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FER > Frl eI IER G hEE AR
B o FHEIE 0 1997 12 A 4E H AT
WAz T HEBREELAENGE =X
4E4JER K@ | (Third Session of the Conference
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EEHBEIE H (Klessmann et al., 2011; Muichalena &
Hills, 2012; Valenzuela & Qi, 2012) °

MAEFERER S » B %EZF 2K
PERYREE - L H 2 B Y 2 (Kaldellis
& Kapsali, 2013; Li et al., 2011; Jacobsson &
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T 1.9% » AHEIR201 TR T 1.5%K 15 58 Ry R
H(WWEA, 2012) » K5 E BT < rik
RAETH - MIREDE EESTEIR RN - N
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BREB=4  EIRIEE(2,947.9 MW) ~ F128(921
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B B D S EEAYVEEE o E RN R 2N
AimE AT A — B ERE(EWEA, 2013) » f1EA
AT A B ) 3 B TSR RV ¢ 20104758738
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China, Japan,
509.5, 338,
9% 1%
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BERIFE © European Wind Energy Association
(EWEA), 2013.The European
offshore wind industry-Key trends and
statistics 2012. Available at: http://
www.ewea.org/fileadmin/files/library/
publications/statistics/European
offshore_statistics 2012.pdf, Accessed
in August 2013, 12.
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EERIAEC 224,995 MW (M[E2) > HEFEE Y
RIVFRIBHIRER > FE20124F > HAEHREEEH
BEELI66 MW > HHER AT —4874 MWL
T25% - [&3RIZEIOM 10 [ 52 1Y B e JE B 25
8 ERREEHS R > RE3 A SRR EON
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mmm Annual (MW) = Cumulative (IMW)

B2 BRI E R E
Ei[AJE ¢ European Wind Energy Association (EWEA), 2013. The European offshore wind industry-
Key trends and statistics 2012. Available at: http://www.ewea.org/fileadmin/files/library/
publications/statistics/European_offshore_statistics 2012.pdf, Accessed in August 2013, 11.
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BRIFE © European Wind Energy Association (EWEA), 2013. The European offshore wind industry-

Key trends and statistics 2012. Available at: http://www.ewea.org/fileadmin/files/library/
publications/statistics/European_offshore_statistics 2012.pdf, Accessed in August 2013, 11.
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B 73 A (5 45 6 25 e B SR A SO A B
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FERY R o B A EIRRR(Choi et al., 2007) - i
BSR4 - A DR B RTHIR o B 2% <H
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18 _AYZERY (Karimirad & Moan, 2012; Li ef al.,
2011) s 2B 5 IR W (Kaldellis & Kapsali,
2013; Mani & Dhingra, 2013)#EfTH#EE] » &/
Bk 7 EEAH R RS R IR~ BRI BB Sl ]
ETE D IRRE I - 28T B EER
BIREEGRTELIE - WIKE B 2 ESH
I EE ST Z S  HWINZERNEENS
HEMRT R R E A HOE - AN - 5
TN BB B ST STl 7 L B A R S A Rl
#7738 (Trappey et al., 2013) » FEHEEF 7 HF
()75 2{(Trappey et al., 2010) > GBI HEFER
flir %% 2 Y R B4 B A > [ 1E 5 o SRFT] oy A B
BRI 2R 17 BiLE0HES (Trappey et al., 2009;
Trappey et al., 2013) °

3. AR A&

KR E e EN T £ - HRETEH
Mg R TT R % ETHEARER - HERKBEEF
BERBZENERET M LT ER
S BLIR lr g R BL - B 18 - IRBE A
Fir 15 2 & 2R 8 ) % B B 73 1A (Multiple
correspondence analysis) &z ZEE£ 5317 £(Clustering
analysis) 17t = B8 FA 3 E fir o3 B B 2R
W EHBE AT ©

