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Practice of EPC General Contracting Construction Management Mode in

New Energy Development Co. , Ltd. of Hubei Energy Group
GUO Zichen, ZHANG Kun
(Hubei Energy Group New Energy Development Co . , Ltd. , Wuhan 430070, China)

Abstract: The practice of EPC general contracting construction management mode in New Energy Development Co . ,

Ltd. of Hubei Energy Group is introduced. Since the implementation of the EPC mode , management experience and

lessens are continuously summarized and the management concepts and methods are gradually improved . A full set of ef-

fective EPC project management measures are proposed , which can meet the requirements of the current market and a —

chieve satisfactory results. Also, some countermeasures are proposed for existing problems .

Key words: EPC general contracting ; advantage ; improvement ; deficiencies and countermeasures

2014 4 A AL Z A0 Th R B H 2, 48 BT
559 BN A AT D , D eI BEDR 2 T RE I
T H R AT EPC B PR, #Z FUAT, SR AT EPC
HEBAE RIS SE A 10 AN H |, bR AL A B
B, H @8- 5 7 A4, IEFESSHER S H 3 4>,

1 RH] EPC i i s I3

1.1 BREBIEZEEARLREEE

ISEVSSLZ A, 8 5T R B TR 2
BN A ) eSS . AR A H AR R
AT H 2/0THFE T ~8 AL LR HABN | 23 7 &
R FEEITE 6 ~8 A, N GUIRILTC 4 2 ik 7
B KM EPC S B AR S, i B AN A T PR
W, v I H G A R HIR 2 ~3 B A
B FROR T 2 B B A AS JE Y ]

rFs B E5.2019 - 10 - 18

1.2 BATEELERE

IS e AT R0 A A8 i 44 RS L
FIVFHIE N E BRI A4 TR PR R I L PR 4
PR BARAR . JREE X IXUBL B 187 (A \SVG 45 F %
B B TR S S, AR AR TS bR | PR B 2L
FRHF R St , TR KB T FAmde L, i AR T i
SRR, AFEH LR EER Y EN—4
FE, AR A A TR, ToIE ORI B A0 —2
a5 L = =0 =) — I XL A
FEHbR, — 2R P

H AT C 245001 B A 25 e bn 2k 3| sl %
THEER, R ot AR R DL By
8N N
1.3 @it T I B

)35 THEFRRCE, 16 EPC gk 8 B UM 1

EZERE T H LB S TR, E RS RE IR H A B5 T A5



K HL 5 R fE IR

2020 455 1 3

BUT A RN PR H J TR T 2 ~3 S TR
Pr(EPC ERAL WEFE SMELRR) , MR AL AN i 2 e
IR ST 2R 20 o a0 1 D (118 = = a e
JKZJENCARITH M EPC SR AR T B 21591 H -
(e AR < 310 151 <3 e I S = S =

SR B PR, anam 3k ¥ e (L H 4R 16
MEPRIE AT KEAT] AR T AL T AR
PL_L-Asa]

2) P& T HBEARRR, 7E EPC # i B AR X
T, A REE— R 5 ~10 4, B RCR BT, X
Fb A s e L0 5 H 59 AT, W H B P ESCER
PE ERAE A AL, 2 Sy sl . [RIAT I H it
FRATER R T 45 A P T AR B /> | S8 A7 B T3
B U], 200 AR Stk R AR B e
1.4 HFEEHLARE

£ EPC bR 2Z 00, ] BB BT K, It
Ygtli RS Ak KOk LRI T S48, i
BAHMN EPC FbrfE R SR AR . © S8 58 s
TUH TR A R T, 245%™ 00 B 7et a5
fill FSEHIFEAR 10% LA |, EPC rhbni it 5 30 % 4
RS, T B B By AR Bl s i H ik
TFRIREESE R, 2 FIRL ARV Pk 1
1.5 RHOFASERCHERLE

EPC & HI B0 B gt ol # ol Ak db | F
SLIPIATE TARAC ML B 58 1%, Bl /D T i B 1Y
AR, e T3 SE S ) 2 I XU, e AR T
AL AN TR B, sty BURS | LN R R UR A
1.6 REEBERBLETE

s i BRI C RE R 2 4 AE P A B A TR A T
VERRE R EFIS TR AL % 2 BB, AW
HELEEERER Db S #2115
HESE = BRSCRE RN TR i i %2 4 s LUTF A
HEAL R JF 2 T 24 =R TAE &
172, st A R R e e A AR
iR/t | 50Nt S
1.7 BB EXK

EPC A B [ SV, ZER T i AT RO sk
T HKEHRE A ZIE TRARE KI5 n] fE
LRGN, BET, AR 2 BT 58 B vt 46
{eo0, BB — A RS,

ISEISSLZ ) BEHLAS B 11.54 J7 kW, M 2016
AETFR RTREIRI B P I 3 AR A i R

2

36.95.9.88 .10.92 Ji kW ( #4445 20 J7 kW)
HL I ML 25 R TA 5] 59. 59 T3 kW, GIR I H 125
HILF]26.3 T kW, SHEHLZS R 85.89 J1 kW, Fiilif
ARJCHEE 100 T kW 19%EHL, 73PN 2 ACRE AT K
HL 2 600 J7 A, £ 2019 4FIKik R 14 {0k
HLE N 4. 4 ACT0FNE, FEFEARISLEL T PR K
SEERIER  EPC #R AR HE 1A RGPS & R

2 EPC @15 B A

EPC A B e U T B PR AE A TR N 2
AN U R I B TR A S — S n] 1, FEE A T
BAEEG FCRI ., EEARBELL T LA,
2.1 MBAREEMERERZSTE

INEVRST.Z G, EPC 14 A BEARE AR RS A4S T
P B i B B TR IF XTI B St
HP R ) L, AN DRI A A 5 3 A SO Rk,
AL IR ] B AR BRI 2 DA R B A
FIHRbR SO, R H St Fe Uy sk il
FakE T A TR AR

