wO 20207181786 A1 |0 00000 KO Y000 0

(12) RBEFSIEF AR 2R ERBRIE
(19) tH SR ENIR F=ALLR 2R = 000 0

n B : _
E Fr )?ﬁ :ﬁ 10) Efr S
(43) Elbr 240 5 WO 2020/181786 A1l
2020 ££9 B 17 A (17.09.20200 WIPOIPCT
G EFEEH SRS CORPORATION OF CHINA) [CN/CN]; 1 E b
FO3D 17/00 2016.01)  GOGF 16/215 (2019.01) Tl P X P 2247862 . Beijing 100031 (CN).
(1) EfFHIES: PCT/CN2019/114299  (72) & BA A : EE JA (BI, Ran); P [H b 5 17 ¥ iE X35 V]
— . = P = . = 'l'_H_' )]iala
(2) EFFEIEH: 2019 4F 10 A 30 [ (30.10.2019 N E AR B 15 5, Beijing 100192 (CN). 5=t #2
. f’_ ( ‘) (QIN, Shiyao); [ db 5T 17 ¢ ¥ XI5 1 /75 R
(2% HiFES: Hh3L 2 152 Beijing 100192 (CN). T B ff (WANG,
(26) NFE=- e Ruiming); H E A6 T X IE W /INVE K15,

Beijing 100192 (CN).  Z=/D#K(LL, Shaolin); '
A6 3T HEE X TE AT /VE R #5155, Beijing 100192
(CN).  E£1% (XUE, Yang); B b 1 70 ifF g X

(30) LA
201910195729.1 201943 14 (14.03.2019) CN

(7)) BHiFEA: B AR FEFHRKE 75T NE K #5155, Beijing 100192 (CN). DB
fR 4% & (CHINA ELECTRIC POWER RESEARCH &8 (MA, Xiaojing); ' [ oJb 50 1 g V& X&) NVE
INSTITUTE COMPANY LIMITED) [CN/CN]; ' [ ZR£15°5, Beijing 100192 (CN). E X =(WANG,
A6 50T ¥ B X3 N OE K B 15 5, Bedjing Wenzhuo); 1 [ b 50117 ¥ 0 DX IH ] /N E K B 15
100192 (CN)., [EZREMAE R/ T (STATE GRID . Beijing 100192 (CN). T F#3(YU, Xuesong);

oh [ b 5T VE XU NS R B 154, Beijing

(54) Title: CLEANING METHOD AND SYSTEM BASED ON OPERATION DATA OF WIND TURBINE GENERATOR SET
(54) ZRABIR: —FEET KANLHIBAT ARSI A RS

HEUT ML B 24 403 AT S ~3

R RS HLALI 4 0 16T S0
T ARJE, TR S A LA
MGEFMAgM R A e~

81 Obtain the current operation data of a wind turbine generator set

ﬁ]ﬁf\'lq,}ﬂ'M‘)Lflﬂi@.iﬁﬁﬁ;ﬂﬂzﬁ (] 82 After normalizing the current operation data of the wind turbine generator set, calculate a
N s BRI A e X distance from measured data to each pre-built wind turbine generator set
PR, PR BTIA R (AR R A ) ; 18 to each pre gener: )
theoretical operation curve in a wind turbine generator set theoretical operation
i curve model, and use the distance as a data deviation degree
e ~ I o g 83 Perform data cleaning on the basis of the data deviation degree and a data deviation
e o R T £
T VPR AAR  B EEA TR ISR g i hntios

PO (B AT HOER TR

B

(57) Abstract: A cleaning method and system based on operation data of a wind turbine generator set. The method comprises the
following steps: obtaining the current operation data of a wind turbine generator set (S1); after normalizing the current operation data
of the wind turbine generator set, calculating a distance from measured data to each pre-built wind turbine generator set theoretical
operation curve in a wind turbine generator set theoretical operation curve model, and using the distance as a data deviation degree (S2);
performing data cleaning on the basis of the data deviation degree and a data deviation degree threshold (S3), wherein the wind turbine
generator set theoretical operation curve model is built by using behavioral parameters of the wind tutbine generator set as parameters
of the wind turbine generator set theoretical operation curve.

G ME: —METXREHATREFE TS OFW T P8R BB 2T ET 84E
(SD) 5 R P ik K HLAE /9 24 BTz AT Bdls 0 —fb e, 7 S0l 0 K4 20 X i L4 B iR d2 4T il 2k B T
AR AEREITMENES, FErRE BN SR mMEE (S2); BT hidil
5 D 25 B2 R T Ve %) 5 A S R R BEAT B S R (S3) 5 Hoh, T IR XL IR s AT il R A
JI IR UCRLBLER AT D 25500 ik AT LZE B B AT i 2k R 2 M I Al

[ L& 5]



WO 2020/181786 A |11 1000 000N

100192 (CN).  4X #K BT (DAL, Linwang); ' [F b
5T VE X T /N 2R #1545, Bedjing 100192
(CN). B XU, Ting); ' E b 576 E X &
T/NE AR 155, Beijing 100192 (CN).

(74) REBA: At = &RIFEE R K ES IR 2 5 (BEYOND
ATTORNEYS AT LAW); ' [E b5 T v X % Tk
MZRER395 Vi 4 KJE6/Z, Beijing 100036 (CN).

