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Scientific and Technological Innovation of

Rock Mechanics Engineering in Wudongde Hydropower Station
FAN Qixiang, YANG Zongli, PENG Jiyin, ZHOU Shaowu, WANG Yifeng, LI Guo

(China Three Gorges Corporation, Beijing 100038, China)
Abstract : The river valley where Wudongde Hydropower Station project is located is of complex and severe natural envi—
ronment conditions and regional geological and seismic influences. Thus, various challenging engineering geology and
rock mechanics issues are encountered in the construction of the project, such as the overall layout, high and steep slope
treatment , selection of the dam foundation rock mass and determination of the foundation surface, safe construction of
the complex underground cavern group, remote warning of debris flow disaster, safety and stability of large landslides
near the dam and the reservoir bank slope. With the close cooperation of engineers and scientists from the construction,
design, research and technical consulting units, these key technical problems of rock mechanics in the construction are
successfully solved. Also, innovated engineering management methods are developed following the principles of rock me—
chanics. These innovations greatly promote the safe and high—quality construction of Wudongde project. The direction of
green hydropower development, construction and operation innovation is prospected.

Key words: Wudongde Hydropower Station; rock mechanics; scientific and technological innovation
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Study on Rolling Compaction Parameters of the Cushion and Transition Materials

in the Concrete Face Rockfill Dam in Namkong I Hydropower Station
REN Qiang, WANG Jiankui
(Powerchina Sinohydro Bureau 3 Co. , Ltd. , Xi’ an 710024, China)

Abstract: The rationality of the rolling compaction parameters of rockfill materials in the construction of concrete face

rockfill dams is directly related to the construction quality and the operational safety of the projects. In order to determine

the rolling construction parameters for the cushion and transition materials in the concrete face rockfill dam in Namkong

I Hydropower Station, a series of relevant in-situ rolling compaction tests are carried out. The relationship between the

dry densities of the cushion and transition materials and the rolling times is obtained. The particle gradation and accumu—

lated settlement of the materials after rolling are analyzed. Based on the test results, the rolling compaction parameters of

the materials are determined, which provide useful technical basis for the filling construction and quality control of the

cushion and transition materials of the dam.

Key words: concrete face rockfill dam; cushion material ; transition material ; rolling compaction parameters

FAZS 1 K HLH AN -2 4 R BTt 30 2 N 4 R A
U HAL B BRSSO 3 N R 38 A X
RIS 1 KRR AT DU TIT & )7 P s =4, T
FREERIN 45K (2) Y, EFAT 55 2 K L, FETp L |
VEWE S UIE RIS, T 2 At S 2 T R SR I
R, TREHEEBMKAL G K & R G4 , Hoh il
FX AL AR AR A I 20 R e P e 2 S R R A
FERLVEIEK T, RS ROK B A B T R
TRUE A A7 300, K 400 m, IR FE 8. 8 m, HUTH
R 325.0 m, S RHUE A 90 m, T AR HE A 30 AR B
R 184.7 T m’, b EEAHFHRIZR 6.9
Hom® 3R 10.5 5 m® FIMELRL 157.4 7 m’ | RHIA

s BEA 2019 - 12 - 04

TR A SRR G KR A ESETHZ AR AR
Yo TR IUEAT BUR A, ST T S A0t T4
AR AR SURL B T i S I Az 722 4, IR 79
AR T T ESRTS | A% P UE A s it T A Jot B g 2%
1 7K Pt T Al A BUUSECSFU T 8 v M ) — B
(IR, DR B s Tt T, e 2 X U E A 7 0 2 1) B
Feisl: , i A5 M EURURHZ B 5 B R SE 28

1 EEEARIEDS
WA AT LA B R EL R O L4 D LD 1, 300

PRBISIX B3] R RUO EiF R X (1B) | L3
FEMEX(1A) FFRPZX(3B) BREX(2A)

EER AL 9,5 MR, NS0T R T REEOR R T A%



fF 9, A8 FOY 1 K TR A7 IR 2R} i PRI R S 55

2020 47 H

FEX(3A) EHEA X (3B) ARHEA X (3C) , IHFUR T
FONEZ R PR AR e R R R T
Y U T2 55 AL S X i S0 R Z R 3 2k

WIEER2A
HERBA

Ry EIB
S i e o i N

v 270.00

¥ 235.00

5t L 1 %

0 FrkIERIBB

T4 X3B

BT/ R RGN T, B EORRMC 2L Toiie |
HURARRHEFZ S 1 R i R ) IR 7 B s iy 22 A
L e

v 325.00

RHEATX3C

L4 28

|

1 ARG RHER S X TEE

e AR B R G SR B TR A i Y )
I SRiAE R 300 mm, /DT 5 mm RS B HITE 20%
LA ,/NF 0.075 mm BB & A KT 5% I BRI
HELE, TR SR FLBRR R R K T 20% , B T % B =
2.20 g/cm3 s BZBHR RN 80 mm, R 5L A FLBR
EAKTF 18% HH T 95 =2.23 ¢/em’, o AR
SRR RN B USRI SE T I3 1, SIS0k e
k2,

F1 A SRR RS R

AR FRRER 2k LR
SRR 5UKRERIFER  EtE R
R VTR sasitiEss e LRI
FHE WMECETIHE RUTRIRSCE RECETTE
BB TSR AREY RHE, E
LESEMT. ARSGIT 2
T RHiAE/ mm 40 80 300
BT FLBR/ % 18 18 20
JES T
. 2.23 2.23 2.20
/(g* em )

2 PR R

2.1 REHERRE
30 R0 R FH DA« ey ” Sy

F2 WM BEMORT ARG %
Wi AU BN RN

300 - 100 - - - -

200 100 73 - - - -
100 68 47 - - - -
80 60 40 - 100 - -
40 44 23 100 78 100 100
10 25 0 67 42 75 55
5 18 0 55 32 62 40
1 7 0 32 17 39 22
0.1 - - 7 3 9 5

KA AR T | RIE Anid FRDTREI & i 56tk 920
AT S DU AT T35 BE RS BT A, AU
BRI IR A 1 5 Y, b e 4 0L
- 05 I R AR R SN R U, IR S XA RS
PEAT RS , RSN AR AR s, T 52 BB PR o, T B AR
Fil A T B P 1 A R 5 Bt A B X, AR o
TEHIE i —)2 R PR £5 om, {55
HRSF 2524 30 m x 60 m, % 451 507 A 2T ALK
6 m x 15 m; IERHHLF 5 , N THCE HUREA T #edli i
I PRI SCHEAT R 2 3, A O AR
9



K HL 5 R fE IR

2020 4F55 7

[ IS EUFURIR T i Fe AR BUE TH R K i JF AT Bl
WK 5 RS TR 71U DR P2 UG I AR T i T30
FHOBRAL, T4 525, IR R B
UL 2,

| mwrr |
{

EETTETCE
{

| KA A |

|

|

!
W R |
¥
B
I

f '}
R | EEEEN
[ J
¥

| s rmEmw |
!
| wwzgen |

2 TES BREMRERERERREZEE

2.2 REWARKER

AU AR g R o5 OB SR S TR S A T
B2 38, Al (SO WA B PR L | TS i S R P kAR A
PRI TR BTR e, ST XA [ L HURHIEA 7S [7] 8 Hs 3k
B TR HR S, B0 R S BOEIULE 3,

