"

# 3L 24 61 % 3 I ' A ISSN 1671-3354
CRESMTIN . (HRESRIT (KN ) ) NRBT a8

(RES ARG A TFREIRE) KEHT G
75 77 40 8 ——Hr = AL 3 BE\ R 58 T

(CREROL AT (i ) HmE ) ST

448 4 ST R AT \ .

N Y
k . 3 Y
e MR K
JRE (/e
@ HYDROPOWER AND NEW BNERGY

ISSN 1671-3354

H‘ ““H \ﬁ“f( tngpn PEERBRERERAS

MIESHKDEBIRESZS 2020
$34%




MLEEKRDERIEFZFSENERNMKBTLERS

FEZRb : B

MIEERR (FEREEHET ) -
TER. EFHE.
Z b (FRBIREmHE ) -

TEE. D, TRE. BAR. X8,
FRE.F B.F B HIER. B L
TR KRN BRI SRR BREEHER.
%OFE . B K. wER. BIOK.

BBK: vaX (%)
MBI 8% (%)

HWILEKAEBIEFSH/ND
KBEERDBRBEERAL AR
Y Th % 7p
201911 A8H, #MitAEKN XK
BTRZESH/NKEEVERSHRIE
THESWEF/NKBEESEEZR
ZombtiT =it B s M & 7,
kBEEKBITIEHS0RMAFZSI
2Wo ERDERRMEM E, S
MEFETHNKBEETESENEE
A% HITTEARZR, HESHT
ENTieX &,

FfE. TR, BE B/E.

:I

BEY. Bit—

EFE. & = FrE.F F. FTFHE.
% E.BER. B . REIT. BER.
BRAZE. BRRT. B . B B, FER.
EREY. B, &t —

CP J 7K“EA%:§/\#%}% %5 *k/}lu/z:\/z(\i%

I TN N
YT EE PO



fd 53 4L

H Tl

2020 55 5 81
5 34 & (S5 191 1)
2020 45 A 30 H
1987 4F9 H AT
2010 4F 1 A ¥4

B E

Z R (

(LA [REE )

Xzer T ()

Bhfrde oS TR
WEZRR

R OWBENK F &

RN KRR ki
wETr

VAR [CEE W0 )

FANE EXE EHR A0

FISCHE AT

W ALRE Xlizik

XU SRR B30 4 1K

o 'R &

WA wtate ar AT
[ SR A SEY ) S B | QLT

LR BRIRE FRIE

R

KBk A A EAOR R
= s S S € i I 152 s

ST L0 AR R
TR bR W E S
WA X P
w B O

£ & H F

BEHREIER BIH

BRARBRE F4R

HITRIESR Rolz

Bl E & Mok M fh

FE XITDR

NOEREHE 71 1F

FE R

B OX|EBE
3] XL

SR
F RN
3=
B
%

THR L E

|
HANE

FEHM
EEANL

AR B
4
&
B9
E - mail
3£ 8] g
Nl 28 fr
Hoos
rERE
& i
ERER
AFEIT

WHEABL AR P2
o ] = e S R A AT B ]
WL KT R TR R 2
(oK HL 5 HTREIR ) Dt &
RDURE T2
430072
027 - 68772726
sdxny5429@ 163. com
http ://www. hshe. org. cn
DT 7R R BREN 55 A7 BR A W)
ISSN 16713354
CN42-1800/TV

YFAMES 4200003300079
027 - 87874931
10.00 7o/ JH
B ELT

FUFA ORI e A G ) T SR —— [l P 2= B 22565 87 JR AR 23 (L
55 B B EHDL k4,2 b sk JE(D)
AKATHE L) AL R S GE
WA L, 5, 22K L (6)
VOYE oK el A TR EE LI B BT 55T
YRS TR SC (1)

LA A 7K L IS A i e b
FeEER AR RRAEIE R AT (15)
BT SO T DA RO A LA IR A 1

.................................... A5 4T HakEE I

v, 2B (17)

Of=#RO

KA K LA T3 B LSS5 A A
Wi, 2 H B (26)
DU A SR IK PR G R B AR 43 #r LR (32)
I LA R FIRR EIIFTE S R eeereerrrermermmrmes

JiZEgE X EIR  INEZE PN 5 (35)
B, T R A AE K T AR R 22 4B AT I G, vevveeerrmmmmeermmmnneenns

Dep L sE A, B 4R(39)

O 5EE0

H 7 Al BT (B0 Q0T TAE = R SE R G R e
WL, B RTHE(43)
T IV K EL T b i e 2 XK B I LZE R S 2 Bl I 5T AT oo
SRk, L, N 5 (46)
TRHTK L R AR R RN IS S AR -eeeeeeeeeeeee BOKWi(51)
[ ZITHILE TR A BRSBTS - 894, PN (55)
TR IR HIETHI 5520 B A K HL 3l 114 o7 XB5EhE , M E W (58)
IKATHEHL) ™ 2F LA I SRR TIGE oo M 2, XN4EK (62)
— i AR AR SR R ) A AT S AR B eveeemennnnininnnnns BRI (65)
500 kV GIS HLi H g SFe UK & SR #7500 B—— D4 K
FL 3l S 441 BRAGAR, B ik, BT (68)
KADKES K B HLRE T2 v S b BEAD A3 B (72)
[3%@‘%@}— 3 %k%*ﬂ%%*}ﬁ?ﬁiﬂ%fﬂﬁ*ﬁ ...........................

