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&%, £KE—it 15SMW EF i EXEBRUEFRIIF LERFHES Geroa MEEAEZEME, T—2
TIRRReFERRLIFaIRIT. ZIMBRIBIFTATA Saitec, Saitec IHHITE 2025 &4 15MW iFF

g EXL.
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14. £BKEE 3000 Wik “Alfa Lift" SBiE L XEBEEBHRANER
(0]

SEEHM 3000 Mgy "Alfa Lift" S3EBLXNEBEEBMBBERE OHT A8 (Offshore Heavy
Transport). #EY Ulstein IRiT SRS RBIRAT. BERFIURASFRENE/R (Liebherr) FHAIEN
# DNV GL #EigitHF%, HFEBREET (175) BRAE (TFREEETL) BiE.

"Alfa Lift" SEEGFEXERICHENINEREENLEM, MK 216K, AIEHPIRIKE 148
K, EFPRIRATEEEN 8310 75K, REORTFRIRAEREER 2470 75K, S#EX 4.8 B, EE—
& 3000 IFYFABEN, AENSEITIZEERIA 10 4 1500 IABAR SEZEEEREY 11 4 2000 M#Y XXL
BROERY, — MBI 1 BYKAVERERR, IBEHESERRS DP2, AIE4N 100 A, iZAREHEL OHT

F) (Offshore Heavy Transport) BT IAE EXNEMZEERMR, W TFSFHERTS.

15. AR IN: ORNL FBIR L2 SRR AER] (X 40% M 7 2244
RN
IE, 25E Sandia ERETRERM T —TRHT, RARTFLEE IR A BIEFRABRTI

52 25%, IXERERAEN R LIHIESER, BREBARNEXBIERESZMEE, WS- BRI

SRR (EREMIRE B RAIIRIZE . ARGRKRIASTHE LE AR R EFNSIBA4EaEL,
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B K22 SRER AT HERETS X BE T R AR AN REIR T T

R\ ERI IR BT 4. AR IR ERIB T ES SR T T DS MREXILL, BN EdE
5 ORNL RIBAERIRES, FRXEEERTH RO, HREREE, SHamFHaEtt, X
PR B K L SRR ARSI S BT EBEIRS 56%., BEIERN F, HiERaRXEESMERENEEME
PUEMNAYRAUNERE, MNMSERRIBARIEIN. ZEE AT HER U ATEEERES, HRE

BATRLT, SERBRTHERLY, RAFERT ARSI A EREMRAA TS T 40%.

=. REER

1. PfREkEahaXEEF g LA T

5 A 26 H, £xaaiaXEZE EXBH AR R TE DX E RS A T,
INEEREFIE EX BRSNS, /RTENEMEL, S5 A EERsTE,

ZaE ERFUXW = BEEAMBAPRERR S BEHATIE, HETEMRF N, BISNAE=LE
BER RFUE LN E RN TRES. ZARYESE 5.5MW, XEERIAF 158 K, NARYZ
AEMFER, WAREITAR 5500 B, 850 3 HRRERHREEEERERE.

fEEE EXNENAR, BB ENEERKARENORILE, BFEEBSKRIAEIEN, =F
g EXFEEMSEFEFERARRIESS, JAMRESE ENBEFRNEFE. XKEITEELN
A, RFNNEMZZE ERRIFERNEN S, AZSTEREIUXWL 10 FLA ERRRHRE
o, BaEFLE EXENAESSIE DFXXT—AERT. FERFRRRRRITSSTRERAR

i, FAeBE—anaNEE LEZFN, E5EH 17 KENX.

