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Decision Making of the Construction Diversion Scheme for

Nam Ou 7 Hydropower Station with Game Theory based Combination Weighting Method

JIA Hongyi', NIE Peng’, CEN Dairong , CHEN Li’
(1. Powerchina Kunming Engineering Co. , Ltd. , Kunming 650051, China;

2. State Key Laboratory of Water Resources and Hydropower Engineering Science , Wuhan University, Wuhan 430072, China;
3. The Open University of China, Beijing 100039, China)

Abstract : The decision of construction diversion scheme will directly affect the construction time and cost of hydropower

projects. Taking Nam Ou 7 Hydropower Station as an example , the decision making process of its construction diversion

scheme is introduced. Two diversion schemes are compared with the game theory based combination weighting method .

The subjective weight based on expert investigation method and the objective weight based on entropy right method are

taken as the players in the game. The game result with the minimum deviation is chosen to re -weight the subjective and

objective weights and get the combination weight . Then the combination weight is taken into the TOPSIS decision making

model , and the optimal scheme is finally obtained . The accuracy of the decision making model is verified by the practi —

cal case.

Key words: construction diversion ; decision making ; game theory based combination weighting ; TOPSIS method ; Nam

Ou 7 Hydropower Station
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On the Charging of the Design Work of Proposal Stage for

Water Conservancy Projects with Simplified Project Establishment Procedure
ZHANG Yuzhu, CHANG Hanjun, Shang Qin
( Changjiang Institute of Survey , Planning, Design and Research , Wuhan 430010, China)

Abstract ; For water conservancy projects with simplified project establishment procedure

, in which the project proposals

are not prepared , analysis on relevant regulations and specifications shows that the design work of proposal stage should

be charged. However, the current charging standards for proposal stage should not be applied directly . It is suggested

that a discount factor of 0.5 ~0. 8 should be applied on the basis of the current charging standards considering the char —

acteristics of each project.

Key words: water conservancy project ; simplified project establishment procedure ; project proposal ; charging of design

work
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Selection of Key Technical Parameters for

Pump-turbines in a Pumped Storage Power Station
SU Yanyi
(Harbin Electric Machinery Co. , Lid. , Harbin 150040, China)

Abstract: The proper selection of key technical parameters of pump —turbines will directly affects the operation economy ,

safety and reliability of pumped storage power stations . The key technical parameters such as water head , water lift, spe—

cific speed and cavitation coefficient of a large number of existing pumped storage power stations are summarized statisti —

cally. Then, considering the hydraulic design and manufacturing level of modern pump -turbine, the optimal parameters

including the specific speed and suction height are selected for pump —turbines in a pumped storage power station based

on the statistics and empirical formula.

Key words: pump-turbine ; specific speed ; suction height ; pumped storage power station ; cavitation coefficient of de—
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Three-dimensional Limit Equilibrium Analysis of

the Outlet Slope of Diversion and Spillway Tunnel in Tuoying Reservoir
ZHANG Jiawang , FENG Xiaobo' , RONG Guan', TANG Xinyu’, MENG Shigian’
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science , Wuhan University, Wuhan 430072, China;

2. Guangxi Water and Power Design Institute , Nanning 530023, China)

Abstract; The slope rock at the outlet of the diversion and spillway tunnel in Tuoying Reservoir is of developed structur —

al planes. Due to the weak interlayers existed in the upstream side and the dip slope structure of the downstream side

the slope is threated by potential instability . In this study, a three-dimensional model of the slope is constructed and lim —

it equilibrium analysis is carried out considering the controlling structural planes and possible sliding modes .

show that the safety factors of some potential sliding masses are lower than the required numbers .

The results

Then, support meas—

ures are proposed to ensure the safety and stability of the slope .

Key words: three-dimensional limit equilibrium ; structural plane ; slope stability ; support measure
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Evaluation of the Uncertainties

in Indication Error Measurement of Pressure Thermometer

XIE Penggeng
(Hubei Qingjiang Hydroelectric Development Co . , Ltd. , Yichang 443000, China)

Abstract; The evaluation method of the uncertainties in indication error measurement of pressure thermometer is intro —
duced in detail. It shows that the major factors affecting the indication error measurement of pressure thermometer are the
indication repeatability of the thermometer , and the non-uniformity of the temperature distribution and the temperature
fluctuation of the thermostat bath. To improve the reliability of the uncertainty evaluation of temperature measurement ,
we should carry out comprehensive analyses of various influencing factors and determine the indication error of the ther —
mometer. So that the pressure thermometer can be used practically .