......................................................... THEME, 2 & (74)
#IE(76)

[HAFIEARSH ]

CN42 —1800/TV = 1987 * m * A4 * 80 * zh * P+ ¥ 10.00 =* 3000 * 21 * 2020 - 05



HYDROPOWER AND NEW ENERGY

May 2020 Number 5

Contents

Better Dams for a Better World : Observation and Reflections on the 87th Annual Meeting of ICOLD -«+-creereereeeeeees
................................................ YANG Jun, SHANG Yanguang, DAI Lingquan, LI Shuai, ZHANG Ya(1)
Optimization Renovation of the Computer Supervision and Control System in Shuibuya Hydropower Plant =~ «--+-eeeeeeeeee
.................................................................. XU Xingyou, TAO Jijun, WANG Yong, LAN zhizhuan(6)
Design and Analysis of the Seepage Control Structure in the Rock illed Concrete Dam in Shaping 1I Hydropower Station
PLOJECL ##+ s+ s sesessmssse e ettt LIU Minghua, TU Chengyi, YE Jianqun(11)
Renovation of Rural Hydropower Projects in Efficiency Improvement and Capacity Expansion in Hebei Province , China
......................................................... ZU0 Yanxia, WU Junyue, CHENG Qunwang , SONG Jingya(15)
Vibration Treatment of Hydro-turbine Generator Unit with Innovative Support -arm Jacks «=v+eceeeereeeemcoreerneaeaereeeenes
............................................................... LI Hong, GUO Yizuan, XIANG Jing, XIANG Huigiong(17)
Three-dimensional Turbulence Analysis of Multi -gate Sluice using ANSYS Fluent -cececeeecereereeeeeneens MU Yan(21)
Real-machine Simulation of Grounding Faults of Large -scale Generator Rotor =~ =+=rserrrrrsmeereererereariieiieieieeneee.
.................................................................................... YANG Xinzhi, LI Wei, SHEN Zhiyong(26)

Statistical Characteristics and Basic Variation Pattern of Floods in Hanjiang Shiquan Reservoir — «reeeeeeereeeeceeeeeececees

Leading Phase Operation and Under -excitation Limit of Generators —««-+=s++«=+sssssesssrreemmiummemiieseiiieesiiiee e
............................................................... ZHOU Meiying, LIU Xiguan, SUN Hongjun, SUN Tao(35)
Application of Electronic System in Safety Management of Highway Tunnels in Hydropower Projects — =«+-cxerreeeeeeeeees
........................................................................... MA Zhonggang, YUAN Liangpeng, WEI Ran(39)
Practice and Reflections of Staff (Model Mentor ) Innovation Studio in Electric Power Enterprises «+eteteeeeeerereeeeeees
.......................................................................................... WANG Bin, SUN Yong, XU Ziya(43)
Analysis and Treatment of Abnormal Governor Twitching in Kaplan Turbine Units in Gaobazhou Hydropower Plant
........................................................................... ZHANG Xingbin, HUANG Anguo, SUN Yong(46)

Analysis and Treatment of Internal Leakage of Governor Hydraulic System in Hydropower Stations :cceeeseereeseeeeeeees

Design and Application of Navigation Dispatching Management System in Xiangjiaba Ship Lift ~ «-eeeeeeeeeereeeesereeeeees
................................................................................................... XU Xincai, SUN Wencai(55)
Application of Oil Mist Absorption and Drainage Device in Hydropower Stations — «+=++--- DENG Yaoxi, YE Yulin(58)
Renovation of the Driving Rods of Servomotors in 2F Generator Unit in Shuibuya Hydropower Plant =~ -+ceeseeeeeereeeeees
...................................................................................................... YANG Jun, LIU Weibin(62)
Analysis and Treatment of a Water Induction Fault of
the Upper Guide Oil Groove
........................................................................................................................ ZENG Junbo(65)
Analysis and Treatment of Excess SF s Micro-water Content in 500 kV GIS Current Transformer in Houziyan Hydropower
QEALION  * v rerrsrrrnensnsenruenenetteeaeteeete ettt a e CHEN Weilin, ZHONG Bin, QIN Zhiliao(68)
Analysis and Treatment of Stator Bar Corona in Large —scale Hydro-turbine Generator +-«=«+s+esseeeee- MAO Yedong(72)
Case Study of a One—point Grounding Fault of Generator Rotor in No.3 Unit in Geheyan Hydropower Plant ---+--+-----
................................................................................................... HU Changxiong , LI Dong(74)
On the Dispatching and Operation Post Training under the Joint Dispatching Mode of Hydropower Stations ~— «+=eeeeeeee-
.................................................................................................................. DONG Feng(76)