2. FEFEESEERFE L 6.2MW HIEBEHMIRIZ

5 A 29 B, TEMMEERERNERNEIRAE (UTER "FEER" ) BaEEHE6.2MW i
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B EXEB TERATRER (2021.6)
LEXEBEERGE BTSRRI EIkE L X BT EAIIHMNRE,

ZIMEMXZE=EE 300MW, HAf 148.8MW 73 24 & EEE 6.2MW HI4H, AFEEEED
WE 6.2MW X7, RFAMBIBNERRGRAE CPU SMESMRENR, FIRRIRGTFaHE
IEC61131-3 #xAE. NB/T 31043 fff. BITTEBSMURAD ERARIAR, RIETREINEERE
PR, ENERNERE, EWERAIERN, MEiUERESEIEFNE, BN, THRR
FEER, KKREATEHEEITHER, MAFEDREERRSRA, FFASHE ECD TFHEEELRNE

%, RASEERRIMEEEIRAR, REREAEIFE 10%LALE, #RTXERBISHNEEIET.

3. BB SXEPEXIEEE RIS WG5.55F-172 T

5 A 31 H, LisBSKEER (BiR: BSXE, BREAT 688660) EF Synergy ;BaFEHY
WG5.55F-172 BafHIED Mk, ZAMEETHEXESE "SIt . €M EE EXERTF
HWKURE, FEERARNERNR, BHhERF "RELFHE" (WA, BEHBSKBEFRNIARS
FHEE XA,

WG5.55F-172 ERERIMEINENN A, SRR ES. AN RMAFISS
MNEBESESR, LUARIESN. EoIENETHR. ok, YERARNEeERIIcENIRT, BATE

SRR EEWES, SEI T R RUER, FesSEl A= E%FIER.

cIEL E

4. R XEBILH

Jig_EXEEHIERMINRIZ

B, WHENSERAR 10 JkRiE EXENAEREE=E FXNBERERINAE, Xins
Bz EEEE S ENBEXSENAEEF[E.

ENER, BINAER 10 kRS EXEBHEEFFY 10 KADKESG T, —afEsFEmt
4000 SEEIERERE, ARRAEERE 1.3 oM, > — S 3.5 . MAIRFIRIEE, HAEkE

Rig LXEBERAA, EEEFAAE, BRHEXRSEMETEm. MU, ZHARI0A
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EHEHHEETI "BAE" "HPFT NSRS RERENESRETHERE.

5. IRAEBES 7.5MW B EX BB EEE

6 A 21 B, #8EXEETNEEAXENENRSEENBIIFLE. 1ZHESEIEE 195 Jk
., ERAEAXEEEHAR DEW-D7500-186 KEZEIKTTAXELS EXEEHA,

IZN BN ERESHTEIXUER. RERME. SXEFHR, THHFRN— TMW FERFEEF
M, HERR 186 K, REHAIENPHMENEXHSISESARKEEIRKNEXELE EXEE,

Y 8.5 K/FHNERM T, BREVBESFEILIMEX 2830 HEIFSHE6E, SFErR/AIEERE

9060 M, —S{tixHER 23720 M,

6. EINEK 7.X MW SIHKEEL XL BN T

4 B 21 B, BPZEXFFENATB TR 7.X MW SEXE RS R AENELFXFTRINTE.
XZERNERRARE ESEKHEREE X KRN, BREICREEINETOINE, RAXEFRISTK

7X MW SIEKHEAENZEERES TMW REEKHEAREN, ES0%R. [RAARRIAE, AREIX
PRig EIXEBTHIZRY A R BN T SHE.

PEEBOALE. BRPFBRROMEHSEEA I B RARI AL, SEKHX AR FEBMBEEARTN, 8

=. RAEESREET ENERIE.
7. GE Haliade-X 318 "T% (8XZ) " IAUE

IR, 8LEXA "EX8" GE Haliade-X 3/15 7H#BRAAR+E DNV BRI "T 2R (BXER) " JALE, A7E
BXFEMTIET.
IR Haliade-X 3818 T fIAIE, IERR T Hegts e ap AR Sttt aXl. MENSREBIEROMNAISE

ELSMBX, 0FE. BASESHIHRNET.
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Haliade-X F 2018 &%, ESTEHH 12MW, 13MW, 14MW £ 3 8, Ee 12MW 18

X5 11 B3KE7T DNV GL H9=2BT0AIE, M 13MW HIBESHE 1 B3K8 T DNV BEIEGIAILE,
Hai GE f9 Haliade-X AN BN BSER=0X 14MW, B4 Haliade-X 14AMW XIF—FEGI &£

7,400 5=, FSLHUmER 52,000 M—7EZTF 11,000 H/NSE—FRIBRARL.

