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Research on UAV Inspection Technology in Intelligent Operation and Maintenance of
Photovoltaic Power Plants
Chaoyang Liu
Huadian Yutian New Energy Power Generation Co., Ltd.
[Abstract] In the field of intelligent operation and maintenance of photovoltaic power plants, drone inspection
technology has become a core application method due to its flexibility and coverage advantages, but it still faces
key bottlenecks. Insufficient accuracy and difficulty in balancing inspection efficiency restrict the effectiveness of
technology implementation. There are contradictions in the storage, processing, and value mining of massive
inspection data, and environmental factors such as complex terrain and severe weather also hinder the stability of
inspections. Therefore, this paper focuses on the above problems and proposes improvement strategies from a
technical optimization perspective: upgrading sensing equipment and algorithms to overcome the bottlenecks in
accuracy and efficiency; leveraging intelligent data processing technology to solve the problem of transforming
massive amounts of data into value; and strengthening the ability to cope with complex scenarios through
equipment adaptation and path planning. The aim is to provide technical reference for improving the intelligent
level of photovoltaic power plant operation and maintenance and reducing operation and maintenance costs.

[Key words] photovoltaic power plant; intelligent operation and maintenance; drone inspection

515

Wt R st IR Rp K 5 20 A 1A R 8 AL, AR N
T3S UM DA AL Rk REHERE 4R R . B AN AL
HRIENLSD E RG] AR R, O G R
REISZE AL Lo SCHET B AR, £ESEBRI A, A% BRI e b
SRR AR EZ AR . BB BIEN
PESSEE R RE, 62 T IS 4E R BT JORRE . ASSCEXS BRI A,
ARG T T LA BOR BT B8 A%, Tt AR F iz 43
IR BRI E AT IR 8 5 SRS

1 SRR s B RS %P T AU S AR F Y B

L. DS HE 2 5 30 R 180

BT AR LA AE AR AL SR IR T X B R S5 4ok
ANERBE IR ARE LA, 52 BR T 1R 188 20 HE R MAT 505 I 254k
YRR PR, Sy B “ B IR T, S0 AL ) Ak
DHZE LD M LR T P . (RIS RS BLAE S5 1Rl
PrIF) L, TG NHLER AL 2 £E40-6070 B, DG 71 75T FL
FOLR A, FMERNTH A, FECR H A R A2 IR
b, 22 LI RLAS I A AT Z R 5% s Bl ()20 38 ) A, 33—
A RRAR T AR AR, HIAnFSREDGR il R 3 & T AH LB & 1
AV, PRITAARAAS KL, H I 1 5% X 3 2 ik, T 948 73 i 2 X
AR H X .

L 2 B S5 EIT &

100 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
FoLOF 7 HORA 1.0€2025F
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

T INNLKAST I BRI RS M P2 989 J5 107 &,
LRI 2R 4 R BE A% o 2. TE ANLIE 211200075 15
FiE L B PR AL AMAMB AL B, TN AR EE LGB
7 PG B T 20, — JRE T 5 T FL ol AR EL il B Y 4 THI A, %5
P& B ST 500GB, AH 24 T-300 35 i FL R (0 2 B i L A A A%
PR AT P BEA, L TR L S R Xk, 4GS 5
55 FL 5 52 AL A A AT, BdE 2B T i 1k 10%-15%,
Bl OR F s ¥ R B Y S EUE 5 R BT, 20% 030 B5HE A Rl Sk
B B4, GEAS: 1 2 AR 5 A Ak 1 B AL B 4 )
W AB T2 98 A 2, 22 B F 3l (S0 50 356 Tt 2 - > J B B b i, 4 [
AP G R R SV 7 B B = AR AL e S R SR,
TEFE I B 18] 7 3 43 W IR 2R A 7 sl i R H AR A R
S CAVA T v P R TR B R, S8 “ Bedl ” iR IR S
BYER) CHRFMAR . RN, W EEIE KR FH RN R RS
AR, HL2E A5 b SR OB 5 DR AL PR A L 7 I 1 s 0 2 X
W6z, J2E— 0 IR T K i B (R R 5

L 35BS PR

H AR TCANLIAR 52 mi BAT 58 R AN SR, iR
B I AN 5 B, S 4nE 30% LA L, MifkiE N 5 5
BOEE RGBT W AR S B Sk B, S R
FRER B AR, KAV AA L EG B BRE
MR, R TR R PR ZE50% LR . B 28 M T R SRPkAR,
L AR S (R B L VAR T RS 5 Y, SO0 AL B
JKTHI 6 AR FEL 3 F) 58 S 0 23 TR AT A RS A e 3, AR T &1
AT RN T AHLRS . Ak, ARG RSN W HRSEHE
SERGRAT A BT, TR R B K R ERA,
T RO R ELE60K