#£3 TENRBENRESHGETE

FOBIRHEERE , AN Rl B0k B 2T TR WAk 4, K
A R, R ol KO, BUFURHI SR DL
R A AR ey ] 8 v i 00 2 TR S 2K
i s 1650 B T2 T SR 42 T R A P
AN T SE AR PR RS BURURHEEAR e S B 3 SRS

®4 TEH BEREHMEERRTIEESITER

g SNLENE S RE  BiTviEe EHEE
44 - i
/cm HEL /mm /%
8 45 10
Mgk 45
10 48 10.7
8 43 9.6
5} 45
10 47 10.4
8 38 8.4
RER 2R 45
10 40 8.9

3.2 EXTEE

FERR R SE U , AR IR X AT T 250U, A1
HERUEIEAT T T B, 3 B S R L2 5 A
K3, WIERATRAT RS2 R B LBUR B,
FLBRIITE 15% LUF , [] ) 8 i 4 8 3 #1110 3
o, S PR S R T4 B SR R BT Z0R

®5 HAMTEESRITER

Wk R

WURkAFR BREHLA KE%  em I ERTE
SR 32 tHRHR 10 45 8/10
HER 18 tiRSNTR 10 45 8/10

KRR 18 tiREIIE 10 45 8/10

2 SRR AR JZ R T AR 25 S  PERR
I YZ32Y 2132 ¢ JRENHE , B2 SRR 2R R H
AW2669 B 18 t o, BLIABL & 0 HALRE T4 A
1 5 SD22 B+ #L .2 5 CAT330 47 .8 20 t
HEITEGA 1410 K S,

3 RIGLE R
3.1 SREESTRE

=
BRI AR TP, G PR AR BRI 45 em
10

R RKWEE R TEE
2 FR /(ge em™)  WE /(ge em) /%

8 2.23 13

LR 2.56
10 2.26 11
8 2.25 13

HUZ R 2.58
10 2.28 11
8 2.27 12

Ry 2.59
10 2.29 11

3.3 BUMIZREL Lk

TEAR 2R ORI 25 RS, 76— Y8 Bl A A
FHRE KA T T2 BEAS I, [ IR 6 0472 H A9 U
PHAAT R 08, 15 21 7 AR MO KON 8 5 10
FME T LR R 2R B UL G IC I B0, T4 A 0K
PP HTE R I 6 K T FIE 4,



fF 9, A8 FOY 1 K TR A7 IR 2R} i PRI R S 55 2020 427

2327w o Rei I5r W RIS
O B8 Jk1018 229 O g Jk1018
o 2.8 ' 13 13
£
5 228 ¢ 2.2 A 12
0 2.26 e
= 2.2 = 1271 11 11 11
» =
22459 -~
i .
2.20 9
oLV R BER KRR ER Ik U Rk BERL REEREER
(ayF %% (b)FL B R
3 BEMEARTEANTZEESILERE
x6 FERBERBBHSHCE
5 AR/ NIz B B 5 aURE S R 1Y A A8 %
Es2
300 200 100 80 40 10 5 1
45-8 -1 100.0 83.1 66. 4 59.4 42.3 16.8 8.8 3.1
45-8-2 100.0 85.7 57.0 51.3 29.2 13.8 8.1 3.1
45-10-1 100.0 79.5 56.8 52.7 35.7 22.0 13.8 5.7
45-10-2 100.0 77.9 64.9 58.7 41.4 21.6 14.4 5.2
X7 BERBRERBBHSMLCE
‘ RAR/INTIZARAR AR T i R R R B 0 %
UKL FR e
80 40 10 5 1 0.1
45-8 -1 100.0 79.7 48.8 37.6 21.1 4.5
45-8-2 100.0 81.6 53.4 40.5 20.5 2.6
HUZ K
45-10 -1 100.0 82.9 45.4 37.4 20.3 6.9
45-10-2 100.0 77.4 45.7 33.6 20.5 6.5
45-8 -1 - 100.0 72.6 53.3 25.4 5.8
ek 45-8-2 - 100.0 69.4 51.1 30.8 7.4
HZH 45 -10 -1 - 100.0 61.7 41.6 27.3 5.1
45-10-2 - 100.0 64.6 41.5 23.7 9.4
100 ¢ 100 100 ¢
e 80 o 80 e 80
3 3 3
= 60 | = 60 = 60F
= a0t = 40 Z a0}
e A =
B o0 L B 0 B0 L
0 1 0 1 1 0 1 1 J
1000 100 10 1 1000 100 10 1 1000 100 10 1
YRR 42 /mm Wk LA/ mm Wk L4/ mm
(a)2d 3 (b)& 2 Kl (o)FF ok 2 E kL

4 ERENERR R EIR SR & E

11



K HL 5 R fE IR

2020 4F55 7

R 6,7 M 4 AT, B 8 s FIBR T 10 i [ 50
TR R Bt AR T R R L LA,
R RAC K, (R B I o e ol 250 K, ks i)
R IR — 2 B ARk, 4R A JBORE Y 5 EE
B HRAR B (5 BN, RIS B T SRR T

FEORMEAZ (32 t) AYRBIAE IR SR, R e kY
VR IE 2 rh A ORI _L AR S W

S eI TT R B0 5 T 2, IR 45 2R
AT EAS  FR AT R 1 IS T 30U PR R R
BHEGRA R i T2 %0, BB TS8O 8,

x8 TEM EEMEISHSEITR

SR Wj’f " R ERLI M M’/’i B %jii%ﬁ yﬁjﬁiﬁ?%rg
R/ 22 45 YZ32Y %4 32 + Rl FIOE 2 3 + ZhE 8 i 10 590 2.5
2K 45 AW2669 B 18 t YR R 2 3k + ShEE 8 i 10 280 2.5

R 2R 45 AW2669 B! 18 t iR R 2 5 + S 8 i 10 280 2.5

4 %5 15

FEXTRAZ 1 7K R sl TR RS A 30TER BRI S R Y
TSRO T R o s ML, 285K 2 A 2 2RISR 7
I L Hb T R T AH OC B B R a0, U 1 82 kLR
IR R T 28,15 1 T LR 458,

1) Bt T 1k 3 R HH 32t R Bho, #ZHE K
FERSRZRIR T 18t IR BN, 482 L A ik YRk i)
BHELEE R 45 em R B, B Rt T /K &2 (IR EL)
10% BRI LR 2 35 + Shi% 8 N E,

2) WA TSR, B B Fe i g A R i AR 1
HIZRE S ERWE A HR} R0 7E 08 e il e
SR B F T i TR S C S A R A S R R R
HJE B AR, X0 i 5702 B A kb ik A 7 Uk 9 i
AR, R BN 2SS A B 2k

3) B it T2 0k 40 2R St kA% SE 3 T
FT S PR AR AR , SR LA it TS50 Y
AT LA R SR Fe SEAR R, 18 AT DA ORIESEL SR it 4%
B[] sl B a0 ) i R A S S 00mT LIA Rl T
PR Y
SE A
[1]ZRdE, dRErmE, T WL M DK e TR EE - AR £ 300