B IBEE FRHEIEYW, ZRkG MRt ExR
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, I, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2020/181786 PCT/CN2019/114299

—RETRENBBITRBEFRTERRAL

AwiFEKAE2019F03 A 14 AR FEEHA 5. ¥iF5 4 201910195729.1
R EERAPFORER, ZPFOLFASBIL RELSAELAYIFF,

FARALR,
AT BT AR K FAAR, Pl B —F KT R AR BT R IR

HIRTT ER R B

FRHK

R 5 3 % o 2 06 M e R ) R FON M AR T R £ e a9 5F e sk, o T4 40
6 RF R AR AL, Ao bR B AL A B 4 S B AR AT, FFR
AR BB A HABAEIE 8 77 A B 69 52 1 Te R 9 U SO P BRI AL 409 52 A
8. 128, REHIBH R ERERERTHERE, MEAEETFRLALLS
IR, THMAERE, SRAERKE L, ARKENLERERT
B4,

RN E

AN TR — A E T ROEAAUMLIE AT HAR F e 7 ok R R %o

— AP AT R EHABATHABF T &, T %

FRIRR B, BLLE 89 & AT 35 AT B S

F P R AL 69 G AT B AT AR 12 — B, T AR 4B B R B L4 3R 6
EATH R R EAF MG R IR LT HEWIESR, FHMEER
A R S AR B

BT TR B AR AR B JE Ao TR 69 2R & B BB AT 248 F ok



WO 2020/181786 PCT/CN2019/114299

P, BT R WAL I 835 AT o) AR AL & BT K K AL 89 4T A AR BT
AR AUZE 2 IR IR AT i 2K 69 B2 A 3 Rk

Hod, AT R B AL B R AT o RAE A B M LS

MR HLLE 2R R S Sk BRI A AL

AR P A KA S R A P £ R LA 69 % NB AT LR AN B AT S 4009 T AL
A, MEFAREIAG )RR, HEEHEE,. REARMNGEF

ZHEBAEANMFEREX;

Hb, TAESANAETNROUERNIFRANEASE—NHE, RAREZHAN
Fo . BHREFNBEA S BRI EER RN BN

b, T EER R RO FEAX, 2 THT

(n€(0,n105),7=0

%3;&
5 3
® o

. o
n=nr0s: T E (0, Ty fav1) %
o N 5~ g
{ ne (nLOS:nrated)aT* 7 N % U
rated
n :nrated;Te (TI: Trated) % = Ml\*%i
T 2'T rated T rateanax'T 2Wyated
ne (nrated’ nMax);T: n+ % g Ml\*%i
\ N fax=Prated N faxNyated

HEo, n ARNEIARCIIER, nog A NEHIARAKIF R R, ny, AKX
WA R KR, e AREIEIN R IR, T ARECHAFEIE, Ty AL
MAEFN R B R XS, T) AREINAR KD FEIRNBE R KRB, T
AREHIBEEHHE, T, AN EHAEHREEF I E R DL,

b, TEDRERHEOHFEREAKX, o FHT:



WO 2020/181786 PCT/CN2019/114299

(n€(0,n705);P=0 % —M B
n=nros:P €(0,Pyfav1) % —Ur &
P s
RL = (nLOS;nrated);P: 3_1 'n3 e Ml\*%i
rated
n:nrated;P = (Plyprated) % —:AMI\‘FSE
\ & (nrated :nMax);P =P rated % 4 Ml\*%i

A, n AREIL K LA, npos 7 REAE AR B, nye AR
WAL R K AR, Mg HREALEEN R 53R, P AR B AR E H A A E, Pyen
AREHEEHF RN BER KA E, Py ARCHIAER K FEZNERKAE,
Prazea 9 R B ALLLEN 7 $r b h &,

AP, ERBEAEHBEGUFEEIX, T

ne (nLOS:nrated) ;,B:O % S Ml\*%i
N=N,4teq ;,B =0 % =
h :nrated;lg = (O:IBI) % 9 Y B

HEF, n AREIA R EIEER, n, ARNECIERIKA WEER, n , KX
WAL AR, BANBIEEIEA, fLARBIEFRBEITRRAEIEA,

HA, TR R TR KR B B AR 6% 1% 5 F EE T8 48F %k,
.45

T B AR B B B AT TR A9 2 AR R 5 B BESATILE,, R T A4
AR & B BB 09 ZIB AR 3 5T R 69 & AT B AT BB MR

Hob, PR B A REA 0.02.

— AR TFREMBBTHIBFRRL, L5

KB, % E AR BUR B AL 8 L AT 1B AT $4E

W HAR, RE R RO LG L ATE TR — I, o Fam

FAEB R EAERE R BTHERER P EANTA R Z LA BIBITH XY
3



WO 2020/181786 PCT/CN2019/114299

PEE, JHIPT IR SR B AE N KRR B L

AL, R E N T AT AR & A TR B R R & L BB AT £ 3R
ks

Hoof, PTIR R AL 2R 18 15 4T ) AR AL o BT R KO LA 69 4T A A AR A B
AR AUZE 2 IR IR AT i 2K 69 B2 A 3 Rk

Hop, Pkt HEA R a4

W3 FAE R, XE AR R AL S ATE T HARER T — A, 15
B4k 2 )5 0y A

AR GG FAE Y, R E AR AL I R AR R P R K B A4
ARAE T 3L K S A A PP R L2 69 S AN EAT I BUA BN B AT S 4009 T AL
B, MR EMAY SRR EE, HEEHGA, REAZHG A X
ZEBMAZ QOB FEREX;

Hb, TAESANAETNROUERNIFRANEASE—NHE, RAREZHAN
Fo . BHREFNBEAS BB R AN SO0 K.

b, T EER R RO FEAX, 2 THT

(n€(0,n705);7=0 % —M
n=nr0s: T E (0, Ty fav1) % —Yr &
I o
4 nE N5 Mrarea);sT= 5> N I
rated
n :nrated;Te (TI’ Trated) % = Ml\*%i
15-T R B B /| .
\ ne (nmted, nMax); T— 274 rated -+ rated" Max™1 2 rated % g Ml\ «Fﬂnl