IEAEARAR S =W RB IR AL AR 43/ W T E PR RE IR 55
A7t EPC #i A B AT s, 04
TR T He AR EPC 35 H 348 S
2.2 EPC MB#HB#raMAZETEEMRES

EPC B4R SO AE PO 3 b AT 4 i 1), 150
HAFFERBEEARGS , X100 H 0 T i AR AR, S5
ARAT B B A5 R IR 0L IR IR S R, T8
BRI AT E Rk @R B L, 5 ST
g TAEARTE T, 0 H 05 5 PR TRoUi e bl |38 B
TH MO R S5 T AR ™ H 5 i o H SER ik R

BEXFLA LS, 76500 HAZERT, S s TR B
PERITA A SERCHLIE BN 22, At | [ P i A, XL
H 33 D) ] 25T R XML O e i RS 416 250, 33 5 47
PrJa , B A ] TG A T A RO T2 B BT
SERF T HTRHR /S TAE

H ATE 250t 5 /Y 7 A0 H RIEFESSE ) 3 300
H ¥R I E Ry AR 10 H XU 3975 247 50
2.3 EPC MBS EEEE M

W EPC T H B, A R E B B AR,
B HMEDE A FZ A sk AR B, A F A O
EPC & BIAU 9206 75 58 (A7) ) 9 SCHE, Sxb i H
PR R A I, A\ EPC B H it
FRE BTN A, FERBUE DL FILA 1



FRFEL A5 SRR R S0 EPC B A AR 00 43 #r

2020 £ 1 H

D) @I, b 325 e & 200, B
BARARECE S A, 008 1 BTN 1 &G4
B BEERLTOM 2 A TR (FAMER), HAT
I H SRR EA R ZF 5 N, AT m i H A
R,

popsRol: R vl etk AR N 1
a1 H T A ORI E AR 30 E YR A
I PS NI AW NS A e A X | LT |
Gk

D) WEATPRIEAL IR T e . EPC B Ue A, 4
FREERT RIS , Bt sl M ity Epniefb e
S R P VR A A AN R
B =W/ i 11 1B A AR NS S 0 vion | | B 2
S5 T AU BIPER 20K B I R\ w)
HOL G, T RETF AR S, o T e ulh A SR | e i
& XMLIEERE LM R R MR bR IR T

3) KD H L R AR, il T A B4R
W% 4 i S T AR IR, i Cite T B i
o) B A LR 1 A SRR bR SO AR I H
PRBERI AT BE TR AU A A8 250 4 5 it T AT F
RN LI BARARES TR A F H %, 2 FA AR
HARPREE R

RN ZFIWIGH | A8 TR 4 g a7 fe v ot
AN IR AESEAT & bR AR AR T AR S
LD PR AL o S S 0 ST SR VAT 1= o o U K VA=)
o2 SR B R T % 4 SCHH T B B 3% 50, 2018 4F 5
F 5 H PR 258

AN AR XI5 H | S B B e T bR 4h
B T/ G A /N B 11 EI R PSR A R V5 21 NE R
BEPAT AL 5 Bl RN & oA S AR ARAREE S fETH
PATISRRH 2 FIAR I B 47 S B 100 Pk LR B A
PN TH S I 78 22 T ML 2% NS VD, 404 8 51
JTHE SR A T A, e 2z H 2018 47 H A58 T
8=,

4) s B i, a3 B R A
NG, —J7 T AR AT T e T R A, TR
Sk B TARBTR G, I3 — T o R W B 7 5% v |
TR S A8 TR , sk T 30 H B Kk T2
2.4 BREHTIHGEENE

INEMEGR T (RN R =1 5) (ML T
TR TS ) S S BRI 5 T (RS 7

FMAT) ) (B TR 2 2 B S ) (XA Dt
IR 2 A e B AR ) 25 22 42 P 3, 5835 T 42
ERMAR

AR e N RS AN A 55 o T (FE R PR AR Y
IR TR 22 4 ) B RLRE | o XU 55K F) 8
PO T REHEA TR AT B Xz i XL |
Tl 06 FL S ER R BT | H A TP A TR AT T
T S A A B RIS 75 BT, 5t
TR R, HICHERT PR & L ad
LARTORAE AR T T AR, 95 90 T AR 22 448 AL
fi

3 EPC S ialaib - s 2 Xk

3.1 FENTRE

1) LB S sy 1) EPC ALK, B4 L)
TR W TR EERE AN

2) EPC SR A X B i it B A7 AE N
BB MFEFR IR L

3)EPC SURALEA 2 RN RIN  Z2EHA
AE R ML R TR R
3.2 RENHIXIR

1) X5 EVEL BN X il T B4 A5 95 BB 7 95 1 m) R
7y WS SR VR NG SO 3 A B R VA O v
AL AN JE o ISR T S AR B I FR AR A 3, W A
bR SR BB oy R SR FEOM AT
TRAL

2) BRI B BT B A R 1) &, FE AR S
ik — Do I B TR R, BOR R FE S
FbnifEfbizit . IRy RV ) B Bkt B
H

3) EX 2 A AR AL, Ko S S it T 57 42
SEMAN G EFE I e R % e mil] i
Febr U K 2 AT N BRI H W TR

M HTBRIR AR EPC i H A BSR4 &
O3 ) SEBRAF O 35 W T SAIE S TR SRR R AW e
. ENTATE SR R0 2 FETE BRE F R i
TEFTXE S, S AT H St A rh W R | B
2 AWoE B
S 23k
[1]NB/T31011 2011, fifi I XU 3% T2 4 1148 8 4 i B0 9%

FHbRHELS]



2020 4E55 1 4
2020 Number 1

Ko 5 OB OB R
HYDROPOWER AND NEW ENERGY

o34 2
Vol. 34

DOI:; 10.13622/j. enki. cn42 —1800/tv. 1671 —3354.2020. 01. 002

XREF—BFUEEREHAR S L

x &

ER RS

y N

(KA =Wt PR RE IR I AT FRA W) ARl AR 350003 )

i AR =it b XU P B AR B — R AL R T R 500 S, S BFSE T 45 40 ) B AR d 50— AL )R i
RS (BIPV) MR TS G ERACR ABRE RS (BAPV) , BIPV 2% 1] A 30A D BAPYV RSFEEM IR (R4 0% 4t
SANIL iy T AR TR 4R Ay T A AR B

