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Abstract: Equipment failures, weather conditions and other factors can lead to a large amount of abnormal data in
distributed photovoltaic (PV) power generation systems, causing serious effects on their safe and stable operation.
In order to accurately identify and remove these abnormal data, a distributed PV power generation abnormal data
identification method is proposed based on dynamic time warping (DTW) and two-stage quartile. Firstly, continuous
abnormal data identification and elimination are achieved by comparing the mean photovoltaic power under similar
irradiance. Abnormal data are eliminated based on the comparison of the mean photovoltaic power at the same
period, taking into account the fluctuation of the photovoltaic power generation curve. A comprehensive curve
similarity judgment method based on DTW and Euclidean distance is used to consider the fluctuation characteristics
of the data more comprehensively, thereby improving the recognition and elimination effect of continuous abnormal
data. Secondly, the DTW-Two-Stage Quartile abnormal data identification algorithm is proposed, and the first-order
change rate and the second-order change rate are used to eliminate discrete abnormal data from the fused data,
effectively identifying and eliminating discrete abnormal data. Finally, it is determined whether a fault has occurred
based on the results of abnormal data identification and elimination. Experimental results show that, after the
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proposed algorithm eliminates abnormal data, it can better fit the distribution of normal photovoltaic power data.
Compared with the quartile method and the 3-Sigma algorithm, the linear correlation degree of the proposed
algorithm before and after the elimination of abnormal data has increased by 58.15% and 68.41% respectively, with

better identification results.

Key words: distributed photovoltaic; abnormal data identification; dynamic time warping; two-stage quartile

approach

SRR ARy — R . AT AE RE YRR R
o BEA ROsD AR AR = RS, 2
SEHL “RIRIKVE L B A H BRI B AR A, [FI,
AR BRI BIHTAINIH AW S0 5 B e
MRS, AT oA SO RE AT HdE 2SR
R FEANTT LR — RS, Forpr, R RIS ROBR
R BRI A BIEREVEAL « SR RTD T A
RIF PSSR SRR A1, SRTTT, ARSI AR R
4B R A AT RE S B0 A SO R R
AREFELSR, Wnsiaihs., JBERRE,. FXE
FERHOL, APCGENCR IR R, thafE DLR
AR G S0 RN 2 SR BV 1R 10 AT, T e
PRK LS B R AT SR A B

S AR AR EAE AT AT, BLA R
HRCRE AR 50T 5y D R S e R D A
G BAR PR % 2 2802, AR R R
AV RPSTEAE s R ETVE By T NI S AT LN
PRES AT, SERF R B, SRR AERIZE ) Ty
o BRI, HARSRH BAR PR TTVE 5 52 e = T
FERC PR I e W Bt I, AT RE 27 A 1R P A 1
. HE T B PRI 22 TR 2 F Ak S
BT IR AR, B RS 2 A R R
EHFRITIENIILH, TE I R AEA R H AR 5 3 ot 7
W AR B AME, SEOUSE R KSR R
Hell U, @ T AR B A S R

A 7 W AR HER AR BT Sk e s
HERITE, BENSTE eSS B 4R AE, B4
I AER . BRI, MR R
SR B PR UK, J T, EERDERTh IR
HARAHRIT AL E . SCHR[24]75 R 2[R — XA A
PR 2 BATARDLEE , SR I 1 X O IR R &
FREHIZ:, JRimid A i it Ze A6 AR 3R -& R AIE ith 2k 14
FRAAEE A DR S i F) 90 o SCHR[25] 0 Y K
CRMREER TSR, JFRIE S HARt
AR A ARG 2 A 0 H 70 Bl SR e K
PEREATHEIR . SCER[26] 82 Y 1 18 e B4 5 R 5
FAAUH B (R AT AL 328 B o ) A FB 2
MUAHRRC R R F i) 5 e, SEBUAE DG IR

http://rlfd.cbpt.cnki.net

TR AR T 8 b AL . AT, IR A 5 Ao AR AL
JEE T B AR T RR IR EE B v, 1% 1EAE A
T IO G AR T 26 e i BRI, K
DL AP VLG, B2 5 H0 TP
S ECLARAL R E ARG . SCRR[27 8 etk
TR, SR DY 4B v I B 4 s v ) S
AH . SCHR[28]F IE Rkt 132 B 2R B, SR
H 2 BV ROERCARBES ) S0 B R i A7 e . S
HR [2904 7 5 Hicd &l o0 N MERR BY RN B #02Y,  FERI
VY 73 7 — PR 3 5 i WA SR 2R A0 & T kAT B iR T
Voo AT, XL TR 1 A28k 2 B hrik
AT BN B0 R 5 DU 2o A B TRD 1) 22 S K 1 B
AR, AR R AR 1A AT BEELAA AR G M B AR
WO R, R HH 22 b DR 2% 5 e 1T 72 A R AR S i 2580
HERRE 55, AR, A SO6RS AT £l im 5 £
RS, 10 2 B ALEE AR RS A0
EE A AR 22, ok A Aok il 7 e