3.1 R RIBEAEFIZRIR
BERMPRERRENER R - Z8KE
J7> = HH G A ) (USPTO) 22 BOM A1 51
(EPO) » {f[41Johnstone et al. (2010)E[IF|FJEPOZ
FIEORE » PRET2S{E B 2 A 1978~2003 4
RV PR — B P AR RE TR R T AR Y 52
B RNl HNEBZEHA ER KRR S
155 > HARGFRZEHEIEEWME 19754 - B
H—ERERRESE » MAEBIMER Y oA £
EBH LA E AL ENFRM(Bass & Kurgan,
2010) « (R > AHF% 5845 25 B B A e e ok 2
TTHEA T - A E B SRR A &R
A NS B BRIERRIRER1976

ZH DERB103F3IA

FF2013FTH23H ZRIA S ZEBEA] - i3
ZEEA N~ ¢ (((TTL/offshore and wind) or
(TTL/offshore and turbine)) or ((ABST/offshore
and wind) or (ABST/offshore and turbine)) or
((ACLM/offshore and wind) or (ACLM/offshore
and turbine))) « {EHHEIFIE80SHE: » 7 7L
SREL A AR - S Re44 - EE =
JE\EEARBH A -

3.2 ZEHIEOHMT

S A R A5 A R 4 T A A [ R PR R
A oA ARG R LAV E > W2
HH B8 & 1 YRR A (Hair ez al., 2006) - % ¥
JE&E 7 M7 R 4 3 AT Y ZE (e (Everitt & Dunn,
2001) » AE [FIHF 7347 2 TS 1| B B Y 2% S B 4
sT 7505 0 IR Al Ry [EE 1 73 At (Homogeneity
analysis) 7R RIS EAVEREL - & 0] [E R
B A PR Y 17 BB 3 17 TR R B IE AT Y A B
E » DUKRH & 1TH 19 & i pk a2 46 /S SEm -
HHE A R Ry — TR R Y Z T S st o A T
% DUEIRHY 7 2t 4 2 Y iR AV &R - BE
(] HSf =8 8 25 4B I ] 3 Bl 2 3 3 B T A1 A o]
{5 175 308 [ 12 R ot S I 8 e P vy A 4 B
T FERYRA (% - 3 AR AT &t
R HVLLBIEE T LIRS E B R A Ry 22 R
AN AR > TR BIRE AE B R A RS A e EE ]
HIFIEER - Dt B HEER (& - T2 EHED
A7 BRI E 3 AT B AH 52 2 R AT Y S E 7 i H REBR
v W D SR B RETRYBR (% - 2 BB B HTRE
DA RE R H 2B BB 2 B (% - IIAE %
HISSUR SRS - (EEA SRR ENL 5 Ry B - 1L
Hh > ARSCERFIK-means SEEE AT S ¥ A S
BT B E S EHIE TR AT SRV ER] S
(F PR RO BB T A T 0 B - DAZERIL B
SECHER R L B R N L oy B ' R A e =g
JERE— R -

AW 72 % B ¥ TE o3 A AE BB A A 5 B FE
- H G Ry EFIHE A (Assignee) ~ IPCOTJ555
(International patent classification)EE EFI#E A At
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& X (Assignee country) o #7548 2% B 6 E S A 41
BE AL - (DBEMREARRR A - BEETH
BEAAHRA MBS - AR E . (B ARE
NP FEEIRR (4 © B AR RERo < BA
MHEAME - BRI TR 2 [ R i R % 5 (3)
EFUREN ~ BLARE A FTE B ELIPC 73 JH 5% 2 [
HIER A ¢ £ — B AR N ST &8 B BLPC oy HH
SRHIBEREEEATAT - BV BAREN ~ ATE
A HAEATIPCFR IR M fE -

4. HEFRBR

4.1 BRBRIBR

AW 5T 3% f Y % B S TE SR A = o3 A o
Fo A BRI ER A% - B
L3 5 TR LA ff e P B4 B i SR Y Bl
BRI BIA RS ERHEEE - AR AR
HEZ B8 - 55 U AR R SRR Eh A
BRI s i3 - BFR% BN INE -
DRI AR AR H B2 28 - R Ay AR Ry
B AR IR HESHY R Rt E A%
B 19950 Rt U E R50% » I 73 REAT ~
% —HA > 7R F1976~19954-E111996~20134F -
BERFE A R BB RS AT ~ R
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FA R B

