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Protection and Management of Water Resources in the Yangtze River Basin
MU Hongqiang

(Bureau of Water Resources Protection of the Yangtze River Basin , Wuhan 430010, China)

Abstract; Water resources protection is an important aspect of the Yangtze River ecological environment conservation .

With the emphasis of the Yangize River Conservation , the protection of the water resources and water ecology of the Yan —

gize River is an important topic that should be studied deeply . This paper introduces the current situation of the water re —

sources protection and management of the Yangtze River , as well as the current status of the water quality . Considering

the requirements and basis of the protection work under the new situation , the essential content of the water resources

protection and management is analyzed. Some suggestions are then proposed for existing problems , which could be useful

reference to the water resources protection and management of the Yangize River .

Key words: Yangtze River basin; Yangtze River conservation ; water resources ; water quantity ; water quality ; water e—

cology
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Optimization of the Technical Water Supply System for a Hydropower Station
ZHAO Yewen, DOU Lefei, YUAN Zhangcheng
(China Yangtze Power Co. , Ltd, Yichang 443000, China)

Abstract: The characteristics of the technical water supply system in a hydropower station are analyzed . It has certain

advantages such as the redundancy of main equipment , two-stage pressure reduction , forward and reverse water supply

and safety design. While no redundancy of the first -stage pressure reduction valve is provided. On the basis of no addi-

tional equipment and reasonable utilization of existing equipment , an optimization scheme is proposed , in which a one—

stage pressure reduction routine and a two -stage pressure reduction routine are provided separately as the major and

standby water supply. The reliability of the system is improved with this redundancy design .

Key words: technical water supply ; pressure reduction valve ; optimization

IR ARPER FRAE P HOK, ST OK Az
PR I [F] 2H K FL s 1 K R g, A R X i
ATV I A ] T BOR R4

SRR RS, 241847, EEA Tix
FIUARBOT OB RS KT L 2 4
BT AR AR, AR EE ) — G R T TUAR A AL
TEARENN A & B HTA B4 i 6l 1 (2 A] FR
i), FEAFA BN R AR AR R 58 A &
G170 R T UKL T 5 fe i T
E 7S o E T

1 Hu REARMK RS R
1.1 HHBENT

K H T T, R ML E A 'R
Fs B EA 2019 - 11 - 13

700 MW [ B BUKEE KR ML, & $5i2% K HL i 10
TR B e R B Ak e, FL L T 7 e D B ka0 o 32
VT, 0 R KA — PR AEREAE B T FR K A, 33 B Bt
FEAS AT AT R K s Atk ZEORIE K Rl A 3R
FURIETEE T, B KA 8 T 215 & K AL, LA
PERKRRIF R S BB 2 Ak 45 . R 10K i
il TR 22 R ZE R W oty | st KSR ISk,
1.2 BAREKRZERE N

KRR PR R Ge R IR T [ Y A
K= KIEE A KB UK DR B AR ST N, 5
FHAKUEE FAHSBHLAL ;2 & 4 H 3hig kR, 1 & TAE,1
B ;3 S OIUKEE R g R, 2 5 R
R, 1 & TAHE, 1 G481 R ; 1F 5 m
el 120 5 BT B Sk oo SO P AR 2
(E 1),

PEEE RO SC, T T RRIN, F= B SR e e A LEH S A B B s ARG AE T AR



B3, 45 FEK R R BEOK RGENAE

2020 9 H

2 FARBOKRFEILE S
2.1 HARMKRZEHRLE

2.1.1 7Ta#%H

ZHARBK R GE R I & HBOK T, S5 G514
FARMK R G FE BOK 1135 %€, BOUKE ) 800 8 A
T 2 P AT Bt AT G U4 288 KU i B K

R GLUE K AR A Gl s 1R ] — FH — #5153t 91
A RIBHTOA R | 248K AR B G080 1R 5 A Bk I 5
i T K I R A T LA U 2, PR SR SR 22 2R
TEIBAT o

TEIE R B AT G ad s A7 A 5 S8 K e LA R — 2%
ol 1 5 ST ) PG | L REAS 0 1 5 w5 T e 2
AT RAFRIRES,

2HP %
DF11 DF12
&@DF9 FO5 g.@ DF10 i 1
2 RRKE o b
DFS
F04 kL
b ><; K é%
355 9K 1Y HL ) 1 3
o o I
s 455 s R
= >q D< i If
15 W 1 18K @
DF2 DF5 DF6 —
F02 % Ik JE 1 %
{ &7
= iy 275 Pk 1 F B g -
g 56 K o DEL i3 .,
Rk I
B1 FAREKRGEE