WOR S 08 X% (1], W PR R BB, 2011 (3).
21-23, 34

12

(2] BT, EOK, e, 4. flok & AE i ol LA s
R0 T A MERE (1], Pk, 2018(5) : 64 —69

(31224 AR LK PETR B - A A7 VUL AR A 1 330 43 B
[J]. KFIE S4B, 2015, 35(1) : 36 —40

(4B, AR A D ER A RHIL SR XIS A 5E (1], 18
AR, 2017(8) : 57 —60

[51Phses. S e T AR A AR SR a0 [ T ). DU
W T, 2012, 24(4): 14-16

(6 1 FRERE, A . WK 7K 2 B i K 3 A3k 2 A}
B O R 5 BT St TR [J]. K &,
2010, 29(3) ; 40 —43

(7IAF2E, M, v, S5, /KA BT A AT IUSELSRL AR 1R S 8K
FABERET]. Kk, 2005, 31(12): 36 -38

(81 TIIRLL.  JE AT 7K P s IR0 Al 300 3= SR SFUARU A 1 2 0000 1
[J]. WPagEsR, 2011, 37(32) : 207 —208

[OTEHRTy, WRFIEE. At K 2 AE f kb SR B 7 0 1k
RE[T]. ANRKIL, 2003, 34(3): 25 -27

[LOTBRHS A, B, paie. aRRERE IR /K 2 T AR AT DU S R
RS G RIERET]. EREM, 2008(7) : 39 -41

(110 ARE , SR TR, MK TRk B e s bk R 32k}
WU T[J]. KA, 2012(4) : 16 -18

(12040, PREEE, WEHAE, 55 fRImS sl FoK IR
BRI [T]. £ T 3R, 2012, 26(5) : 108 - 111

CI3]JETM, RHUR, mh. RITHK sl A AL i
BT[], AKEIEETT, 2012, 28(21) ; 26 -28, 47



2020 4E55 7
2020 Number 7

KoH 5 OB
HYDROPOWER AND NEW ENERGY

o34 2
Vol. 34

it W

DOI:; 10.13622/j. enki. en42 —1800/tv. 1671 —3354. 2020. 07. 003

KMIEBEHRZEBENR RS FTEXREFIT

B HRE AR

(1. st B R AR A R A AT

100106;2. JLI7BEWARHLA FRA T, Jb st

100089 ;

3. FEEIINER G IIAERRA R, K 400023)

SR -l TR IR FEKOR) TR A R A P R TR R 0 4 W B B 06 R B S A SR S MUK R TR L, o
X e FE KR TR A 22 4 s PR ALAR B0 0 Wi 3 ) A7 e 2 4 W PR AL R 58 36 MR A HRTER Y MR 2e 4 MR A 9% 20K

AN bR AT 037 A A S AR BE AN v AR IRV, O E R 11 B AL T B g il TR %

T F R TR A W R Y M L
KRR e B BRSO s R £ Bk
FE 45 KS . TD235. 1 STERARERD . A

B AT, B2 T

XEHS 1671 -3354(2020)07 -0013 - 04

Current Status and Countermeasures of the Blasting Safety Supervision

in Water Conservancy Projects
GE Lifang' , FAN Baolong”, ZHOU Guisong’
(1. BGRIMM Technology Group, Beijing 100106, China; 2. North Blasting Technology Co. , Ltd. , Beijing 100089, China;
3. China Gezhouba Group Explosive Co. , Ltd. , Chongging 400023, China)

Abstract : Blasting engineering is a basic work in the construction of water conservancy projects. The safety supervision

of the blasting work is directly related to the social public safety and the engineering quality. Analysis on the present sit—

uation of the blasting safety supervision in China shows that certain problems exist such as imperfect blasting safety su—

pervision mechanism, unclear supervision responsibility, unclear charging subjects and charging standard, and low in—

formatization level of on — site supervision. Then, improvement suggestions are proposed for the development of the blas—

ting safety supervision work in China, especially the application of the information technology.

Key words: safety supervision; status analysis; improvement suggestion; informatization
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On the Preparation and Examination of the Financing Feasibility Study Report .

Case Study of a Water Supply Project in Africa

LUO Jinlong, LIN Heng
(Powerchina Kunming Engineering Co. , Ltd. , Kunming 650051, China)

Abstract; Based on a domestic water supply project in Africa which adopts the F + EPC (finance, engineering, pro—

curement and construction) mode, the preparation, technical examination and approval of the financing feasibility study

report are discussed. The work scope and cost of the preliminary technical study, the core contents and the major exami—

nation points of the financing report, and the identification and exclusion of the technical risks are analyzed. Also, the

discrepancies between the Chinese and foreign standards and corresponding handling experience are summarized.

Key words : financing feasibility study report; report preparation; technical examination; case study
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Phased Construction, Handover and Operation of Wind Power Projects
LIU Chao', LIU Shuai’
(1. Powerchina Zhongnan Engineering Co. , Ltd. , Changsha 410014, China;
2. Sanya Guangxing Industrial Development Co. , Ltd. , Sanya 572000, China)

Abstract; In many wind power projects, the construction and the production, operation and maintenance are carried out

by different professional teams or companies. Also, wind power projects are usually put into operation in phases and the

acceptance process is of a long time. If the traditional mode of overall handover after construction completion is adopted ,

certain problems will arise such as unclear boundaries and responsibilities of each parties, and the delay of the produc—

tion time. Therefore, a phased construction, handover and operation mode is proposed. When certain conditions are sat—

isfied, a defectHree handover should be realized as far as possible.

Key words: wind power project; phased; construction; handover; production operation
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Test and Analysis of the Stability of Hydro-turbine Generator Units
in Shaiguping Hydropower Station
ZHU Di, ZHU Zhiyue, QIN Shiyong
(Hubei Qingjiang Hydroelectric Development Co. , Ltd. , Yichang 443000, China)
Abstract ; In the renovation work of Shaiguping Hydropower Station in 2018, the hydro-turbine generator units and relat-
ed auxiliary equipment are replaced. After the renovation, relevant tests are carried out to check the stability of the new
units in operation conditions. The test data are analyzed and the operating vibration interval of the units are evaluated. It

is also proposed to install an online monitoring system of the unit vibration and swinging to realize a real-4ime monitoring

of the unit stability parameters.

Key words: stability test; hydro<urbine unit; horizontal unit; unit vibration
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A Portable Live Working Air-conditioning Clothing Device

CHEN Kehao' , ZHAO Yilin', CHEN Fangwei' , XIAO Dalin’
(1. Kunming Power Supply Bureau, Yunnan Power Grid Co. , Ltd. , Kunming 650000, China;

2. Dongchuan Branch of Kunming Power Supply Bureau, Yunnan Power Grid Co. , Ltd. , Kunming 650000, China)

Abstract; To solve the heat dissipation problem of live working power grid operators wearing the insulation clothing un—

der hot weather, a portable live working air-eonditioning clothing device is developed. The overall design scheme and

each modules are introduced. Tests of the cooling performance in high temperature environment and the battery power

durability show that the air-conditioning clothing device can fulfill the requirements of live working personnel wearing in—

sulation clothing in high temperature environment.