BN IR, AR SRR H — P2 T A i [H] 25
it Cdynamic time warping, DTW) —FF U537
FEAR K B R vk, BRI LR
B BSEC S HAE R T VA S AR B AR R
AR FR G0 P I I A TR 8 e B A
B A . o, IR IR K ME R
ERPARAL H EAT R 53, IR FH RIS B (B b AR
XTARAL H SN & i BOGR DB IE AT b
K, KH DTW BEEAT 6K H 7 h 82 B TR
AEBLRE H) 5 FF AR B R A, iRAE R I3 REHR I
WIBRESR e BE, IREMFCRIERTT
ZE A ER PN VE AR IE 5 PR HERR S O S 28
e, MRYEY A ALEHRRT AR 1) D B S U S A
o WA ESIA M5 A%. 3-Sigma 77
VEERIERATR I, RS 7 v R AR AT S
R RE AR Th 26 I B A A CRE RS, UEBH 7 A SO
PETTIEAE AR Tl 28 5 5 50 H R b 1) v 2 A AT
SFEME. A FEETBRALE .

1) 2 H 55 18 5 A A SOV () e 2 20 e A
HER T, TEME S BOR AR E R0, 2
T (RIS B AR Tl 56 5 %) LU 50 B i i % e




36 kA% e

2024 4F

etk R 2R s, RASET DTW 5RKIKEE
5 1A A AR ABLBE T iR R DB AR H o 2k PRI TR] P 571
HEATARALRE 7M. BEMS B 4t s 25 FE 5 dhs 1 ke s s
P, $ B R R AT vk . AERR A

2) R BT DTW-PRET DY 747 (e R B i
HE PR, AR T B A S U, R
H DTW S —Fr. Bl oAz it A b Al
ASE B ) B OBt BB S R, STt
By PR AR A R A AR, IR P
I XA R PR L B 2 Rl e R 4 B R = 9 0
Rl T RO AT B R S R S B, AT R ok
TALGE 2 B I o RiRAE AR IR S A R AR £ B RCR
B2 JCVEAT BRI R I B e e A
B S B 1) v BV E AR 12 o

1 AR F BRI RE

TR T R H 5 % ISR A B AR A R G
PSRRI, A KR DR e . Ho,
SN ARAL AR R e RA RIS J55: &R
295 PA) Il o B 5 o A i R R R 5 i P A . AE DR
v SEbRIsAT R, KRG B KEFR RS TR
JeIEAN R BB IRAN I 77 A 7 Th R A, e R4l
(SRS SN R BN e A AT s
SR Th A KA B DL RE S R B s sl T A
M, XD AR AT A SR 5 A
FiE A0 RO Sl

A AN BT A AN 2R G A R BOG IR T
B MBI (8] (B BT, SR 5 4L
i, A ERFAE I 8] A 0GR D a1
BEEIRYAEY 0, W FESA 7 H AR A
JeARKBEBAT ALK . & RSB BN A B T 5
JOAR D IR IRASA BBk ER, U Oy 70 AR e 4
i, HRFEZ AT R R R, DRt
S H BRI R SR ), AT I i A
BRAEFEIN (] YRR IR

2 AR EER R E RPN

AT RIBATIERE T, T e AR v R
FICIR A RSN, SRS — B
B, JeRIPRAC T IEH A, PR REESE R
B, i FOLIR ARG L EFEIBIT . AR
T MR D RS R B R,
e, BT K BHMEREFEAT MU E R Y, e E
IR BRI R R A5, 2T R BOBIRT =

http://rifd.cbpt.cnki.net

P LU A R 5 o e s LRk, B Re e R i h £k
I, RHIFET DTW 55 RRERER 25 A i 2 AR A
JE I TE T3 33008 D6 AR A R b 2 1D IR ] PP 51 BE AT AR AL
JEotrs fJa, FETRER REGE RS
WRE, BARRAEIE 1R,

1 RRDFREER S ERIRHHRAERE
Fig.1 Flow chart of the PV power continuous abnormal
data identification method
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