Key words: pressure thermometer ; uncertainty ; error measurement ; input
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Analysis and Treatment of Sparking and Abnormal High Temperature of

the Collecting Ring in Tubular Turbine Generator Units
RAN Yinkang, ZHANG Yuxiang
(Guodian Dadu River Maintenance and Installation Co . , Ltd. , Leshan 614900, China)

Abstract; In a hydropower station with tubular turbine generator units , abnormal high temperature and sparking of the

)
collecting ring carbon brushes are observed in the No. 1 and No.2 units. Considering the actual conditions of the units

and similar issues occurred in other stations , it is found that when the unit is shut down and the colleting ring cools

down, condensate water appears due to the excessive humidity of the generator cabin , resulting in corrosion of the collec—
ting ring and then sparking , abnormal high temperature and even burning damage . Thus, several treatment measures are
implemented , including the reduction of the humidity of the generator cabin , proper grinding of the collecting ring sur—
face and replacement of the carbon brushes with new type ones. After the treatment, the units now operate safely and

stably.

Key words: collecting ring in generator unit ; abnormal high temperature ; carbon brush sparking treatment
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Summary of the Flood Control Work of

Tingzikou Water Conservancy Project in 2019
WANG Jianzhen

(Jialing River Tingzikou Water Conservancy and Hydropower Development Co .

, Ltd. , Cangxi 628400, China)

Abstract; The flood control work of Tingzikou Water Conservancy Project in 2019 is summarized. Under the leadership

of Datang Group, Tingzikou Water Conservancy and Hydropower Development Company clarified the responsibility and

strengthened the measures of the flood control work . Aiming at the goals of “control serious flood, control early flood ,

fight against disaster , and ensure power generation” , and upholding the principles of “safety first, constant preparation ,

prevention orientation , and emphasis on emergency response ” and the concept of “a hidden danger is an accident” | the

flood control work was effectively implemented . The goals of the flood control work were perfectly achieved as the safety

of the project and the life and property of the people at the upstream and downstream is ensured .

Key words: Tingzikou; Water Conservancy Project ; flood control work
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Analysis and Countermeasures of Legal Risks in

Overseas Engineering Projects under the Pandemic Situation of COVID - 19
JIANG Weisi
(China International Water and Electric Corporation , Beijing 100120, China)

Abstract; Since the “one belt, one road” initiative was proposed , more and more Chinese enterprises have gone over —

seas. While with the global spread of COVID —19, those enterprises going abroad are facing greater challenges . From

legal perspective , this paper analyzes the risks in overseas engineering projects under the pandemic situation of COVID

- 19, and explores the countermeasures . Facing the challenge of the COVID —19 pandemic, Chinese overseas engineer—

ing projects should always keep the awareness of legal risks and take effective preventive measures to avoid the risks in

advance so as to prevent unnecessary legal disputes .

Key words: Pandemic Situation of COVID —19; overseas engineering projects ; legal risks
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Experience of the Construction Management

in Haughton Solar Power Station in Australia

FAN Huawei
(State Power Investment Overseas Co. , Ltd. , Zhuhai 519031, China)

Abstract: The construction management experience in Haughton Solar Power Station in Australia is summarized . A se—

ries of effective construction management measures are implemented , including the optimization of the bid evaluation

methods, allocation of the labor health and environmental protection facilities , application of various efficient construc—

tion machinery and streamlined operation mode , targeted coordination and management of relevant units , safety and in—

formation management systems , acquisition of the land-use right, and tracking of contractor s operation status. With

these measures, the return of investment of the project is greatly improved .

Key words: solar power; power station ; construction ; control
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Reinforcement Treatment of the Plug in Construction Adit of the Curtain

Grouting Gallery for Underground Powerhouse of Shuibuya Hydropower Station
PI Junhua, ZHANG Xueqin
(Hubei Qingjiang Hydroelectric Development Co . , Ltd. , Yichang 443000, China)

Abstract ; In the construction adit of the curtain grouting gallery for underground powerhouse of Shuibuya Hydropower
Station, excessive seepage through the plug is observed . Based on the analysis of the monitoring data , it is found that
the seepage issue is caused by several problems. Firstly, the plugging process in the construction period is not carried
out strictly following the design requirements. In addition, slit-shaped karst fissures extending to the mountain surface
exist in the plug section. Thus, excessive seepage occurs in case of heavy rainfall and flood discharge . Correspondingly ,
comprehensive treatment measures are implemented , including the surficial closure and plug reinforcement . Actual oper—
ation situation of the station during heavy rainfalls in the main flood season after the treatment shows that the seepage
problem of the plug is effectively solved.

