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it = 7 28 EEARIEEAE TEC61400-3 Z2oK > Bl )38 EEMEHE S 4 — RSk a T

B ERERELE (manufacture) ~ 2285 (Installation) Bz 3 /E 4 & (operation and maintenance) g 2 F-1it
(manuals) > FFFEE AR « 22281 1S09001 M EEK « HAHEEES KB i e
F 2l (safety classes) ~ mE hfEfR(quality assurance) ~ BET-EAf%AE (rotor-nacelle assembly){EHE) °

B HEECRYME A (external conditions)WIFREE K BEHU{ER{(F(environmental and electrical conditions)fF
G E )R ERER 0K - BRERAE SR ~ B marine) G R H A F -2 & &k
(corrosion)5 » BEHYMRIF U1 BEAY R4 (network conditions) 5 T2l K PRt 240 4 TR AREOR T
& [EC 61400-1 223K 5 FLEBh##E(drive train) 4 ELAE B mFE (gearbox) ~ (FHEEH (shafts) ~ Bi&hHEs
(couplings) S i B 45 B 4154 E (brakes) ~ e FEEH(pitch drive) ~ HEFIBEE)(yaw drive) °

B JERFE IEC 61400-1 FHBEZESK 5 [EIRE > HZE1ERGE &R (corrosion protection) X475k 58 F (material
selection) 5z % FH P & i 2245 (corrosion protection system) e
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B ERE (R EEEAET R > A B % T (Implementation of the design-related requirements in production
and erection) ~ (B & ] Z4% (Quality management system) Kz Bz HlEt(Related test or witnessing of
the commissioning) > ¥I7F & & VAR ~ 274 E [SO 9001 f224E SHEEOK + HHEE 4 TR HEE
FIFEZE 2 S8t (safety system) ~ 758 K B 12825 B (protection and monitoring device) ~ #3ERE
(manufacturers) ~ s/B & il (quality control) ~ #} K2 £E EE (materials and production) ~ {HEIZ4H
(transmit parts) ~ 3 {F(manuals) ~ HlE{(test) B = HAES #2¢(periodic monitoring) °
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JARECR BN K 7 AR R %Y MEER R (external conditions) ~ B JJ%ZE4R (wind turbine
classes)YIFRF A& HAR ~ 221 1SO9001 A4S E BEK © P i R 722 SAHRE ~ R IH & 7
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A R B A 4 O 7 AHBEFEEE ( certification) ~ #2FER R (operating environment) ~ 21| k2 Bif%
(control and monitor) ~ 28] HIE(qualification testing) ~ B ENFE 3K (startup requirements) ~ i 5z 7
i (transport and construction) ~ ZE e (component rating) ~ E5## LA (cear elements) ~ Hfi7&K
(bearings) ~ {E &/ (shaft) BLHEAS P (keys) BLF2 i (splines) ~ 7% As (housings) ~ JEVE HIE H(type of
lubricant) ~ JEE7E HKE 4 (lubricant viscosity) ~ B/ 777£(method of lubrication) ~ #2{EJ5 & (operating
temperature) ~ JEE H & (0il quantity) ~ 25 % (temperature control) ~ BV HIR Y (lubricant
condition monitoring) ~ BV HEFE (lubricant cleanliness) ~ JE7EH &8 25 (lubricant filters) ~ &
JEHVE A (ports) ~ JEEHIILET(oil level indicator) ~ MM 1R g5 (magnetic plugs) ~ MRS
(breather) ~ JEE M5 (1 (oil sampling ports) ~ & A-(seals) ~ 7 MH(interfaces) ~ 72 i 25 f& (surface
coatings) ~ /B FE (R (quality assurance) 47 H7 4@ [E 1 & (analysis,drawings and data) 5 E& 5
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xS (gear type) 2 P (heat treatment) By A B RS (maximum accuracy
per, [SO 1328 - 1)
yNEgiiG (external gear) "2h5% (carburized) 6
N &5t (internal gear) Y2h% (carburized) 7
N &5t (internal gear) E{E(nitrided) 7
N s (internal gear) h5{ b (through hardened) 3
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roughness,Xa)( 1 m)
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(R i A P i BT & 258m(Low speed sun and planet)  [0.5
72 4 R IR 2 R R R K ERRE  1S081400-4
SRR HTSE S A E (Source of oil sample) [SO 4406 AIT7H 2 FFE (required
cleanliness)
EE A A 2 (U E -/14/11
Wz PN e P S 1% i P B 2 B i /15/12
JE\ AR e Ui PR 24 & 72 /NIHR: - FHEEERAR N ELEE 2 |H15/12
/F"j/ﬁj /EE
iR E RS M E - HdEmFa NI 2B mem  H16/13