Editor : Editorial Office of Hydropower and New Energy

Post Address: No. 8 South Fastdake Road, Wuhan, Hubei, China
Post Code: 430072

Chief Editor: XIA Jun



2020 4E55 5 4
2020 Number 5

KoH 5 OB
HYDROPOWER AND NEW ENERGY

o34 2
Vol. 34

it

DOI:; 10.13622/j. enki. cn42 —1800/tv. 1671 —3354.2020. 05. 001

B #F By K

&R E Ry it 57

——FEIPRRINZE A5 87 fmAF Ry ME 5

R ! .. 1
¥ IR AL BAabs L F
100038 ;2. = fE AR ALz AT F R, Widb BB 443000
3. ZUREPRAETRIE AT A RA A, L

(1. P EHRIT =R AT R ], b st

M ik e

100032)

AR T EPRRINZE F 2 (1COLD) M 58 AW RIS 87 JRAE S0, [ PRk Zs 514 mior 90 4Rk R 5
B2 A R AT PRI B, O TSI THAR K S A it oK AR L SR AT 3R 20T e, i i 52 b ife 4
SIS B E) ™ S AL R, Sl 3RS AR A RN s A T 3 4 AR R R A8 A2

SRR« [ BRI ZR B2 KM K s R
HhE 5K S . TV63 XHRFRERD A

XEHS 1671 —3354(2020)05 -0001 - 05

Better Dams for a Better World: Observation and

Reflections on the 87th Annual Meeting of ICOLD

YANG Jun', SHANG Yanguang' , DAI Lingquan', LI Shuai®, ZHANG Ya'
(1. China Three Gorges Corporation , Beijing 100038, China;
2. Riven Basin Project Operation Management Department , China Three Gorges Corporation , Yichang 443000, China;

3. China Three Gorges International Corporation , Beijing 100032, China)

Abstract: The history, organization structure and the 87th annual meeting of International Commission on Large Dams

(ICOLD) are introduced. Since its establishment for more than 90 years, ICOLD has been continuously advocating the

safe, efficient, economic and environment 4riendly dam construction , and promoting the advancement in dam construc —

tion technology and the sustainable development of water and hydropower resources .

By formulating standards and guide —

lines, and constantly improving the dam construction technology and management mechanism , ICOLD promotes the lat—

est concepts and public awareness to build better reservoirs and dams for the benefits of all mankind .

Key words: ICOLD; dam; hydropower; environment
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Optimization Renovation of the Computer Supervision and

Control System in Shuibuya Hydropower Plant
XU Xingyou, TAO Jijun, WANG Yong, LAN zhizhuan
(Hubei Qingjiang Hydroelectric Development Co . , Ltd. , Yichang 443000, China)

Abstract: Considering the problems found in the distributed double Hoop network computer supervision and control sys —

tem in Shuibuya Hydropower Plant , an optimization renovation of the system hardware is carried out. The double-star

type network with higher reliability is adopted . Redundant configuration is set for important signals such as speed , volt—

age and current. Thus, the requirements of the national standards on the unified timing system , power supply and syn—

chro-check lockout relay are satisfied , and the reliability and automation level of the system are greatly improved .

Key words: computer supervision and control system ; optimization ; double-star type network
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Design and Analysis of the Seepage Control Structure in

the Rock-filled Concrete Dam in Shaping II Hydropower Station Project
LIU Minghua, TU Chengyi, YE Jianqun
( Powerchina Huadong Engineering Co . , Ltd. , Hangzhou 311122, China)

Abstract ; Based on the design and construction practice of Shaping Il Hydropower Station Project , the design and anal -

ysis of the seepage control structure of the rock filled concrete dam are introduced. The results show that the rock filled

concrete is of excellent performance in seepage prevention and thus can be used for water retaining directly . However,

considering the influence of the practical construction process , seepage control structure is still necessary. To guarantee

the interdayer seepage prevention performance of the rock filled concrete dam, a self-eompacting concrete layer with the

thickness of 0.5 ~1.0 m and two to three times of the impervious property is usually constructed on the upstream sur —

face. Monitoring results of five years since the completion of the project verify that the seepage control performance of the

rockfilled concrete dam meets the design requirements .

Key words: Shaping Il Hydropower Station ; rockfilled concrete dam ; seepage control ; transverse joint ; dam waterstop
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Renovation of Rural Hydropower Projects in Efficiency Improvement

and Capacity Expansion in Hebei Province, China
ZUO Yanxia, WU Junyue , CHENG Qunwang , SONG Jingya
(Hebei Shijin Irrigation District Administration Bureau , Shijiazhuang 050051, China)

Abstract : Since the launch of the efficiency improvement and capacity expansion renovation work of rural hydropower

projects in the 13" Five Year Plan” , the focus of the rural hydropower industry in Hebei Province is the development of

green small hydropower projects. Taking the renovation work of Tianzhuang Hydropower Station as a typical example ,

the implementation process and management measures of the project are introduced , including the environmental impact

assessment , construction process and fund in -position situation.

Key words: rural hydropower ; efficiency improvement and capacity expansion ; ecology restoration; safe production ;

standardization
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Vibration Treatment of Hydro-turbine Generator Unit

with Innovative Support-arm Jacks
LI Hong, GUO Yizuan, XIANG Jing, XIANG Huiqgiong
(Bajiaohe Hydropower Plant , Loushui Hydropower Co. , Ltd. , Hubei Energy Group , Hefeng 445800, China)

Abstract: Excessive vibration is observed in the Jiao #4 hydro—turbine generator unit in Bajiaohe Hydropower Plant .