Max Prated NytaxNrated
;E; ‘:F , N j]m%#fbéﬂii%#m}%‘ﬁ, nNros ﬁm%#ﬂéﬂﬂ%’{Rﬁ’ P;]'fl%‘l%, Npfax 7'75&
WAL R KEEIR, Ny W R EAALVEEIE 3538, T AREHAFELE, Ty HRAE

WAL BN R B R KAE4E, Ty AR AR KRB IZN |/ KE4E, T
4



WO 2020/181786 PCT/CN2019/114299

R WAL R A4, T, A ALLAE T B35 U B EE 4R
R, A REERHEROKFEELIX, e T

(1€ (0,n,05),P=0 % —M &
n=nro5:L €(0,Py15x1) % —M &
{ N E (M08, Mrarea) P = fl " % I
rated
N Nyareqs P € (P1,Praseq) # =M B
\ 1€ Mrated: M tae) L =P rated % v

A, n AREIL K LA, npos 7 REAE AR B, nye AR
WAL R K AR, Mg HREALEEN R 53R, P AR B AR E H A A E, Pyen
AREHEEHF RN BER KA E, Py ARCHIAER K FEZNERKAE,
Prazea 9 R B ALLLEN 7 $r b h &,

b, EREAIEH RO FEREIX, T

ne (nLOS:nrated) ;,B:O % S Ml\*%i
N=N,4teq ;,B =0 % =
h :nrated;lg = (O:IBI) % 9 Y B

P, n AR EAA K CIEER, n, ARECHERKIFBEER, o, , AR
WAL T A5iR, pAREIERIER, SANEHAFREBEITRRAEER,

Hb, Prkimksi, @i

PORCF AL, R E AT B LS PR TR A SR R & L A AT
e

Mtk F A3, RE AR KT AR ARAR & E BB SRR & B3 549 AT
EAT B

H P, PR & E AR 0.02,



WO 2020/181786 PCT/CN2019/114299

ANFRE—METREMABTHIEFRT *, 0BT IE: KB
WOHLLE 69 B ATIEAT R AR AT e ALin ey B AT BT AR 2 — 1L s, T E A
HAE B R W UL IE 0SB AT AR P B AN TR S A 3 69 K HLLE 28 1R 1B AT K 69
FEH, HWATEIEBAE N B AT AR B E AT KA B
Jo A AT SR F v, AT R bL4a 3 8 32 AT o AL Ay ATk RO ALLB 89 4T A
HBAERFTAERNEAAE BT H RGOS EMNE MR ANTFREGHR T E
KIS R BB RATHIEF AR R ERIEGRE L TE

P B8 35 BR
B 1R — R — AT REABITHIEFET ERAAETER;
B 2 H— 55424 49 SCADA #) % 348 i vhiiAE 7 & 1 ;
B 3 A — 5k s 6 AL LB 4T KRR 0 & B

B 4 K — 52 3615 $2 4 04 N W AL E 3T 30 35 4T B & B h & LT & B

m

AR KHFG X
AT RAFHIEMANTE, T @ LR SBL P I A R A0 5 AN T e A At

— 89,8,

£ 3150 1

AR ARG B AR T F e B | AT — A AT R AR E AT AR F T ik,
Q54T F K

S1. FKBUL ALY B AT B AT 8

S2. W AT R AL B ATIBAT R AR — B, T H AR AR B R e AL

WL HEBER P EANTREMNEORNEINEZRETHEYES, FHMAE

6



WO 2020/181786 PCT/CN2019/114299

BB BAE A AR B o

S3. AT AT IR & F A R A9 SRR & B RS AT AR F 2o

P R U 2R 32 38 3B AT ) AR A oy BT i KU L2 89 4T A S AR A T R
WU IE IR IE AT o AR B9 A A I T Ao

EFH SI b, XEXE S EA4=4H (Supervisory Control And Data
Acquisition, SCADA) A& —RMNEHKFEAITXE, 46 NEMARR,
R, RSB E. mEIHR, AHDES,

ETHRS2 P, XBEFNRAEEHNENA TIE R G0 AL, MG
KAER 3% & 329 549 SCADA M4 25, B 47 F MM HAH 4 5. £ HKAe
DEP R, BRTETIAZS AP LA Z RV RS REEEA £, BAFTTIENG
Fx, 1 4B EKELEENRURGE LB SG . A AR X 695 55
e i T B R ST A R AR A TR AL 2

X A F ¥ — AR 5 KGR A AR R 2 M B AL AT K], AT AR ALE 4%
T X ARB R KA ZNRE BT, BT BARE L ChLEE
RA A ERANNNZEARNDATRE, 0B 3 R, HBREAEH;F R Eix
S ek Gy ), KB AULEIE AT T W AN £

BB ARBAHF PGB LB P, RRAE ES 2 ARGR, H A&
— B, ReammrahiE, HERERARDRE, TR EZER
F RS, LEORLRMRNEIAGHFR, LNy T RELSH
& R LA IR R AR, AR IA 2] B P 0L B A A KR e TP A
wHLF R, A REFER.