REBIA OGRS 2 BFREE S i s SOk
FRE 4SS TU271. 1 STERARERD . A

XEHS 1671 -3354(2020)01 -0004 -03

Building Integrated Photovoltaic Roof System: Research and Practice
WANG Qiang, HONG Yiran

(Fujian Energy Investment Co. ,

Ltd. , China Three Gorges Corporation , Fuzhou 350003, China)

Abstract: The application of the building integrated photovoltaic (BIPV) roof system in Fujian Three Gorges Offshore

Wind Power Industrial Park is introduced. It is shown that the BIPV system is of distinctive advantages over the tradi —

tional building attached photovoltaic (BAPV) system in economy , architectural appearance , designed service life , engi—

neering construction , and roof maintenance.

Key words: building integrated photovoltaic ; economic investment ; maintenance ; practice
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Analysis of the Stage-discharge Relationship for River Channel Downstream

Huanglongtan Hydropower Plant based on BP Neural Network Model

YUAN Linshan, ZHANG Li
(State Grid Hubei Huanglongtan Hydropower Plant , Shiyan 442000, China)

o34 2
Vol. 34

Abstract ; Since the heightening of Danjiangkou Dam , backwater of the reservoir has caused a series of negative effects

on Huanglongtan Hydropower Plant. To analyze those effects , it is necessary to get the stage —discharge relationship of the

river channel between Danjiangkou Dam and Huanglongtan Hydropower Plant . Considering that the traditional hydraulic

method is usually of large amount and complicated computation work , a simple and efficient method based on BP neural

network model is proposed. The channel between Danjiangkou Dam and Huanglongtan Hydropower Plant is divided into

two sections, and two BP neural network models are built and simulated . The results show that the maximum deviation

and root mean square error of the first model of the river channel from Danjiangkou Dam to Duhekou are 0.011 m and

0.0033 m respectively. For the second model of the river channel from Duhekou to Huanglongtan Hydropower Plant ,

they are 0.2469 m and 0. 0841 m respectively. It shows that the proposed method is feasible and effective as the results

are satisfactorily accurate.

Key words: BP neural network model ; stage-discharge relationship ; Huanglongtan Hydropower Plant
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Instream Sand Mining in Nianpanshan Water Conservancy

and Hydropower Project
LIN Jiangwu, LIAO Ming
(Hubei Provincial Water Resources and Hydropower Planning Survey and Design Institute , Wuhan 430064 , China)
Abstract; Nianpanshan Water Conservancy and Hydropower Project is one of the 172 major water conservancy and water
supply projects determined by the State Council . In order to reduce the project investment and ensure the construction
quality and progress, the sand and stone materials of the dam are planned to be mined from the Hanjiang River , and the
sand mining amount of this project is the largest among the engineering sand mining works in Hubei Province . In order to
reduce the adverse effects of improper sand mining on river regime , flood control, navigation and water eco — environ—
ment, scientific, proper, orderly and sustainable instream sand mining should be ensured . Remedial measures such as
scattering of the mining areas, conirol index optimization of the mining areas , reasonable arrangement of operation
modes, strengthening of the supervision work , navigation channel maintenance and water traffic safety management are
proposed and implemented , which ensure a reasonable and sustainable utilization of the instream sand resources and a —

chieve satisfactory social , economic, environmental and ecological benefits .

Key words: channel type reservoir ; sand mining ; the middle reach of Hanjiang River ; Nianpanshan Project
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Key Design Points of Small Overseas Hydropower Projects

—— A Case Study of the Bone Hydropower Station Project in Indonesia
ZHAI Xiaobin, YOU Zhichun, WANG Guilin
(Powerchina Zhongnan Engineering Corporation , Changsha 410014, China)

Abstract . Taking the Bone Hydropower Station Project in Indonesia as an example , in which the basic design data is

scarce , some technical issues and corresponding solutions frequently encountered in the design of small overseas hydro —

power projects are introduced. Based on the analysis of the key design points in the conceptual design stage of the pro —

ject and the collected design data and field survey results , reasonable remedial measures are proposed and implemented .

Analysis and comparison are carried out from the aspects of engineering hydrology , earthquake , slope treatment and pro—

ject layout. Finally, the engineering design parameters are well determined , which ensures the successful completion of

the design work.

Key words: overseas; small hydropower projects ; design
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Radial Gate Installation Technology of the Control Gates in

Xiangjiacao Dam while Re-casting the Concrete Brackets Simultaneously

NIUAjjun, LI Xinhua, CHEN Chongde
(Hubei Zhanghe Project Administration Bureau , Jingmen 448156, China)

Abstract: During the reinforcement work of the control gates in Xiangjiacao Dam , the old concrete brackets need to be
removed and re-easted to install new radial gates and supporting hinges . Considering that the work must be completed in
one dry season, an installation scheme of the gates that installing the gate leafs first and then supporting hinges is pro —
posed and implemented. The construction and installation technologies including the quality and safety management

measures are summarized. A stress analysis of the gate leaf during the installation is also carried out . It shows that the
proposed installation technology is successful , which not only guarantees the construction schedule , but also ensures the
installation quality.

Key words: radial gate ; bracket; installation ; control gate of Xiangjiacao Dam
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Study and Practice of an Economic Operation Management

and Contrl Mode in Hydropower Enterprises
CHEN Yuan', KOU Lihang’, LI Yongli’
(1. Dadu River Hydropower Development Co . , Ltd. , China Energy Investment Corporation , Chengdu 610041, China;

2. China Energy Investment Corporation , Beijing 100034, China)

Abstract : Firstly, key management and control points of the economic operation of hydropower enterprises are deter —

mined. Then, an economic operation evaluation system is proposed , in which the utilization hour completion difference

rate is adopted as the key assessment index . The practice of this evaluation system in multi -year regulation , seasonal reg—

ulation and runoff hydropower stations in China Energy Group and the active effect on their evaluation performance are

summarized. The results show that the proposed management and control mode can directly reflect the economic opera —

tion performance and its influencing factors , effectively guide the hydropower stations and enterprises to optimize their e —

conomic operation strategies , realize a unified standardized management of all stations and enterprises , greatly improve

the economic operation level and achieve significant overall benefits .