Possible reasons of the vibration are investigated and treatment measures are proposed . The traditional support -arm jacks

of the unit are renovated and installed , which successfully solve the vibration problem . Continuous monitoring of four

months of the unit shows that the excessive radial vibration of the unit is completely eliminated and the requirements of

stable operation are satisfied .

Key words: unit vibration ; support-arm jack ; Bajiaohe Hydropower Plant
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Three-dimensional Turbulence Analysis of

Multi-gate Sluice using ANSYS Fluent
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Abstract ; Considering the turbulence flow characteristics of the multi —gate sluice, a three-dimensional numerical simula-

tion model based on the turbulent motion theory is constructed to analyze the variation of the flow velocity on the cross

section of the sluice under the weir flow or gate flow conditions and the influence of the gate opening on the flow velocity

variation. It is found that the flow velocity variations under the weir flow or gate flow conditions are similar for the work —

ing condition 1 and 3. Also, the water-air two-phase distribution characteristics of the three -dimensional turbulent flow

field are obtained. The influence of the water-air phases on the water level rising and falling is discussed .

Key words: ANSYS Fluent; multi-gate sluice ; turbulence ; flow velocity
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Real-machine Simulation of Grounding Faults of Large-scale Generator Rotor
YANG Xinzhi, LI Wei, SHEN Zhiyong
( China Yangtze Power Co. , Ltd. , Yichang 443002, China)

Abstract; Real-machine simulation of various short-eircuit grounding faults of the generator rotor is carried out in two

generator units before the capacity expansion renovation . Then, different fault detection methods , including the AC volt—

age drop method, the potential distribution method and the impedance estimation method , are tested. It is found that the

test results of these methods are of certain differences with the actual situation . The advantages and disadvantages of

these methods are compared , which could be used for the choice of the optimal test method .

Key words: grounding fault of rotor; AC voltage drop; potential distribution ; impedance estimation
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Statistical Characteristics and Basic Variation Pattern

of Floods in Hanjiang Shiquan Reservoir
GONG Xiangzhao
( China Datang Shiquan Hydropower Plant , Shiquan 725200, China)

Abstract; Based on the historical data of 320 flood processes in Shiquan Reservoir , the statistical characteristics and

basic variation pattern of these floods are studied using the probability statistics method . The probability distribution of

the floods is obtained , which provides important reference for the optimal dispatching of the reservoir for the flood pre —

vention, abandoned water reduction and economic operation .
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Leading Phase Operation and Under-excitation Limit of Generators
ZHOU Meiying' , LIU Xiquan’, SUN Hongjun', SUN Tao'
(1. Shandong New Energy Development Co. , Ltd. , GD Power Development Co. , Ltd. , Yantai 264003, China;
2. Xiluodu Hydropower Plant, Yongshan 657300, China;
3. School of Electrical and Information Engineering , Tianjin University , Tianjin 300072, China)

Abstract; The importance and influencing factors of leading phase operation of generators are analyzed . Safety control

effect of the under-excitation limit on the leading phase operation and its setting principles are summarized . Then, with

in-situ leading phase operation experiments , the relationships between the leading phase influencing factor , the under—

excitation limit setting value and the measured leading phase capacity of generators are determined , which provides use—

ful reference for the further study of the leading phase experiments and the setting of under -excitation limit parameters.

Key words: generator; excitation system ; leading phase ; under-excitation limit
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Application of Electronic System in Safety Management of

Highway Tunnels in Hydropower Projects

MA Zhonggang, YUAN Liangpeng, WEI Ran
( China Three Gorges Construction Management Co . , Ltd. , Chengdu 610031, China)

Abstract : Hydropower projects are usually located in mountainous areas . The access roads are often of larger proportion

of tunnels than conventional roads , and the tunnels are often very long and of two -way traffic. Thus, the driving safety in

the tunnels has become an important issue . An electronic system composed of video monitoring system , emergency phone

system and cable broadcasting system is developed and installed according to the visible principle for all monitoring

fields. Thus, a full video coverage of the tunnel without dead angle is realized . The system is of great help to the safe

operation of the tunnels as it is able to assist the operation management and help to handle emergency accidents and e —

vacuate people.

Key words: hydropower project; tunnel ; monitoring; emergency phone
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Practice and Reflections of Staff (Model Mentor) Innovation Studio

in Electric Power Enterprises
WANG Bin', SUN Yong’, XU Ziya’
(1. Hubei Energy Group Co., Ltd. , Wuhan 430077, China;
2. Hubei Qingjiang Hydroelectric Development Co . , Ltd. , Yichang 443000, China;

3. Metering Center of State Grid Hubei Electric Power Co . ,

Ltd. , Wuhan 430077, China)

Abstract; Based on the practice of the staff ( model mentor) innovation studio in electric power enterprises in Hubei En —

ergy Group, the experience on how to effectively carry out the innovation work of the studio is summarized and analyzed .

