, China)

Abstract: The diversion tunnel plug is a key project for the safety of water conservancy and hydropower projects.
Wedge-shaped plugs are widely used in engineering. There are many calculation methods for columnar plug, but not so
much for the wedge-shaped plug. Based on the design scheme of the diversion tunnel plug in Karot power station, this pa-
per carried out the theoretical and numerical simulation analysis. Through the force analysis of the wedge. the calculation
method of the hydraulic pressure bearing capacity of the wedge-shaped plug was proposed. The comparative analysis of
wedge and columnar plug safety was carried out by three-dimensional elastoplastic numerical simulation. The result
shows that the maximum deformation under the calibration water level of the wedge-shaped plug was 0. 8 mm, and its o-
verload safety factor was 1. 08 times that of the columnar plug. By comparing the numerical simulation with the formula
calculation results, the rationality and accuracy of the calculation method for the bearing capacity of the wedge-shaped
plug were verified. The research results have important guiding value for the design of wedge-shaped block.

Key words: diversion tunnel; tunnel plug; wedge-shaped plug; columnar plug; numerical simulation