700

600 -
500 -
400 -
300 -
200 -

100 -

219

A Fog T B [ B Ay S e R 3

RIFIR TEEBEIERNE R - B EE
ELRETAT - KRB L AR R GG R > 1
FESFIRE A FTBE T 1 > Al AR 53 51 By
S~ JEED - R HARBLE R o HEH R
T3 RedS81F: ~ 381F ~ 36 ~ 157 ~ 15 - &2
A By A RIPC oy JRR (H Ry R BB ARV 55— (i
IPCYHY iR EE > FRR2ATA > Bl RS g
ZEEFAYB63BSE ~ E02BJH ~ E21BJEHEBIE02D
o AEIPCEIRHEM I BESR [ > BO3BEUE
AR e EAK AR EE ~ fiff B - EO2BEK
M LA ¢ E21BEHY LI sa mry#E SR © E02D
JERYESEE ~ 1275 ~ T - MU BOK N EEREY) -
FIAZEHAATHREIZ A REE -

4.2 BRMRBE DT

A 5T 7 1 2 B A T BRI 5
L3t » B ERERE A 2 BB W B AR T T
PETHEEAYRHSE (Kaciak & Louviere, 1990) ~ B&y¥
ExE2 (135 ] (Bonnefoy-Mazure et al., 2013; Liu
& Liu, 2011) ~ Hi/& Bisth BH AV FEFH (Dai & Lee,
2001) ~ ONFHERIRFZE 4747 (von Humboldt et al.,
2012) Bl 17 Ry WU HH B I 78 (Richards & van
der Ark, 2013) o {HEHEFEF] 3 HTAIHSE - (572
HEGRZ - Wb B EEIE TR E A7
Ji VA5 S AR 2 B U I M AV RS R A

e T T B T T e R T T B R I

&S AR RS R E o H
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FTH DERBI103F3A

Tl HITAREMEA R

HE#4 EUFIREN & Hrth
1 Exxon Production Research Company 33 5.1
2 Shell Oil Company 27 4.2
3 Chevron Research Company 20 3.1
4 Texaco Inc. 18 2.8
5 Conoco Inc. 14 2.2
6 French Institute of Petroleum 11 1.7
7 Technip France 11 1.7
8 FMC Technologies, Inc. 11 1.7
9 Union Oil Company of California 10 1.6
10 Deep Oil Technology, Inc. 9 1.4

F2  FIHKRIPCHEESR AR RETR %3 HRATT- KRB R A RETE
Pt IPC/T¥H55% HE Haortk BE#4 EiEd HE Hortk
1 B63B 150 23.3 1 EH 458 71.1
2 E02B 147 22.8 2 7EH 38 5.9
3 E21B 99 15.4 3 il 36 5.6
4 E02D 43 6.7 4 HA 15 2.3
5 Fl6L 19 3.0 5 TET e 15 2.3
6 F03D 17 2.6 6 = 14 22
7 BOID 11 1.7 7 L] 12 1.9
8 B65B 11 1.7 8 JIEVN 10 1.6
9 F03B 10 1.6 9 I 8 1.2
10 F257 7 1.1 10 P25 5 0.8

&S BYAVERIER S - (E15 8 (L E A ARG
=B BRI B E N B — A H
SE BT o R > ASCER I E- S MTE
(Correspondence cluster analysis) DL % 25 8585
L 205 | e R (R &S A L BR e 1 - BIRfEI % &
¥HE S H7(Multiple correspondence analysis)if
[FIEE R E R E L% - BIUERE AT
(Arimond & Elfessi, 2001; Wen & Chen, 2011) o
TR 644 B E R ETT S BBy
Mr o EEFIRE A L5293 (> 2 st - EA
EANFTEEIA2THEENZ - LEE TICHHIPC
=IEEFPER] - BURHE R R BRI A
flrEIS A E B » BB G L% T E 2