Key words: assessment of utilization hour completion difference rate ; hydropower enterprise ; economic operation, eval—

uation of management and control
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Application of GIS and CFD Software in Sind Farm
WANG Wenzhong, CHEN Haifeng, WANG Xu, DU Shangshang , XU Tianqi
( Department of Mechanical and Electrical Engineering , Shaanxi University of Science and Technology , Xi’ an 710021, China)

Abstract; A fine flow field analysis method for wind farms based on GIS and CFD technologies is proposed . In the anal-

ysis of a wind farm example in Shaanxi Province of China , the digital elevation model (DEM) of the target is obtained

and the topography is simulated in a reverse engineering software IMAGEWARE . The simulation results are then impor—

ted into CFD software for flow field analysis and the velocity vector diagram of the target wind farm area is obtained |,

which provides useful technical support for the reasonable layout of the wind towers and wind turbines and also the ultra —

short term prediction of wind power. It shows that the proposed method with free software is of higher accuracy , better

cost performance and greater universality .

Key words: fine flow field analysis of wind farms ; GIS; CFD; reverse engineering software ; velocity vector diagram of

flow field
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Current Situation and Key Technologies of Wave Power Generation

CHEN Yingbin, HUANG Ji, LAI Shourong, LAI Jiayi, LIN Yuerong
(College of Ocean Engineering , Guangdong Ocean University , Zhanjiang 524088 , China)

Abstract: With the decrease of traditional energy such as coal and oil , the development of renewable energy is getting

more and more attention. As a kind of renewable energy , wave power generation technology can convert this clean and

renewable energy of more than 2.5 billion kW in the sea into electricity , which is thus of incomparable development po —

tential. In this paper, the current situation of the wave power generation , and working principles and key technologies of

common wave power generation equipment are introduced . In the future, it is expected to improve the adaptability of the

equipment to different sea conditions and also the efficiency of wave power generation .

Key words: wave power; power generation ; current situation ; technology
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Current Situation and Technology of Offshore Wind Power Generation
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Abstract; The current situation and specific advantages of the offshore wind power generation are introduced . Then, the

offshore wind power generation technology is analyzed . Also, the major types and control characteristics of the offshore

wind power generation unit are discussed . The purpose is to improve the technical level and utilization rate of wind power

generation in China.
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Development of Offshore Floating Wind Turbine Unit
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Abstract; The development history and current situation of offshore floating wind turbine around the world are investiga —

ted. The structural characteristics of different foundation platforms of the floating wind turbine unit are analyzed . Also,

floating wind farms that have been developed , being developed and will be developed are summarized . It shows that we

should strengthen the research work on floating wind turbine and improve the competitiveness through technical progress

and cost reduction, so as to get a leading position of the floating wind power generation in the world .

Key words: deep sea; wind turbine unit ; offshore wind power ; floating wind turbine

A 70 AEAR, 55 [ T S 5E R4 8% Herone—
mus £ H 8RR TE XU AL 52009 AR 9 A
TN FIAE R 3 BRHE A6 TR 220 m ZKIRIAEE ki
5 — A EE R ML Hywind ;2017 4E55 AN XUH
% Hywindii 7ESEEHEA: | SCP T 77 2R R Ak 1 58
W, VR XU ST 50 AR D AR, X ] v X
KL EE AR T R SE 8 =R B B, BB T
V225 A NERE BT R, R 7R 5 H
FURCEL 73T TUAE AN IR i B, B 9 Vv s AR 1
PR B, AR PR U b KUK AR PRSI AR | 7
WAk HFR .

H A, Al i b XU 348 K 20 R AT T
3T, AR AL S8 v R 1 o =0 UL TR
ML R BLZE AT DA 222 380 EL AT i XU S v R AL
BEXEEFI R4 TH ' 4Bk 809% MM L KU I A

#s B EH.2019 - 10 - 11

EER PRI, 55, TR, E RN KBTS 1A

TR 60 m AR, 3300 2 IR XA LE F R
AR, T b IXUH $Arh 25 1) PRI A i, AR JIC ¥ 91 ]
BT ORAR TR F E KGR R E , EAA S 51 B
Y WSS KA vhge, & i b X i HLE 15 K R Y
o

i K JRBE PR 23 T , 5] 2030 4F IS BRI TR
T 1 XU 2 LA HKE 3R 31 15 000 MW 5 356 [ i 15 6
(Carbon Trust ) W B % 45 i1 2021 4E M & & ix M
260 MW 5 77 i XU T H . DNV GL #5 1, %
2050 4F,12% 43k E L ae i gt nee ok B xEe, Hi
20% A F S B RUEL #2050 4F B R XUE K 55 2016
AEHR 85 1%, BAR K ZHUW IR 0 XU A 4
FHHRIBENL T AR S22 & e T F R BE 4731 H 1
i 2 T BH B A RSP R 28 35 ] 4 1 XU A g, 3
- XU [ TR 2 e L Bk A3

EEWA : LRk ARORE G20 B - BRI R ) R L — AR 7 BRI 58 (5 H (PR 25 : 18DZ1202305 ) .