Key words: liquid cooling air-eonditioning clothing; cooling principle; COMSOL simulation; air-eonditioning clothing

design; live working
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On the Improvement of the AGC Control Strategy

in Tianshengqgiao I Hydropower Plant

CHANG Hui, YANG Hongjiang, LU Yameng
(Tianshengqgiao I Hydropower Plant, Xingyi 562400, China)

Abstract: In order to improve the AGC regulation performance of Tianshengqiao I Hydropower Plant, the AGC regula—

tion process data are analyzed in depth. Then, the AGC control strategy is improved from the aspects of the unit vibra—

tion interval crossing, coordination of the primary frequency regulation and the AGC, and the small load distribution.

Tests and actual operation show that the AGC regulation performance is greatly improved.

Key words: AGC; control strategy; vibration interval crossing; primary frequency regulation; small load distribution
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Performance Evaluation of Wind Turbine Units based

on Nacelle Transfer Function
YANG Mingming
( China Resources Power Technology Research Institute, Shenzhen 518002, China)

Abstract ; Based on the 10 min average wind speed and average power data from the supervisory control and data acqui-
sition (SCADA) system in a wind farm, the power curve of each wind turbine can be calculated using the nacelle trans—
fer function ( NTF) and the Bin Method. Then, the performance of each wind turbine can be evaluated by the guarantee
rate K of the actual power curve and the guaranteed power curve. The evaluation results of a wind farm show that the
guarantee rates of 32% of the wind turbines are lower than the guaranteed rate of 95% . The K value of the wind turbine
with the lowest guarantee rate is only 80% . Analysis on the wind speed, pitch angle and generator speed under the max—
imum wind energy tracing condition, constant rotation speed condition and constant power condition of those abnormal
operating wind turbines shows that the pitch angle in certain operating conditions is not in its optimal state, and the pitch
action often occurs too early resulting in the deviation from the optimal tip speed ratio, which have great impacts on the
power generation performance of wind turbines. Thus, further optimization and improvement of the power generation per—
formance of those abnormal operating wind turbines are still possible. The results are of great significance for the effi-
ciency improvement of wind farms.

Key words: nacelle transfer function; wind turbine performance ; guarantee rate; power curve; operating condition
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Analysis of the Causes of Cracks in Rock Anchor Beam

in Underground Powerhouse
ZHU Hao, HE Mingwu, ZHANG Zhao
( China Three Gorges Construction Management Co. , Ltd. , Chengdu 610031, China)

Abstract; The structural safety of rock anchor beam is of great importance to the safe and stable operation of under—

ground powerhouse in hydropower station. A comprehensive analysis is carried out to determine the causes of cracks

found in the rock anchor beams in a hydropower station from the aspects of the mixture ratio and construction temperature

of concrete, blasting vibration, surrounding rock deformation, structure joints, and so on. It is found that the cracks in

rock anchor beams are caused by various and complex factors. The influences of the differential deformation of surround-

ing rock and the expansion joint arrangement are relatively greater. Thus, in order to reduce the cracks, not only large

and differential deformation of surrounding rock should be avoided, but also expansion joints should be arranged reasona—

bly according to geological conditions.

Key words: rock anchor beam; crack; cause analysis

RS KL T D ) — FhARRIR 25 A TE X
B TR AT N TR 1 R [ e R L R
HRZ 0 4 Ao el s A AT AT+ 52 5 B A%
PRI . MR S R X R 254, N AT DL 4
NS R, 2 et el UK T H AT R T LA AR
S8, T DS RN HL, It 55 N EBITF4E , 7 iR
F BRI R ML SR, A R A
HERFETIN 5 207 20, 76 J5 B2 003 % i T 4208
BRI 5 T 2 S ECA R B FEL e A AR
S FFEE AR L L R o A 2

A KR B AR F 2014 - 11 =19 H
PEFSEML, 2015 4F 1 H E 2016 4F 10 A2k Edr &

s B EA.2019 - 12 =20

B, AR R 1) R4 45 Ok NImRBE 32 Jk, R
AR RS R W JLP T A RO T R AN
= RIS | G T A MR 14 o e ST
ZaU I R A — R RE, (HAR A JKA T IX
PR PRI RIEOLT A 2
SRAUE SR, AT b R R ) SR 7 A
JERHEAT IS RS TR R 2%

1 TREMEN

1.1 EJ BEHR
A KRR BT AL T WA RN, T Br4h

EE®T R W, 5, TR, BRSO TR R BT AR

41



K L5 R fiE IR

2020 4FE55 7 #A

M55 PR A2 371 90 ~ 100 m, HEY 160 ~540 m, ) B
1333 m, A FRIHEE AL, THHE 0 5 2 855. 00 m, HL
AR EFE 765.20 m, &5 89. 80 m, AL A I = AR

839.70 m, ‘H AR FEE 32. 50 m, UL T B EF
30.50 m, = A AR — SR SR AR DT, T
oy 11 EHATIHZE (WK 1) .

v 855.00

v 842.90

v 839.70

v 835.45

v 831.20

v 827.20
7 823.20

. 782510 |

v 819.20
v 815.20

__v822.90 |
B2k 7

v 815.40

CVI \_\

S VR0 wsereo
FEEMAE T
Z.798.40

796.15

v 783.80

v 777.70
v 775.30

YV 767.70
v 765.20

1 £ BEAESRFEZE

1.2 AfRHRER

FI B EE ML A AMK IR R 75 35 4155 — B
=SB (P ) BB (P ) R
B B (Po) ) MR, Hid Pu A E )R R
EREAEA A TR B B, 29 45 3T B
1/3;Pe AR R SR 2 Je /D 12 IR A T KB
HE RNER A RS B EMARE ;P LI R,
BREASAENE,

T AR E TR 839. 7 ~ 836. 0 m [T T4z S

42

B A KA P, R L R A LR IR
A KHLE R B R MARRA, Ay Py R e
R RHEE KA A A, DR Py’ RS
ERTE IR, AIEER S &I Ll 300 ~
40° 09 JRiR R A/ T 300 (4 S AL 6 LS E
Ly N ) ARk £ 400 ~ 50, ILIET 2,
G 2 R A AL B 2R AR 55 AL ~ L
WAL, AEAKE R, T8 SROKF R
A ~ AR EEHIR 1K



A T AE T HLU A AR R R A BT A 2020 47 H
— = _ 72004 ' il
o b ax
i 2-2
['ZR147 £ el S PL
‘ L Sk A <20
B L 200 <EH30° .
» . fx\];? \ . PD53-2 .. -
T, .j;}f\, g ZI()f)9 ZK510 ZK511 7ZK512 j:}—)f;?
i <30°. 0
T . \\,I_.
o S o S Tf363 ESIN
31 Y . Pt,
Pt,, ..
[ d - PD177 e
Ik FZ% T
L 3-2
Pt 3-3 Pt“ .
. £ g8 No 20 40m
' / ERIIN
: : . S =200 20° <RF<30° i) )
Ptﬂn 1 Ptﬂ“ ] 2 Ptﬂn 3 4 85 42004 5 /{ 6 J =20 77= i 8 ’ B;‘%ﬁﬁﬁ‘ 9 T363 10

LIESHE B W 2 SHE B - WE: 3 THE BB W, 40 SERDW AT 602 kT
7.4 L TS AR JC 200 B 8.4 BT 5 AN 2R K 1207 ~307 By s 9. BRMAR A 1070 R A K AN I &5 4 i .

