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Research on fault diagnosis technology of distributed photovoltaic modules based
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Abstract: Under the background of new power system, it is a general trend to connect a large number of distributed
power sources at the substation side, and the fault of distributed photovoltaic modules directly affects the level
of power generation. Therefore, how to diagnose the fault of distributed photovoltaic modules online is an urgent
technical breakthrough. This paper first considers the real-time performance requirements of the terminal, uses
asymmetric processing technology to build an intelligent terminal hardware platform, uses virtualization technology
to build a terminal software platform, and forms a multi container asymmetric processing data interaction system.
Secondly, on the basis of software and hardware platforms, key technologies such as lightweight container and
application management technology are designed to build a terminal edge computing framework. Thirdly, analyze
the causes of distributed PV module failures, solve the problem of data quality degradation caused by data distortion
and loss through data pre-processing, design the stacking fusion method of distributed PV modules, classify
distributed PV module failures, and carry out comparative verification of various methods through experiments, and
realize fault diagnosis function on the basis of terminal software, hardware and edge computing framework. Finally,

the future research direction is prospected.

Key words: new power system; virtualization technology; smart terminal; distributed photovoltaic module; fault

diagnosis

[E % B 2y B R B %8 (5400-202233168A-1-1-ZN)

www.eage.com.cn 202398 - @i Hdl | 55



RRAWHE |

Application Research

0 35

BEHE E R MR kg BRRAUHERE, Rk
A RRETR R T HZ B LI, 38 20 4 Bl LA T RE DR
h BRI AR B R ) R, ARG
Fe s P Ml R Bl o 2o A O KA AT Y D
R DI TR E A, A&,
KRR E P LA RS P A RS . i o A 2O
R 2H - B e B B PR 22, et N T 384G 7 R DA
PR A 280 e B R . R B 5 BRI AR R Ak
HZEME G XA RE L v, e N TEREH A, *F
oy A ROC R A e P HE AT A2 2R M, M T < B Pk
W, MR E AL, BT, EZumfa e,
& DA RE L v 2 2R FOW FRAC B AR 2, L SR I
52 BRI A PN ER IR 2 BT T, 2SR SRR X
TIEMHEBEELIH T, T E2HERERRT
s EDGRAER T, 5 AR T A B
A5 TR IR K A 1A R A 3 ST R 42
KM T s EXINEBER AT AT,
Mo RIEN ) ZEA, AEERNEER
Mo anfal R A PE AL BE 5 i 3 Botig BEAT DL, A
T fid vei Bt i, R T I ) T S R

T KB B X 4 A IR e Y 4 T
N & R B UR- 7 NN B 2 3 DU (=
SR MR MRS RE T, A SCHE e 2% B2 i
S PERE SR, SR A AR R AR AR BE £ A 42 ddt 2% v i
fba, RAEDMEAR WL mk -G, K
W, EREEAEG M, Bt &R & R
SRS RBEEAR, WlZ&mD&ITREZY,
TR, Boud PR3 A5 o ) | B BdiE & Rk
HILG, Bt e * e R A M- Bl T AL B 75 i
., o &RNTEREES, &aaRRkN
m, Bk A SO IR AL Stacking @l & 75 &, Xt
oA IRk TS W, T ERRE, fE
WA RAE SRR S T, (RIUE T R AR LT
K. AhEMBADL R, =TT T & umhREY R
PEAN L AL PR A SE I o R, T Bt T Ak P
77 By A KGR 4L 4 Stacking @l & 05 3, L
T AT TR S BRI AE LIS W, $ETF T2

m

56 | @i Hdl - 2023F F425E 95

uill G HIRRE ), HWERALGHREMRETEX
G At LR (- e P A 2 M Ty R T %2

1 SRt

Zvim AT R TIRPMLEAR, RA S B
IR 25 28, A AR OR | BRIE R G, TR
Bl AL BE SRR 55 N R AR, 4n
B1FR,

AR B
A i et
— S0 A
BT ﬁﬁi%iﬁ R
MR | gt m KRR A
TRl % 55
P =07 B ApDITF MR I T
G ApPAST [Z v Applc | Mt | BIRAEE | AMLRT
3 A
lown kT | FmoweHl | aemsk | B H
BRI | iRt | MERRE | WEBRE by TR bR
vesm | e | omestom | saewm | ebevm | s
| )
7 pon N/ o N( ey
Xtz | rem ||| [ Scas | brem
i B (I e
TET AN \