8. FEARIZAEALAYHE SENSEWind 2NN LR S

BHal, kKBERERIFIEIZAE SENSEWInd 5, ftfiI£FhI SENSE KW BRRRGCEMINTeRF
U, BORSHNRARTAR T ER.

SENSE RARERNNBELFEARLEM, T8 EXERAMTIFIFREEKRIER T, AJLAKIERE
LERA, JENE, SENSE RERSAEEBMATE 12%; B, £EIHTHIRGALIRD AT
FERAIINIG, REeRet; B RRFETLURMEIET, BEIFHIMER, XHUASMFRVELR, 42

IR S,
9. GE iRitE&Faimteil, MRREXAIXEE

2018 &, BFAETFFAT GE aJE4ALIR(GE Renewable Energy)EREfEH 7 ERUX 7RI,
FBR7T 12 JkERERNE EXEBENI4E Haliade-X, 1IX4™ 853 R (260 K)EHEARIBE=1E%ELA
REKANE LM R, IBFRECTS ERMH IR RESHIRY 45% RUBEE. MamBEiR, ZA S HEAILE

EFREEAR 14 JKERY Haliade-X hR7,
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(BF3&&: GE)
Haliade-X #SEHREARRNE LK BIG--S4& =85/ Dogger Bank IXNfER, Fr/9EE 800

JKEE EREBZINET. kB GE B9 Rogier Blom Fx: "#@id GE f9 Haliade-X, XMESALEE
IERIHA FREARE EXIREHL, FNANINFFRERUN. EEMSEKE XSRS XD AREBRY
FREIR. $K, XLEERIPBIIXITREHBEPRHITE 60 K(200 HR)FHLATHIRE. B 7 iFahrieil,

BANSREBIRATIEY KB ENDREBATEE, EIAZIKR 60 KB RAIMX" .

10. Siemens Gamesa Bl “IISER" XAMHEEIS

PRER ST FBRRIR AR Green Hydrogen Systems(GHS)IARMMNY, HERZRIR— T EEEN

20



15 R TRRRARIAIBE (20216)
S SHON S80S Brande Hydrogen, HIAl, INEBASRAINF4ET RESA.

Brande Hydrogen IRE{EAMSERE—E 3MW i EXEIME—E 400kW EBEISE, Hit
ERFbSE. SSBHEAZN—KEA Everfuel NESMRBINEIFE, BIESERELESNEERIREIE
54,

FB "MSEL" EREXTENEEENNER Pk —aSBERE. ZEVURZTHEMEISE, 7
LUK EERES RIFNERIMHIR, mAE SEN\ERMBELRE,

SBNEREFESESTHEAL, JtHEAAER, SSTUBEEAERESSHNEEEERF

.H

L ERtEER R B &R R LATRUEBIREE. —BIOIE Y EAfTE, @R EELE, iE8 EXEHIEX

—R AR HIEIVR B,

11. Siemens Gamesa &7 “"AVRE" MHHIEES

Siemens Gamesa AR T — A, MBATSHXWHFSETLZ, ATLAKIEEIR T—KEE
M AIHRIBIERA. EHAEEFM A2 (Optical Blade concept), 2@id "FENFER" , FREL
SITERFUGEE F NS MNEGIIERE—RE, NMRIET— N ANRE, AFITEARSRRE. #

IEEIR. REIMINER, X—HFRERERIKE TR (Microsoft) il RIS RERIER.