2.1.2 R JEEIT

GHARMK RGBT G =k X, 758
JEREAAS TS OLT | BEAS b 25 R AT 45 G0k e 1R 7% 327 1)
R LU, 0T DAAE— 2R 080 H 1) e — 0 8 ) 2 () 5 28
AR EE , 8 R AR e 1 3 1 I 7= A= 118 4R ) A e
0, HE I RRARR Bl S M X3 28 X RGN R il
XTI TAEN G B0
2.1.3 EREEKEIT

EHARBOKZRGEITA 4 ~HLZ) I (DF9 [ DF10 |
DF11 .DF12) , 40 B 0E s e {8 i 1 14H . st T A B
FE IR B ERATE | REAE A RS 145 FH P B — T K I
B A TRIETIIRER , T BRSNS L) R AR IR A P
& RFRE BT,
2.1.4 =A%

ZHARMEIK R GEAE U [ K B At
FERFRI 4 20080 s 1 298 i b, D I 1 11 /K s
Jy I ARy R R L (A% TR ey 22 A ik

JEH7) , M FR —J7 TET B A% 30771 T (K 42
), B LA A B (K TR ST — 25 Th i AR 445 P
(%4 s S — T T RES R H I, (K A5 B K T g
(SR B, (RIE R Ge 4k o 45 PR KU, RiE
NG 2 0 s e ) 48 2 4 P 0B 2 428 3 46 11
]
2.2 BAMKRFZHRE

BB AR RS — GO R R TS TUAR B, 5K
HE— B0 BRI AR T S5k s, D0 — £0% 080 ) 25 2K ke
F F G BRI 7R AL, 2 R A R 0 B e
W HRE TR RGBT, & KA — YR T i
e 2 A — s 4 5 e, WU AR itk R
GEARREIE R K Jh B WK, H A S AL T,
K2 K HL 3 T R Y 2 T O T B2 E ol
700 MW FL UK R HLAL, #5 R AR 5 A LS 17
ATRESECE MRS T,



K L5 R fiE IR

2020 4FE55 9 A

3 Ptk

3.1 Rl
xE R e A RS2 IR, e 1 5 —
s IR A i el e R AR MESE B, R,

AE% SEAEAS B —Z0s K @ A5 0 T, SEA Tt eieask
Wt AR E 1 SURR 2 5080 8 LK 2 500
Bt DF7, B 1 S8R IS 2 508 i B AR
2 SRR RPE D DF7 RIASAVE A 1 SR IS 2
SRR R A T (G 2)

A iila
DF11 DF12
M®DF9 § F05 M® DF10 E17]
2 RKE 4 FK I 451
DF8 ‘
FO4 >4 % I K 4 éﬁ
{7}
35 WK Y BARN |
FO3 'g WEHER
{7}
: E PEIK & >
255 P 1 g s 1
ron | DF2 DF5 DF6 T {>¢
S w o
| 25 W JE PN | =
WA SEIUK H oy DE DF3 DF4
SO &
ARk H 15 B

B2 fLisigiaE

FrZFARMOK R G e I8 EaR A b A i
WU 1R i 1% S 0 — FH — 45 151 el S8 i, — %
N—Zs R BEK , — 8% N Gs R K
3.2 BITAHRMEML

AR AR AR T2 AR K R 5 — Gk
FEBEK B ST, 2 WG 08 147545 Rz 107 s AT,
TERZKIA , — G R MK 7 s 1T, o = A R Y
PR FIGEE . R, FEXZ B B AR K R T
TG, 0 234 BB 2% R ol 2 8 AR A, W ARt
KZAG a1 Ak .

7K LS TR RIS 7K 313 PR AR AL e st s, W
GFERAE T — AN BT AR 28 10 AE U, ik
A, — G R AR R ALK, R EKE &
FHAEAK  TEAR K, UK A7 8, — o e Bk AE R
PR, — s AR AE A& K
3.3 EZMRUEHES

IHORBOR R Ges AL BRI AL S RGL IR B
T PR IK— & — TR,

SEX B WV N S ot ) S A e YR Y 9
BT, RERSHE HI U IR B AR5 7E S A BT LAY
PREEEL TAEN G B O RE  RIVRE — 2 fitk B
— AN A, o n] LR e 2 — el I 1K A s