38



WRIAsE , 55 i b I SR SR B o B

2020 1 H

1 PR RN B LS TE 20 S

e K T 4 K G 50 m, ST H, T
VEIRBITE AN XX HLIERE AR S g B A4
SRR TC AR T S ESR Y TR R i
s, DA A 1 7 2 e KU b, R B L v A
B ST KL IR L, TR AP A H = B X 31 R
SR THLAL SRR PR, B KUK IR A
VR, WA AR AR

BRI BLAY 328 FZARYE IR T S e, 72
IR A B R LSRRGS Bl A, TR
EIARFRIE R BedL A AR Z Fpir L X, M5
TR, Mt A A 30 ZFZ XS, JEA 5
LR JLZE: 8 XL il (semi ) | Spar JE 203 Al
(Spar) 3K 7 BB IR (TLP) | B = BL A ( Barge ) LA
iR A &Il T AR I 1,

Semi 2T & FEEEH FH A ] 17 & 1 iz K A4
KRG E R R R - it Spar V5 2

Tension Leg
Platform Barge

Semi-submersible  Spar

i

B1 EREMENXE

el R A RGO R0 2 TR AIE
BB AR E , 130 1 B B LR R M
PLADLE , SKITRREEH-F- & (TLP) A M ZRS
YRR LERIRL S 5 BRI R AR R S
V65 il RGN SR I PAGARE N . Barge - 7554
THZKRGRAESFT- 5 (A SE , J172 07 AR - A
FRIZAL " B Eh ) St Sk n gk 1,

F1 ERFEEFXEMEER

Semi Spar TLP Barge
. FERL ssitheElr,  JOAMRaNE  BahikaE B EMEREL ~ s
2y P, 25 T2 I A e} B 48 335 oy B P 8 T2 1 R, 2R 8
48 BT EA PR, i 4R GBI BEMERE K, e ATyl iastEAEzE,
’ ’ GIFHAG BT
AV E A A >20 s >20 s 2~5s 5~20s

A, Bk O A B EEF A IRR AN SR 2, B4
MULE 2 ~ 13,
#2 DHZFAEMBRAGEITE

LRS- 248K B3 TR H
Hywind spar B3 Spar Technip
Naval Energies )77 3R W Naval Energies
WindFloat {5277 3 3 A P PPI
Ideol Y BELJE 23 LA ik Ideol
SBM 1520 AL Al TLP SBM
i somi o 47
SATH Jieh WA Lireiih saitec
PRO IR A B ISR & A ESl
SOT Tetraspar BE soT
Hexicon [ WU 18 FL Al % Hexicon
Nautilus S Nautilus

B3 WindFloat ;Z;ZXEME

39



K HE 5 ¥ R 2020 4F55 1 1

E 9 Nautilus &

10 Cobra ] Semi — spar( & #iE ) EAl =

Bl 6 Hexicon B X4 & B &

7 Naval Energies BJiZZ X E AL E

E8 SBM HIiZFXEAME E13 P80 EAtiE

40



WRIAsE , 55 i b I SR SR B o B

2020 1 H

2 BRI AR R BUIR

FIAT, B 1 bl = 247 i 2~ RIJT A9 Hywind S
AP C BN R AL Z 5, BRI T Tt
TR/ B TR b A I B b A G B PPL T R Y
Windfloat ¥ CEF IR, 1 Tdeol TT A HIBHIE b7

LA 2021 AERTATTE 5 ~ 6 FIILRIE A
Bt ARDIAERTEL
2.1 BiiEiECRL

FEAER BRI AE T & I EETE 2000 H r R
T 374 Db, R 3 BB 1 R
WAz R 7RI RE E g o

*3 EKINEZEXRBHENSITR MW
it H 24 F5% BERLAS i/ LA R FHIX (Ttit) $57  1i]
Hywind scotland 30/6 Spar (FLFERL) | 2017
Windfloat Atlantic 25/8 Semi ( 2:7#) W 2019
Flocan 5 Canary 25/5 ~8 Semi — spar ([ HAE L) [iiigcinza 2020
Nautilus 5/5 Semi () PHPEA 2020
SeaTwirls2 ( I F ) 1/1 HRA iy i 2020
Kincardine 48/8 Semi/ Semi — spar Bk 2020
Forthwind Project ( i) 12 WA LA 2020
EFGL 24/6 Semi (%) % 2021
Groix — Belle —1le 24/6 Semi ( 2-75) »E 2021
FLG Wind Farm 24/8 TLP wE 2021
EolMed 25/6.2 Semi (2-#5) (1deol BHJETM ) % 2021
Katanes Floating Enery Part — Array 32/5 ~ 8 ( MABEI IR BE ARH B 2022
Hywind Tampen 88/8 Spar ( BFER) i3 2022
Rennesoy — Marine Energy Test Centre 3.6/3.6 Semi — spar — tlp 71971 2019 FEHL
Dounreay Tr 10/5 Semi ( BRI XUHL) Ti[E 1% UE

YeE IR E AR AT BRI R X
T H Wil PSR 22 B AU 30 160 MW LY B 1R
PR A BT, T8 22 R T SOMW 3 7E ik
ERAITEHEBES 9.5 MW Vied KL, THBEF 4 ¥t
/> F) Navantia — Windar IE7E R4~ T30 H @& 57X
et , H S 5349 4 WindFloat 24 MW 5770
51 H AL, Dounreay Tri P& F Hexicon WE2, B
AEERYSAE 2 G XL, KUBIL FR v ] A A0 o T A i
UL e AT BR 2 Rl A4, 30T F AL T 520, Atlantis T
H 13 1% H Ideol #) damping — pool , SGAEEHL , P45
Ak, B ETHE AL THEPLE BB .