It shows that the staff innovation studio plays a good role in stimulating the innovation awareness of the staff , strengthe—

ning the construction of skilled technicians , and cultivating professional talents. Also, some useful reflections and sug—

gestions are presented.

Key words: construction of industrial workers ; staff ( model mentor) innovation studio ; establishment ; practice and re—

flection
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Analysis and Treatment of Abnormal Governor Twitching in

Kaplan Turbine Units in Gaobazhou Hydropower Plant

ZHANG Xingbin, HUANG Anguo, SUN Yong
(Hubei Qingjiang Hydroelectric Development Co . , Lid. , Yichang 443000, China)
Abstract ; In the Kaplan turbine units in Gaobazhou Hydropower Plant , abnormal twitching of the governor system is fre —
quently observed. Possible causes of this fault are analyzed and tested. Then, treatment measures are proposed corre—
spondingly , such as the adoption of more intelligent control strategies and parameter optimization , replacement of non—
contact sensors , usage of qualified turbine oil and regular oil filtering , implementation of signal filtering or reduction of
the transmission distance , changing the signal transmission line material , the measurement elements and their installation
positions , and reasonable adjustment of the power regulation dead zone . These measures can effectively solve the twitc —
hing fault of this type of governor.

Key words: Kaplan turbine ; governor; twitching; treatment
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Analysis and Treatment of Internal Leakage of

Governor Hydraulic System in Hydropower Stations

DUAN Shuihang
( Xiangjiaba Hydropower Plant , China Yangtze Power Co. , Ltd. , Yibin 644612, China)

Abstract ; Internal leakage of the hydraulic system of the hydro turbine unit governor may lead to various problems such

as the decrease of the interval of automatic startup of the system , frequent startup of the pressure oil pump , oil tempera—

ture rising of the sump oil tank , and even the unplanned shutdown of the unit , which may seriously affect the safe and

stable operation of the unit. A rigorous internal leakage detection process is developed to locate the leakage position and

the causes. Then, corresponding treatment measures are proposed . To effectively control the internal leakage problem ,

we should keep improving the quality of the design , manufacture, machining and assembly work of the governing sys —

tem, adopt a closedoop tracking management of the seals of all valve parts , and conduct preventive maintenance before

sealing failures.

Key words: speed governing system ; internal leakage ; sealing; test; sectional closing valve
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Design and Application of Navigation Dispatching Management System
in Xiangjiaba Ship Lift
XU Xincai' , SUN Wencai’

(1. Fujian Energy Investment Co. , Lid. , China Three Gorges Corporation , Fuzhou 350000, China;
2. China Three Gorges Mechanical and Electrical Engineering Co . , Ltd. , Chengdu 610000, China)

Abstract: Ship lift is the only navigation structure in Xiangjiaba Hydropower Station . In order to ensure the safe , effi—

cient and orderly operation of the ship lift , a ship lift navigation dispatching management system is developed with the

advanced B/S architecture , which realizes the informatization and convenience of the ship passing processes .

The suc—

cessful application of the system in Xiangjiaba Ship Lift demonstrates the feasibility of its design .

Key words: ship lift; navigation dispatching management system ; system functions
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Application of Oil Mist Absorption and Drainage Device in Hydropower Stations
DENG Yaoxi', YE Yulin’

(1. Dadu River Maintenance and Installation Co .

, Ltd. , China Energy Investment Corporation , Leshan 614900, China;

2. Sinohydro Foundation Engineering Co . , Ltd. , Tianjin 301700, China)

Abstract ; Oil spill of the bearing oil groove is a common problem observed in hydro +urbine generator units. In order to

solve this problem , measures such as improving the oil groove structure or the sealing modes are usually adopted . How—

ever, these measures cannot completely solve the oil spill problem . Oil mist absorption device is a novel facility to solve

the oil spill problem , while it is seldom reported in literatures. Based on the oil mist generation mechanism , it can effec—

tively collect the oil mist. Following the analysis of the structure and working mechanism of several types of the oil mist

absorption devices , the successful application and renovation practice of the oil mist absorption device in a hydropower

station are introduced. It provides useful reference for other hydropower stations to solve the oil spill problem .

Key words: oil mist absorption device ; oil groove of bearing ; oil spill
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Renovation of the Driving Rods of Servomotors in

2F Generator Unit in Shuibuya Hydropower Plant
YANG Jun, LIU Weibin
(Hubei Qingjiang Hydroelectric Development Co . , Ltd. , Yichang 443000, China)

Abstract: The renovation of the driving rods of servomotors in 2F generator unit in Shuibuya Hydropower Plant is intro —

duced, which successfully solves the problems such as the excessive fit clearance between the driving pin and the pin

hole, frequent cutting of the elastic cylindrical pin of the pressing plate , and the inconsistent pressing strokes of two ser —

vomotors. Operation tests show that all operational indexes are normal and meet the requirements of relevant regulations

which ensure the safe and stable operation of the unit .

