’

\

WAL FE T ' ISSN 16
CRESFIMY . CREZEAREAT (EER) ) NEHT ,,_,1'.";_1‘3351/

(HEZARPTISETHREEE) TEHT & WM
7177 B R —— 87 A HA T B O\ I HA T :
(R EZOET (3% ) KReE) USZ%EEH'J

o ) = ST - .

(BfveEw ) HEeW-M020e

A DE= IR IRERERA

H‘ NH \|ﬂ\ﬂ> D St eRnEETES 2 2020
#®34%




fd 53 4L

2&0@“2%
5534 (5 188 )
2m0¢2ﬂ285$m
1987 4£ 9 H AT
2010 4F 1 A ¥4

5 i (IR AT
XNZr  FRE (E)
BhffibE  skESR AR
REZERS
FEZ£ER -%HAVMV &
BlEEZEG #At kiR skidE
@ﬂﬁﬁ

£ B (VERERENT)

T/NE EXE THE JralH

FSCHE AP B AERE Xk

XUE SeAMR ZE30HF &= K

EEEZE WE FE &G
A thte g1 ‘E_T’fﬁ
kA SRIEA TR4ET skidsE
fi R BRaE BRI 80t
wmoxk B A RO REa
JEbEts S N B S O 12 B
ﬁ@ﬁ? FRIEC SRR TR P

UREW) TR O BIE I
%5521‘7]‘ BB OIS
L EH il

RSV
Bl F4R
TRIXESR i
4% Bat

X TR
WAZRIEE 7T 1%
BREREREME R
EEHmE THER
PUESE
B P+
i FEEN
& 1‘:‘!‘ W
%

W
m
m

s WA

THR L E

|
HANE

EERM HHILERIERA 2
EHEAL o E = AT PR
I K S kB T AR2E S
YREEHAR (K-S HTRETR ) g
HIURZET 243
Hp 45 430072
B iE 027 -68772726
E-mail sdxny5429@ 163. com
=P http ;//www. hshe. org. cn
ENRI 28 {iz Jﬁ{lﬁffﬂjﬁ’zﬂ]%ﬁ PR\ 7]
i = ISSN 16713354
Z CN424800/TV
JEZEHFHES 4200003300079
JHEIE 027 -87874931
EREHS 10.00 JT/ it
NHEXRIT BT

XL H 7K FEL St e Lo e S A SOV O BB AR B S
Ih /K r s — 0 T AR B KA IR B L RO A7 UL -eeeeeeeeennees
......................................................... j[] ﬁg,giﬂ}{ﬂﬂ(lo)
TR T XU T B 25 R M TR AT TR TJT 28 weveereereeeennnnnnnininniieeee
............................................. TEE, TR, BH(5)

#L(20)
Of&=F#HRO

FE ARV b XA I EME SR PR, - RSB A BA(23)
R A A XU T A R FH R G L BRI, wevvveverreeeermmmmmmnneeenns
............................................. B @3,1‘4‘?11?%,%5'2 %;(28)
AN L A i SRR SRR e 4f—HE, %1 F(31)
JKHL, TR RS A i A RE TR STIIIIGT - eeereemmmmmmmeeeeennnns
........................ WHH 25 A BEREL, T M, THEZE(36)
TR b XL A YA AR G SRR oo
............................................. B i AN |
ﬁ:j:gj%*%A*Eﬂ:uEﬁtﬁ;aiﬂﬁ*&{mﬁﬁﬁ/\ﬁf ...........................
........................ ﬁ I#I—EA,*I%W'J,E ﬁg, EHIﬁli,I ;l:ﬁ(43)
*ﬁﬁé&ﬁ%%ﬁ@ﬁﬂ’pﬁ*ﬁﬂ ................................................