HAT, PHHEA 24 1T 1 S GEI 5 MW AT L XL
ML; %5 2 & W2 EnerOcean 1E7E T A& ML TF 20 /Y 2
iR RERIL, EAETIIR A 155 B 35 B IS A 55 Vi 1
H 37 ( PLOCAN) Z2%% . Flocan 5 Canary ZJ7E 2020
R 25 MW EPE U LY BRI R T semi -
spar B,

RE AR E 4 8 24 MW B ORI
H, WHEAE 2020 4F 3 2021 4EZ ] 423 — AT H
B FRVGH, Hor = e oy A1 02 i)™
¥iZ: 5IF K1) Groix Belle Tle, %35 GE 6 MW XL, %
H Naval Energies HJE 77 2CHE A ; i ENGIE . EDPR aE

41



K L5 R fiE IR

2020 4E55 1 A

¥ & B Golfe du Lion, %% GE 6 MW XL, R PPI 119
WindFloat 75277 =0 LAl i Quadran T & ) EolMed ,
LA Senvion 6.2 MW UL, 2R Tdeol [ BHJE jth % 1%
A LA ; H EDF %57 & Y Provence Grand Large , “%-%%
PATTT 8 MW XL, R SBM Ry 7 AIERE

% 7F WindFloat Atlantic P20 FXALITH ,
> SR SR Wi o NEEN D RS NS ¢y L
FERIR I A, PR EAE 2000 4FRE TR
A Hywind T BEHL, B BLZE 2015 455035 T SeaTwirl £
L, Bl P B SIPE A K fif 22 SBM. Offshore 23 W] 33
T B AR, 2 R HB A 20 R GEFI R
it AL, — 23R4T T 36 AR (ABS) Ay JE 0] 44
ke, Z IR 2 E Provence Grand Large I H iy 3
Al A=

PUBEA R AR F] X1 Wind 3545 400 J7BRIT
B4 SCRE, B HARHT B T PivotBuoy #E 7] 7
Y, A X IR BETE A BR) T IZ W . X1 Wind #4450
T 9 BRI iy B R, H 4% EDP
ESM . WavEC IntecSeA FFEFE AR K2 DNV GL Fll De—
gima , 7E IS A &5 00300k 27 6 F- 55 PLOCAN #EA T
A =ARRIAT X ) ORI T R 2= A
23 “ Horizon 2020”31 H , ¥ I FHA LA TE 2020 4% X
oo AR A A A T I I B R 2 S 1/3
K, HpE e 14,

B 14 Xiwind =EE

2.2 EEFEC XA

o ERREAE 2022 4R ZHT AT aEA 20 3 iU
GRS I s 1 B e 3 1 S| SO S N e o
K. Eolfi F Cobra T HIEHE 5 4> 500 MW i
K3 H , AIEHRITE 2022 A48 WIN i L XHL
HE Ideol damping — pool FEAEFE5 YR AT HERK

i 6] [ G A T R HE AR LS i et 5 20 VR
A X 55 RITEH O A B AR =0T S B
#1200 MW EPEI H 5 550, Bl 5 2 K E N

42

HMFE R AT T I35 208 L XU T H L& 1)
P,

H A 2014 4E48 758 — A7 ik D XU (F 5
14 MW) J& , #8 5 e B b2 17 3 BB —1iE
FAHLA 1 A s 36 1 /2 MW 1 &
5 MW FI 1 557 MW 28X, BT 14 MW, J2& 4]
JLUS S Ty N TP NE 5= W WL g L7 R S e BB 11| 72
45 2 MW 505 1P 3 X LAl Compact Semi — Sub,
5 MW SedbAR o G H5EaTA 7 MWV L8t
w15 fis,

Compact Semi-Sub
(2MW)

Advanced Sper
(5 MW)

V-shape Semi-Sub
(7MW)

Floating
Substation

15 &N AERERE

I, HASH R A Tl R A& ' 440 NEDO H
& Hibiki EEARAEIH %R 7550 H R H 2% E Ideol
BELJE v 35 0 2C A it TR 22 4% 1 5 12 [ Aerodyn
3.2 MW 2 i H XL, 4Kl 16, Ideol F1 Acacia 1E 31X
1 2023 8RR RO XTI E | 5 LR
B PP AR5 = 3 Al Bk X &4k & VR &% S )
HiH

16 HZs Hibiki I B B

2.3 =Ml EM JEMNEZEXREFLER

6 [E BT AE Y ( EDPR ) Vi £ 76 N A 45 JE 0. Jf 3T
WIS e — A =00 B I H ; £ Z R, Alpha
Wind WiHRITF & 2 41~ 400 MW (19370 X3
R 8 MW KUMLE Windfloat 212X IEA;

W BRI KA 3 T < P 8 22 2 i T XL
WL, TRl KU S T R R A TR

PN I H iR T & B XL,



WRIAsE , 55 i b I SR SR B o B

2020 1 H

3 45 ih

D) S — AR ALE AT BB TE KU 37 T3 22 16
I P L I8 4T ks o Jm S e KU
i H AR SRS 0, R A S A R 2 LK
PR

2) — PR SR 5 HAR N HEA A BT B,
4n Hywind — spar , Windfloat F1 Ideol damping — pool , Jf
e AU R

3) H AU 2 BRiE AR e U | 557 5K
g 1 KB A R e HLIX

4) Wi Vr 22 B0 AL E 2208 AR AR IS 5 B
B B8 H AR FEARENLR B B, HeAb X8 A -4
L SR AR R A B AR 2 v s 4Bk
HoAts o X TC 4

5) BRI E XML B A % JiE 55 24 ) 22 5%
SIRFRPEREYIARG ; 2 3 28 55 /KT [R5 i 2 1500 X
IR K R, i 22 B H AT XL ) 8 )
AR BRAS FTEL, T IR I sOX LBRAE T A i
ARER, B T2 5 Lo BaE Jm iYL, B 2UX
DT A8 SR A Y TR, e b B XU g T e ) A E
PRECAEALATRARE , 172 168 i B A A0 s 3
Ak se ) e R AL A T

6) BLI B, T I A i b XU ) R R AL T oK
TR <50 m B DI, AN B 22383 T 1 AR

(E#%35 W)
3 45 iE

IRYY T0% ()T BRI EERRIR o F s
WA gt , IR E HLL 25 12 kW RTIRAE ., 7E
RS REIR H 2 FE)S M BUIR S, SR e R BA + 4
FLORE AR . 24 T TR AR & FL AR XS [ ST =
AN I K FBOREA S AN 15 | 256 X 45 R L 1Y)
T RE WA, IR BEANRIT A A5G 2Y , AUAT LLSE
fe S LA REIR H t3 08 /D F O, B BA BRI
BT LS
SE K.