T"ﬁ"}' W Ml
e | L.
W/

£ Siemens Gamesa HER/REFIEZE B THERNMH A

XA Siemens Gamesa = XIBESLIG=F] IT Bk IBM SERF RIS ATE—RAZR/REXNLH

21



B EXEB TERATRER (2021.6)
ERATHT TR, ERIBTHERENER. BRES, FCRIRE, A ERETETRBKERIRIE

REEERTR, ARRID TR RIE.

B IT BELEBFAR "HMECERERIER" ITHEEMRIFRR: %R RBEEH~ RiRit A
OEM MIX Sz SR KEAFAL, FHHREDXNSIELUN BEFEFRIBGE.

ETHE, Siemens Gamesa "NFEMRRS" BREARRET FA, FE ERRRER" &

Z1E Siemens Gamesa S AEFIFEESIEZEEF.

M, BU#rHIAR8HRE ik

1. 15 R ER A B R DR IS

WE: AP REELER R TRE X B T Szttt K EZ 4t R i8R, LIS L KBSt
EEHREMEIAARNSR Sa SR L TR BPRIEE DR o i RS EARRE T TR
Wi MR SRS HREEZ IR T oM IR RIS PR e HRREE L

EERRRE DS RRSIRE TR RS E RE e T 7 X IECRNEIN.

BEFamERERTITERE

B [HAT)] BRIKiE 2021(07)  SP pi44mS: 08-01

2. BEHLKRIFA TS ERE LXEYAERRENIRA

BE: EESLIXEERTERRE N TRRANNDENADTRNEE. FETHIRREBICERES
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EINLEN SEZRA RS E KB EH T T RRIN MRS HT. DTSRRI NDEEBEX TG

NN AREIRC AU B BRI N AR T BTSRRI TTRENHNNRATRE.

1B 20RAE 3BRE L =
XEBHEBI=M1ESHREY RERFERZ

iR [HAFI] SPEKIE(RH+EH) 2021(04)  SP fi#44mS: 08-02

3. 8 LR R AR SS M AT

BE: R AREERAE EX B, B X FBEERAE IR TRE IR IS R R R MRS 1 RE.
BT B DA NEEEIL S GRS RROITEILS SRERINE S RIR T AR RFURDE. DmiEs
HAEE. HMERRER. HFNEER. ERANKE. BEHROKE. ERNEE. Xie-TRerIER
B, TR EFEMIRIT SN RRER RS RIS AN R, SRR TERGERA A
SRS SRR ELL BRSO RN ELZN 1.5 SR ERSRGER/VERINEE. N
-HUACRIR BRI R IR E R DR A,

0. 14,

—_— —

- PR |
2l YAA "5
0"“'-3_,,~D,__| -
o
0- 08 s
0. 06} S
0. 04} = 55

0.02} &=
GO e L " A
70 5 80 85 90 95 100

h/m

X - TEREAFEIER ML R T RAIRTRIRIDE
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TR EARRRER ARSI T R BRI E

SkiE: [HBF) 45Fhesrg 2021(02)  SP Fiif44Re: 08-03

4. EFANEBHAF BRI RIS

BE: B LXEBIAE T ZRRMXESNE a1 Pt A RSEIEEREEREsR. KA CFD
73733 NREL 5SMW XEBH4H#H1T 7 IEEH SN REAERIL AR INEEM A BUAMERLH I T R E DT
SNADHHAR. HRERKPER 80%=E 90%AIM HEFAE T HHEAREXMINE, Fazsh Mth
BN R ERWRK BEIEI AN EHAN A ERESERENHRUBEERRA S EEE
it LR, SFEEs T EOEFHREIAOES. BEX. RERESIENTFEZEHE
=), AR T H A RS EDEAIRERK, FrER 40% ~ 70% RN EFERER I E M