8

7, Tl SRR S R 0] — G (K is 1T, PRBRd:
ARPOK RGN A B WrHaT, PRV T2 4,

4 %5 15

A XHZ K R AR K RGE LB T LAY 7
B, Bgh Tz AR REMIE S 52, e
XTHEARMEIK RGAFFEA B AR 12w A b T =)
F AR R AR i B R AR A AR T — P R G
5 5 BB R 1ia 15 05 A 7 58 A St , fs
PERnZ AR MO RG2S e, MR
KIS HLAFARBOK RS i de bk, d B
A—EMNSEME,
S
[1]PNEH, B DE. =i AR R G T]. B4R E
77, 2010, 38(8): 1188 —1191
(2GR, =i T i LA B AR RG22 a2 [ T].
AEAKFIK L AEBEsFR, 2011, 32(5) - 86 88
(3R AT K HL s B AR K R GE A7 78 (1 10 R K ekt Jr ik
[J]. BHEEE RS, 2015(2) : 98 -98
(4] Tz, 305G mKJK i H AR MK 2 Gk 7 52 i if
FE[J]. HEgA KFIKE, 2007(10) ; 119 -121, 123
[5AHE K, FEF 7K kAR IR B A0 IR Ak 7K A B A 53 17 1
[J]. BApvTHL ST, 2019, 41(6): 517 —521



2020 4E55 9 Ko
2020 Number 9

5 o B R
HYDROPOWER AND NEW ENERGY

o34 2
Vol. 34

DOI: 10.13622/j. enki. cn42 —1800/tv. 1671 —3354.2020. 09. 003

FEMN B A TEA DB AT B A X 45 Tl ol B $T IS

M 4k R
(SRR AR AT L5t 101100)

$EEE < AV T i RO B S, 4 T AR SR PR B L AU A 2 92063 AR ISR ) rh it i gl
R H——RI kol SERE LI AR i ERFREROOL S, 40 e Tl R SR R B L, A S He— 0 T AR 4 T
RAEVE 7RI 5 | BRI AT Sl AN T A B GTRIAR , PR RE TR 0o T B D Tl s

SCERAR] AR YN RIS H K30 Tolk ey
hE 5K S . TM614 XERFRERS . B

MEHRS 1671 —3354(2020)09 —0009 - 03

Development of the Regional Industrial Center in Africa with

the Help of the Flagship Electric Power Project
YANG Jidong
( China Three Gorges International Corporation , Beijing 101100, China)

Abstract: Due to the lack of electricity and the primitive infrastructure in Africa , its industrialization process has been

seriously hindered. The Great Inga Hydropower Station project, a flagship power project described in the “Agenda

20637, can provide a turning point for the local industrial development with its high —quality, low-eost and huge -amount

electric power. It is believed that with the construction of the first phase of the project , its demonstration and leading

effects will bring investment in other areas , and gradually build the clean energy center into a regional industrial center .

Key words: Africa; flagship project; Great Inga project; industrial center
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Statistical Model for Surface Deformation Monitoring of
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Abstract : Considering the influential factors and the mechanism of the surface deformation of the embankment section in
canal projects, the basic structure of the deformation monitoring statistical model is proposed , and the forms of the water
pressure factor, temperature factor and time-effect factor in the model are analyzed. The rationality of the factor forms
and the structure of the proposed surface deformation monitoring statistical model is verified with a practical example of a

typical embankment section. It could be useful reference for the deformation monitoring of embankment canal projects .
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the Battery Energy Storage Technology in China Southern Power Grid
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Abstract; The battery energy storage technology is of certain advantages such as fast response speed and high regulation

accuracy. Thus, it can provide a better support for the safety , stability and economy of the power grid. After a review of

the relevant regional policies of China Southern Power Grid , the existing battery energy storage technologies are com —

pared and the positive impacts of the development of battery energy storage projects are analyzed . The application and

development opportunities of the battery energy storage technology in the peak shaving and frequency modulation in pow —

er grid side and the frequency modulation in power generation side are discussed .
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Reduction of the Grounding Resistance of 220 kV Transmission Line Tower
LIU Jiang
( Changjiang Institute of Survey , Planning, Design and Research , Wuhan 430010, China)

Abstract: Reduction of the grounding resistance of transmission line tower is an important measure to ensure the safe

and stable operation of power grid. Taking the BABANUSA — ADILA 220 kV transmission line tower as an example , key

factors that affect the resistance of the grounding devices are analyzed . Effective measures are then proposed to reduce

the resistance of the grounding wires. Satisfactory application performance is achieved .

Key words: grounding wire ; resistance ; reduction ; key factors
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Emergency Treatment of Fiber Channel Fault for Transmission Line Protection

YANG Tao, WANG Longhui, HU Songsong
( Wudongde Hydropower Plant , Kunming 651500, China)

Abstract; Considering the importance of the protection channel in 500 kV transmission line , fiber channel is widely a-

dopted for the line protection. The characteristics, advantages and disadvantages of the fiber channel are analyzed .