Key words : underground powerhouse of Shuibuya Hydropower Station ; construction adit ; plug; reinforcement treatment
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Measures to Improve the Anchorage Performance

of Foundation Rings of Wind Turbines
ZHOU Min, TAN Zhengguang, CHEN Jiaxing, WU Jiliang
( Powerchina Zhongnan Engineering Co . , Ltd. , Changsha 410014, China)

Abstract; The anchorage performance of the foundation ring will directly affect the safe operation of wind turbines . A-

nalysis of practical engineering projects show that the anchorage performance of the foundation ring can be significantly

improved by increasing its embedding depth and the width of the lower flange , and strengthening the foundation ring

structure. Also, increasing the number of the perforated steel bars in the foundation ring , improving the concrete con—

struction quality and adopting effective seal and waterproof measures in the foundation are also helpful to improve the an —

chorage performance of the foundation ring.

Key words: wind turbine ; foundation ring; wind turbine foundation ; anchorage performance
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Application of the Non-floating Tension Wire Alignment Method

in Deformation Monitoring of Gezhouba Dam

ZHAO Zhenjun, TU Yuanyuan
( China Yangtze Power Co. , Ltd. , Yichang 443002, China)

Abstract: The application of the non-loating tension wire alignment method in deformation monitoring of Gezhouba Dam

is introduced. After an introduction of the working principles of the non Hloating tension wire alignment method , the per—

formance of the automatic deformation monitoring system with the non floating tension wires in Gezhouba Dam is analyzed

and compared with the traditional manual observation method , and the stepping motor type and capacitor type tension

wire systems. The results show that the automatic deformation monitoring system with non floating tension wires is of ad-

vantages such as high degree of automation , high operation reliability and high accuracy of measurement , which can re—

flect the deformation of the dam exactly.

Key words: deformation monitoring ; non-loating ; tension wire alignment ; Gezhouba Dam
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Capacity Expansion Renovation of

an Axial Flow Kaplan Hydro-turbine Generator Unit
SHI Zhineng
( Datang Hydropower Research Institute , Nanning 530007 , China)

Abstract: The capacity expansion renovation of an axial flow Kaplan hydro urbine generator unit is introduced , inclu—

ding the necessity , detailed scheme and scope of the renovation. Comparison of the states of the unit before and after the

renovation shows that the measures of the optimized type selection of the hydro -turbine and improvement of the output

and efficiency of the unit in the low head section in flood season not only improve the stability of the mechanical perform —

ance of the unit, but also increase the expected power generation of the power plant with remarkable economic benefits .

Key words: capacity expansion renovation ; operation evaluation ; low head section ; mechanical property
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Abrasion Resistance Renovation of Flow Passage Parts

in Hydro-turbine Units in Gongzui Hydropower Station
LI Dong

(Guodian Dadu River Maintenance and Installation Co . , Ltd. , Leshan 614900, China)

Abstract; Gongzui Hydropower Station , located on Dadu River with excessive sediment , was built in the 1960s. Re-
stricted by the material science and technology level at that time , the abrasion and corrosion resistance of the flow pas —
sage parts in hydro-turbine units are rather weak , resulting in serious and irreparable damage that seriously affect the

safe operation and benefit of the station. Thus, abrasion resistance renovation is carried out on the flow passage parts

during the capacity expansion work of the units. New stainless-steel material is adopted for most parts. Practice of more
than 10 years of operation of the units after the renovation shows that no obvious abrasion is observed on the runner , cov—
er and guide vanes , indicating that the overall abrasion resistance of the flow passage parts of the units after renovation is
satisfactory and meets the design requirements .

Key words: Gongzui Hydropower Station ; flow passage part ; abrasion; renovation
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Key Points for the Design and Construction

of Radiation Beam Wind Turbine Foundation
PEI Yuanyi
(Shanghai Investigation , Design & Research Institute Co. , Ltd. , Shanghai 200335, China)

Abstract : Wind power is becoming popular all over the world. As an improved gravity-type wind turbine generator foun —

dation, the radiation beam foundation is of a wide application prospect . As the calculation methods of the dimensions ,

stability , bearing capacity , settlement, uplift resistance, dynamic stiffness and fatigue of the radiation beam foundation

are of no difference from those of traditional gravity -type foundation , key points of the structural strength and reinforce —

ment calculation and the construction are summarized specifically .