A R E e R R

EERE IS BRI BN B R - K SUERE ) & GWEC(Global wind energy council)4ft

5F 0 BUE 2014 K - EEREEER RS
FYEFYEE
PRS- T2 e D S A (e A e M T A%

BB LSS 370,000MW

R EELY 40,000MW AE 3 5 #HBRE S B E SR IR AR TR

AU EHE EEAYERE T

AT 5 (2009 £ 2 2013
RIETNHERE 5

GLOBAL ANNUAL INSTALLED WIND CAPACITY 1997-2014
60,000 MW
51477
50,000 45,161
40637
8,989
40000 - 38478...3 35,708
30,000 26,952
20,286
20,000 --- .’470’ 3 : .
11,531
10,000 S 6,500 7,270 .- 8,133 .. 8207
1530 2520 .
1997 1998 1999 2000 2001 2002 2003 2008 2009 2010 2011 2012 2013 2014
Source: GWEC

400,000 MW
350,000
300,000
250,000
200,000 ----
150,000
100,000

50,000 - -
7,600

1997

10,200 13,600 17,400 .

1998

0———-

1999

GLOBAL CUMULATIVE INSTALLED WIND CAPACITY

2000 2001

900 -+ 31,100 39,431 47620 59091

1997-2014

- 283,068

238139 I
2012

2m

197953
159089
120,725

2002 2003 2004 2005 2010

369,553

2013 2014

Source: GWEC

318,596

BRIRR © GWEC
& 3 2014 FeEKE S FEREERN SRS BAE
e R 7 58 BRI B i N A B dim EL (rotor hub) ~ T #7K (main bearing) ~ F-#fi(main
shaft) ~ E&imFe (gearbox) ~ ZXELE (brake disk) » Hi4h 25 (coupling) &z 28 BE i (generator) « Bfe B\ 758 EEI%
{EEEAAREAE] 4 1 HAS R EFFBYm AP EEsaEFine: - TR T - ginf - TEEsnsd
FEPE SRR -



Rotor hub Coupling

Brake disk |
| ) Generat
Maln bearing Gearbox ! | neratce

\
Main shaft

Bed plate

[ 4 AR I3 R E B AR

({4 Kisssoft WTFE - Bl AR ) 2% B (BN LA 1 7T o0 KO 0 R TR AR 0P T 5 T 4
T

(EIER (Y © By N5 R R s TR -

BUSPHEZHE M LERS © SFR% - T HHSH -

A E BOERE Y ¢ AR

WL © SRR ~ YRR -

1<

N

kisssoft BFFE » Bl R R\ TS SRR B e I 2 MREE JT a0 | -
SEE Y - SR - IREAE - B REEE
BREEEL D IR PR SIEEL » DR RIEIRAK
DERE D RESHE - SRS
PR | MR  STEE) - = - ERREER Y 2
REFIEEE ) © EZERER - EEBE - fK - i AImS s -
i E ly © BN - AR TEA S -

e R ) S R EN S - HRTFZAAREVA ~ winergy MenerconZE s © AREVA Fewinergy T35
EHE RS TEE)(hybrid drive) 5 enerconRl| - B2 5 H Ha HF)(direct drive) e



RIS R (B R G SR AR

Bl R St E R A S R, - RSB R ) S E M B B R A
M.ragheb ~ romax ~ ALSTOM ~ NREL ~ AREVA -~ alpha ventus * MERVENTO ~ ECN ~ ACADIAN ~ AMSC -~
trillium power ~ iea wind ~ PC control ~ hansen ~ winergy * darmstadt university  EES kisssoft 2 ~ fH[EH
T SCRRELR Eil TEC ~ 1SO ZEAH BEF LB PR ALK sk BT -