Based on the analysis of the fiber channel configuration and the in -situ operation experience , the common faults of the fi—

ber channel for the 500 kV line protection are analyzed and corresponding fault diagnosis and treatment measures are dis —

cussed.

Key words: 500 kV line protection ; fiber channel ; channel fault; emergency fault treatment
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Transformer Fault Diagnosis based on Least Squares Support Vector Machine
GAO Jie, XI Xianpeng
(1. Hubei Xuan’ en Dongping Hydropower Co. , Ltd. , Xuan’en 445000 ;
2. State Grid Lichuan Electric Power Supply Company , Lichuan 445400, China)

Abstract; In the fault diagnosis of transformer with a classification model developed based on the least squares support

vector machine (LS —SVM) , the reliability and accuracy of the classification are not good . Study shows that the prob—

lem is due to the choice of the penalty factor and the kernel function parameter . The harmony search algorithm is thus a—

dopted to optimize the penalty factor and the kerel function parameter . The fault diagnosis simulation results show that

the reliability and accuracy of the LS — SVM are improved with the optimized parameter values .

Key words: LS — SVM; harmony search algorithm ; transformer; parameter optimization ; fault diagnosis
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The Construction of Deepwater Jacket Foundation in

Far-reaching Offshore Wind Power Projects

FAN Rongshan, ZHANG Jian
(Shanghai Investigation , Design & Research Institute Co. , Ltd. , Shanghai 200050, China)

Abstract: The offshore wind power industry in China has developed rapidly in recent years .

While the offshore wind

power development in coastal areas is nearly saturated , the far—reaching sea areas will become the development focus in

the future. Taking an offshore wind power project in Fujian Province as an example , the key installation technology for

large-scale deepwater jacket foundation is analyzed . Considering the specific conditions of the project , the first piling

method is adopted and several kinds of pile positioning platforms are designed . Also, the construction methods of the

jacket and the grouting methods are discussed . It shows that the deepwater jacket foundation is a good choice for the far —

reaching offshore wind power development .

Key words: jacket; construction ; offshore wind power ; far—reaching sea
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Early Participation of the Operation and Management Units in

the Construction of Large-scale Hydropower Projects
ZHAO Shuang, DONG Zhongming, WANG Kai
(Baihetan Hydropower Plant Preparatory Department , Ningnan 615421 , China)

Abstract ; Three different modes for the operation and management units to participate in the construction of hydropower

projects before the power generation are compared . Specifically, the construction and management combination mode is
discussed in depth, including the participation depth and the entry timing. An effective participation scheme is then
summarized , which could be useful reference for hydropower projects to further optimize construction schemes and im —
prove operational stability .

Key words: hydropower station ; construction and management combination ; seamless transfer
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Analysis of Abnormal Sliding of the 2F Unit Water Intake Gate

in Shuibuya Hydropower Plant
TANG Wei, WANG Wei, WEI Xingbo, ZHAO Jianghong, ZHANG Yingqiang
(Hubei Qingjiang Hydroelectric Development Co . , Lid. , Yichang 443000, China)

Abstract: Abnormal sliding of the 2F unit water intake gate is frequently observed in Shuibuya Hydropower Plant . Anal-

ysis shows that the fault is mainly induced by the aging and failure of the sealing parts of the gate hoist oil cylinder , re—

sulting in instability of the oil pressure in the cylinder and possible oil leakage in the upper and lower chambers .

Then,

the oil cylinder of the gate hoist is disassembled and all sealing parts are checked and replaced . After the treatment, the

sliding problem is successfully solved .

Key words: Shuibuya Hydropower Plant ; water inlet gate ; sliding; hydraulic cylinder
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Abstract: A large number of trash rack blades are needed in the water inlets in Xiluodu Hydropower Station . To facili—

tate the installation and maintenance work , interchangeability of the blades is required . In the traditional manufacturing

process of the trash rack , it is difficult to control the shape and position tolerances of the rack blade , and the coaxiality

of the internode connecting shaft holes cannot meet the requirement of no more than 0.5 mm, resulting in a poor inter—

changeability. Thus, the manufacturing process is optimized to control the tolerances and improve the interchangeability

as the position and shape are controlled with integrated fixture , and the shaft hole reinforcement plate is assembled and

welded. With the optimization , both the manufacturing quality and efficiency are improved .

