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Design and implementation of monitoring and control system for dust deposition on
the surface of photovoltaic module
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Abstract: The power generation efficiency of the photovoltaic (PV) modules can be affected by the dust deposition
on the surface of modules, which can also reduce the economy of PV power plant operation. In order to monitor
the dust deposition status on the surface of modules in PV power plants and carry out the research on optimization
methods for cleaning scheduling of PV power plants based on the monitoring data, a monitoring and control system
for dust deposition on the surface of PV module is proposed. In this system, the STM32F407 microprocessor
expanding the ADS1256 analog-to-digital converter is used for lower computer to sample various sensor signals
related to dust deposition, and the data are transmitted to the upper computer monitoring software through wireless
transmission modules. The upper computer monitoring software developed based on LabVIEW can receive data
through a serial port, process and store the data, and optimize the cleaning schedule of the PV power plant based on
the corresponding data. Experimental test results show that the proposed system can accurately sample, transmit,
process, and store data, and can monitor the dust deposition status on the surface of PV modules, then achieve the
cleaning scheduling of PV plant, which is of great significance for the optimization of PV power plant cleaning

scheduling.
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Fig. 1 The overall architecture of the monitoring and control

system for dust deposition on the surface of photovoltaic module
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Fig. 2 The control logic of the monitoring and control system for

dust deposition on the surface of photovoltaic module
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Fig. 3 Physical image of the lower computer monitoring system
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Fig. 4 Signal conditioning circuit principle diagram
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Fig.8 Main program flow chart
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Fig. 9 Wireless communication configuration interface
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3.3 HiEFHSEEER

K Am At 5 A ) B AL R 2 S B —
THE L IRE, A R Gk HHACCESSEIE & 4+ i
g, FE @i TLabVIEWHyDatabase T. A1,
FIFHDB Tools Insert DataZ pf %4 [a] 54 38 72 o % 7
5 NEAE .

it LabVIEWJCreate Data Link T.H, #t
SLERE S LabVIEW R B2, A i & 44 Ajudl
IR PR e 4 S, @ kDB Tools Select Data
25 bR B OB A B OEERY, DL B EHE &
WIhRE . BHE A iR A anE LR,

Automation System Engineering | Bl ]

B 1 BEERSE
Fig. 11 Data query interface

3.4 EHESRERR

TOALETE, REFIIRERT B D)2 5 LA
SBPERE A, RN, BT
PARA TSR ELAY . R R R E s R DAY
2538 5 1) 8 11 5 N2 b [X 5 A 6F o B 428 il i3 4
HRaEE T,
3.5 HFEHEER

T AE AR Gis A S IR IR g0 s 4 N 3R
HRACEL, MEAE AR Tl T T BB R ) RE
%I RE T2 SRR AR AL AR 5 Bt R B S 2 AT R
e, YT AL AL I AR S ok £ i g A DU E
TR 1 DR A K G K LA T P B B 7k R R B
15 o I 2 G B SR A TN 0PN A (& i d S S
mL5E, DAMORSE R P B bt 28 7k iRk . andk b
T AEALZ TR AT AF B, T 7 R B Bt A
IR0 R 3 T ISR | R A I 4% £t 2 B s T D)
REFHEAR AT 05, M P Bdn R H
BRIk, WELM BT, OB, %
S A PR AL LD AT R R LR is
1o SO, Bl EIhEE, ARGEMA T
SIMSOOCHL "), M B S 15 UL IG , Wadw ik o
s N B THL R LG SRS, s
N A Je AR BE . e B4R S S i an B 12 TR

BE12 HERERE

Fig. 12 Fault alarm interface

2024 FEAH | @i bdl 53



i35 Mkl | Automation System Engineering

6 BEMRIER

i DB KA B AR 0l R B B Y 5 4 3%
IRARSCHIECHE , % B 5 R 20 1 Kk v 8 4 2k
SRBEAT TN, RS BR A AT R B WLk 22 T AR
B R F DR A0 75 v 6F v il (1455 D I A) 2 4 90 X1
VR R . IR, 25 EE] A kY L PR iE 1T
b, R T =R (RIS E. RS

PEAEIRTEIE) , ftizde N RERGUR HIH R
R AT DR O SR B . 1 DRI S i An (B 13
FioR,

B 13 EEMXIRE
Fig. 13 Cleaning planning interface

4 SRR

% T FE 2 BLAY IR 4 0 2 AR K R A
Gt ik B TR AL R s 7, LB £ S8
Bor, % ARG KRR 2 s 17 HRE se Bl ik it
Yrie

AL R LR LM B 14 R, A7
PLIE AT 50H A7 ik 5 A R 85 R An B 15 R,

24 AL B R AR S Sk G K AL AR
AL HUVR Pt B AR AT, B 16FTR, R
HE 1 7HIR,

B 14 ETPEMEERRAE

Fig. 14 Real -time data display interface in running

54 @i 5dl| 2024 F£E 4 5

B 15 EThHEFHSEafE
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