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Distributed Photovoltaic System Anomaly Detection Based on Metering Data
Mining Analysis
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Abstract: Distributed photovoltaic system has wide range of points, coupled with a severe lack of available data, making it difficult to
detect equipment failures in a timely manner, and is prone to long-term operation with faults, reducing the life cycle power genera-
tion. An anomaly detection method of distributed photovoltaic system based on measurement data is proposed, taking advantage of
the characteristic that abnormal faults in photovoltaic system will ultimately affect power generation output. Firstly, the
characteristics of solar irradiance on sunny days are analyzed, and a clear sky day screening mechanism is proposed, conducting cor-
relation analysis on different power stations, and obtaining photovoltaic power stations with high output correlation as horizontal refer-
ences. Then the output curves of the tested power station on different clear days for longitudinal comparison are selected to eliminate
various interference factors in abnormal detection. The output data excluding the above interference is input into the quantile regres-
sion temporal convolutional network model for training to obtain the fitting range of photovoltaic normal output, and then abnormal
output of distributed photovoltaic power station is detected according to the normal output range. The simulation analysis using actual
photovoltaic system data shows that the proposed method can accurately identify distributed photovoltaic systems with faults and
anomalies, promoting the refined operation and maintenance of distributed photovoltaics.
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Fig.1 Schematic diagram of PV system
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Fig.2 Output curves of PV array under diversified scenarios
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Fig. 3 Curves of solar irradiance variation on clear sky days

25 — RN YGRS Tt 0 285 X LA A s )
WTHE 25 o B 5 R K FH 8 R EE 7y s i 45 38 4R 9 B
KRR EEE, R )5 ¥ f K AEHEF IF 2R KA
25%

OB R A . il H e K R R /N T
ZEMEES, B R FTEREE TR H, AhE
Jii R g el

2) AW 2. B IO 1k I A H R R R O I —
b, A% 15 min [B]FEAR L A0 BH 4R BR 200 17 9 X
=§X1_,,X2_,,' . ',X%_j% .

3)A9R3: (D) IHE H XA 808 7 B
Bz aH, WERAR Bk EFIF =
{fisfogn e Fassfo X0, SR AN BOBOH B BE R 465 4
B I 2 R R /N5 f SRR A RO I B
PS5 A BT B ZI A Bl — S S 2] ) A RERE R/
ZEAE; F,o0 ST 0 DX R] P B B RERE I 3 Y
R4

Jii =% = X (1)
4) B8 4. B sh i P g5 0 L RE SUR
[R50 DX 1] 0, 48 T 0 0 A A S A B T 22
Pidh— MR TR RAW D, H
P T R AR A AT REL, A IS s S
HANHE/NT BB, A i 20 X Ta] AR 5
A DA B B e B DX TR AR G R R b — I By
WP SN IX I RYZE R, 2 — B T — g X
B4R, DAH S et sh X R I8 X ]
E SCHNTEL 3 IR
5)985: #HALBAh Gy H sl IX EBCR
T2, WIZH FAEM = Hy &% T2, WA 3

B XA B A IR 22705 A IR 4 XHE AT
ANTEIEy, WAy H oG2S H

2 H i de SRR AN IR 4 BT, 307 125 i i 4
AT SR IR ZE I By B, BRI
T B BRRE i OGN, E TR B > Oy
W 2 Z R RN A 2, A R AU OO
LRERVE G PN BE .

I 0 25 B
B B0 M E A 3D
B,

POREERIDE | 1]
L R | 1|
I ol

L 1 o
CAE | GRS AR | |
VB RN T UM |

VA R E ||

ffi
i

i
oy,

F
ALY B A
Praiyiiled

A ;
MR | | |
BULL. R [ | [ BPAMZLR
BRHERE || TEOL Ak
______________________ ; H e < I ;
............. *-.-.-.-.-_-_4

WX (K% T2
BT 1 5
gz H
E4 Bz=HMERER
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Tab.5 MDROF model detection results in different climatic
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