Key words: trash rack blades ; manufacture ; optimization study
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Finite Element Analysis of the Lifting Lug in Upper Part of

an Offshore Booster Station with ANSYS Software
WU Zi’ ang, ZHANG Xiaorui

(Shanghai Investigation , Design & Research Institute Co. ,

Ltd. , Shanghai 200335, China)

Abstract ; Finite element analyses are carried out to determine the strength of the lifting lug in upper part of an offshore

booster station. Comparison of the theoretical and numerical solutions show that the theoretical calculation result is con —

servative. It is suggested to build a slightly larger model of the lug and the connecting structure for the simulation . It is

also found that the arrangement angle of the lug has a significant influence on the stress of the main column of the booster

station with the difference of around 15% , while an insignificant influence on the lug plate. A 45° arrangement angle is

preferred for the lug.

Key words: lifting lug; lifting; strength calculation ; offshore booster station

PHERf TR b XGRS PR R T XU BB AY
R AR, Ry 1 T RUBLAY < KIKEL” B AR,
KN BCE I T s B Aok &R
HEEH 3000 t B 4000 t J5E S5 000 t KB,
TR A RS R BT ARG R T L e dg i T
SN O RSN E NS5 Y B A e
SR et T i ok BOR B BaU , PRI /i B
R I AZ e — P S AT 55

BEE THEA LR B AU AR By P & e A ROt
W AR R P s Az, &t 18
FH ANSYS B4xt i B 13647 1 4007, JF 4R T AH
ERIR R TT R s 1 S R T HA BROGH
5 AR 2 S T TR 22T, FT
FEVEOMMT, U 2538 A BR T A R s

Wr#s B H#A 2020 - 06 - 19

H5 A F Z AR RO B RTEE T B0 i B AR st 7
TaAG, TR R e T S A R T
B 0 EEWESE T mHA R D SEBR i R T2
o TITA A 3 S U0 R SR 0 I (AR L o
B, %) i H RGBT B R T

ARSCLIHEH LT o LR i B i, ML SE
FRE A AT B B T A X oA TR
WIS RS ABROTEANAE R RTE T T3 i Hil
B XA A 5 BE AR, O i BRI L TR
VAR SEBRI HRE T25

1 mH ST R

g LT Rl bR HE R R HIRESE - SCHER R
(FEAGE AL BHE P MEESE) , — Bl 4 RE

EE® . R T8, 5, BB TR, EE XA TR S B M SE T AR,

46



R, 5 AT ANSYS B PFagtE bR LS R A BROT

2020 9 H

AL S AL B R Ak, PRt b R H B
M4 mE, E R A L, mEE
eI R BT WIS 10 B R R w0 s A%
i HA 5 i EINss AR 2 (B A AR A o A
1) 13 Lo B o 3 (i FH = (1) S e A% i )
VAR
f,=P./(2R. xT) <F,
p, =" (1)
q
F, =0.9F,
APy oA EE T P RS ) a3 m Bl TR R
Woh AR B S E g O HBCER; T o i B R R R
(4B R EARE, f E SRR R ) ; R, A EIFIER; F,
RV T 5 F, AR S AR
2) A i EA L B s 3 s FH = (2) R A% 55 D)
VAR
fi =P/ (23 (R -RL) <F,

(2)
F,=0.4F,

APy o H 1 PN S T 25 e O 1 AR s B
InaEAUEECE ; R S H AR E s A AR
R N HALFAE 5 0 O o B B0 i A X B2 Al
JE Fy A VRHBTYING T

2 mHEARICHE

2.1 HRTER

DI - Th R s BB i EoA 4], il ANSYS
A7 A P R KA T AN, BRI
SR TG B C (SHELLG3 ) |, 1 F- A4 2 Be i Hom
SER , 11 B B BRI AR S R 60 ~90 mm , iNZhIA
A E A 50 mm, SZAE EAE R 1 500 mm, K 15 m,
2EK 1 RL % ] DH36 — 735 11 DH36, Ji IR 38 Ky
355 MPa, SRV p=7.85 x 10” kg/m’ , VL &
N E=2.06x10" Pa, RSt v =0.3, HE MR
(I BE A R m, FIR B R N B 7 BR8N Pa, A BR
TR 1 K2 iR,

ARG HAFIE 25 57 2 A0 7E T X LR Ry
TR EASR Rl T T B AR B S AR Y
A BRITAIY | — 5 T &% & 3] BA.al A 5] 57 5 1 EEARAH
M JERAREA 732 F1 43 I AR BERS B Lt T T AR i
HAYZ S, FEIEA T i ESm AT, AN R %