T NEHERIREA - BRI EIPCEURHETT E L 77
Mt o BEAN > SHEEAERELT WIS SR i
%o B KEEEASNREREB SN
B HIUEBK-meanEREARFEAREA - B
EAIPC oy 5% o7 R VUEE - VO{E SR 2 1% 52 0E
o0 BESY 5 F1(-6.653,0.694) ~ (-2.548,-1.325) ~
(-0.865,3.318) ~ (0.214,-0.101) » F4LHEEETHT
HJANOVA%ES » Fafiat B FI#E - RNEE
(BB FEEARGES -

&6 Ky ¥ SHERIFEN ~ B RIEEIPC oy 557 HY
il R\ B 25 B S FE BRI feg ] - 1S FoBpaE =
FRERR -

FHE 2 B R AT R » A 77 Y SRR B
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F4  EEENTANOVALER
R R . e
= FIRSE BEE M
ST A Bl SR HE
UEFE ] 163.064 3 0.357 385 456.246 0.000
UEFED 129.499 3 0.655 385 197.816 0.000

AAssicnee €IPC M Assionee Country
[E6 Ml | 2R 2 B S e SR f [

5 BHHTERRER
pi4gl FAHTERE
HFIREA Bl IPCHyE55
— Polestar, Ltd ~ Gamesa Innovation & Technology, PEPLELF ~ HO2P
S.L. ~ LM Glasfiber A/S BRENS
- Aerodyn Engineering GmbH ~ Vestas Wind | fjiZ A ~ {#[E] - FO3D ~ HOIF
Systems A/S ~ Aquaculture Engineering Group TR
Ltd. ~ Dyckerhoff & Widmann AG ~ Mitsubishi
Heavy Industries, Ltd.
= Single Buoy Moorings Inc. ~ IHC Engineering | BN ~ #9E - |F03B ~ FO3G ~ F25] ~
Business Limited -~ BHP Petroleum PTY, Ltd. B[R] GO1S
vy Exxon Production Research Company ~ Shell | [ ~ JAE] B63B ~ E02B ~
Oil Company ~ Chevron Research Company - HhE ~ HAS E21B ~ E02D ~ F16L
Texaco Inc. ~ Conoco Inc. il
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FIGBATERAHVY - [ EF4H VY AR flo B S
B63B ~ E02B ~ E21B ~ E02D ~ FI6L » HE &
AR 92 ~ VR ~ b - HARBLTERE - 2
LY 5 4 Rl e R BB B AL A i RIS » B
AE B VR b o SRS B R i 6 e
SR AT R iR s T U AT B H A il 5%
JEEHY LB [E - RESL > FERFAH AVEL ST > A0
SR~ R~ PR R R R E B A S L AYE
23T > LEZERAHFOIDEIHOLF » JRE[JE ]
SEEEMAIITES - FIF E ARG - PR B ER B
HIAE AR © BRAH =R ~ B ~ LR E
2R FO3B ~ FO3G ~ F25JE1GO1S » EEHIR
PR DS E - 8T~ DT~ B
Z S BB F e 4 B R I PR BRI 2R A BR
flr » BF4H—AILIHO2P & - DAEEENE - 388
% BB S R s IR SGRET A

EREF AT O RS -

P _E A E] R D[] B 4 i B A Y SR HE
NEEHIAE > e AT R S SR A
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The Study on Strategic Group and Technology
Developments of Offshore Wind Power:
Application Patent Portfolio Analysis

Shu-Hau Chang'  Chin-Yuan Fan®™

ABSTRACT

Offshore wind power is the most popular in recent years, the field of energy technology issues,
was becoming increasingly relevant research. However, the research is still lack in the patent portfolio.
The purpose of this research is to study the status of mainstream offshore wind power technology and
patent portfolio, and investigates major assignees and countries to define a better understanding of the
developmental trends of the offshore wind power technology. This can further provide the government
and industry with additional strategic development proposals. We used data-mining methods (multiple
correspondence analysis, and K-means clustering) to explore competing technological and strategic-group
relationships within the offshore wind power industry. The results indicate that the technical positioning
and patent portfolio between the countries and the manufacturers are different. We assessed the relative
technological advantages position of various countries and manufacturers and proposed technology
development policy recommendations to the offshore wind power industry.

Keywords: Offshore wind power, patent portfolio, multiple correspondence analysis, K-means clustering
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