BB EIRRE FTAB R A hERN DR PER D TR B E DRI,

|
|
¥
d
£
it
(mar
»
x
L4
¢
O
»
F
Tl
=
TG RSt e

BRIMEEESHET D EEEH TR SRR EZE

KR [HAF] St REAR(BARIFRR) 2021(03)  SP 45w S: 08-04
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5. B EXEXRERRREEHRES 2T

BE: BT 8 EMRRISERE NNERZ R RS, RS RRESHNEERRC—. BESLX
EEAESRHSRIEK, BRIEEFIKREIN A ETE RS ui8 L XS TR — N E A
YR, BRI SRI EZEE TR RORFRIAR. LIRS SSERENES EXBZA0E
FRET 48N TREEIEIEH) GRLWEAP BERI KB BMHT 7 AT o, ET TS HTER
R EIARZR At (DNVGL) A AYER S-N B XTI B AR S IRInT 7 DR, ARARIE
F8 GRLWEAP ZR{4H58 4 TR el B/ R R S5 D T R B &8 23 S-N FHELRI B RSB ETE
RS IRBIER MRS R SHEERES,. TRER. 2. S-N HESFZSMRERFREX NI TER

HSEEE,

TS TEARIUER TS

KR [HAFI] WZREBOFK 2021(04)  SP Bi#44mS: 08-05

6. & X EBIZRMIEI TR EZ5 A

BE: B LXBEZEEERER RN ETRmeER RRREE BN AR 75 A i L XFEERY
KERAZ—, ELRTREN AR HAM—RRAATERMGEIETSE B TRENRZEMLARLL

17 =M ERR LB TIEURME. P HTIOMEAE 5 A BRI RTENS
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RYRIRE R H—Hig L XA ANLGEHE TRZMUCTS % BITEE AR WSO SECK AR IREIHRER, X

SRfEE Python 1B SEL 7% TAZMALTS AT A EXFRSA NS UL BRT 1T 7 B,
ERERAA N R R BT S AR AT IARZ 73 A BT T I B A58 7 EIMALRIEEER B

R RERIRIIL TS =T HSERR TREMN AR,

[ -:| _:_12".‘ e e i
. 5 = s
- = 125 —i— I i R A
Prr— | - o TR
llr fi— 223
VI B ek P L A R A |._ W 1224
P
1 N AR, ;
} W I A0 40 51 &p 0 RO GO (00
TR T RO s | TS
J, Ca ) 2SR RE R T
3 =
HESM R E R SR | —~ 25 —— S I R
=
I F 2 —a- TREERIL
S g S & i 1E
~=_Beid Al T =
T - 1
I il i i — s
PSR B | 0 ; e S R T i
WM I 4 s 1 0 &Y Ga |
_L AR
(e ) (b ) BACTHITE R

=Bk 2h7ir Bl viat iy r e A= RN S SATIHARZRERESES TR

iR [HAT] BEURARFRSFIAE 2021(02)  SP i44mS: 08-06

EitltheetiiE Mg EXBEFUEEREHRFRVESS T

HE: WEHEE A E NN ERSPRERE Y — RiZE R N8 LXNEEFEEREH R RIS SRR
TRENRIFORRITEEERSENE. B 0 F ERELERIEHSE NERER-EIE ES
T ARG IR IRRIAT, AT 7 BRI SHONZIE IR A, EDR AR T HERAEXIEE
N SEE MRS Bt & EE s fARRIASIEEX BN EREESHEE I HIER
X BRI R £ T — M AUMBESE, BEERNEMRED &5 RERARZIRET
SHABMHTERE RN RS THRERIRE. &5 5T PSCAD/EMTDC (BEFEEE T2 RSHIE
HESPEER B MR 7 &S o T ERE SSEIREN SR T AME S EXBE S

BERFRSHMIIIRITEE—ERESEX.
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((I U <1
= P = l 1 H
o

1

H‘_i\ H‘*ﬂ‘ﬁ@ Hai

MSC (iS(' / o L
ﬂ,r i 0.2] o2
1L N ST 3 G
s nta nlv Vs e N =3 s M N
AT '*-f-‘-lf‘-"/:/: | Aoy o=
) WEMMC AiSVMC , i 2 ’ ;
OR B3 TS 3 o 200 208 2,10 215 220