O 58RO

K BT E W B R 25 30 R R TIFIT S0 -vveerreeenreeenneeeinneens
.................................... Wi IE,I%:\ ;:%’35 ;gv’%\
AR KK b Ak i AP 5 BT BER GEBIT BB woeveveeeereneeeees
W Y EARI(S9)
TRARBE KK B s AT (BB RURE 73BT B XS SR -eveeeeeeeee X (62)
PR [5) J Al A PR R LR AU R LE AT AT cveeeeemerermeemenienenianens
.................................... %%%,f'fﬁ%%ﬁ /ﬂ‘{i{jé,ﬁﬁllﬁ%%(65)
I K b T MG T AR S 5 Jr AR oo HEmM(72)
B REMR PR IC B AE AL A4 15
............................................. Wb A = R (76)

[BATIEEASH ]

CN42 - 1800/TV # 1987 * m * A4 * 80 * zh = P * ¥ 10.00 * 3000 * 17 * 2020 —02



HYDROPOWER AND NEW ENERGY

February 2020 Number 2

Contents

Research on Key Techniques for the Construction of Ultra-high Core Wall Rockfill Dam in Shuangjiangkou Hydropower
QEALION  +#ve+eeernsesennnensenenesseneneserneteteneteaaaeaetetaeteataete e et ettt ettt a e h e ae e aaaaes LI Peng(1)
Monitoring of the Concrete Face Rockfill Dam during the Early Impoundment Period in Malutang Hydropower Station
Phase II Project  «++++ssssesssssssessumttetiiitt ittt LIU Wei, QIN Shanshan(10)
Treatment of Isolated Boulders in Shallow Overburden Foundation of Offshore Wind Power Projects =~ +=e+creeeeeeeeeeeees
.............................................................................. WANG Aiguo, HUANG Jun, DENG Baisong(15)
Ecological Protection and Management Scheme for Reservoir Water Level Fluctuation Zone — =xrerererersereceseeeeene.
.............................................................................. JIANG Jinhui, YANG Ronghua, WANG Kai(20)
On the Geological Investigation of Fujian Xinghuawan Offshore Wind Farm -+-+-+--- ZHOU Xingzheng , ZHU Hong(23)
Flood Risk Map Management and Application System and its Integration «««+«++===sssssssesesssmimmeireiniiiiiieiiin,
................................................................................. LIAO Ming, LIN Jiangwu, CHENG Xue(28)
Life Cycle Carbon Footprint of Small Hydropower Stations ««+«sssseeeeerrereceserreieieneees Z0U Yixiong, LIU Yu(31)
Environment Friendly Flood Discharge and Energy Dissipation Structures in Hydropower Projects =wrorcoreerrereeceeeeres
............................................. PAN Hongyue , LI Hua, WAN Liangpeng, WANG Kun, WANG Yingkui(36)
Exploration and Practice of the Jacket Foundation Installation Technology for Far—reaching Offshore Wind Power Projects
.................................................................................... LAN Shiping, ZHOU Tong, JIA Xiaogang(39)
Thermal Stress Analysis of the Face Slab of a Concrete Face Rockfill Dam based on Multifield Coupling Model ------
""""""""""""""""""""" XIAO Qufei, CEHNG Yonggang, ZHOU Wei, TIAN Wenxiang, WANG Qiao(43)
An Optimization Model of Power Grid Security Correction Stralegy — «++++=ss++++ssssssesssssssaniusttiiiiintiiiittaiitee,
..................................................................... HONG Wen, SHEN Qing, LU Aibin, ZHENG Xue(49)
Study and Practice of the Pricing Mode of Supervision Service Fee in Hydropower Projects «+eceeceerereerereereaeeneiecnee.
........................................................................ JIANG Li, CHEN Liang, WANG Lei, WENG Rui(55)
Design and Application of the Relay Protection Information Management System in a Large-scale Hydropower Station
.............................................................................. HU Songsong , YANG Tao, HUANG Taishan(59)
Analysis and Countermeasures of the Operation Duty Risks in Zhentouba Hydropower Station +-«+-«--+--- AN Yimin(62)
Comparative Analysis of Loads of Two Types of Floating Wind Turbines with Different Foundations — «+eseeeerereeeeeeees
......................................................... CHEN Mingliang, WU Junhui, XU Yangyang, LAl Jingjing(65)
Supplemental Personnel, Post and Responsibility Fixing Scheme for Supervision Planning in Large-scale Hydropower
PLOJECLS  #+++##sees s s se e e st e ettt XU Zhijing (72)
Application of Intelligent Liquid Counterweight in Belt Conveyor «++++++sssssssssssessammumtttiniiiiiiiiiiiiiiiiineii,