M BARKSFEIE (MPPT) W&, strBP, KT X,
KB AL G iR TR 45ik, MR RBET REIET. EXANANER

7



WO 2020/181786 PCT/CN2019/114299

y

¥

TR KA B SRAE ], PRIE AL /2 R KA A A F Copax TIEAT, BLZ
EATRBXARA CyB R K, £ Cy e Kib IR K N AEET, M AA T R R %%
e REtsd], PR REARTERKRETLAZ, Kehiss F Rz
T AR EALG I b D B R AR ALA AR, RILT REINIEAT

FZM B A B RIER N B MA KRG K, KA 5 R 4R B3
K, AWK B R B AL 650 2 45k, A0 pb B Mk Ak B 40 2 ik, R e
B D RRABN R AL, NEhALEHFZHERIT, PEEHER FTET,

FUMBEAESFER B B RRE LI Hond, K HLE I o) B gk
SR, RAFERAECNATHREGHELINMER, Bk, BTN R GIEH
B AR A PRIE R AL 3 R 4K, C (AR IEIK, A MRz FEE,

EHHS3 T, RB/IEAEE Z AN BTN BN ENET S T,
T MFE 5 BT A, Flde, RAERHE (HRR) . HFEHRY
& (R FR) | HEEHGE (BE-HR) | REAEHEX (REA-#
R) Fo EREATHNEMNE, RETHEBEZS;HEETHEL, SHIE
SR BIBTH &, N T VAR R L ALE AT R B TAE R B, g EHIE
AL A F oA, B ST A F R

ANTEREE— AR TR BATHIEF T &, OLFERT HE: KB
WAL A G ATIEAT AR W AT R ALY B AT AT AE 1 — G, I A
A 2| R AL I R 1B AT oy RAL A P A AR AN I 09 KU AULZE 3T R 1B AT B X 89
FEH, AT B ARG B AT ATARKIER B E AT KIER B
J VAR AT AR v PR RO U2 3 16 55 47 o AL A g AT R RO LR A 4T R
THAMHAEMNRE MR, ANTREGHERT

Ei5 1
SRIT S RE KB E MR R CHIFEORESTEE, HARE KK
8

B FAE ) PR R AL LR 6 3 38



WO 2020/181786 PCT/CN2019/114299

P AT RAAE IS At J 09 3R AT B2 A ak

SR #.15) 2

AF B ERRAEE 2 Frw, BAEE TR EEERETHEEE,
PP %32 5 AR ALEAT ) XA RF R R Xo B T R A9 TR 2 5 A R A 45
B, WREBITHRFELERFRE LGS H B, RJ/EFREF A ALY
gmti, Ak, RAFHERESMFEANAMIELET 5FGPIERE, KA
ERARREIA) R R B E, HEEH A, REARS R EIELE
THEER, Wl 4 Fir. ERRAFE, AXAFREREBITHEAT RGOS TR
R R EAE G FATHNAEK, BhREARRMNRESNE, CRETE LY
"8

F—a (BRI E) RKEMEERAE 0 B A RIKIEE nyos W EAL,
BEREHLAIF AR, B TFEAEECRME, AAHANEEHLENN 0. d AL
WG, R EE n oMU, B, 34EE 0 253U B KL Tyea P
T, HHhFELOQ B BN R KL Py I EZ,

FHo B (RARRR) K EHH R W RAKIE R npos B3R Nygreq 1)
T, RIBA—MEH 0 BAEERT., RBAKSY FPadmmE, £z B
WA FE P, BB nFelb T HEWLT XA

r n 2 P n 3
=( ) =(

T rated Nyated P rated Nyated

Hb, PARCIEIE FHANE, Pua DNEIABT MBI E, T AKX

WAL FE, Tpeq IR EHAINE 46, n A REHIA K CHHE IR, Nyyeq I RE

PLLL R & AR



WO 2020/181786 PCT/CN2019/114299

FZMB (EHRER) AENHERRFENCHRE ngw, BHHENK
MBI KA P KENA R D E Pryeq, NI T3EKE] Tprge R
BEARFARE,

Fohi s (B EEd) HREETEHDL Ny PR KR nye W, HIH

DRGFIE, HHEERRAE T, 4 AN H 02247 R K1 B
22 LR, UG R A ME T AR
BRI G ROKFEAKX, T

(n<(0,n705);7=0 F—r &

n=n705:7€ (0, T gx1) F—H &
T s
y nE N5 Mrarea);sT= B 1 n I
rated
h :nrated;Te (TI’ Trated) % =
T 'Trae Trae n ax'T Nyate s
ne (nrated’nMax);T: : ted ‘n+ ted M 2 ted AL Ml\*%i

\ N taxNrated Nytaxrated
HRERGEOBFEREX, doT T

(n<(0,n705);:P=0 % — U

n=nro5:P €(0,Py/5x1) F—Mr B
P s

1nE (nLOS;nrated);P: 3_1 n’ % S Ml\*%i

rated
n:nrated;P = (Plyprated) % =

\ n& (nrated :nMax);P =P rated % 79 Y B

REEALER B XGHRFERAX, T
ne (nLOS:nrated) ;,B:O % S Ml\*%i
N=N,4teq ;,B =0 % =
n:nrated;lg = (O:IBI) % 9 Y B

;E;‘:F, nﬁm%fméﬂﬁ‘%fm%ﬁ, nLOSf?ﬁL‘%#fL?ﬂﬁﬁﬁW%ﬁ, nMaxi'?ﬂL
WAL R KA IR, Npgeq T RE LA T 3538

10

T AR B HLLEEFE, Ty 9 A HE



WO 2020/181786 PCT/CN2019/114299

M HH PN BRREE (AR KD RERGRRDHLE) , TIARENA
RRAFBIZN R KIEIE, Typea W REAAIN R H4E, T, AR BB B
AN BRI, PARCIAM B H DAE, Pyen B RECHLEE 305 F T
BRAIE (AR KDREEZNERDIE) , PLARERAR KA REBIZN
BRRKDE, P DREMEF IR, pARNEALEIEA, i A R LM
BHFMBEITRREIER, Puo DREIAR KEIER
W R FEEXPHENEALXETT 2 -F @ L3 i &K,