Key words : hydropower plant ; servomotor; driving rod; renovation
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Analysis and Treatment of a Water Induction Fault of

the Upper Guide Oil Groove

ZENG Junbo
(Sichuan China Huadian Muli River Hydropower Development Co . , Ltd. , Xichang 615000, China)

Abstract: A water induction fault of the upper guide oil groove is observed in the No . 1 unit in Shangtongba Hydropower

Station. Through a detailed examination of the operation data before and after the fault , and the inspection of relevant e -

quipment , it is found that the impact of the oil flow leads to the collision between the oil cooler copper tube and the fixed

steel plate and causes water leakage , which finally results in the water induction into the oil . The inappropriate design of

the oil cooler structure is the basic reason of the water induction problem . Then, corresponding treatment measures are

implemented and the normal operation of the station is ensured .

Key words: water induction into oil ; oil flow; oil cooler
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Analysis and Treatment of Excess SF; Micro-water Content in

500 kV GIS Current Transformer in Houziyan Hydropower Station
CHEN Weilin, ZHONG Bin, QIN Zhiliao
( China Guodian Dadu River Maintenance and Installation Co . , Ltd. , Leshan 614900, China)

Abstract : In Houziyan Hydropower Station , excess SF¢ micro-water content is observed in the 500 kV GIS current trans—

former. Causes of the problem are analyzed and corresponding treatment measures are implemented . To prevent the oc—

currence of this problem , several suggestions are also proposed . Firstly, the initial design should be well planned to a —

void the change of equipment type in the middle of the operation . Secondly, sufficient time should be given to the pro—

duction and installation of the equipment . Thirdly, the control of the installation quality should be emphasized . Finally,

new technology should be adopted to avoid the exposure and moisture of the internal parts .

Key words: current transformer ; micro-water content ; exceeding the standard
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Analysis and Treatment of Stator Bar Corona in

Large-scale Hydro-turbine Generator

MAO Yedong
(Overhaul and Maintenance Factory , China Yangtze Power Co. , Lid. , Yichang 443000, China)

Abstract ;: After more than ten years of operation of a large -scale hydro-turbine generator in the Three Gorges Hydropow —

er Station, corona phenomenon is observed at the end of the stator bars and is increasing yearly , which affects the safe

and stable operation of the generator. By tracing the development process of the corona , it is found that the corona is due

to the contamination of the generator ends. Then, effective treatment measures are implemented and the cleaning fre —

quency of the stator bar ends is increased. After the treatment, no corona phenomenon is observed in the past three

years.

Key words: Three Gorges Hydropower Station ; generator; corona; treatment measure

—IRHLERE 700 MW A FLATLE TR PRl B 2= 45
Fa R Z2 G 85 A 25 ) | 8 i 308 B 2 )23 AR R BHL 14k
B R Lt U A A F BHLBJ 52 2 55— 2 v PR BHL B
FIE B Y L 2 A = G B 2
H IR BEL B 2 2 5 55— s F BH B 22 )2 2 T 38
FER 20 mm , B2 )2 MU B 55 B 2= R 2 N 25
X FP LR R 14 22 G )5 T 25 H6) BENS S PR AR ik ) 22
AT LAV R R e VB, RS A 003 ) 06 e i 10 b
Bt TEIZEHLAL 10 RAFLBRE T HLUPRES R
4, ARAEIT JLAE MRS B 4P a7 v | - 2 i 8 4
R A B L PR AR I A

1 HEEE
2016 4F 1 Hix Gl 15 H/AIMERT , 46397 N 51

B —IRAEN LA GE T2 We B & BLPH 8 1 o K, &t
Wi HEE.2019 — 12 - 09

T AR AR L R ORAGE A 1 R

B1 EF&EmBARESIRITE
FL 5 A FRL IR IR A )7 A AP - 5 — Tl o LA
LR AP FEL BEL BTy 22 =5 5 — 2 i L BEL T 2 2 PO 42 DX R
AT S R B A A R LB 22 2 DX, L
R A IMILE B ACIR , SME 2N BE SR ARtk
R, S B A, B2 Y = R B
Vi B = S B 2, R AN 2 M L 1 4

EERIT: Bk MR, 5, TR, E2N SR ol i < — K & R B 7 w1 T4

71



K L5 BT AE IR

2020 455 5 H#A

GEREFNIA 2 A8 e 1817, Zoili AL S | K ie 4
PN ARSE —TEIZ G WL LA BSOR  — i
IR P R ) J I R SRR A, 5 T 3 AR AR ER L4
ORI AR 1 PR,

F1 BREHEEKEITE

s ] M Ao/
2016. 1 37
2017.4 49
2017. 12 69
2018. 10 87

2 WM R T

i N G0 R B 07 1 b R A L R 1) 22
BALEIAT TR ST, MR R s T AL T T
RIS L A BT T X e

1) 457 A B B A PR 1 2 1 v B Ak B9 67 B3 4
FL o LT [ R R 2k My bR s ge i s n
2P, MR 2 Bds, VAR 2 L TR
PR AR RBO Y, (HE T2t i ity B 2 i Ok
L T ¥