Editor ; Editorial Office of Hydropower and New Energy

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

Chief Editor: XIA Jun



2020 4F55 2
2020 Number 2

Koo OH IR
HYDROPOWER AND NEW ENERGY

o534 %
Vol. 34

DOI:; 10.13622/j. cnki. cnd2 —1800/tv. 1671 —3354.2020. 02. 001

MGEIOKBIEESESOIEHAMNEIZ B ARFR

F
(R R K B TF A FRA R, U1 AR 610041)

FEE AU OUK L 300 m G0l e 77 SR A AR F A 55— w300, TR BT Ji8 1 0B 36 )2 M SRR R 1 B 8
oRbcE AL R K K7 5 R 2 AT MU i B RE A 1 R G — R B R BRGS0 T %
FORIFGE IR o T B TR AL P A AR B AN R 38 7 A 90T PR 7 36 J2 S B AR 1 AR 285 4 3 IX B DR 1
A K A TR | A A 2 R Bl ML e I8 i TR e e 4002 4 0 S5 T 1) SRR R AT IR A
WFE, LM TR MR

SRR AU K L RO AR 2k
FES %S . TV554 kARG A XEHS 1671 -3354(2020)02 - 0001 —09

Research on Key Techniques for the Construction of

Ultra-high Core Wall Rockfill Dam in Shuangjiangkou Hydropower Station

LI Peng
(China Guodian Dadu River Hydropower Development Co. , Ltd. , Chengdu 610041, China)
Abstract; The 300 m level core wall rockfill dam in Shuangjiangkou Hydropower Station is the highest dam under con-
struction in the world. In the feasibility study stage of the project, a series of researches have been carried out on the key
construction techniques of such ultra-high dam, including the characteristics of the dam foundation overburden layer and
dam construction materials, the modification of impervious soil materials, the dam structure type and zoning scheme, the
seismic safety evaluation and resistance measures, and the intelligent dam management and control system. With the ad-
vancement of the project construction process and the continuous development of the engineering technology, further
study on other key techniques is necessary to ensure a scientific construction of the project, including the foundation con-
ditions of the riverbed overburden layer, the structural zoning and material characteristics of the dam, the long-term de-
formation characteristics of ultra-high embankment dam, the freezing-thawing characteristics of soil materials in winter
and high altitude areas, the construction technique of impervious soil materials, and the safety monitoring of ultra-high
dam.

Key words: Shuangjiangkou Hydropower Station; dam construction; key techniques; overview
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Monitoring of the Concrete Face Rockfill Dam during the

Early Impoundment Period in Malutang Hydropower Station Phase II Project
LIU Wei, QIN Shanshan
( Powerchina Kunming Engineering Corporation, Kunming 650051, China)

Abstract ; In Malutang Hydropower Station Phase II Project, systematic monitoring of the concrete face rockfill dam dur-
ing the construction period and the early impoundment period is carried out. Then, the monitoring data of main dam sec-
tions are analyzed and the actual working conditions of the dam are obtained. The results show that the deformation of
the dam body since the impoundment is rather large when the water is at a low level that is far below the normal storage
level. Considering that the time effect of the dam deformation will continue, the monitoring on the deformation and seep-
age of the dam should be further emphasized during the following water level rising process, and the monitoring data
should be analyzed timely so that corresponding measures could be taken.

Key words: concrete face rockfill dam; early impoundment period ; monitoring data; result analysis
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Treatment of Isolated Boulders in

Shallow Overburden Foundation of Offshore Wind Power Projects
WANG Aiguo', HUANG Jun®, DENG Baisong'
(1. Fujian Energy Tnvestment Co. , Lid. , China Three Gorges Corporation, Fuzhou 350001, China;
2. Shanghai Investigation, Design & Research Institute Co. , Ltd. , Shanghai 200335, China)

Abstract; Shallow overburden geological condition is widely existed in offshore wind farms in Fujian and Guangdong
Provinces. While the design and construction of pile foundation in such geological condition are of great difficulties be-
cause of the commonly existed isolated boulders in the weathered rock layers. Based on practical experience, several
treatment measures are proposed. Firstly, we should properly increase the geological exploration cost to get more accu-
rate geological parameters and distributions and reduce the risks caused by isolated boulders. Secondly, the optimal
foundation structure should be selected based on the actual geological exploration data. Lastly, we should keep a close
contact and cooperation between the design and construction units so that reasonable treatment measures could be taken
timely to ensure the safety of the pile foundation structures.