2 T KA A R SBAT I B BN S B TATE . B L = F &R a4
FERAX, TUAARZRECHEEFBETNBEENSLOLRTRER, KhH
RAEFHIE-FHR-Fd, HE-HRFD, REA-HFRFO=AN_%Fat, A
U R IR EIIBAT T, B OE R EATRS T 2 89 e L A/ S e i =
Nt FE LAt e BRI, IRA, e RS E R AKX P X
HABAE, WTUAAL Z 5B WA KA X, T80t K923 20T
FI5€ H AF B F EAT AR

ZHAEBAHEEANXELAUTAGRNENA LIRS UL T HEER
4%, SCADA % %98 3K 69 24 89 B) BF 2 AR T R AL 69 R &S 2 WA K 45 L A &b 49

EATRE, ZAET AE S T REHAFA TN, B#RBE 4T, HFia

z;‘\

ITEAE 2 — )G, H AN AR B R AL S E AT o AR AP MR AT
R BVEARIEREE ., ZEIKIEV RS, EEHLEREZEMAHN 0.02
(2%) , PP&IEBREE D KT 0.02 89448 535F 25 ki,

S A1) 3

W-I

—F TR EARBTHIEFTERE L, LI
11



WO 2020/181786 PCT/CN2019/114299

KREBAE R, R E AR EAE G Y AT BT A

AR, RENFATERE A L AT RAERE G, A
A8 B R AL I BB AT iy AL T P AN TR AN A R AL BB AT B R Y
PE B AR A AR B R

TR, R E AT AR ARG B E A TR A9 AR B R B2 AT IR
# ko

BT i R U283 98 18 47 ) AR AL iy BT A KU LR 09 4T A A AR A P iR R,
PULA BT I8 B AT iy 4R 69 A A E T AR

Bk it Bt sk 6,46 BT AL ety ZARAL A9 M T A3k

Bk AL I FAE e, iR B MR R AALA G K AT IE AT SR S AT r — ik 3E, 8
B4R G e AR,

Frifsh BAE R GG T A, R B AR AL KA E P RRESA
B MRABITR KBS U I TR AL ZANBITHBENENZT G TR
A, MERREIAE )RRl &, HERPHE, REARFNGEF

ZEBERE QNHFREX,

Hb, MESZAZITNBROEENFRNENE N, RRAKRTEH
. BN EAE B RE RN B F B

PRk B M 5l AR F R AKX, T AT

(n€(0,n705);7=0 % —M
n=nr0s: T E (0, Ty fav1) % —Yr &
I e —
4 ne< (nLOS:nrated);T: B ‘n 5 «-MI\*FX
rated
n :nrated;Te (TI: Trated) % = Ml\*%i
T 2'T rated T rateanax'T Whated  xx
ne (nrated’ nMax);T: n+ AL Ml\*%i
\ N fax=Prated N faxNyated

12



WO 2020/181786 PCT/CN2019/114299

XF: n AREHEREHIER, nos A REHE R MR, ny, AR
TAHLE R KEF R, Ny AR EHAI R HR, THREHAIEIE, Ty AL
PR B H PR KAE4E, T\ AREMAR KD FEEIZNBER K, Ty
A REHEN R HE, To AR EAHLA S o) F 325 D B M 4

A )RR EOHFERAX, 0T AR

(1€ (0,n,05);P—0 % —
n=nros:P € (0,Prsax1) F—I &
{ N E (M08, Mrarea) P = fl " % I
rated
N Nyareqs P € (P1,Praseq) # =M B
\ 1€ Mrated: M tae) L =P rated % v

Kb n AREHA K CIEER, nios AREHARKF PR, ny,, AR
WAL R K AR, Mg HREALEEN R 53R, P AR B AR E H A A E, Pyen
AREHEEHF RN BER KA E, Py ARCHIAER K FEZNERKAE,
Prorea I R B ALLLEN 7 $ir b h &,

Pk REE A IS AW HMFRAK, 0T

ne (nLOS:nrated) ;,B:O % S Ml\*%i
N=N,4teq ;,B =0 % =
h :nrated;lg = (O:IBI) % 9 Y B

KH: n AREIE R CIEER, niog AR EHERAKITF MR, 1,00 B K
WAL E 43R, BAREIMARIEA, fLANEIEFNEBEITRRKEIEA,

PR kA sk, 035 IR FAE AR T A,

PR LL AT AR 3, R B AW Ak 3840 & £ 5 AT FUR A R 3810 &5 £ A

#H T,

13



WO 2020/181786 PCT/CN2019/114299
P M T Ak, 0B A KT P SR 8 R A 0 AR 16 5 A 80
L B AT AR

b PR HIER S EEEHN 0.02.

AABRNGHRAREAE, KPFEHEPTIREA TR, F4L. &t
HEMALF = So Ak, AFFTRAZTEMREL ., TERMRAEM, RE

S A AR T @O FERBGT R, M, KYFTERRAEE ) AR T oL
AT HAT RAL KA & i AT A AR (AR TRBEEHE. A
i X # (Compact Disc Read-Only Memory, CD-ROM) . A& 55 %) L&
by T B AL su b S X

A¥ ik R A BRI AP FERG G T A, &E (RR) . RTEER
SRR F TR T 2V 2 —RBE, LEMT G AL F S F IR
HRRTEBFTESZ—NHE—ABERTEFTESZ—, UARAEBRITIER
b EVZ W RALATIET E V2 — A, TR S AR B A4 FE
Rt BAL, & R A, BN XA AR AL ST SR A2 4 AL 2R & 09 AL 32 3 A
FAE—AIE, AEFE T AU A T R A AR AL FE L A 6 AL B AT R 4
AFEARTEALZAEBEY —ANREFRTERBE —AFTHEFESZ—FKE
BRI EE