CUTER, E)R, @&, FEEIR A8 A& B BRR ok ok & e 5
F5(J]. BURRISE T, 2018, 39(7); 188 —189

TN CEERIZE T I 5w, RO T b AR a6 i)
SR R R, BRAE , T [ AR 2 OB Y
AP RIBT A BE S b B AR, P I i AR 625
vt . T FERHRRAIT BOURF H AT A XHRE R
T3 TR H 25T SO R B, USRI U OR

J7 g 5 g
SE K.

[LTEPFERS. AR XU SR X T ] o T Az Y S XL L 11
JaR[T]. KFHAE, 2018(6) : 26 —30

(2] AT, ZEFAk, o B TR IR IR I 1 4 XU AL % 8 i 5
[J]. JfE, 2018(6) : 31 -34

[3]amiels, FAFLE, M, . W R & R B OLE AR5
WER[T]. XGE, 2018(6): 11 -16

(41 AT, T, VRIE I b XU TR RS RS e R 3R
WFFE[T]. XAE, 2018(2): 52 =55

[S]aTIRIE, 208, 36 FH e P /K R A 22 77 X XU LA B B 5
[J]. KFHAE, 2018(6) : 61 —69

[6]5KIT4E, MRy, Ui e =0 bR e A2k
W[T]. KFHfE, 2018(6): 17 - 18

(7]Bt&HE, 2R, T, . Eyp QU 3 g 2Rl e R
KIEMEHLT]. HE TR, 2011(11): 66 -70

[8]mifh, 22, WA TSR R L HLAL 5T B decoi ik e
[J]. HETERE, 2014, 16(2) : 79 -87

[9]mifh, 28, X4 WFEEFE I ST 55
S— K A FRETEAR[T]. REIRETE 515 4., 2011, 27
(3): 168 —173

(2T EA9M, 12y, P ir 7R AR AL e B S MR [ 1],
REVRS53R5E, 2016(4): 6 -8

[3]RARE, QIR , FARME. W n] AR IR & i BlR 5 &
JEAAH[T]. BRI, 2015, 3(6): 493 —499

(4] B, FRENEVERER LN FHES 2808 [ 1], REURATFSE
5FIH, 2017(5): 8 -9

[STXVIER, S5, skbE. JRREA BB AR MNP IR S K R
FISE[J]. RS, 2016, 35(5) : 100 - 104

(6] 28, EHEMT, SIS, . W VEaR & e & b fl
R[], RHERLA, 2017(20); 109 - 111

(7100, B, Rk, . o SR % I A8 VT IR 40 10 &
PR BE A F 2 B HIPERIFSE [ )], TR, 2018, 42(3) -
142 - 148

[8]5kEYt. Mt PORA A E [ J]. TiRMEs 51, 2015
(4): 61 -63

43



2020 4E55 1 4
2020 Number 1

Ko 5 OB OB R
HYDROPOWER AND NEW ENERGY

o34 2
Vol. 34

DOI:; 10.13622/j. enki. cn42 —1800/tv. 1671 —3354.2020. 01. 012

Bl I T I K TS N B SR HLIE S A

FT

)3

(EFRBEIRAPE 2N F) FEHE L, PO SRl 614900)

FEEE . F I v Ay A 5 TE A T 0, P O A LA 2008 B35 300 m G, 54 S T W 1) LA AR IS 43
X RIVAETEALBL BT FE A TARBEHHAT AR S5 456 Sl SO A S B e DN B0k, 34 90 38 /K S0 A% 028
FERAALRE S I AT W0 & AR AR ) S0 X3, BT 1 24 R A2 AR ] 1A 52 e ML A0 A SR T A O AL R K e A

PR R BRIC T AT T & K AR TE I 2454 (Y S0iE
KB ;i OB I KA AT AT s B4 S T
FE S . TV641. 3 XEKARERD A

XERS.1671 —3354(2020)01 — 0044 - 08

Analysis of the Impoundment Deformation and

Cracking Mechanism of a High Core Wall Rockfill Dam
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(Reservoir and Dam Management Center , China Energy Dadu River Hydropower Development Co . , Ltd. , Leshan 614900, China)

Abstract; The construction of high rockfill dams is booming in China , and the height of core wall rockfill dams has

reached the level of 300 m. Deformation analysis of the dam body based on practical monitoring data is of great signifi —

cance for the study of the dam deformation mechanism and the engineering design .

Based on the in-situ measurement da—

ta of a core wall rockfill dam , the deformation trends of different part of the dam body during the initial impoundment pe —

riod are analyzed and the effect of the initial impoundment is determined . Then, the crack initiation and development

mechanism of the dam body is summarized . At last, the impoundment deformation and the cracking mechanism are veri —

fied with finite element analysis.

Key words: high core wall rockfill dam ; impoundment deformation ; deformation analysis ; cracking analysis
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A Transversely Isotropic Deterioration Model for Layered Rock Mass
PAN Hongyue', ZHANG Li’, WAN Liangpeng' , WANG Kun', ZHAO Daipeng’'

(1. Wudongde Project Construction Department , China Three Gorges Corporation , Kunming 651500, China;

2. Technology Management Department , China Three Gorges Corporation , Beijing 100089, China)
Abstract; Layered rock mass shows an obvious transversely isotropic mechanical characteristic . In this paper, a trans—
versely isotropic deterioration model is proposed for layered rock mass . In this model , layered rock mass is regarded as
a composite material which is composed of interlayered rocks and bedding planes . Corresponding mechanical models are
then established for the interlayered rocks and bedding planes , and a unified limit condition of the deteriorated moduli is
applied. As the strength weakening and the Young ’ s modulus deterioration with the increase of plastic strains in the
post-peak phase of layered rock mass are all considered in this model , it can accurately simulate the mechanical response
of layered rock mass during excavation. Practical application of the model in the stability analysis of the rock mass a —
round the underground powerhouse in Wudongde Hydropower Project proves its applicability , as the predictions of the
model agree well to the field monitoring results.