Key words: offshore wind power; shallow overburden foundation; isolated boulder
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Ecological Protection and Management Scheme for

Reservoir Water Level Fluctuation Zone

JIANG Jinhui, YANG Ronghua, WANG Kai
( Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430010, China)

Abstract: The periodically exposed reservoir water level fluctuation zone is of a special above-water and under-water al-

ternate ecological environment due to the operation of the reservoir, which is usually of simple vegetation types and vul-

nerable ecosystem. The protection and management of the reservoir water level fluctuation zone is important to the eco-

logical health of the rivers and lakes, the water supply of the reservoir and the safety of the flood control work. In the

preparation of the ecological protection and management scheme for the reservoir water level fluctuation zone, we should

consider the actual situations and various natural environmental conditions, local topographic and geological conditions,

economic and social development plan and other specific plans of the reservoir area. With a scientific classification of the

fluctuation zone type, feasible and effective protection, restoration and management schemes could be formulated.

Key words: reservoir; water level fluctuation zone; type classification; comprehensive treatment
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Abstract; The geological investigation work of Fujian Xinghuawan Offshore Wind Farm, which is founded on granite
strata, is introduced. Based on the engineering geological problems encountered by the design and construction units in
the pile driving construction process, several measures adopted in the project area to improve the accuracy of the geolog-
ical investigation are summarized. It provides useful reference for the geological investigation work of offshore wind power
projects in similar geotechnical conditions.
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Flood Risk Map Management and Application System and its Integration

LIAO Ming, LIN Jiangwu, CHENG Xue
(Hubei Provincial Water Resources and Hydropower Planning Survey and Design Institute, Wuhan 430064, China)

Abstract; Firstly, the background of the national flood risk map compilation work is introduced. Then, the general situ-

ation and progress of the compilation work in Hubei Province are summarized. Problems and corresponding solutions in

the integration of the flood risk maps are discussed and useful experience is summarized. It provides a solid foundation

for the further improvement of the flood risk map compilation work, and the development, integration and operation of

the management and application system.

Key words: flood risk map; management; application system; summary and integration
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Life Cycle Carbon Footprint of Small Hydropower Stations
70U Yixiong', LIU Yu’

(1. CCCC Second Harbor Consultants Co. , Ltd. , Wuhan 430000, China;
2. Hubei Provincial Water Resources and Hydropower Planning Survey and Design Institute, Wuhan 430000, China)

Abstract; Taking a small hydropower station as the example, its life cycle carbon footprint is calculated with various cal-

culation indexes. The results show that its total carbon footprint is 18 826.0 t CO,e, of which 84. 8% is in the construc-

tion phase, 4.7% in the operation phase, and 10.5% in the demolition phase. The life cycle greenhouse gas emission

coefficient of the power station is 251.35 g CO,e/kW - h. Although it is higher than other large and medium scale hy-

dropower stations, it is still much lower than coal-fired power plants, which indicates that hydropower projects can play

an effective role in energy conservation and emission reduction.