X Tt HAAR P A AL T A AR AR 5] T AU R AL YT S AR AR AL 2R A
VAR 77 K IAF &) BAALT 3 B8 B P, EAF B EZ T HAT 3 5085+ 4
BAEFLAERSEENFES, ZHSREXALERERE ) —ANRAET
HEES—ANTREYEVZ NI,

X FNA LT RER B ENRAT REMAELE RS L, &

P EAREAL T RAL R & L HAT— R PVRAF & A& £ EALK a9 &
14



WO 2020/181786 PCT/CN2019/114299

B, AT ENRETRAZE S EHITORSRERN TRALEAALBE Y

—NEAERTRREE Y AT EY Z BRI T K,

15



WO 2020/181786 *x *‘J _Q_ * _-B PCT/CN2019/114299

1. — A AT REALBTHAEF T &, 015

SRR AL G Y AT IE AT 408

TR R ALY Y AT BAT AR )2 — LG, o1 FA M 38 ) R e e 32 78
EATHEER T EANT AN EO R BN AT LETHENES, FHEAEES
Y A R B )L

BT AR S ARAR B JE A TR 69 AR B R AB AT AR F

P, BT R WAL I 835 AT o) AR AL & BT K K AL 89 4T A AR BT
A R LA T IR IE AT o R 89 BB A R

2, deBANRR L ke ik, L, PTREALA R 1T ) KA A a9 44
RE45:

R AL TR RSBk PRI KA A

AR I PT L K A R A T R AL 89 S ANEAT I B AN EAT S 400 T
M, MEMAREIAL SRR B &R, BEmFER. RIEAEH G &S
X EZEAWMAE ANMF R

Hb, TAESANAETNROUERNIFRANEASE—NHE, RAREZHAN
. BERERNAAF N EREY RSN SO K.

3. de Al B R 2L ik, RP, M ERES B RNRFEEIKX, do

RBZIRE
(n€(0,n705);7=0 % —M
n=nr0s: T E (0, Ty fav1) % —Yr &
1 o on
4 ne< (nLOS:nrated);T: B ‘n 5 «-MI\*FX
rated
n :nrated;Te (TI: Trated) % = Ml\*%i
T 2'T rated T rateanax'T Whated  xx
ne (nrated’ nMax);T: n+ AL Ml\*%i
\ N fax=Prated N faxNyated

16



WO 2020/181786 PCT/CN2019/114299

HEo, n ARNEIARCIIER, nog A NEHIARAKIF R R, ny, AKX
WA R KR, e AREIEIN R IR, T ARECHAFEIE, Ty AL
MAEFN R B R XS, T) AREINAR KD FEIRNBE R KRB, T
AREHIBEEHHE, T, AN EHAEHREEF AR D,

4, o B RK2TEG TR, ¥, MANEHRBEOUFEREAX, 4o

RBZIRE
(n€(0,n705);P=0 % —M B
n=nros:P €(0,Pyfav1) #—r &
1 o
{ NEMLosHyareq) P =—— 1 % I
rated
n:nrated;P = (Plyprated) % —:AMI\‘FSE
\ & (nrated :nMax);P =P rated % 4 Ml\*%i

A, n AREIL K LA, npos 7 REAE AR B, nye AR
WAL R K AR, Mg HREALEEN R 53R, P AR B AR E H A A E, Pyen
AREHEEHFRARNBERKAE, Py ARCHIAER KD FEZNERKAE,
Prorea I R B ALLLEN 7 $ir b h &,

5. e AN EEK2 TR Tk, P, ARIEARR R OHFRK X,

4o R PR
ne (nLOS:nrated) ;,B:O % S Ml\*%i
N=N,4teq ;,B =0 % =
h :nrated;lg = (O:IBI) % 9 Y B

o, n AREIA K EAEER, n, A REIARKF IR, 0, AR
WHLA R AR, fAREMAEIEA, /i ARNECMAHREITRRELIEA,
6. AR AR | Brik ey Trik, R, Ptk TR 4381h & & Ao TR 09 4L

Pt & 8 BUBHAT R IE H ik, 245
17



WO 2020/181786 PCT/CN2019/114299

T s A AR & B 5 AL FUR A9 2Bk 3 B BB SEAT A, B R T AT &
& Ak 5 L BB &9 BB AR 25 23T 2 69 3B AT BAB MR o

7. deBAIRK 6 P&y ik, Kb, PTRMAE S A REH 0.02,

8. — AT RELHMETHBHFREL, L5

KREBAE R, R E AR EAE G Y AT BT A

AR, X E NI ALY S ATIEAT SRR )T — LB, T A
A8 B R AL 3T B 4T il BAR A P AN TS A I 69 K R AL IR B AT i R Y
PEE, JHIPT IR SR B AE N KRR B L

AR, R E AR TR ARR & A A R 0 AR & A BB AT A8
ks

Hoof, PTIR R AL 2R 18 15 4T ) AR AL o BT R KO LA 69 4T A A AR A B
AR AUZE 2 IR IR AT i 2K 69 B2 A 3 Rk

9. mRAIHK QAT AL, Kb, Mtk

W3 TFHE S, RE AR R B AR G ATIE T R IR AT — b3, 3
B4k 2 )5 0y A

WA M E TS, REARRNEIAE KA A PR A4
ARAE T 3L K S A A PP R L2 69 S AN EAT I BUA BN B AT S 4009 T AL
B, MEREREMAN S FEHREE, BESFBEA, REAZH G XX
ZEBEEZANMFRAX;