Key words: layered rock mass; transverse isotropy ; elasto-plasticity ; rock mass deterioration ; stability of surrounding

rock mass
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Analysis on Sealing Problem of the Hydraulic Control Pipeline

for Governor in Shuibuya Hydropower Plant

YANG Jun

(Hubei Qingjiang Hydroelectric Development Co . , Ltd. , Yichang 443000, China)
Abstract: Hydraulic control pipeline is an important part of the governor in hydropower plants . lts sealing reliability di—
rectly affects the operation stability and economy of the unit. Taking Shuibuya Hydropower Plant as an example , the
joint sealing structure and its working principles of the hydraulic control pipeline of governor are analyzed . It shows that
the tube fitting joint is widely used because of its simple structure , convenience and welding Hree characteristics. Howev—
er, if the management of its material , manufacturing, inspection, installation, maintenance and checking is ignored ,
leakage problem is commonly encountered . Leakage can be also caused by the pipeline installation accuracy , pipeline
vibration , temperature variation and repeated disassembly .

Key words: hydropower plant ; governor; hydraulic control pipeline ; seal
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Application of Local Vulcanization Technology in the Replacement Work of

Water Seals for Radial Gates of Deep Outlets in Three Gorges Project
YU Hongbin, WEI Dan, ZHU Quanping, HU Yili
(China Yangtze Power Co. , Lid. , Yichang 443002, China)

Abstract: The radial gates of deep outlets in Three Gorges Project has operated safely for more than 20 years. Although

the water seals of the gates are still under the replacement age , local damages are found due to various reasons , which

lead to serious water jetting. Based on an analysis of the manufacturing process of the water seals , a technology of repla—

cing the damaged section of the water seals with local vulcanization bond is proposed and successfully implemented . Dur—

ing the vulcanization bonding process , the heating temperature is strictly controlled within 130 ~ 160 °C, and the time

within 60 minutes. Thus, the vulcanized joint is firmly bonded without crack and sponge , and the convex-eoncave sur—

face within 0.5 mm. The proposed local vulcanization technology is of satisfactory performance as the labor requirement

and construction period are only 1/15 of traditional replacement scheme.

Key words: local vulcanization ; radial gate ; rubber; water seal replacement
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On the Community Management Method of

Urban Resettlement Region in Three Gorges Reservoir Area
XU Kai', FAN Liansheng’
(1. Yangtze River Engineering Consulting Co. , Ltd. (Hubei), Wuhan 430010, China;
2. Changjiang River Engineering Supervision and Consulting Co . , Ltd. (Hubei), Wuhan 430010, China)

Abstract ; The resettlement of millions of migrants in Three Gorges Reservoir area is completed for nearly 10 years. Un—

der the current social transformation conditions , new problems are encountered in the community management of urban

resettlement region, which can only be solved by continuous reform and innovation of management methods .

From the

aspects of the improvement of the community organization structure and the promotion of the socialization process of the

community management , some corresponding policy suggestions are made for the reform and innovation of community

management methods of urban resettlement region .

Key words: Three Gorges Reservoir area ; urban resettlement ; community management
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Current Situation and Countermeasures of Photovoltaic Power

and Hydropower Complementary Generation in Xizang

LIU Wei
(Huaneng Xizang Yarlung Zangbo River Electric Development Investment Co . , Ltd. , Lhasa 850000, China)

Abstract: Firstly, a review is presented on current situation of the photovoltaic power and hydropower complementary

generation technology. Then, a physical model of the photovoltaic power and hydropower complementary generation sys —

tem is established. The operation modes of the complementary generation system are discussed . Specifically, a comple—

mentary power generation system with a 10 MW photovoltaic power station and a 9.6 MW hydropower station is proposed

for Ali District, and the economic feasibility of the system is analyzed . Finally, several suggestions are made considering

the practical conditions in Xizang area , including the establishment of joint engineering technical center , introduction of

talents with new energy technology , construction of photovoltaic power stations in waste backfill fields of hydropower sta —

tions, and further support of the research and application of the photovoltaic power and hydropower complementary gen —

eration technology.

Key words: Xizang; photovoltaic power and hydropower complementation ; power generation system ; current situation

and countermeasures ; operation mode ; economic benefit analysis
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Analysis of an Inter-turn Short-Circuit Fault of Dry-type Transformer

ZHOU Ping, YE Huasong, WU Ligui
( China Yangtze Power Co. , Ltd. , Yichang 443133, China)

Abstract; An inter-turn short-eircuit fault of dry-type transformer is analyzed. It is found that the fault current at the

high voltage side is two—-phase symmetric reserves current. With an analysis of the voltage and current fault waveforms at

the high voltage side , and the core hanging-eut inspection, we exclude the possibility of the single -phase grounding fault

at the low voltage side. Then, Simulink toolkit is adopted to simulate the inter urn short-circuit fault at the high voltage

side. The results are consistent with the recorded fault current and voltage waveforms .

Disassembly inspection of the high

voltage windings confirms the existence of the inter 4urn short-eircuit. It shows that the combination of the simulation

method and the disassembly inspection can effectively determine the inter turn short-eircuit fault of transformers.

Key words: dry type transformer ; inter-turn short-eircuit; fault recorder; simulation
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Exploration and Optimization of the Operation Management in

Maintenance Process of Hydropower Equipment
WANG Bin', SUN Yong’
(1. Hubei Energy Group Co. , Ltd. , Wuhan 430077, China;
2. Hubei Qingjiang Hydroelectric Development Co. , Lid. , Yichang 443000, China)

Abstract: Some problems of the operation management in maintenance process of hydropower equipment are summa —
rized. Then, several new methods of the operation management are proposed for the whole maintenance process based on
standardization and information techniques , in which the technical control , progress control, quality management and
cost control of the equipment maintenance are major objectives . Then, practice and improvement of the proposed meth —
ods are carried out in on-site maintenance process. With these high level operation management methods , the technical
and economic characteristics of the equipment maintenance are effectively improved .

Key words: maintenance process ; operation management ; exploration and optimization
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