Hi f B nss i 32 77, ik BT 5 i AR A5
(52 T334 5 5 —J7 T T I AR R SR - 5
PR R BB B B, i B SN L5 H i A Y
AL, S SR PRI A Jey PR R 3 o o) oy B S AR
LERRRARZZ 1o Wr , J5 S IR RE S X I 3 i HA R
AR IMLAL, AT RS, AR et T 2 2%

E1 BEERTEIE

AN 7ol
, 7l
7 e a /

2 mERMAERTERE

2.2 BREHREE

R LA F & FITE ANSYS H U T R A
CiU I N E N1 IS X B S /S 20 v Sy o 1 S =X P
At TXERR LR s TS 8% - HEARES A R RS, it
AN Ry STAE T b AR A | PR A G A sy 4 T
ENLBESL

far g 100, FARAH e 3 R 3 000 t, ¥ Fh0 far 2%
JEINAE B EAL RN, FEZ IR T8 S E IR R
B R T RO REUE AN T . R
THI N B[ fap 4k Py = 18 000 kN, J7 618 Z BliiE i) ; i H-
ST N K R 2 Py =2 530 KN, 7 6 X BlE (A
A T AP K 1] 7 28 P, =909 kN, J5 18] K ¥ fil

47



K L5 R fiE IR

2020 4FE55 9 A

1EM,
R SR 485 aniEl 3 s,

3 HWRFHREHRE

2.3 HRNMH

JNESR A5 1Y von Mises b 1] = QNI 4 FIizs , i
TITHEEG SRR A B KN SR 277 MPa, e K )
A7 B R AETE i B S EAEAE A

4  E{KLZEH von Mises M 1= &

H N ) = B A fa alt— 20 B 25 SR B
R A A (DLIEL 5 i B AR AL B RN T R
201 MPa, ZETEF M HAR S i B AR 28 507 8, 1
BRI IR INEE LR AR B KN 1/ 30% F2 A, ReHE A
R EIE R BRI IR R R AR 254 , ARG R
P B IE WAL RS RS | EnsEAR S
o HARAREZEAL ,  RICAE Al FH A BROCAR (A4 7 i B SR
WAL, 5 Bl A A ST 1 B B i B AR AR AR Y | 33
2R R 18 32 1 AR A, e 245 31 B I A% 45 SR FF AN i
Ty, 2348 i BGR  AE

48

L

B 5 mBER von Mises M /1= E

SBUIC S O /A WA N B L N a2 F S
ARTTHASR HREERIEILER 1,

1 EREHEERSHAERTIHTEERIILER MPa
BSITTRLER  AROCITE L
m HALAb S N g f, 130 56

m EAFLAE B YN ) £, 77 35

M L oM ER BT i TRk
2 SRR i) R SR 25 b (n s B AR e B R g i )
M), R 8T B AR R A 1 7 B s, T2
P FAF, SARICHT R4 RA W B 2257 2567 1
e o PR 0] SR sk, B AR AT DL o B
THR TS R A T PR, A ES BT RS,
{HRA 2 ANATIR 3%, L ARZA S 3G
2.4 BEHREBRERKIT

T el FARZH el T HAESE - SRR SS
PR 38 7 e LA E 4 A BRI TR L,
et e SREUR R ML - mdd - i H AT
KRB BEME MRS AR TRAES
MEAE MR L, T I TR HESRSEAA A AT
[ 5 1, 7 EAR A B 7 ) DR T it T B A A 2 1
TR 1o, T sf-h, 255 e 28] s B DU ) R 4 4 1 32
oL

VgL s R e i 3 A B U E 6
FioR, o — S 00T XY IE AR B TS AT



SeFih, 4 T ANSYS B4R b T A B m B A FRoT 2020 49 A
FEAGE , EmEAREMES X ERAE o RE T mH 200r
HIAR BT S
S 200 b
R
ly &
2 199
b
5
— ” 198 b
\ @ 0 45 % 135
S be fEal®
B8 ARFBETHEHRSRERAMNNE
3 45 ik

Ee6 mETEHAmETEE

R TS EE o X R EE R4 52 T 52 FE LR IE
A 7 BN ZS AT A AR S BT, 23 ST o =
0°.,45°.90° ,135° 1) s A BROGECAY | A5 7561
AN AR/ INANAE AN AR A1 s 2 9 4 FH 7 1] 4331
BT SMT

