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Tab.1 Parameters of the test plan for the aeration sill
of the * 1 spill tunnel
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1 2 #2 —3.5  0+479.6 2 24
0+550. 56 8 10
2 1 #2E —3.5  0+518.00 2 20
3 1 A 0 0-+518. 00 2 20
4 1 FAIK 10,0 0+518.00 2 20
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Fig. 2 Numerical calculation model of * 1 spillway tunnel
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Fig.3 Numerical mesh division of 1 spillway tunnel

Schematic diagram of the aeration facility in Scheme 4
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Fig. 4 Comparison of the distribution of backwater in
the cavity between the physical model test and
numerical calculation of scheme 4
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Tab.2 Comparison of experimental and calculated values
of cavity characteristic parameters after air-
entraining sill in scheme 4

BAETTEY PR
JPEIRAL =R = K =R
E/m EE/m E/m F/m

K 0.15 m
UK 0.20 m
K 0.30 m
FHK 0.35 m

17.8 7K 0.10 m
16.9 Bl7K 0.10 m
15.4 FUK 0.20 m
14.7 BUK 0.30 m

FeRKAE 320.27 m 18,4
Bk 317.76 m - 17.6
EREKN 313.00m 16.0
B HEBR K A7 310.50 m 15. 2
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Tab.3 Parameters of optimization calculation scheme
of aerated sill shape

P NEYVN [Pyse. =
hi% G e | WAy
Ml ®BEK 10 1.6 10 M6 EEI 5 1.6 20
M2 MK 10 1.6 15 M7 EAR o 1.6 10
M3 EAHK 10 1.6 20 M8 EMK o 1.6 15
M4 HEK 5 1.6 10 M9 EAEHK 0 1.6 20
M5 HAEK 5 1.6 15
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Tab.4 Optimization objective function under different
calculation schemes of aerated sill shape

B K R /T,
M1 KAAKAL 320,27 m K 0.53 m 2.31
Bt KL 317,76 m UK 0.66 m 2.43
IEH EKAL 313.00 m LUK 0.94 m 3. 82

57 HE BRI K 47 310,50 m (9] K ¥ VR S AL
M2 KA 320. 27 m UK 0.31 m 1.08
BETFKAZ 317,76 m BUK 0.35 m 1.39
IEH & KAL 313.00 m K 0.82 m 3. 26
7 4t BR ) 2K A7 310.50 m K 1.07 m 4.33
M3 HKEKAL 320,27 m BUK 0.15 m 0.98
BEIFKAZ 317,76 m BUK0.21 m 1.05
IEF & KA 313.00 m K 0.33 m 1.16
17 it BR ) 2K A7 310.50 m K 0.35 m 1.22
M4 BAZIKAL 320,27 m UK 0.62 m 2.52
BEIFKAZ 317,76 m UK 0. 65 m 2.86
1EH & KAL 313,00 m K 1.00 m 4.12

57 L BRI K A2 310,50 m (0] K ¥ P58 S AL
M5 BAZIKAL 320,27 m BUK 0.43 m 1.88
BEIFIKAZ 317,76 m BK 0.41 m 1. 95
IEH Z KL 313.00 m K 0.75 m 3. 10
7 it BRI K A7 310.50 m BK 1.05 m 4.38
M6  BAZIKAL 320,27 m BUK0.21 m 1.16
it KA 317,76 m UK 0.24 m 1.28
1EH# & KA7 313.00 m BUK0.41 m 1.87
7 it BRI K A7 310.50 m BLK 0.45 m 2.22
M7 B KAL 320,27 m K 0.67 m 2.89
BETF KA 317.76 m K 0.82 m 3. 46

E# EKAL 313.00 m ml 7K g % 38 <AL
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K 0.21 m
K 0.24 m .28
K 0.41 m .87

M8  BeAZKAL 320,27 m 1
1
1
BUK 0.45 m 2.34
1
1
2
2

Wit KAL 317,76 m
1IE# & KAL 313.00 m
B BRI /K A2 310. 50 m
M9 BAZKAL 320,27 m
it KAz 317.76 m
IEHR#E KA 313,00 m
B 4 BR ] /K A2 310. 50 m

.16

ALK 0.32 m .33
UK 0.35 m .47
BUK 0.46 m .14
BUK 0.52 m .73
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Numerical Feedback and Layout Optimization of Air Entraining Facilities

of Dragon-drop-tail-type Flood Discharge Tunnel
WANG Ting', HUANG Yao-ying', ZHAN Shuan-qiao®, SHEN Xing-zhi’, WANG Xian-feng’
(1. College of Hydraulic &. Environmental Engineering, China Three Gorges University, Yichang 443002, China;
2. Hunan Water Resources and Hydropower Survey, Design, Planning and Research Co. , Ltd. , Changsha 410007,
China; 3. Hunan Centian River Engineering Construction Investment Co. ,» Ltd. , Yongzhou 425500, China)
Abstract: In order to verify and optimize the “dragon-drop-tail” layout plan of the No. 1 flood discharge tunnel in the
expansion project of the Chentianhe Reservoir, a numerical calculation model for the discharge was established. The nu-
merical feedback of cavity backwater behind the airfoil {lip bucket of indoor experiment was made use of to calculate the
rationality of the numerical model. The optimal objective function of the shape of the airfoil flip bucket was identified
based on the principle of safety and economy. The feedback model was then used to optimize the layout of aeration de-
vices. The research shows that results of the simulation which adopts the FAVOR and Tru-VOF methods of structured
rectangular grids, the RNG k-e turbulence model and the numerical model of fine grid are in line with indoor experiment
results in terms of cavity shape and length. The optimal values of the bucket angle a and slope rate of the bottom slope
behind the airfoil flip bucket 0 of the No. 1 flood discharge tunnel are 10% and 20% , respectively.

Key words: dragon-drop-tail; airfoil aerator; cavity backwater; numerical feedback; layout optimization
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Practice of Digitalization of BIM Technology in Large and Complex Hydropower Projects

DUAN Bin', DING Xin-chao®*, ZHOU Xiang', LI Meng®, LEI Di', YAN Si-yuan'
(1. CHN Energy Dadu River Jinchuan Hydropower Project Construction Co. » Ltd. » Aba 624100, China;
2. PowerChina Northwest Engineering Corporation Limited, Xi’an 710065, China)

Abstract: At present, BIM technology has been applied in some majors of water conservancy and hydropower engi-
neering projects, but it has not yet formed the overall collaborative design and systematic digitalization of the whole
process. This paper aims at the characteristics of the Jinchuan Hydropower Station project with high positioning, deep
covering of the face rockfill dam, complex geological conditions of the diversion power generation system and the actual
needs of the project. The whole process of 3D BIM design has been implemented, the standard system has been clarified,
and digital surveys have been carried out for all majors and all stages. This research realizes BIM collaborative design, ap-
plication of 3D design results, dynamic update, and the whole process of lightweight digital handover on web and mobile
terminals, establishes a digital achievement management platform, and lays a data foundation for smart engineering and
digital power plants. At the same time, the "BIM-+" multi-source data management has been carried out to realize the
functions of BIM-based geological forecasting, construction progress management, dynamic feedback analysis, and intelli-
gent management of safety monitoring, which provides a platform basis and theoretical guarantee for safety risk control
and lean construction management. This research provides a reference for the whole-process, all-professional overall col-
laborative design and systematic digital application in other hydropower projects in the future.

Key words: hydropower station; water resources and hydropower engineering; building information modeling; digitization