B2 F BEEHP 7 m SEIEMRTEIE

1.3 EHMPERITAR

FANRALT ) BN EE, R
333 m, AR BRI EE 2R RS | 2 TR R e
835.97 m, T0Ifi =5 2 839. 60 m, & 3. 63 m, FE 1 T
2.20 m, KA EA PHESZ PO FT R —HESZ R AT
HA 2 BT NSRS 200 kKN B9 L =12 m, & 32 fY
KEELIRLS | (B R 60 em, Z JREEFF N L =9 m,® 32
(A AN 7, [R1EE A 75 em (DL 3)

N T
$OOPEHEK 1 E
B
I S | I 4
T 5 2055 ,35,3525 / N
e 839,60 "ee _ AT | o % v839. 708 I 2
e SRR Gl Ssess
BB AT e e < '
A N
— e,
i g O0PES: K 45 ‘T\i.::
- -\ | 0
T F KT : o G
A\ pe
_7837.45 no |
. ‘ —d | 83695
oo 0|
(=X} N
83597 |

52 TR .

\\/ $OOPEA K T 45

N

B3 A#MREMREXMPETRER

1.4 SHERHNERE

2015 4E 1 H %2016 4F 10 An 24 &I, A
B TR IR ) AR 45 4%, A IR K 265 om , Y
HEFCRTERE 0.3 mm; P 244% 32 55 (HI 32 N8R S
R ARTT) IR K 212 om, B FE 22 mm,
BN ILIE 4 ~ 1B 7,

2 AR R

R A A 0 R R 2 T, RS+ A
BN ZRE A IREE T oo B AR At T 5L v
RAFTT R RE s AN 2R, A SRk LA AN
51T AR R G R 2R LA R E L
PR A O AR R T B A T L TR 2, AR
SERGTERE, LR L 1 o 25 4l 2 7 A 5445 1 JE 1R
TTRG NS, BRI,

2.1 RELTESEL

FRIREE LT R PR A CaoF oo ,28 d W BRATAH
=85 x10"", AR HIALA 2 it T8y W
BN R = R IR GO R ER i T R
W B = Oy XA IR MR T TR,
B GRTRBE B BRI REAE 2. 53 ~ 3. 38 MPa, FI{H
2.99 MPa, ‘4 R IREE L Bl A L BT AR 5 R 26
TAEAL i TRCA AT TREE - Brhi e RE R AT

43



Yol +288.43~Yel+288.93, £51 em/ 72 mm /

Yel+282.77~Yc1+283.08, $£31 cm/ 752 mm

Yel+211.20~Ycl+211.77, £57 em/ 753 mm
Yl +208.58~Ye1+210.28, %169 am/7i | mm

Yel+196.26~Yel+196.99, K72 em/ %2 mm

Yel+198.40~Ycl+198.95, (455 cm/ %3 mm

2 PATES It
K5 R fE 2020 4E55 7
E 55 HH =
Y§14+211.24~Ye14212.26, 102 cm/ 55 m)
+208.25~Y ¢l +209.80, [ 156[cn)/ %5
YeI+2]6.62~Yel+217.4, 82 e/ 3515 mm Yel+308 25Vl 230980, [C136ien) 5 mm
4299 +301.28, K- % ~Ycl+205.23, K2 i
Yel4299.26~Y 1430128, [:203 /55 18 mm Vel+BL53-Yel+h332D 4176 cm/fid mm Yel4205.01~Yel+205.23, K:2p c/37 mim
7.0, 115 | 110 ‘\10.5 L8990 100 120 [ J10.0, 90 190 120 [ [}9. J’ 9.0 , 120 . 1po . 120
, t T AN pA—
- r Pt r
cwema | |||
® @ @ ® O B8 0O (=] ® O 0 @ 0 9 © ® (@] (¢
G Hm - - =
Ligiask g E 3 S g g
o0 - v *x — <t
a = g ] 2
g T i & [ T
SR 9| 9| S| ol S| S|
i .
R REECIED S
8 8 9 & ® O @  ® 0 9 @ Q @ @{ (@] @
. 70,80 . 90 , 12 120 90 , 15 | 115 80 , 90 , 90/, 90 120 , 120 , N1I3 , 90 , 120
R I ! ! | T i i I I T T I "
L1l _f"'HI | [ | | 1 | — | | (it ‘
Yel+296.21~Yel+297.48 | K 12 i Yel+250.56~1+253.61, |3 \Ycl+ 7346~1+174.16, K70 om/ %4 mm
Yel+294.64~Vel+29528 K 231 . s o
¢ 64~Ye L Yel+231.20~Yc1+23 b fide 3o
Yel+293.13~Ye1+293. 17 £565 oo 72 mm Yel+221. /, Yel+18220- 490 8744 166 e/ T 3 mm

Yel+280.93~Yel+281.27, %33 cm/ 2 mum,

Yel+206.61~Ye1+207.29, K68 cm/%7mm

Yol +274.80~Yel+275.34, K54 em/ 3 mm

B4 SWMRNESHE(LFER)

Yl +201.40~Yel+201.92, %52 om/ 753 mm
Yel+204.03~Ycl4205.17, %114 cm/ T, 5 mm

/ /

14107.5~Ycl+108.21. (72 om/55 mm

Ycl+75.55-Ycl+77.67, %212 cm/ 757 mm

Yel+68.47-Ycl+69.44, £:96 am/Ti4 mm

. o 102,093 0 90 dbar o oe0 90 0 (120§ 1200 0 1200 0 98 9.0 0 90 . 80 . 8.0 ,
I . I
[ g Xc0+983.75
@ (&) ] (©] © \\® (] @ ® @ ® 0 O
PUEE
Gl
RS UL ] B g
2 = S| Xc0+000.00
x x il
S S S
et e 2 b
R rEeS
BRI AT ,
il il 44 4
. © 120 1?0 1(1290 g% g% + g.Da g% 93 1(?0 90 f@z 92 82 32 11@0 4_(?0 <
3 6 2 7 | = ‘ » X : Xc0t+016.25
| I
L‘ LT Lt | N | i
f f ; }
= \vcmm_n 14116180, (43 om/t4 mm \Ycl+65,0~Ycl+65.‘),J&‘)00 /4 mm :
T
Yel+117.18(1+11790, [C81 cm/%2 mm Yel+79.14~Ye 14+79.69, [£35 cr %;3i31l m !