2 FAREB UL & BRI 4 fh T AWLIKAR 1 AR B B idt SR B

2. 1M REHE S 2R RS0

TE AR B St OGS0 R ) B T P B e s A U o
PO R, T AR S 28 3 ) 96 R ) da 4 7 2 1) B v, 3 SRR
JRTE NMLIRASTF A B OB, 75 IR A T4 5 Sk A Ak
UREN R EFXTREaZE. BEIR . MIPZRTE Bt N R IR SRS BE A
A R, 1 e T A SR (AR T, A A R A
2000 515 2 1 Tl L CMOSFHML B XA e 1 4%, F5TC = o't 1 B
AT 22 48 5 AR R G —— R il e 4 T AR LA A [
B i b 22 S, B v B ZE Rt 0. 1% RO AN Th R, th
R I e 1 28 1) S8 VR 3 ARG T o 67, A0 JE A R i R A5 4 A
AR (IR vl R o RV 2T 75 T R 2 STAE B AR AR A, 5N
ALE 10 5 HARTERE A B AR 2044 5 b 5 B B 4, 7B 6 AN )
JALL A3 AR BR « BR8N (R LA SR PR AL, [ B O\ 2 I AL i
ARASIRL S /NP DX YR B 7, 8 S mRE B Y L R A S A%
B I PR 0 A 2 M 2 R 7% 22 A B T 95% L b, AR
PEHITE2 AP

SRS Z D FEERA LM NS, R REEH S
BRI BRI . 24T IR AR TE ANL40-6053 Bl 2,

M DL R H DT L B H A B R TR, T AUk Hith 3)
1 RGN I —— ) b B i 5 R A T K 3-5 %, mf
B TEAML B IR SR SE K FE2-3/ N}, B0 A He 3t 3 P9 ¥ B DK B i
A Bh 7S s, SEI R R B, B H A S AR AN L0 SR
KPEFHEEB075F KL b ML R 5 1H, R ETH 240
B REMZRIRI RS, LB AN S TR AR A sl =
PR BT, TE R S P T 2 ML 842, 46 SemT KU 42
AT RSB A TR 2R, B ES 5 E ST s a ik
ML S Z RS, 36 TEANLERA VRl 1 3 5 10k 28 M 15% 4
ZIWLUF, AL XKk B XA R BR, 78 35 252 - 2100%, 1t
G, RSEBLEEE N (R 5 4k, 75 T8 AL 380 R ik 4,
525 56 WU 2E At = 2k S 5 S o A6, K s S I 4 N H s 4
BTG, SHMFENK. 7l S sh, 4 & b E
PEE R QS B DU — AR, AL s BRIk SS Tia 4t
PAT, HE— BRI AR
2. 2R E S IMET &
TN 7= A2 1 Hamatin ™ BEA Yotk M sfia 4E 1 = 5t
POUR, AR ALES . I EIZ IR RO T R L, A A
“NS+zim” PR AR AR IR AR R, SEOU “ B R
B U EARBL” BIESR . A% O T B A A B AT, AR ST
“R bR, mmibE” R, B CILGTAL L IR S
M7 B O s ——F T AN Ut T 30t 3 8 L4 AT 5 S i 253t

HNESCHE BEAT SIS L S e A . T2 R S i B R
SRERIPIAAEIR, DURE L2 BEAAER I PR 10%- 1 5% E5d BEAT To 45
Fe i o b A% 2, A IR 2000 AT O B2 VAR A A, )
R AL RIS 1 K % o KT GB o 22 £ 1GB, K Rk 1% i
JE7

DN R DR Al 20 FEL K 19X 2% 15 5 59 A% 2 o T 10 A, SR BG+
ABSE 7 UBEE S BN R TUAR AL BEHE . 5GII 2% DR bty 175 Kl
Fy e T SR A i, T A SRR ST A WA B 2 A, 7E5G(E 5
HRTIY, FREER R E A S SRS S HE B A%, B DRAZ DBl A
oK, 22 S ZE Ly DX ' R PRt ) B0 A i 25 2R R R E 1 U
16LLR o 20 2 11 5 15 2 — A e R KRBT 6, SR 4
FER AR AL PR B BT BRI AT B B BRI . Vb ARSI
PRI 3R T B TR » R A SR OB BE M B rp S R T
I HAL SRR R B W BEH N E 1 I 18] 7 51 550,
RIPK IR —ZHL A 1) 7 S ke B i ri P RE a0 e 2 P R P
PPASRRY, SEHLAN “RBLCAFEREE " IS5 0, 17 “ TE B E
W BTN A A o e 2 4o i PR ) SR AR I, SR
DX B AR IS 0 AT 42 2 i A N % A7 IE, B — 2R BRFR
Hfe 02 B — e A L, 9 DR B AN W] BT RIS o3 7 ]
BUBRAR 2R, 24N 1A e A HA 5T V0 Bl P9 (10 Pty A0, B 53 0
P AR F2, A7 2 Y e i i DU o 25 L 3t 6 AR r st N2
AR B ARG, SR 2 - B AR B A AR (124 /N 4
A8/, A EEACRARTT60%; T R AL PP AR, BT A3