Key words: hydropower station; greenhouse gas; life cycle; carbon footprint
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Environment Friendly Flood Discharge and

Energy Dissipation Structures in Hydropower Projects
PAN Hongyue', LI Hua', WAN Liangpeng' , WANG Kun', WANG Yingkui’
(1. China Three Gorges Construction Management Co. , Ltd. , Chengdu 610041, China;

2. Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430074, China)
Abstract; The effects of several environment friendly flood discharge and energy dissipation structures, including the
surficial stepped energy dissipation, plunge pool energy dissipation, non-collision dam orifice energy dissipation and
swirling flow energy dissipation, on the environment are discussed. The specific characteristics and applicable conditions
of these structures are summarized. For different projects, the most suitable energy dissipation structure should be select-
ed according to their specific conditions to minimize the impact of the discharge atomization, to avoid the oversaturation
of the total dissolved gas, and to mitigate the discharge induced vibration. Also, the structure should be of simple form,
construction convenience, cost saving and less resources and energy waste.
Key words: environment friendly; stepped energy dissipation; plunge pool energy dissipation; non-collision dam orifice

energy dissipation; swirling flow energy dissipation
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Exploration and Practice of the Jacket Foundation Installation Technology

for Far-reaching Offshore Wind Power Projects
LAN Shiping, ZHOU Tong, JIA Xiaogang

(Fuzhou Haixia Power Generation Co. ,

Ltd. , Fuzhou 350001, China)

Abstract ; In the wind measurement tower project in Fujian Changle A area, the jacket foundation installation technology

of offshore oil industry is firstly adopted in far-reaching offshore wind power projects. Considering the specific character-

istics of the foundation of offshore wind power projects, the jacket foundation installation technology with the late piling

method is analyzed. Key issues and difficulties of the installation technology are discussed. Corresponding solutions and

improvement measures are then proposed for the construction of far-reaching offshore wind farms.

Key words: far-reaching sea; jacket; late piling method
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Thermal Stress Analysis of the Face Slab of

a Concrete Face Rockfill Dam based on Multi-field Coupling Model
XIAO Qufei, CEHNG Yonggang, ZHOU Wei, TIAN Wenxiang, WANG Qiao
(State Key Laboratory of Water Resource and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract; In traditional adiabatic temperature rise model of thermal stress analysis, the influence of the temperature on
the hydration rate and physical properties of the concrete is not considered. In this paper, three-dimensional finite ele-
ment analyses are carried out to study the thermal stresses of the face slab of Tianchi Upper Reservoir concrete face rock-
fill dam in Henan Province with the sub model method combined with the traditional adiabatic temperature rise model
and the chemical-thermal-mechanical coupling model considering the degree of hydration. The results show that the cou-
pling model can reflect the development process of the thermal stresses and the mechanical properties of the concrete
more accurately as it considers the influence of the real-time concrete temperature on the hydration process. It provides
useful reference for the temperature control and crack prevention of concrete face rockfill dams.

Key words; concrete face rockfill dam; concrete face slab; adiabatic temperature rise model ; multi-field coupling mod-

el; thermal stress
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An Optimization Model of Power Grid Security Correction Strategy

HONG Wen, SHEN Qing, LU Aibin, ZHENG Xue
(Wuhan Electric Power Vocational and Technical College, Wuhan 430072, China)

Abstract; An optimization model of power grid security correction strategy is proposed, in which the electric power sys-

tem is simplified and the adjustment of the generator and load parameters is transformed as solving nonlinear consecutive

and binary mixed programming problems. By setting complex constraints and a reasonable objective function, the mathe-

matical model is solved to get a reasonable and effective security correction strategy. Then, online security correction is

carried out to restore the normal operation of the power system quickly and to avoid the occurrence of cascading faults. It

shows that the proposed model is of good safety and rationality.

Key words: power flow violation; security correction strategy; optimization model
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Study and Practice of the Pricing Mode of
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Abstract: An innovative pricing mode of the supervision service fee based on investment cost is proposed and implemen-

ted in the supervision work bidding and construction management of DG Hydropower Station Project. This new invest-

ment cost method can effectively guarantee the input of the supervision unit, improve their sense of responsibility and

control the supervision fee. Satisfactory performance of the investment cost method is demonstrated by its practice in DG

Hydropower Station Project. Thus, the supervision bidding and management with investment cost method is now well

recognized by numerous hydropower construction units and famous supervision enterprises.