El6 AHRMEE

44

g G E =7

EHMBRAAREZGE



AR MR N HL A R R R N TR

2020 47 H

2.2 BETAEEE

ERGR D ST Bl 2014 - 09 - 10 H ~2014 -
11 -19 H, FZ R i A EL R EE -5 =Fh F
BAG,KHMWZE (GZEEL40.5 m) GefIHE ¥
16 ~18 em R#E L, AR DA IHE B 12 ~ 14 em 1R
Bt ARTPIRE A ORI — AR HUK A IR EE
T PRI R 12 ~ 14°C §1¥% 7K, 7K B[] — ek 7 ~
12 d, ARGR LIRS 17 SR BT HIINE
5 AR

BT, 15 A B E T IR EE L R G
MIRA 13 &, P IR H A MM 5 6, & IERE]
40% ;AR 2 6,1 CAR4E,1 o4, L
PR 5 BORIRE U™ I S iR IR 50. 82°C
MRV fo i B TR 10, 82°C (B B 1 KRR A
PERZE M LA R 111 15 B AU i i
VR 6.4°C 3.65%C 0. 31°C, ZI I 4 LB ZE S
4 5 AR RS UL nT I, A AR R
U S e I R A R ™ R B A AR
KA
2.3 1RHED

AR LT A S S A R AT T
8 VM T B il | 3 30 AN A5 He AR AL
4 A BRI A 11 A, BRI BT i) S 17 D
WE1,

I GEHHRRREEBAL 10 m 8 BB P A A A R S 4k 1Y
TEOL, 0T S PR AR F AL (U Yel +051 m ~ Yel +
060 m.Ycl +085 m ~ Yel +095 m) , H B4 [] A4 1]
44 S PR H AR AR AL (A0 Yel + 127 m ~ Yel +
137 m . Yel +200 m ~ Yel +210 m,Yel +290.0 m ~
Yel +298.0 m) , 3RS [m) AN ) S44% | H AR
PRuBAi 2, DRI AR T o ok 2 A5 M 5 o i 2
RABE T AAEAE LRI R (ILET 8)

2.4 HBHETE
2.4.1 BB ZEHAHGREN A

2016 4F 6 H, FJ 2w, MIEZ fihifgit
WD | 1 i A G A A BRI IE AR 0. 65 ~
29.65 mm, fi/IME HIAE 1 SHLE R 3 (A28 4 5
M14701) , fe KA HBUAE 2 5P 85 32 (2% 4 5
M04702) , e R G ERA Fl A BT AR B AE 6. 58 ~
30.77 mm, fe/ME HBLTE 3 SHLAE R (U4 5
M16703) , 5 KAH HBLAE 4 5 WA S5 3 (I 4 5
MO5Z04) , ARG AR A B (WLE 9 ~
E110) , A5 92 = A 22 450 ) 2448 5 FLTFE B or 4 4

F1 B ARAE SRR G R

‘ kbR 10 m G FE P24
T T o
g5 PN

AR NIE L

EJ B (Yel +051 ~

1 1
Yel +060)
EJ B (Yel +085 ~
B2 4 1
Yel +095)
FJ B (Yel +116 ~
B3 Pi(Ye 0 2
Yel +126)
FJ B (Yel +127 ~
B4 5 0
Yel +137)
FEJHr(Yel +200 ~
B5 2 9
Yel +210)
6 T B 1 SHVSIR A )
(Yel +102 ~Yel +105)
; EJ B (Yel +290.0 ~ ' ;
Yel +298.0)
F) B (Yel +310.0 ~
B8 P (Ye 0 1

Yel +325.0)

30

25

20

L1 & v #5/mm

S = D W s 0O
L —

[ T AR 8 R AL
I 2 Hohi 1 4

B 4 Mol m R gt

7 -
MO027ZA MI4Z01 MOAZ02 M14703 MI2Z05 MO7Z206 M09Z06

AR 5
B9 Lirat#tRes it RitaBsE

45



K L5 BT AE IR

2020 4557 A

30 7/ 2.4.2 BEEHHE LG Y H
e T ' % 7/ 2 Gt ordra g RN g TS 2 5 A RS T A E I
§ 20 | 7/ % % % TR R TR AT T 3 & A 3 B B AR AR
= % % % % 2 MRS HHAL LB 0 AT ) 7801
s | . ' A4k 41,2015 -01 01 HZE 1 H 8 H,4 BHL 1A
g 1(5) | 7 /% % 7 % % % AT 7. 10 mm,ﬂ:égﬁ‘%uibﬂ 0.27 mm Al
// /4 // /j // /4 /j 0.22 mm;2015 -08 -27 H%E 9 H 3 H,4 SHL Nt
O OZZA MIZOT MO MI4Z03 MI2Z05 MOTZ06 MO70 RS 4. 64 mm , FFAE 4R IR 0. 20 mm A
{384 0.67 mm;2015 -05 13 HZES A 22 H,5 SHL N
B10 FlAHRE KBt RiHBE BRI 22T 2,95 mm , FF A EERENN 0. 48 mm, ATIL,
TR 24E S FA AR A B S oG (LR 11 ~
F 22 AT el 15).
6.0 r — J01ZC04 ==é= JO2ZC04 ==t -+ F,0 ==K+ 3.0m == 7.0m 712
ki : Lo
4.0 -
: . g
E 1 E
2% 2.0 I fé
= &
L : 12
00 201541 A1H 451 A8H [ 425 #£7.10 mm, 1o
TF45 FE 4y 5 35 510,27 mmF10.22 mm.
_560140730 2014;1227 2015I0526 2015|1023 2016I0321 201605_;218
H W
BT R4 SHL LSRN S SEBIT(M04Z04) T FRL
6.0 r e J01ZC04  ommmm J027C04 =i + MSO1ZCO04 7 3000
201541 H1H 41 H8H I 4 FE 4> 8 TPy v I
4.0 k- 0.27 mmA10.22 mmiHi [ 134 3”400‘3,,1‘,1\{3_ g AR
g 4 2600 %
N o20F 1 2400
<1 =
R 12200 F
0.0 1 s 201544 H23E4 A30H JF-25 40 8 n0.60 mm | 5 00
F10.53 mm, %[5 7736 hn40.1 kN.
2.0 : ' ' ' ' 1 800
20140918 20150116 20150516 20150913 20160111 20160510
H
E12 ZiE4 SHERSHPNETSHEINATTHTELITEE
2.5 BEHINGE (<20°) X8, L Al R S VLA =k 25 m Y L

1) BRI, bl Al G W ity Sk BT i 2 i
VTS A TR A X L Ui 4 2 7 o =k 3
R PRI ST, T e A A VL s Sk B Yel +
302 m ~ 325 m, i FE 843 ~ 765 m I N /N K £

46

IPITERES Yel +326.00 m J% Yel +314.50 m 4bi%
B2 G AESE, SEVLONG K 25 m Y R R A
S T HE LN S AR S Yel +025.00 m AbBEE T
s, 28 m BRI EL T 3 4248k, Hop 1 o0