R2 LHEHMESHRSHESRITR

LML Hoik/ A i /%
N2 44 50.6
JET b 56 64.4
JEF T i 31 35.6

2) Fie LR A LR S 0L B o, L IR L
IR F BBy 22 2 5 50— S e e BEL BT 22 )2 O X (AR
TR PR ERBHLAE X ) AT HL BHL BT 22 J= i g it il n 3k
3 R, 3R 3 Bl S LA i R 2 B 2 A AR R A
PRy 22 = A R AR B X

x3 BEFEBLSHESITE

R Taaa o L VA B/ A /%
KB B#= E X 76 87.4
fRRRELB 2 X 11 12.6

3) Xt LR SR B B T R (£
4) , Hp R TR AR 0 V, B 11,55 kV
(RHEHLE DL HE 20 V), WIEE4 8 E, A6
BILAL A HL 2 T 0 b A A A2 AT H AN 8 v 11 e R i 15
Hrf 77% 09 L2 AR IS 1T LA K T 9kV I £k i
Ui B o
72

x4 SLEBERASEBHESRITR

N Ry /A~
<5 0
5~7 3
7~9 17
=9 67

4) AN AT, kAL T R,
MFEER, e SRR ah s, m Tzl
SRR AR rh AR — G v LB )2 1
( RV R BEL 45 42 X)) A F S 6 32 e R, L 37 i 38 A £
o PRAE R LA A T A AR A R IR BHAE X 5 e
WA R F) 3 775 0 28 i A AROE R BEL(E B AR B 75 B )=
(RN ) o TS YRS AT T i AR R B T
G2 R (8 75 7 SRy i otk L S Ry L PR DSCEE VR T R 128
Wi JFaRAL . Bl S BORRAL B L 700 ok — 20
S, I | R R T ) S DX S AR RE ) F
WL, 0 R ) SRR E LR 32 1 T 10 H 2 P R 38 D
HEBR,

M TA G ZRALE Rz 7, Ll 55 LT v
SR, PME 1 L A A L RO I 2

3 HLEAL PR M SOR

AREHLLER) A B 7R ZAE BRI . O
JPC I B A FRUAILE St ) R V5 B rL 2 SR 3 )RR T
JER 2 Wit R AV REL B 2 J2 3 T 0 2T 8 4, SR AIGBEL By
ERBALT 1 em’ ;@R FTT 1% LM M T A Bt
FMHE, D RMBBENSBEIAELT 1 om’;
DB 1t , 7 5 28 o g 30 1K BEL By 2 DX dk ( 4%
PR R0 0 ~80 mm) N 1/2 & SETR A 2 Tt [l 1k
I HL BEL B A B B 3 223415 | SRS FE AT B i o 5 2
AR BH By 2 DX 2 80 e il 2 3l 1 Ak ARG Al B 7 42 3%, it T
24 h; QU B B it , 78 20458 it i e AR L 22 X
(LRHEURARIEAS 11 60 mm DA b)) BRND BB —%%
T BELI 5 X3P 172 2 B S TRl A 2 1 Ak i B B
RGBSR 227, 2 0 181k 1 BEL B2 0 £ = AR B By 2 4
FEIX (R 02 60 ~ 80 mm ) v 5 IR B E 1%,
R ROFE R I BT 24 h; @75 = BB 2 )2 AN g =
TR EE PR AL DECJOT08 , [ 1k 24 by DL e 1w Ll
UG @FF 1. 1Un iRIGHL K TR AL BISCR

Wb ) 5 TR PRI AE 1. 1Un 3056 8 R G
S R TICREL A TR P 58 A I ASU A Ao s B O 00
B e 22 Ak BB 57 f) 6 FIGH H R KT 500, 3
TR UE B AR B 2 A BRASCR AT



Bl i : REDKEE A A A LRE T2 it b A 0 A

2020 45 H

TETFJR IR i S AL BT A H T dE P A B A
FHAS AL T 5T 2016 4F 4 AR iZ A WL Eitfr
T — KRB T 2017 4F 4 AT T8 —IK
FEAY ,2017 47 12 A #7755 ki & A 356 I 0t
FFTER A4, 2018 4F 10 A #0775 =Kk # .
RIRLERILE 5 Fis

%5 HEAERBRERK

BAT o Bk W EEW
AbE L HE a4 .
- ER A B R i v - %y
L L L T R
91 10.19 Hik 2016.4 FTHE LHE THE
201 F 10.87 ZBbk 2016.4 THE THE THE
111/ 9.85 AUk 2017.12 - - ToHL
283 4 11.21 AR 2017.12 - - ToHLE
47 ¥ 11.38 AR 2017.12 - - ToHL

(L3F 70 W)
FARBRRNL B R L F e 1817
2.2 BiTEEE

1) PEHFRAE B L2 55 o 2 26 IO S 43 B A1
IR T, AR AL BILS B B 44 Tl L2 PR AT, AT R
Hinel /5 5 R R (]

2) FEAF AR . SRR SFs SUARTOK &
H, AAEENREE, ERRER,AERRM £
MR,

3G A i, A oLt [l B 22 1Y E 2%
P 1 BB A 2% B, R A T T Y TR
T, 45) B A8 B 7 S AR

4) SRR HRI 5] A as T, R R AR S AT
B5CHI AR IR o 2 28 23T HR K 0, AN B 3 1T g
PR, SRS BT RCR | 3847 — 2 B[R] S A A B R B 46
W BR5R) , T8 AR TR A B