7 FE 8 2l T AN[R) 1B T WA A5 6 X 5k
RN J) 784, A RE o DA O° ST g et 1 g A%
ST NI K FE 4501 1N ) e/NR 235 MPa, 135°
IR 185 KA 277 MPa, B F1 AL A &, fe KB 3K
/MBS T 15% 2247, 3/ BRI 1 ) A8 1 34
AR AR HE AR AR AR TR (R ) RNV IEANEH 2 £
JEE AR AT 3 i AR 7 B R T e, PRl et
T BTG - ER gl e i B a5 # et i, vl AP SR
W o =45° 17 R T A0

280

260

von MisesM. J7/MPa

240

0 45 90 135
i al®

B7 AEfRETRERLRKNNE

3 3 X TR Tl b AR B i - () 2 A i 5
58, % AT TR A R S A RO AE R B
e EARAN [R) A A B X A s A RE e A SCRT DA
WILAFRILLT 4518
1) FE AT i B A A% I, B T F 45 SR AR
¥ I TR] SR SR I 0 i 2 R T A IR OTHE TR A%
DA H Y,
2) Bl ) o HAR ) BRSNS RO R, i
SR T 5 e A 3 Y A5 A R AT A R L A SR
I3
3) iy B A A R T el E A T s i AR,
FEHAE 15% 247 00 (R HAR 52 i G 7 FLf, iU
FeRI o =45° 877 [n) KA T i HAT
T FIRFIE I ZS e T LA R B2 i
T RESIEAZR S Sl m B AL .
Sk
(1] FBE, M. I TRFE LI 248X T 08 7487
[J]. KA TR, 2009, 7(2) : 50 - 51

(2] H3CH, &Il MHRTA RICERBE ARSI I]. A0 T
T2, 2009, 31(z1); 94 -97

[3]RWA, FBIRSE, ZAh. M mELSIAL )], AT
&, 2019, 48(3): 57 -60, 64

(41 B MAHEAN L )ZEA0 i BSREE BT[], M AL
B FARZEBE2E R, 2015(2) : 32 -34

(S1TUTW), B, RS, 5. MAn R MR AR 22 42 T S5k
SR Cl// M E T ESs . b — i A E S ) 2 R 4y
BOESCI S, K%, 2005 1 081 -1 084

49



2020 4E55 9
2020 Number 9

KOH

5 o B R
HYDROPOWER AND NEW ENERGY

o34 2
Vol. 34

DOI: 10.13622/j. enki. cn42 — 1800/tv. 1671 —3354.2020. 09. 014

KB YAFERRMERBENSHUERE S

FREM, XA T

2 B, T TR

(HEATTRSOK IT AT BRAF, I R#ER 610051)

$REEE < AR IR K FlL S T R I PR T 1 SR G MR B LR, 45 i L AR R A U 230, o D
TR EAN OB S N EA T 00T FE B HE A PR B T, xR A T i B A2 IR T S S0 A TR

BRERBRE, 0 TR E B T M ) R ™

SCERER] ;I RS R 5 U R I )
FESES . TV X FRERD . B

XEHS 1671 -3354(2020)09 — 0050 —03

Analysis and Treatment of Abnormally Frequent Air Replenishment in

Governor Oil Pressure Device in a Hydropower Station

LI Jiadong, WANG Wenchao, LUO Hao, LIU Minqi, WANG Xuecheng
( Yalong River Hydropower Development Co. , Ltd. , Chengdu 610051, China)

Abstract ; Abnormally frequent air replenishment phenomenon is observed in the governor oil pressure device in a hydro -

power station. Based on the composition and working principles of the air replenishment device , possible causes of the

problem are analyzed. The air leakage point is then located in the field investigation . After the leakage point in the weld —

ing seam is repaired , the hidden risks of pressure loss of the governor oil pressure device is successfully eliminated ,

which ensures the stable operation of the unit and the safe production of the power generation system .

Key words: governor oil pressure device ; frequent air replenishment ; welding seam ; oil-gas ratio
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Design of the Hoisting Scheme for Super-heavy Equipment in Goupitan Shiplift
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Abstract; The hoisting and installation of super-heavy equipment is a difficult process in the construction of shiplift .

Considering the stepped dam crossing mode of Goupitan shiplift , a steel wire suspended bearing platform scheme is a—

dopted. The technical characteristics, safety and operability of the scheme are discussed from different aspects such as

the design of the scheme , implementation steps and benefit analysis . Practice shows that the scheme can effectively solve

the abnormal hoisting problem due to the limitation of site conditions . The hoisting task of super-heavy equipment is suc—

cessfully accomplished with ensuring the safety , construction time and economic benefits .