Wi winergy 9t - BEREE ) 25 B A4 (Bl 4 T A S L8 (Sourcing) ~ 4HEE KRR
(Assembling & Testing)B1& 48K #5(Service) - LA G S el fEIES & (Identify sourcing
Capacity) ~ 53K BIFE HLE§#H (Develop international supply chain)PA Kz ZE4H 43 JE (Sourcing of
Components) 5 4HZE SRR A EL & 4022 (Assembly) ~ B #EHIE(Load test) K /A (Painting) 5 551& AR
HIl 1 & 428 (Maintenance) ~ {3 (Repair) ~ {4 i:(Spare parts) A iR B 425(Condition Monitoring) 4[]S
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W ST LS B T 4 e H PR A 22 e EEAF i (redundant components) 77, ©

B 4R - EEnspection) ~ FE M 4E(Z (Preventive Maintenance) ~ {EEE(Repair) / 75
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{HE AMSC(American superconducton)bt9t » B E )38 BRI A 4k &= A BRI SR AT e IR B 3F
HYEFETT % (Actual availability) - R )3 EHELEAEFETTHZR > AlH R 7T F22(Theoretical
availability) ~ #EH EESEF I (Accessibility of the site) k& 4 & 5l (Maintenance strategy) 3K A EFIE 5 5
AN R T A > R AT SEE (Reliability) ~ (B3R (Repair) S PrEFF4:(Service) s A E A& 9 - AMSC
by B RTEEZAREE S BB A E B (HE ] RN AR S e B 58 2R
B B B 88 A B 2247 CMS(Condition monitoring system) 5z 7T (Redundancy) % & 55 E
LRl T3 RBYE )35 EE S 2 B = (Onshore) 1T 5 (71 22 (Offshore) 35 22 > Ky T (R
AR EM AT % » HaJ St il - FOVARC a2 R E 10 -

M aintainability S erviceability
(ease of repair) (ease of service)

theoretical
availability

ol

“\‘ actual /

availability

ERECE ¢ AMSC
O B S BRI AR B A ] R AL

100%
. 90% . Reliability
2z .
= 80%, [ hlghly
= improved
'§ 70% Limproved
< 1]
60% W onshore
| design
50%
100 % 80 % 60 % 40 % (remote

{onshore) (nearshore) (offshore) offshore)
Accessibility
B © AMSC
10 A A ) B PA5 ] FH R B 2 20T I ] SEFE R (A[E]
fciERoger HillBASE » &L 758 BE 1% ] S 500 R R D 2 2508 (Reduced failure rate) B Ry s 8 4
(Improved O&M) AR ZER AR 11 5 Bl )3 B E AR (I R4S TN AR L T R AR HE R o B DR
(Reduced failure rate) /71 > 25 B0 & B 4RI (Appropriate environmental condition) ~ TERERY & &k
a8 K (Accurate load design requirement) ~ B SE[E 5% 5T (Reliability design) 5 B 3E 4 (Improved O&M)
i BIEEREEHET(Designed-in maintainability) ~ 2B O&ME}HE (Data base) ~ E5#24(Condition
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monitoring) ~ & HIE (Full-scale testing) ~ B FE/E 47 M1 (Reliability analysis) °

Reduced
Failure Rates

Improved O&M

High-Reliability

Accurate Loads -
Design Requirements Systems

ER}AE ¢ Sandia
11 B EM e REE

AMSCERFy » BlEFRIE I3 BB IELERT TR 2 B RS » 2/ 0 aFE
SR E IR 25 fd 7 ZE (Further adaption are required due to harsh maritime environment) °
AU e = ) 2 BE A% 5 72 (Improved methods for access) o

Ji D4 E RS RS (Reduced maintenance time) o

f5/E B fE4H L E%E T (Simplified and modular design) °

R = AT SE M Z4H 4 (Use of high reliable components) -

HEEfh e (Improved corrosion protection) °

RN AR Ky Ba 7 2445 (Bffective remote control and condition monitoring system)