Hb, TAESANAETNROUERNIFRANEASE—NHE, RAREZHAN
. BRI ENE B RE RSN N

10, dei Al &K 9 e Rk, HF, MAHEERGIORFREX,

4o T P
18



WO 2020/181786 PCT/CN2019/114299

(n€(0,n705);7=0 % — &
n=nr0s: T E (0, Ty fav1) % —Yr &
1 s
y ne< (nLOS:nrated);T: B ‘n 5 «-Ml\*%i
rated
n :nrated;Te (TI: Trated) % = Ml\*%i
T5-Trated Trateaax-ToPrated o
ne (nrated: nMax);T: rate - rate ax rate %y W g

\ MitaxPrated MitaxPrated

A, n AREIL K LA, npos 7 REAE AR B, nye AR
WAHLEA R KR, Ny AEIAIE 3R, T AREHAIEIE, Ty AXNE
MAEFN R B R XS, T) AREINAR XD FEIRNE R KRB, T
AREAAI R4, T, AR EHA S ) s F I B N 4E,
11, det Al &K 9 e R %, LF, MAEHRBRGXOMRFREX,

4o R PR
(n€(0,n705);P=0 % —M B
n=nros:P €(0,Pyfav1) % —Ur &
P "
1 nE (nLOS;nrated);P: 3 . 'n3 o :-Ml\*%i
rated
n:nrated;P = (Plyprated) % —:AMI\‘FSE
\ & (nrated :nMax);P =P rated % 4 Ml\*%i

KA, n AREIERCHEER, npog A REHLA R BEEE, ny,, AR
BAVA R KIE R, Nyreg 9 RBAVAT SR, PR LIILIEH D E, P
HREALE HH R ERRAE, PARENEAR KA FERZNBERRDE,
Proveq 2 RCE UL 5 Bt S

12, e AR 9Pk AL, AP, PRRIEAEHNBEOHFREX,

4o R PR

19



WO 2020/181786 PCT/CN2019/114299

ne (nLOS:nrated) ;,B:O % S Ml\*%i
N=N,4teq ;,B =0 % =
h :nrated;lg = (O:IBI) % 9 Y B

A, n AREHAR IR, n, HRNEIARKITRER, n,, AKX
WHILI E 4R, BARNBEAIARIER, SAREMMAHFMEFTRRKEIEA,

13, oA EL QAT AL, Kb, FrkiFeidsh, 645

FRE T A, R E AW AT R R IRAR B A5 P R A B AR AR & A BE 24T
FLE

M T A2 3k, R E AW KT AL 8038 1k B B AL £38 1k & B3t 2 69 5 7T
EAT R AR

14, de B F) ZRKI3FFAEW AR, P, PrELIER S EFEEA0.02,

20



WO 2020/181786

REUXGEALA I 2 R B 47 2

~S

¥

K BTk R ATLAL ) 4 BT is 47 Edls
HAem TS s B B
HAR I AT M B R RS TG
a2 1) KR L SR s 4T H 2R 11
B, PR PTIR B AR D B e

BT ik Bt e 12 A0 P 19 B i
25 R AT A VL

A1
e sa g | th oA T
LA B 28 || masmma ||
(nLOS’ nigise (nrated) s HEK
(pae) 5 Tis Tos Tgie Towed) » P |- H BAIIRIBEMN B H

E (Pra[gd) ) P1’ ﬂp ﬂ%j( (ﬁMax) )

PCT/CN2019/114299

1

|| mmmmwms ||

‘ ‘ LSS ESGHIENES ‘ ‘

A 4

A

3
[
D>0. 02

%t

HLAIEH
BATHE
B

Y > LA
(SCADA<> > LB s
K 2

1/2

IEAGEMWEE D




WO 2020/181786 PCT/CN2019/114299
— - RENEE
A A .
hE BIThE ik
EE U]
U S Ngiz
/
/ _I nrated)
Pz / I.
( Prated ) = Z:j] / :
4 R
BAThE Mos
Py ! B
| JENE ]
Pgxi1 < >
(PMaxl ) ----------------- '
Viga Vo Vatz Vi
( chtfin ) ( Vrated ) ( cht—out )
RGE
3
(a) R MLERAE S FE e AR 2% (b) E%*ﬂy}%%ﬁ@ﬁﬁ\ﬂﬂéﬁ
Tz T st
(G RO T ;ﬁmiﬁ%ﬁ Pyisz SETh
T, Rt B (B (Prated)
2 fE ) l g .
= i =
® 1 ; g T P,
sxmmen /||
g § % %
(TMaxl) EEEET s : j Pﬁjﬂ
0 ‘ s (Pyax1)
nos Ngige Ngx o
(Nrated)  (Max) N os Nygise
7){ EEHL%JE (nrated)
R EAEEE
(c) BHE AfEhI it 2k )
) RELIRS WS
Bax
(B wax) o REHEK
P B 4%
(Prated) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
5 =
JE P Eer s e e e e e e i e v i e e
B Py s
MBS D
P §
i (Pypg) {77777 77T |
0 T ¥
n
1os (nrated)
RENERE
4

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/114299

A. CLASSIFICATION OF SUBJECT MATTER
FO3D 17/00(2016.01)i; GO6F 16/215(2019.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
FO3D; GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNKI, CNPAT, WPIL, EPODOC: (38, TEVE, 1§, 111, Wik, 85, 7%, BE, XA R, B, ThE XHE, By, Z(E,

{®#, data, clean+, filt+, value, threshold, wind, turbine, method, modle, speed, distance

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y FEME (LOU, Jianlou et al.). " T Th A il 28 F KA AEERHF LB (Wind Turbine 1-14
Data-cleaning Algorithm Based on Power Curve)”