Key words: supervision of hydropower projects; pricing mode; investment cost method; preliminary performance
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Design and Application of the Relay Protection Information Management System

in a Large-scale Hydropower Station

HU Songsong, YANG Tao, HUANG Taishan
( Wudongde Hydropower Plant, Kunming 651500, China)

Abstract: The design scheme of the relay protection information management system in a large-scale hydropower station

is introduced. With specifically designed structure and network configuration, the system can handle various types of

protection and safety automation devices and fault recording facilities, different communication modes and protocols of

devices, and large amount of data transmitted. It can not only send the information collected by all relay protection and

safety automation devices and fault recording facilities of substations to the main station, but also publish the information

in the office network through web services, and generate databases and report forms, so as to realize a unified data man-

agement, and informatized and intelligent management of the power plant. It is specifically suitable for large-scale hydro-

power stations with few personnel, scattered equipment distribution and numerous automation equipment.

Key words: protection information management system; informatization; network
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Analysis and Countermeasures of the Operation Duty Risks

in Zhentouba Hydropower Station
AN Yimin
(China Guodian Dudu River Zhentouba Hydropower Development Co. , Lid. , Leshan 614700, China)

Abstract: The operation duty risks of the operators in Zhentouba Hydropower Station under the current 500 kV substa-

tion wiring mode and 10 kV auxiliary power operation mode are analyzed. Thus, the operators on duty can prepare for

the possible risks in the daily work in psychology and the work arrangement in advance. With targeted strategies and so-

lutions, the impact of the risks can be avoided or minimized to ensure the safe and stable operation of the station.

Key words: hydropower station; operation duty; risk analysis; countermeasure
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Comparative Analysis of Loads of Two Types

of Floating Wind Turbines with Different Foundations
CHEN Mingliang, WU Junhui, XU Yangyang, LAI Jingjing
(Sinovel Wind Group Co. , Ltd. , Beijing 100872, China)

Abstract: The loads of two kinds of floating wind turbines with different foundations, the semi submersed type and the

tension leg type, and the fixed foundation type wind turbine are analyzed comparatively. Transient time sequences and

load statistics under the rated wind speed, cut-out wind speed and ultimate idling conditions are calculated. The results

show that the loads of these three types on the turbine head are of little difference. However, the load of the semi sub-

mersed type unit is overall larger than that of the other two types. When the wave reaches a certain magnitude, the

differences of the loads are more obvious, especially for the bottom load. For semi submersed type wind turbine unit, we

can reduce the loads with optimization design, selection of proper overall parameters and special control strategies.

Key words: far-reaching sea; wind turbine unit; offshore wind power; floating wind turbine
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Supplemental Personnel, Post and Responsibility Fixing Scheme for

Supervision Planning in Large-scale Hydropower Projects
XU Zhijing
(Powerchina Guiyang Engineering Co. , Ltd. , Guiyang 550081, China)

Abstract; In case of change of the supervision service period and content, or major adjustment and optimization of the

construction organization of large-scale hydropower projects, the supervision plan should be revised or supplemented. If

a comprehensive revision of the supervision plan is not required according to the specific situation of the project, it can

be supplemented with a supplemental personnel, post and responsibility fixing scheme. Specifically, the scheme should

clarify the project management targets, risk source control and risk prevention measures, supervision organization and

service work system. It should be also target-focused, operable and simple. Thus, the five major targets, including the

project schedule, quality, cost, safety and environment and water resources protection, can be achieved successfully.

Key words: hydropower project; construction supervision; supervision plan; personnel, post and responsibility fixing

scheme ; discussion
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Application of Intelligent Liquid Counterweight in Belt Conveyor
YANG Zhiming, DENG Bing, XIE Xuancheng

(Xizang Construction Engineering Co. , Lid. ,

Sinohydro Bureau 9 Co. , Lid.

, Lhasa 850000, China)

Abstract; The belt conveyor with heavy load mainly controls the belt tension through counterweight. While it is difficult

for the traditional counterweight to dynamically adjust the belt tension according to the load variation, which may cause

belt slip or fracture, thus increasing the operation and maintenance costs. An intelligent liquid counterweight is devel-

oped to control and maintain enough tension whenever the conveyor starts, stops or operates. It can reduce the safety

risk, save the operation and maintenance cost, and has great application potential.

Key words: intelligent liquid counterweight; belt conveyor; tension device; enough tension
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