R B 3 B Bl A R AR

i ) 2 EE M B U E A B A (REERD R T H > A AREVA K winergy EWRS -
AREVA [ /]3¢ i 8h i E 4 AR - (K35 Delphion f& Z47t ~ £ USPTO Az &4
BUONEFEEA R AR &S R EHAE B AR US2010164232A1 ~ DE10318945B3 k&
EP0811764A1 Z5ELF] -
AREVA JE 738 E e EEhHEF T US2010164232A1 | ER{540fE 12 - FERGELF ¢
B EERAE N (Gearbox casting) ke 2% BE IS M (genarator casting) Ry ok ZrdE 2 BAHAL SR
Hefz
B AP T EeEEma -
B il (Rotor bearing) Ayl (A1l - S ANRIM: AT DR AS
B Sinfa R EEE > BN L ERA -
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B2 2014 RS > 2BRE )R EREEIEA S HEETRE - & AE Mok 5%
B R R > AN B E AR T -

BRI ERSREMNEL  FEAIEE S0 EEIHE 0 SEE s T EEG EE - H )
BT TR EEER—IR -

FCERE = B ) 23 BR AR TEC61400-3 ~ GL ~ IEC61400-22 ~ IEC61400-1 5z ISO81400-4 FELK >
Bl )38 SR R B A — AR ORI T -

B EAE (R B (manufacture) ~ Z225(Installation) K3 E 4 & (operation and maintenance) i 75 . F-{fft
(manuals) ~ $2F] & B542%(control and monitor) ~ &8 B HIER(qualification testing) ~ BXENFE K (startup
requirements) ~ #5223 (transport and construction) ~ ZE{FE i (component rating) ~ JE & HTELE
(type of lubricant) ~ JEI7E HIfEM: (lubricant viscosity) ~ JEYE /572 (method of lubrication) ~ #E/ERE
(operating temperature) ~ JEE HE (ol quantity) ~ JEEFER|(temperature control) ~ JEVE R
filters) ~ A HEFEHH (ports) ~ JEEHI{izET(oil level indicator) ~ #4425 (magnetic plugs) ~ I
I 2= (breather) ~ JEVEHFHAE [ (0il sampling ports) ~ 2 EFH-(seals) ~ f1H (interfaces) ~ FHIRfE
(surface coatings) ~ fm'E WE{R(quality assurance) ~ Z2 2 AHREHRAFRE 7 Fe 4 7 =0 - BRI PRagat a5
N T B R R ~ sl 2 4 AT~ 3R 2B B S HA(RMR) - ¥ & BERE#
i~ B HEIR ~ FHE e (corrosion protection) ~ ZZ4EH I1SO9001 FE4E S BK -

B ERERYME(G{F(external conditions)1ER R K 2 HY{EE {4 (environmental and electrical conditions){&
G E )R EREREOK - IRIERAE SRS ~ B (marine) B0 K HA A0 ES 6
(corrosion)ZF > EEAVIEA- I BEELE (K& {F(network conditions) °

Wl A A 0 ZERFS 10 1328-1 5K -

W Sl Ra OB ~ R EUEDE A A B RS BOER 2alEs M ER o JH M R

B infa e AR > ARSI AN SRR ~ B BN  EVETIAE - IBAREHEL
7 ROREE S -

Wl FE R AR A 85°C FR4E 10 43 8E - SiEEER RS R INRI RS I EE 105°C £
%8 10 oreE - RIEJIHZA LIS HAZE -
cEEDelphionf R £:478 ~ EEJUSPTOMR R 241 ~ BUNBEA S EA R 28R 2B JE

TrsER EE A A (RGE - TAI EEZE A m N EE T SN B - ZNEE KA
(22 IN BRI AR S -

{4 winergy WH5% - Bl )38 S E T EAE T A S ALE - AHEE ROHIE R E RS o (LIE
AlE e LER E - FoKEPEALERE D R BHFR » SRERSRIEE4EE - M - FHnll
SRR -

iP5 NREL WH5E45T - B m i 2 SRR e UUEFI5IE % - EERR s EREREE
QR JETEE BRI 3 f2 o BB S B MR B S A A T R Y s > A E AR o

AW TAERSREREED) > RRILEGH -
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