B EXEBEFMEREH RSN RIS MR

SE: [HBATI) B3R 2021(04)  SP ffi{44RE: 08-07

8. B LNEZERRFHREERIMICN I RIETS

BE: B LXEZEBRETRIEHIEERME FEREBSNRRIEIRITRURMEEIIRE. 55 7 WX
RMEEAR. 5% 5T NEST B IR BT <A A I stEc &7 = M 7 REEM/RE
B /58T 8 S KB ERENAMIREMAILI B A @IMERA. R AREEI A MR R
FHERR T SR N R S R A S B A N EC EFFRRIRNER D 7 RREEBRIER . SINGEIZE
{ELUSRF MM ERBLRITE 0-1 MKIEEL, BEERIAKEERRHT 7 BT SSRGS E
RIESEEFT 4.2%, REIEMERHIT 7 REESTIEH T RN S SHIEE LA ERIZREX]
THEE R NER ART A REIRITTD ST 7 IR, %R TRE RSN

BE—ERESIER.

i o o FES 6 6.6 &
g 9 é o &S 6 66 o

& é G oo _ Pé e e e
— Toe 6 6o e o

e e 060060
ke &6 56 ¢'o &

£y 1 Fia Py A nawse A s
B EXEIRERRR BHIXEZFRRMNEE

R [HATI] f4tFEeE 2021(04)  SP p¥f44mS: 08-08
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9. 2500T it BEANE ENBREFRRITESME

BE: NAFETREFINE ENBRIETFENIRARSERMRE. BRI E AESE LXE
FE TR AIESK, S ERIHZ P FEES B —EAFHRRER. 1% et B EXEBkE TR TR

AR E AT RN R P BRI IRAMUEE.

S RN

o | i — y— g |
. I 17 LSS 0% Jy Bl L

Womm

2500 TR BB LXNBELEFE PR EE R E Dl

R [HAT] 1EMRFN 2021(02)  SP Bi#44mS: 08-09

10. B EXEEE R PR e e SRER B 5T

BE: YT AES EXE7E MMC 2IREE RSB H W RS A E NS S er i A2, BT Efer
RIS BB EAR —EE R ER A FHA T SEfE MR FRIREB EF R KR T B 5
DIERTTRRHRIXE, JIBRIZE ST P AR R BRI SHIERE, ST 7 R CEIE R BRI NGNS
Sihl7 % AR R R R R S R SRR T oo, B RS AR H BC A RS E N
EEZHFA MMC BE4E ERIERFHERERIERERIRTIE P FRIREBEH TS, RiFT=8L
NEEREINETE RIS £ PSCAD/EMTDC HrfEsE 7 lm Wik R B i FE R STt By I0E 7 i et

RS AT A RN FARRATT R K.
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i

B ENBEREERINERFHEE RN BRI MMC-HVDC Z565E

SE: [BAFI) BB TEES 2021(04)  SP pfi{44RE: 08-10

1. 5 EZ KA IRE U e SRS

BE: NERUDHBEBEIUX. REd5 e DX ENAKEIER, BH 7RI MEBTIN
HI(LADRCO)SREE. GBS0, K. S iIZERIBEFISMER, #3 5 MW £ig L
FIUXEEHES 8- K-EEE RGN HFRE, ETEEEES Emrit B RIELEE RS, o
BRI EEE A BP MR MERBE X HEHIR S EHTEE, Mo RIEE M B fiiEHRI AR
DIERIRARUIEIRLER, RERERA: RATWREEN BP M WS ERIZTRIEE B IS

HuthAEE LUK AR RIERYE, IIHARINFR.