| i B B IF 3454 (BSP)
syFafE | ETH/RS 485-
232

PLC/LoRa

GRPS/SG/4G| AD/VIDEO | DI/DO |

B e
Fig. 1 Software architecture

ke s RE D BiERS. dHA
fFFApp Z Al o AR 55 % MY G — ik i, A it
. BRI R GRS App 2 IR A ELARAR™, Kb
RAEE P FARE ST, eIl 55 Bia 3 =
FERE R PR, RN BRI B, R R %
App B R BLAL (] B I G — ek D ik
T#E. BIEAGR EROUEASsTREM%E
EMERERSG, HAR LSS, R
MEEEN, REERZOEHSEH. mER
BB R B A ER AN A DR 1,
TTAPp.Z AW B IR AL A Bl AL R
SR/ AppEH RN, AU SHE, B
Hl, BRERL B BL. BIRE P& A
ik &Y EAE M, REEANARSEMS . Bl
RIERUFERMRE., WERRE. BREWH S



T ER A LB A LR e S Wi B AR D52

RNy ST R RS, AR IME R AT
HEY RSB, ERHIBIRIRE, L
R AL & % 2 2 B 26 App.

2 i R PR R B AT E 7 Tk gl b
MIPSHZE, F LRGSR o % B CPURNSL
P CPUMER sy . AMH 2 RG A, GPIOBE B |
At Tz Rl AR A e L s o AR A 9 A L
FeBSE A B, AEI2FR

CPUR:/
R Yt

=]

RELCPU

éﬁf}ﬁﬁiﬁ

SKCPU | | & fir

TRCEHIRE

p PAK

ol

H G ik
(RS 485/232)

B2 mEHas

Fig. 2 Hardware architecture

2 RERAR

2.1 JEXFFRAGIBRAR

R 3

Application Research |

FHELE LML, Kh g
St A% SR F R T O o, T S R
FH 43 AT EhREAE SE it R e AT AL B, %80 B A% 5 B B 1R
R ABRRL SRR o Hrahae. EHES
S % Z Il g Client % F i fllServer Ak 55 bt il 1ot
AR S i BRI ik e s g . 4
GHERESRERGERHATRBHARE %, 1R
L SEiE . AR SERHE S AT B, S BLE T,
‘HEEXFEES, WE5RMAHLL T A HT
Medft 56 Z2 . 7% #% A G0 RS I 2 4 )l i BodE &2 B
AGTE R BAEZCH . HH SEI R G0 Kk S I O
R 55 R B 8] S 88 7 PR R G0 AR BRI M R 4 &
Gikik, HekRGRBEEGSZEIRK H A
G R R G, R A R Gu e sk %
P2 e 2 G 1 R B
TERFRGNATERA
T2 TSR ik 5 ThRE, AT
DR UE 9 Ml 55 1 5% D8 Bt 88 R A et AR ST, 7 SR FH
T IR MR A o A% 26 i FH Docker 5| & 512
BB, FEEdb R, NERAMEERIET, &
IR T RIS TR, R A BRI A,
AR A T N B I A AR BORD 2K
H5AppS — T8, XA N HGEG . Pk
Zh AR E

Docker .M EEH TR & & 1H R A B, H

DockerZ % ,

2.2

5 — = gy Ty oo Ry . - T
MBS, EME sy ch & im, & RA  TIRGSSMEERIEFEE, Bk RN RS SRR
P S SR :
- i %‘z?: st | itk H‘z_‘:
Lo [ uan | sangen] it .
itk e || — Fo i) ke e | R £
o Sorver T san s B I
“ . ' A AR AR
- " RPC RPC RPC ! B bk
ESAM Client Client Client " - . - . i
- nEE 0 :> EE i [ v 0 I SR 1T IR TNV X e
o Docker ARP pem
i
5 ' eI AL .
G R A R E RS : I K i 25 fzm
:
#
BSPYZ) | 58 s S
! H e St
1 Bare-Metal
UART 2¢ USB2.0 SPI RGMIT SAIA : /%
| £ Gt e
:

B3 ZHEBIENHRLEBHEZERE
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