VRIS N LR S S S N N i 2020 47 H
10.0 == J03ZC04 == JO4ZC04 ==t + FLII =X 30m == 7.0m 4 35
20158F8 H27TH RO H3H FF O BLAF MBI ssesri/bie
g0 L 0.20 mmA10.67 mm, I %7 #4.64 mm. s {97
20154F 1 ATH &1 ASH JF & i A dttt” rosccomes
E 4o L2P7H 01026 mmfil0.45 mm, o &
£ 00 FH 4 8,83 mm. £
8 =
o
. - s
L 40 1 &
p 130 S U A5 ENPUSUTU—— N Jf IO T e 3
0.0 ; -5
20140918 20150215 20150715 20151212 20160510
H 11
E13 EE 4 SHTHEERRNETS S R6B T (M05204 ) B R & N RE
8.0 r 135
— J052C06 ==+ fLLI —: 3.0m == 7.0m
6.0 201545 131 5422 T 4 2 4 it i | 27
£ Mo.48 mm, % 7% 7£2.95 mm.
g g
®o4.0 S
& =
s &
2.0 F
0.0
20140918 20150215 20150715 20151212 20160510
H 3
Bl 14 AR5 SHTHFEHRNETSE S SMBITH(MI13Z05) BT RERE
6.0 4 2400
== J05ZC06 =+ MS03ZC05
40 b 2015%5H130 5 H2200 T4 B8 Al
c 0.48 mm, fHi[H J5 5 1169.2 kN. Sioooe0rtosnenestntetne 1 2200
£ /,1)1-“3"‘;“ <"
20t ) R
41 =
H
H 12000 #
0.0
-2.0 . . ' . 1800
20140918 20150116 20150516 20150913 20160111 20160510
H

B 15 AR5 SHTHEHRNETSHERNAHEUTRENRE

MEREE | N IEA TR AT 3k 25 m YE AL AE
MES Yel +326.00 m B8 T Mighas, AN T /N e ff
FA, FLT S H SR P B R 8 m, BEL T 2 2%k
Troptegdat ) IR 29X AR aE 308 5 A il
SABEAG KB,

2) HIEVERAREIX . P’ R R TR R
A ES P’ HRIZ I 1E F AR 4

LA THES Yel +140.00 m BFE , 230067 A% B i 45
G LRI A T 1 AR bR I sE  PL T R
FHERMAELA B A Py’ RIERE K 18T
ERER R RN THES Yel +103.00 m BT, %5
P AR BG4, HFHE =42 T 6 2cpim 244k , Ho
4 FONREERsE, P PR - BEAS S KAS
P, P RZ A FE R A R LR TS

47



K L5 BT AE IR

2020 4FE55 7 #A

Yel +268. 70 m Bt 3T, B 25 553l 0 4 4 4 5 R
Yel +264.50 m, A0 & i B0RE () 4 4% [ L 7E 5 )2
PERASCIX a1 8 5 5 R G A AT I

3)B EMURA X, B RMBRAALT e 4 4t
Yel +285 m ~294 m, FiFA % Yel +235 m ~
268 m, DIFEARE AR I AL B B T 2 S A4k, N iE
R IR E T 3 A gasE, RO AR
PURE I 245E  RIHTE B R MRS X, haRsE i E 5%
B R AT DI

4) NI IX /N A IX L Il o I T A 15
B2 SAgEsE M BITE Yel +196 m Yel +226 m,fH
2#48 LA Yel +213 m ~218 m Ri% & anss, H
BRI B 3 ARAR BT 2R PR, . /NI A DX A A G X
NI E T 2 S disE, 5354 Yel +285 m Yel +
326 m, fHPH 38 2 S ae i s K (k41 m) i -
IZE P AN S 8 m Kb AR ST E , (BT 3
FAETT R P 4, BES 535 Yel +304 m, Yel +
311 m,Yel +320 m, PRI, /NJEFIX, P45 481 B 5
TR R IR

(L35 40 W)

S

(L] ERET, TRDE, #a5%, 5. K AL m {0 iR 2
ST SAEIETT [ T]. AR, 2019, 4(6) : 57 -62

[2] 24k, REREETTZERK[]]. &R, 2018
(18) : 204 205

(3147, et FETFHOETER M0 R R HL 3 XU L2 P
BEPAE TS [J]. Sl HR, 2017, 39(6) : 14 -16, 40

41305, KA HLH A PERE G I ik a5 [ D], dbat:
He L R, 2009

(5], Bia, T, . T D0 XU R 0 XU AL
AP RGEEIE[]. KRG H 244k, 2016, 28 (11):
2790 -2 797

(615K e, R TR R H AL 20 Ty % il 2 3 5 3 Ak 7 1k 5
[D]. dbxt. 4Edbr k2%, 2019

[7]1GB/T 33225 -2016, K J1 & HHLAFE TP KGHE %M D)
FAFEMNAL S ]

[T WR/NE, ATl JE bk, 4. XUB AL RGE - DR 5
BATEARRRAE KB Ve L [T ], W TR 4, 2018,

48

3 45 iE

R HL AR R G R SR S AR 2 A JKH
uhife e B AR R RAE n R S EE 22 R AR il
ARAEV A OCHRME . BRI, S B 1T Rl e A R
PR |, — 7 THI T b7 1E LA AR TR R 21 2RI
377 T T AR 5 B AL A O S 45 T R I %
A B G OA PHIR B PR e
Sk
(1] T6RE, 8, ok, 5. W) a4 sl = ar

[J]. BAFS TR, 2007, 26(10): 2 125 -2 129
(2], RETG, FEHE. MR 5 A R m 24 A

SIMT BRI, AA s TR A, 2009, 28(5) -

1 000 -1 009
(312841, XBBE, Tk %, MR i i 4 as iR A K

ARFE[JT. ILPEESR, 2011, 37(34): 67 —68
(4] BRI, SKRVUEE. DKl TR T b e A R R4k

SYHTLT]. BRPEKA, 2018(4) : 83 -85
[S1EF, BT MR Bl SRR & 4 42 58 S5t 52

WF5E[J]. ARKIT, 2019, 50(zl) ; 312 -316

33(14): 3 353 -3 361
[9]Khoury E, Cazacliu B, Remond S. Control of effective water in
recycled aggregate concrete using power curves of the mixer
[J]. Materials Today Communications, 2019, 21
[10] 324052, A 3. FTF BT8R 09 KR AL Th 2 2k nT ik
PEARLT]. PadbsKeL, 2018(5): 80 83
(11 farBAE. RUDLASSEEER R R Ge 0 B S 4 3% I fRT Y ANSYS
HRITHHI D] B ZRdbK2¥, 2013
[12] 25k, R, B, 5. ARSI KU 2 X BN
FREHE AR s ) S W D ECBIFAE (). HRPLAS s N
2015(3) : 56 —60
[13] 895, Z0F, S0, 42 RAX AL 5 B & s i)
ARG [ T]. M TR, 2017, 32(1) : 58 - 68
[14] A8, Eail, 267, 5. AR AR S E XU ALAL ) 420
AR DR AR [J]. b E R AL TR, 2015,
35(8): 1837 - 1844
[1S]5kMaE. WA & LA 3 S AR sl b A Pl [ D], 2%
M 22N TR, 2011