A,
—_— SEhhER pi S| q@
7y I BaR ) [ WA AR ‘
HERTUA | [MERTH mpsse| | aises il &N Witz .
i Al s YL ssxn |5 | menmmmen |
RahhFen - #
MA¥, + CA¥, + K,Ar, = ARE I ﬁmf ;f:c [ﬁﬁréﬁﬁ#fu\ﬁmﬁ)\ﬁmﬂl
Tosus 1 sasx i ‘ o :
. Sk e
. ks ke L
y \ AR A |
, | i | [ sesmnm |
w.
| AKahhm
FX BB S-8- /K- BB R BP 42 M4 RFRE]

R [HT)] ERAFFRMEE & 2021-05-08  SP [i{44mS: 08-11
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12. XA AR iR AR Zein il

BE: HAT SeHAREEMER ISR, NMA TIRSMSSIENRA, NN, EERUNAN
AR, HHERSATE T R R SN T A S AN SRR E S USRI SR, D 7

XERARRHS R EE KRR EN N P ASE R,

Tl
(a) s

IL I}

;‘ h)\ "»‘1‘&vﬁ;)wg. .u'})[ﬂh
s (.06 ||| AT t M0 LES D)
i oo [ﬂl-m

(b) GRS
ETIRaIEEAREIERS IR S IRRETEITENE. FTEEERMS UG

SR [HAFI] FoHatem) 2021(05)  SP fi44wS: 08-12

13. B EXEBEZMEREREFESA£200 kV Bift GIS KBRS IH

3

WE: BERSIMESES BT XIZE(gas insulated metal-enclosed switchgear, GIS)AJLARZEFEK
B ERMERERFEIRRSEN B8 ARNARSHnER. BrlENEARARRIZNA
HER GIS EYIFEEFREBSN AR, HESHHRMARIHKIE. AESARERIMRIEERTE
RERNER GIS KEIUA LA+200 kV EFRERRGHIME L REREERAMN TREAG RBHESHT
S2EtERESRITENER GIS KERSNARSHEKRIEITIRG. B5%5ET PSCAD/EMTDC B
HAESARARM 3237 £200 kV g EXEBRUERANRFHHERELXER GIS SieSHE. BiRhi#H
TRESTSHE AR BILRERR GIS FNERRSHESN DR EK &G, 5 A a8 RErIN
FAFREX SWETRERIER GIS XERSSHERNERME. DHERFAFTHERN£200 kV Hift GIS

BRI NS FR R B SO I Z B EANMET 450 kVESIEERRAMET 12.5 KA(EREEFF
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FAERAIEETZERAMET 4 kA) FERTIRZERAMET 10 kA JLUERT &I 200 km iB4iH5%iE EX

R EREE TR,

—]—F—
R
H '
- o+ ot 1
T ]
fu'n_+ LY g
=3 ey — - ;l LS ;' e :
= i i
4 e |"_ I II_ ':;l : 3 H
1,,:+z.r_:_<£ 4! | - : — '5—--:—“@
; i B 3 T
. 3 [«x 3
Zam ¥ ! !
T ! i

(oKL 4 ST (e ERL I a1

B R eSS a R SR i B EXEREERFAMRGHH

iR [HAFI] T7REEJ7 2021(05)  SP Bfi44wmS: 08-13

14. Z[SHH 203 X B AZERTIZRFN -3 IE AR A

BE: BEXSHR(Numerical Weather Prediction, NWP)XIX BB IEEIFTNECEEE(ER, Z X
EI7EEZ MUER NWP ERRHFIBRES TS F IEESHI AN B LA B RGN ETR
Mgz, FEREERXEBZNHTEAER B RRRESEINERNS N RHRIEN S AETERE
RUE, BT 285 S 3 A T T IE R SRS BN R R UK ER A RIS TR IATURIXUE, 7L
Hittl F Giza T ENEEARMANE E T IENIRBRZ S (Regularized Extreme Learning
Machine, RELM)S/X BB IR FRNEE SR B TR LE SRS N BB I B AL TRNINER, (BB XS SCAIERIFRT R FRTH=R
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23. Numerical and Physical Modeling of a Tension-Leg Platform