Key words: radiation beam wind turbine foundation ; key points of design and construction
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Strategies to Promote the Exploitation and Utilization of

Enterprise Archive Information Resources

HAO Chunyuan
(Hubei Qingjiang Hydroelectric Development Co . , Lid. , Yichang 443000, China)

Abstract: The exploitation and utilization conditions of enterprise archive information resources in current information

era are analyzed. It shows that the utilization of archive information is restricted by archive recording at the very begin —

ning and by archive retrieval in the utilization process , and also affected by insufficient integration of information re —

sources. Thus, some strategies to promote the exploitation and utilization of enterprise archive information resources are

proposed from the aspects of archive recording , archive retrieval and archive compilation .

Key words: archive; information utilization ; archive recording ; archive retrieval ; archive compilation
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Hoisting Technology of Heavy Steel Structures in Coastal Strong Wind Areas
LIN Xiang, YANG Xiaonian
(Fujian Three Gorges Offshore Wind Power Industrial Park Management Co . , Ltd. , Fuzhou 350309, China)

Abstract: Fujian Three Gorges Offshore Wind Power Industrial Park is an under -eonstruction international first — class

offshore wind power equipment manufacturing industrial base . In the project, the heavy steel truss structure of the largest

workshop is 5 span, with width up to 140 m, width of single slope roof of 70 m, maximum single span of 42 m and maxi—

mum height of 25 m. The workshop is equipped with 300 t hoisting crane with the span of 42 m. Under the influence of

extreme climate conditions such as strong wind , the hoisting, overhead welding and installation of the steel beams and

columns are of high quality, accuracy and safety requirements and great difficulties . With BIM technology modeling ,

management methods such as member collision inspection , node details processing , visual and dynamic simulation of

construction process are realized , which ensure the completion of the project with high quality .

Key words: strong wind ; steel structure ; hoisting
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Diagnosis of Overheating Fault of Transformers based on

Dissolved Gas-in-oil Analysis Data

LIU Jian, HUANG Feirong, CUI Jiguo
(Hubei Qingjiang Hydroelectric Development Co . , Ltd. , Yichang 443501 , China)
Abstract: Overheating fault takes a large proportion in transformer faults . Combining the dissolved gas-in-oil analysis
(DGA) data and the three—ratio method , this paper explores the classification of overheating faults of transformers . The
least square method is used to analyze the magnetic circuit overheating data and the electric circuit overheating data . It
is found that when the ratio of CH4/H, is 2, the magnetic circuit overheating and the electric circuit overheating can be
easily distinguished .

Key words: dissolved gas-in-oil analysis; three—ratio method ; magnetic circuit overheating ; electric circuit overheating
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Efficient Utilization of Water Resource and

Prevention of Water Hazard in Geheyan Hydropower Station
LIANG Wenyue, QIN Jinyi
(Hubei Qingjiang Hydroelectric Development Co . , Lid. , Yichang 443000, China)

Abstract; The dispatching and operation experience on efficient utilization of water resources and prevention of water

hazards in Geheyan Hydropower Station is summarized . Effective measures are adopted such as water energy reusing

through cascade power generation , reduction of abandoned water through accurate water regime prediction

, reduction of

high water consumption operation time , and reduction of the turbine discharge flow with the comprehensive characteristic

curve. It has not only achieved great flood control benefits and satisfactory economic benefits , but also enriched the opti—

mal operation experience.

Key words: hydropower station ; operation ; water resources ; efficiency; water hazard
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Analysis and Countermeasures of an Offside Reclosing Locking Failure during

T-zone Protection Action of 500 kV Line
SUN Yuangang, YANG Tao, HUANG Taishan, HOU Xiaohu
( Wudongde Hydropower Plant , Kunming 651512, China)

Abstract; An offside reclosing locking failure during the T —<one protection action of 500 kV line is analyzed. Based on

the relay protection fault recoding waves , action reports and sequence diagrams , possible reasons of the failure are deter—

mined. Then, corresponding countermeasures are proposed , which can ensure the reliable locking of the offside reclos —

ing device when single phase grounding occurs in GIL and guarantee the safe and stable operation of the relay protection

device and the power grid.

Key words: T—one protection ; locking reclosing switch ; GIL; relay protection
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