2020 4E55 7
2020 Number 7

Ko 5 B OB R
HYDROPOWER AND NEW ENERGY

o34 2
Vol. 34

DOI:; 10.13622/j. enki. en42 —1800/tv. 1671 —3354.2020. 07. 011

EFHALEANSSENSHRREKERPFAR

(1R BV 144

ah

13 223 2.3
FUrTE B R LVBEF,ER

22,3 » — 4 2 4 4
M REE G R L E B
710018 ;2. KK R Ge /KRR 14 B Alb B S S22, R 300051 5

3. TR TR A TR T, RHEE 300051 ;4. BIURS, WAL i 430072)

$RIZE o 7 8 Al 5 N, K S DRt e BRI | — P U 1R 1) G 3 S B 1 G ], 3 BAOHL AL i e £
ARV i ELA e b2 BB A 2, FEREEOR R TR . BEXTIXAE O, FHARMIE L 7 K R 2k v 1 3 5
2, A L [ i 23 SRR 25 RIS R G AT /KRR B 4, ORAR B 53, FLZEL (B A 2 T 00 T AT ol e B B )

LN,
SEEIR) < A L 11 2 S e AR 5 K R 5 DA
FE 43S . TU9I. 39 XERFRERD A

XEHS 1671 -3354(2020)07 - 0049 -05

Water Hammer Protection in High Lift Pumping Station with
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Abstract ; In case of an accident shutdown of a high lift and short distance pump station, the water pump will reverse

rapidly, and the usual valve behind the pump cannot be closed quickly, which leads to the rapid reverse flow of the u—

nit, and negative pressure and even liquid separation in the pipeline accompanied by large pressure rise. In this paper,

the characteristic line method is adopted to simulate the transient process of the pump in case of power failure, and the

axial flow check valve, air tank and air valve are used for the water hammer protection. Simulation results show that the

protection performance is significant as the unit reverse and pipeline positive and negative pressures are all controlled in

satisfactory ranges.

Key words: axial flow check valve; air tank; high lift pumping station; water hammer; protection
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Application of a New Hydraulic Automatic Turning Gear

in Three Gorges Hydropower Station

ZHAO Yonghui, CHENG Chuanshi, FAN Jianghong
(China Yangtze Power Co. , Lid. , Yichang 443001, China)

Abstract;: Considering the disadvantages of the original motor-gear—driven turning gear in Three Gorges Hydropower Sta—

tion, a new hydraulic automatic turning gear is developed through structural optimization. The new device not only solves

the original problems, but also improves the turning efficiency, shortens the construction period and reduces the invest—

ment in human resources.

Key words: automatic turning gear; hydraulic; hydro-turbine generator unit; turntable bearing; universal drive rod
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Comprehensive Management and Ecological Water Supply in Tarim River Basin

Adeline Maimaiti

(Xinjiang Tarim River Basin Management Bureau, Korla 841000, China)

Abstract ; The comprehensive management of Tarim River Basin is introduced, in which a strict water resources manage—

ment system is adopted and an ecological water supply scheme is implemented. With these measures, the vegetation of

forest and grassland in the upper and middle reaches of the Tarim River mainstream has been effectively protected and

restored, and the ecological environment in the lower reaches has been preliminarily improved. Serious degradation of

the ecological environment of the river basin has been effectively alleviated. The groundwater level in the receiving area

has been greatly raised and the water quality has been significantly improved. These remarkable achievements produce

extensive and good social impacts.

Key words: Tarim River; comprehensive management; ecological water supply; ecological environment; ecological

benefits
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General Construction Layout of

Minjiang Longxikou Navigation Power Junction Project
LI Zhiwei, ZHANG Yichi, CHENG Haikun
(Powerchina Guiyang Engineering Co. , Ltd. , Guiyang 550081, China)

Abstract: Minjiang Longxikou Navigation Power Junction project is close to the Jianwei County, and the total volumes of
the earth—rock excavation and waste are rather large. In the project implementation phase, the general construction layout
is further optimized, including the junction layout, construction diversion scheme, topographical and geological condi-
tions, traffic and transportation requirements, and the embankment and waste material yard arrangement. Actual con—
struction of the project shows that the optimized construction layout is reasonable and compact, which provides a satisfac—
tory condition for the smooth implementation of the project.

Key words: Minjiang Longxikou Navigation Power Junction; junction layout; construction diversion; general construc—

tion layout
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Geological Disaster Prevention and Control Practice

in Wudongde Hydropower Station
LI Yufeng, PANG Qingzhuang, ZHAO Yan’ an, HE Xiaopeng, GUO Jinyang, LIU Yuanchun
(Wudongde Project Construction Department, China Three Gorges Construction Management Co. , Ltd. , Luquan 650041, China)

Abstract ;. Wudongde Hydropower Station is located on the Jinsha River at the border of Sichuan and Yunnan Provinces.

Due to the adverse environmental conditions, geological disasters are frequently encountered, which poses a great threat

to the safe construction and operation of the project. The potential factors of geological disasters such as bank collapse,

landslide and debris flow in the dam area are investigated comprehensively. Then, engineering treatment measures and

management methods are proposed correspondingly. Practical experience shows that the proposed measures are feasible

and effective.

Key words: Wudongde Hydropower Station; geological disaster; prevention and control; practice
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Analysis and Treatment of Excessive Vibration of

the Support Cover in a Hydro-turbine Unit

HOU Junlong, YANG Mingyang, LU Nan
(China Yangtze Power Co. , Ltd. , Yichang 443002, China)

Abstract: The excessive vibration problem of the support cover in a hydro—turbine unit is analyzed. It is found that the

essential reason of the excessive vibration is the partial damage of the 1# runner blade. Then, the damaged part is re—

paired during the unit maintenance, which effectively solves the excessive vibration problem.

Key words: hydro-turbine; support cover; vibration; excessive
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Exploration and Practice of the Delicate Safety Management of

Operation Team in Hydropower Stations under the New Situation
SHEN Tongke', SUN Yong’
(Hubei Qingjiang Hydroelectric Development Co. , Ltd. , Yichang 443000, China)

Abstract: With the improvement of the safety management level of hydropower enterprises, the management of the fun—

damental teams is also becoming more and more standardized. From the angle of the delicate management, various meas—

ures are proposed and analyzed for the delicate safety management of the operation team in hydropower stations. These

measures can effectively improve the safety management level of the operation team and guarantee the economic benefits

and sustainable development of hydropower enterprises.

Key words: operation team in hydropower stations; delicate management of safety ; exploration and practice
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Management of the Environmental Protection Work

in Resettlement Areas of Hydropower Projects
ZHOU Jian, ZHANG Yanping, GU Qinghua, SUN Xiaomin
(Office of Resettlement Work, China Three Gorges Corporation, Zhaotong 657000, China)

Abstract : Management of the environmental protection in resettlement areas is an important part of the resettlement man—

agement work in hydropower projects. lts validity and reasonability are essential parts of the completion acceptance of re—

settlement work. The current situation and existing problems of the environmental protection work in resettlement areas of

hydropower projects are summarized. Then, some effective management measures for the environmental protection work

in resettlement areas are proposed, such as the establishment and improvement of the environmental protection regulation

and policy system, the environmental protection planning and assessment, and the strict implementation of environmental

supervision system.

Key words: hydropower project; resettlement area; environmental protection; management measure
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