/71 %45 HEME (Automation of Electric Power Systems),
Vol. 40, No. (10), 25 May 2016 (2016-05-25),

section 4
Y CN 107394817 A (NORTH CHINA ELECTRIC POWER UNIVERSITY et al.) 24 November 1-14
2017 (2017-11-24)
figure 4
A CN 108171400 A (ZHEJIANG UNIVERSITY) 15 June 2018 (2018-06-15) 1-14

entire document

A CN 102588210 A (ZHONGNENG POWER-TECH DEVELOPMENT CO., LTD.) 18 July 1-14
2012 (2012-07-18)
entire document

A CN 102562450 A (SANY ELECTRIC CO., LTD.) 11 July 2012 (2012-07-11) 1-14
entire document

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
14 January 2020 23 January 2020
Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/114299

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(Characteristics of Outliers in Wind Speed-Power Operation Data of Wind Turbines and Its
Cleaning Method)"

B LFRARFIR (Transactions of China Electrotechnical Society),

Vol. 33, No. (14), 25 July 2018 (2018-07-25),

entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 108549689 A (NORTH CHINA ELECTRIC POWER UNIVERSITY et al.) 18 September 1-14
2018 (2018-09-18)
entire document
A CN 105809293 A (STATE GRID QINGHAI ELECTRIC POWER COMPANY et al.) 27 July 1-14
2016 (2016-07-27)
entire document
A KR 20140111802 A (SNU R&DB FOUNDATION) 22 September 2014 (2014-09-22) 1-14
entire document
A T/NEEE (SHEN, Xiaojun et al.). " XU HLZH RKEE-Th R B2 3R A K& Bk 7 v 1-14

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2019/114299
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 107394817 A 24 November 2017 None
CN 108171400 A 15 June 2018 None
CN 102588210 A 18 July 2012 CN 102588210 B 12 February 2014
CN 102562450 A 11 July 2012 CN 102562450 B 02 April 2014
CN 108549689 A 18 September 2018 None
CN 105809293 A 27 July 2016 None
KR 20140111802 A 22 September 2014 KR 101468627 Bl 03 December 2014

Form PCT/ISA/210 (patent family annex) (January 2015)



EFrRRRE Il P iR 5
PCT/CN2019/114299

A ESIRbaES
FO3D 17/00(2016.01)i; GOBF 16/215(2019.01)i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
F03D; GO6F

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNKI, CNPAT, WPI, EPODOC: #(#E, &¥e, &I, 124, Wb, =%, ik BE, RAOKHE, BR, =R, K#E,
JEES, E(H, W%, data, clean+, filt+, value, threshold, wind, turbine, method, modle, speed, distance

C. AR

ETy SRS, VBN, 5SS SRR sk
Y RERE. TETIRMELN A ENAIIEETREL 1-14
BAORSG sk, $40%, 1087, 20164F 5H 25H (2016 - 05 - 25),
FBATY
Y CN 107394817 A (fgdbr k2 &) 20174F 117 24H (2017 - 11 - 24) 1-14
B 4
A CN 108171400 A (HryT K= 20184F 6H 15H (2018 - 06 - 15) 1-14
e
A CN 102588210 A (P EerE HRIFEFHAGRAF) 201246 7H 18H (2012 - 07 - 18) 1-14
e
A CN 102562450 A (Z=—HSHRFEAT) 20124 7H 11H (2012 - 07 - 11) 1-14
e
A CN 108549689 A (#BdLH k% &) 20184 9/ 18H (2018 - 09 - 18) 1-14
e
A CN 105809293 A (EMEHA B AT %) 20164 7H 27H (2016 - 07 - 27) 1-14
e
[V ]34 scpbreckms o b TR R
% ] H SO R AR wpr FEEIEHEER 2 AT, 5 EIE AL, (H ) T AR
“nr Y AR RR T I A — RS F SO R A) 2 IR R B I TE o
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
x B “Y’#Uﬁ%%l# s 5 5 — BT B BRSSO 3
E%E?ﬁ%%mﬁ%l LA b mkE it o RSOl Cn LA WEXA L, SQEESR BREERULLAGOR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20204F 18 140 20204F 1H 23H
TSA/CN¥) 4 %5 R 25+ 41 ZRE R
o [ [ 5 SR P AUR) (TSA/CN) IRk
[ b 5T M X B TR IR BG5S 100088 A
£E5S (86-10)62019451 15515 86-(10)-53961451

PCT/1SA/210 3 (58271) (20154E1 1)



EprteERE El b g =
PCT/CN2019/114299
C. LEE s
% AU SIS, BERN, IERMHEEETE A == BRI B SR

A KR 20140111802 A (SNU R&DB FOUNDATION) 20144E 9H 22H (2014 - 09 - 22) 1-14

=0'8
A PoANFESE 7R RE- D 5T IS A TR A g e iR 1-14

BT HOR2ER, #5333, 1480, 20184F 75 25H (2018 - 07 - 25),
=0'8

PCT/1SA/210 3 (58271) (20154E1 1)




Bl s 18 5
XTREERNESR PCT/CN2019/114299
W B 3 PR S SO el 7 e el
CN 107394817 A 20174F 118 24H T
CN 108171400 A 20184 68 15H T
CN 102588210 A 20124F 7H 18H CN 102588210 B 20144 28 12H
CN 102562450 A 20124F 7H 11H CN 102562450 B 20144 48 2H
CN 108549689 A 20184 9H 18H T
CN 105809293 A 20164F 7H 27H T
KR 20140111802 A 20144 98 22H KR 101468627 B1 20144F 128 3H

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