Key words : shiplift; super-heavy equipment ; hoisting
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Application of NARI NES6100 Excitation Regulator in a Giant Hydropower Station
ZHANG Yuandong, LIU Guangquan, LIU Chengxiang, HUANG Kewei
(China Yangtze Power Co. , Lid. , Yichang 443133, China)

Abstract; The imported excitation system of several units in a giant hydropower station is now of certain problems such

as the dissatisfaction of the requirements of current standards and the shortage of key spare parts .

Thus, localization ren—

ovation of the excitation system is carried out. The original excitation regulators are replaced by domestically made NARI

NES6100 excitation regulators. Rigorous testing and practical operation of the renovated system show that the renovation

is successful as the stability and reliability are in accordance with or better than the national and industrial standards .

Key words: NARI NES6100 excitation regulator ; giant hydropower station ; imported excitation system ; localization ren—

ovation
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Innovation and Practice of the “Work in Two Places” Scheme in

Hydropower Stations under Centralized Control Operation Mode
ZHANG Peng

( China Yangtze Power Co. , Ltd. , Chengdu 610041, China)
Abstract: An innovated “work in two places (station and city)” duty scheme is adopted in Chengdu Centralized Control
Center of the Three Gorges Corporation for Xiluodu Xiangjiaba cascade hydropower stations . With this scheme , some of
the station operators now can work in the Chengdu Centralized Control Center as supervisors and carry out the operation
monitoring and control work of the cascade hydropower stations . This mode optimizes the allocation of human resources ,
expands the monitoring scope of the equipment , and improves the management level and the well -being of employees.

Key words: hydropower station ; centralized control mode ; operation management ; duty scheme
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Optimization Renovation of the Governor System

in Gaobazhou Hydropower Plant

LI Yingang, HUANG An’ guo
(Hubei Qingjiang Hydroelectric Development Co . , Lid. , Yichang 443000, China)

Abstract: Considering the problems found in the governor system in Gaobazhou Hydropower Plant such as the frequent

loss of controlling pulses , difficulties in the improvement of the primary frequency modulation characteristics and the vul —

nerability of the frequency measurement board , an optimization renovation of the system is carried out. The configuration

and control mode of the governor system are optimized to improve the control accuracy . After the renovation, the prob—

lems are effectively solved.

Key words: servo system; differential amplifying module ; governor system
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Installation and Adjustment Process Optimization of

the Self-compensating Axial End Seal in Gezhouba Hydropower Station
HE Qiangfeng, CHEN Yuan, HE Jia
(China Yangtze Power Co. , Lid. , Yichang 443002, China)

Abstract: Considering the structural form , quality standard and installation method of the self -compensating axial end

seal in Gezhouba Hydropower Station , the installation and adjustment process of the main shaft seal is optimized . The in—
stallation processes of the main shaft bolt protection cover , anti-wear ring, floating ring and sealing ring are analyzed .

The calculation method for the end jump measurement by turning gear method is discussed . Practical application of the
proposed optimization scheme in the main shaft seal of the unit 18F in Gezhouba Hydropower Station demonstrates its sat —
isfactory effect.

Key words: Gezhouba Hydropower Station ; self-compensating axial end seal ; main shaft seal ; end jump measurement

by turning gear method ;installation and adjustment
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Intelligence Construction of Control System in Shuibuya Hydropower Plant

QU Sensen, ZHANG Nian, XING Dan
(Hubei Qingjiang Hydroelectric Development Co . , Lid. , Yichang 443000, China)

Abstract: Considering the important role of Shuibuya Hydropower Plant in Central China Power Grid , the disadvantages

of the current secondary control system adopted in the power plant are analyzed . Then, an intelligence construction

scheme of the control system is suggested , including the database , function partition, user interface voice , intelligent a—

larm, intelligent report, system resources control , trend analysis and data forwarding .

Key words: trend analysis ; automatic point linking ; data forwarding ; intelligent report
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Key Points of the Unit Price Preparation for Small Section Tunnel Excavation
WAN Jiajun
(China Three Gorges Construction Management Co . , Ltd. , Chengdu 610000, China)

Abstract ; In the construction of Wudongde Hydropower Station , a number of small section tunnels are needed for grou —

ting, transportation, ventilation or smoke dispersion. While the unit price of the tunnel excavation work is often a focus

of dispute. Taking a construction branch tunnel with the section of 4.5 m xX5.2 m as an example , the major factors af-

fecting the unit price preparation are analyzed and the corresponding pricing parameters are determined . Then, some ra—

tional suggestions are made for the unit price preparation of tunnel excavation .

Key words: Wudongde Hydropower Station ; small section tunnel ; key points of unit price preparation for tunnel excavation
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