5) TR E R 1 B AOK e 5% 5 1 SR U
RARSIATAT I T H W i 28 S B oK & itk
B HR AN A RCHIWr s T O, T & B
FTELER

6) S WA I FH A 2 W ) 2 R AOK 5 1 i
ATSERF W EE ST GIS I A il RS IR R, — H R i
R, MR ICE R i, B 1 Sy oK bk e 22 T
R ML N S

7) B LI T e A I [R) 446 2% 55 b RHA B

RIGZE R W, 5 91 FEANEE 201 Al T2 i v i
HLEFEANERS B3 3 AR (R A PR R R s oA =
NHEABS R AERE TR WA R, 3t
AR LA R R FHAR A B 7 0k A 7 H S A RS (R A5CR
RAF, BT, KM HRETE 2018 4F 10 A Xz HL4H
() LA AT L A T L S T TR 3
4 %t B

AT AR K AL B, XHZ & & AL 2 Y & R
FEA THONATN T, FE T Y800 i & RS O
AL R AL % 2 f e ia 1T, X T e 2e 7%
5 % FLFEL B 7 R o A R B R e S A R0 B T
AR AR XA R & H AL A 1 S A
HEAT AT UESE T 2 ML S8 I 35 o) R 118 7 A A 4
B S A sE R T RN 51 S Y 1N & L
TRV TR, R, AR UR A 2 14 A B vk
Xif 2 FELAIL ) Fi 2 TS S A AR T A i A 2K

ALK | 22 v it BRRAR 3 s i R v U
AT S IR IR AR K o B A
3 45 ih
TE I X IZHL I ERER R E SFs SARRHUK & AR
AT S A0 A AE T IR AR vl TR A
Fres AR PE AR O T AR B T AR A AR
B oA PR (HR TR B L R rh U 2 5
TRMEEAE | S LRI FRESR A T2 AT A BN
PR () ) E 2
FETF PR B AL EE ) IR 4 A7 E A R

% e WU R 4 R A PR R e
TR 4, 2 s A 7 B 2 JE R AN ] T LS £ P
A TR B | DA H 22 5 AR A it A (R AN G 5 =
SE IR g AR rh T2 o AR, S R A
SRR S W ORAT 48 1T A 5 DU A HTRTEOR i R
BT REE B I 47 o 2 R 2 A 1 7 i 3k B N
T R R
SEk .
[1IARER. SFe AIRA AR S [J]. /IVKHL, 2013 (4) .

98 -99, 78
[2]5KkiERIR, K& X SF, “UATH K EFH SRR ].

BHEAE SR, 2014(34) : 147 - 148
(3807 A. B RS R T [ J ], (RaRtiE 7, 2017

(34): 64 -64

73



2020 4E55 5 4
2020 Number 5

Ko 5 OB OB R
HYDROPOWER AND NEW ENERGY

o34 2
Vol. 34

DOI:; 10.13622/j. enki. cn42 —1800/tv. 1671 —3354.2020. 05. 020

BAEE] 3SXBEIETF— R EMEGDH

ER=Y T S
(TR AR 8] 4 KBH 443503)

PO LTI TR A R 3 5 R U LRE U 25 (R D 5 B0 7 — st AR P SR (O 2 1 sl i W 4
TEREIINT, 1 Sifp AR A D LR AR 3 L, il e [ B Dl A Vs ) — BB TSR R T DR e 1 [l e, A SR A%
T R R S R BUBIL IR A A ORI , LI > 35 FEAS: AR AL (R RN , AN BE R RS AL e 7 BB IR R )

KRR - 51— s b RS S RN 5 BT v )
RE 5 ES . TM31 X EkPRERD A

XEHS 1671 —3354(2020)05 —0074 - 02

Case Study of a One-point Grounding Fault of Generator Rotor in

No. 3 Unit in Geheyan Hydropower Plant
HU Changxiong, LI Dong
(Hubei Qingjiang Geheyan Hydropower Plant , Changyang 443503, China)

Abstract: A one—point grounding protection action case occurred in the No. 3 generator unit in Geheyan Hydropower

Plant is studied, which is caused by the grounding of the low voltage side of the excitation transformer . Firstly, the

grounding protection principles and the protection range are introduced . It shows that the whole excitation circuit from

the low voltage side of the excitation transformer to the rotor windings can be regarded as the rotor circuit . If the one—

point grounding protection action of the rotor is related to the voltage generated by the self -shunt excitation , the low volt—

age side of the excitation transformer should be the focus of the inspection , rather than the rotor and DC parts.

Key words: one—point grounding of rotor ; low voltage side of excitation transformer ; Geheyan Hydropower Plant
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On the Dispatching and Operation Post Training under

the Joint Dispatching Mode of Hydropower Stations
DONG Feng

(Hubei Qingjiang Hydroelectric Development Co . ,

Ltd. , Yichang 443000, China)

Abstract; The dispatching and operation post training work under the cascade joint dispatching mode of hydropower sta —

tions is discussed. Problems found in the post training of the dispatching and operation staff ,

especially the new young

employees , are analyzed. Measures to improve the post training work such as tutor and apprentice are proposed . An ef-

fective and feasible post training method is formulated and satisfied results are obtained .

Key words: joint dispatching of hydropower stations ;
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