for Offshore Wind Turbines

Abstract: In order to tap the world wide offshore wind resources above deep waters, cost
efficient floating platforms are inevitable. Tension-Leg Platforms (TLPs) could enable that crucial
cost reduction in floating wind due to their smaller size and lighter weight compared to spars
and semi-submersibles. The continuous development of the GICON®-TLP is driven by
computer-aided engineering. So-called aero-hydro-servo-elastic coupled simulations are state-
of-the-art for predicting loads and simulating the global system behavior for floating offshore
wind turbines. Considering the complexity of such simulations, it is good scientific praxis to
validate these numerical calculations by use of scaled model testing. This paper addresses the
setup of the scaled model testing as carried out at the offshore basin of the Ecole Centrale de
Nantes, as well as the numerical model for the GICON®-TLP. The results of dedicated decay
tests of the scaled model are used to validate the computational model at the first stage and to
determine the natural frequencies of the system. Besides different challenges to the scaled

model during the survey, it was possible to take these difficulties into account when updating
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the numerical model. The results show good agreements for the tank tests and the numerical

model.
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24. A metaheuristic optimization model for the inter-array

layout planning of floating offshore wind farms

Abstract: This paper presents an adapted particle swarm optimization model for the electrical
layout planning of floating offshore wind farms (FOWFs). A comprehensive model is
considered by taking into account the entire wind turbine connection possibilities as well as
stochastic wind speed and wind direction and the computation of the wake effect within the
wind farm. Furthermore, dynamic power cables used for the connection of floating offshore
wind turbines are considered as well as their respective acquisition and installation costs. The
reliability assessment of the electrical components and the influence on the energy
generation are also taken into account. The developed optimization model is validated in
this paper at first against a reference model developed by Banzo et al. Then the model is
applied on a 500 MW FOWF case. The optimized collection grid results in a decrease of 4.5%
of the total costs and a reduction of the energy losses by 6.4% compared to the existing
layout of the FOWF. Finally, the use of either solely dynamic power cables or a combination
of static and dynamic cables is studied. The findings show that for this particular case the
use of solely dynamic power cables is favorable due to the avoidance of cost-intensive

submarine joints and additional installation activities.
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25. Potential environmental effects of deepwater floating

offshore wind energy facilities

Abstract: Over the last few decades, the offshore wind energy industry has expanded its
scope from turbines mounted on foundations driven into the seafloor and standing in less
than 60 m of water, to floating turbines moored in 120 m of water, to prospecting the
development of floating turbines moored in ~1,000 m of water. Since there are few
prototype turbines and mooring systems of these deepwater, floating offshore wind energy
facilities (OWFs) currently deployed, their effects on the marine environment are
speculative. Using the available scientific literature concerning appropriate analogs,
including fixed-bottom OWFs, land-based wind energy facilities, wave and tidal energy
devices, and oil and gas platforms, we conducted a qualitative systematic review to
estimate the potential environmental effects of deepwater, floating OWFs during operation,
as well as potential mitigation measures to address some of the effects. We evaluated six
categories of potential effects: changes to atmospheric and oceanic dynamics due to
energy removal and modifications, electromagnetic field effects on marine species from
power cables, habitat alterations to benthic and pelagic fish and invertebrate communities,
underwater noise effects on marine species, structural impediments to wildlife, and
changes to water quality. Our synthesis of 89 articles selected for the review suggests that
many of these potential effects could be mitigated to pose a low risk to the marine
environment if developers adopt appropriate mitigation strategies and best-practice
protocols. This review takes the necessary first steps in summarizing the available
information on the potential environmental effects of deepwater, floating OWFs and can
serve as a reference document for marine scientists and engineers, the energy industry,
permitting agencies and regulators of the energy industry, project developers, and

concerned stakeholders such as coastal residents, conservationists, and fisheries.
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