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 101



Engineering Technology Development

T AEBMARER
H6LeN T HeRA 1.062025 4
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

SF I3 S0 HHE R R B 1 2 A A I P R I IR B, B AT R H
TR, G T BRI AR S 200 H 351, 205 BUBT (R s LR,
TR T A HAE (IS 4N

2. 3584 5T 1) e BN R

FeAR B W AT T it VRS e X, Wi R
SRk M T B 0 AL, 1) = T [, 5 30 I 1 4% A6
RESFAT R, MR AIRERERLRE ) %55 KA AL
HIRR A Z 4R VE, MR 2 RELd 8. b, (KR
SR CHERGE R, Yo F W E AR & 3B 5 R R %
(R SRS 5T AHLRIIE R 75 SEIR A B -+ 5 3 o 30 28 (it
MBS R 2 40 & S A SR FE T TP68 L by /K B 2R 41 72, 24% ib
KGR B E AN, AT MR AR N S KBS ; B3
PLHC & BN 5 o R RO SR E, A RN AR
B30FP A Bl s — IR, B ORISR IE I . i AR SR O B IRE R 4R,
T A R SRR I B AS TR, 4 e AR IR B AR R AR 15
C-45°C, RI{ETE-20C [ 7™ 2 R RETI60 C [ it i 2, t RE 4 Fr
IEEVERE . BRI A RS R 32 B ) ), TN
HLAT B ) 22 2/ AR A A =X, 2 s 48 iR B 4y
HEER 220, 05°C, AE M LA R e B 7 A= R B/ N P 22 55, MDD
X LB A ARG, S B R T A R AR FFTE90% LA -

5 MR IS 0 75 R I B L A+ A PRAR I B IFD T 2R,
B SXof AN [ b TR AT S8 1) ARG SHEME o 1Ly kbl AR PR T I B b 2
SR VARG A ), B — T AMLHE AR SRR,
BRI F % i 3 55 1 e 3 2 & B E AL AR b —— [ e G
UL A SR 34 58 B TG B KL, /N 7T 7 2520 )5 % 7
KX I, PO AR c B RUEFE AL B s 22 5E 3 T AN LIHE S mriE AL
SR Tk, W BEd . VA ST 26 XK TR SRS HE TR, =
KT A ] G B AR RY, G (55 W S B R IR it
— AT HUEIE RV, 2R AR R G 5] N R AR 2 (DEM) 3
W, A shA s A AR B = 4R LR, TR TN 5 AR
T 5 S o KT Y6 AR, P A oo X RBLAE TR B 22 4 5 B T3,

I RSB &, RV A 4% B E MK A AR
b, F B LALLM E AL R G LITE AN UREHERR % 5 [ A 2L A0 4
BAOIMEETSOGIESE, Bl A6 P EHER, W BR K 38 S O6 X IR
FEERE TP, A ABER AR EEHTELC AN . s
R EEEL X & R s, e R E R P12 & R TE AL, 3@
TR B S B AT 5 I 88 e 28 B 1 g5 4, KRR T+ B R RE
7 JE AR KSR B GRA R BN R R 180 R IE T 120K,
A IR 7 35 B AR FH50%.

3 #iF

TEAMLIEASF AR AR Fsl B el 4Ede it T m s vor &,
TR TERE MR P B O B %% A B S5 2 IR B3 I /5 T F) i)
RS 5 FEM o AR ST o A% O s B I B A B Ak S s, Sl i 4%
TEER 5 B 5 3 T B AN PR, T R i Ak 3 472 40 4
WE, 5B S & B 5 AR AR SRR B 3E B, AR AL
PRAE T IHT . ROR, B A A TERRSTANEAR
IR R G, Je R At o ALK IS ST TR R Ad e R Be
TEgERi s, e R b s i R RN RSN 77, B Re L Y
HAn v

[5% 3Cik]

(1145 B, K O, 7 38 %, 5. 0 AN LR sk 30 5 sk
o o 5 B LD R AT ¥, A 16,2024,(1 2):66—69.

CIZ%F, ZATELE TEANE LR BN LA
ALK A B A2 M0 X R e [0]. 48 64 B #E7R,2024,46(1 1):46-53.

(3048 7 AR A A, A T, AR B 3 B AL A R AL
KGR EAHEA S £ 5,2024,(10):107-109.

[A1MHE, B 2 30, R AR, 4 LR 3 B AL B 330 Bk
B B R BR[04 & 5 M4 K,2024,50(09):89-92.

EE B

X A8 (1998—-), B, 35Uk, 7T N AL K 3 AR 838 T A2
AR ey RARIE 4

102 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



