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Research on Fire Risk Assessment and Intelligent Early Warning System for Large—Scale
Photovoltaic Power Plants
Zhichun Shen Jia Ran Kelong Zhang
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[Abstract] Fire risk assessment and the establishment of an intelligent early warning system for large—scale
photovoltaic power plants are of significant value. This study identifies the core causes of fires in power plants
and explores scientific risk assessment dimensions and indicators. It constructs an intelligent early warning system
framework adapted to actual operating scenarios. This research can accurately identify fire hazards and provide
early warnings, reducing the probability of fire occurrence and associated damage. It provides support for the
safe and stable operation of power plants. Improving risk control strategies and system optimization methods can
further enhance the early warning effect, promote the level of safe development in the photovoltaic energy
industry, provide practical reference for fire prevention and control in the clean energy field, and help resolve
safety challenges in the operation of photovoltaic power plants.

[Key words] Large—scale photovoltaic power plant; Fire risk assessment; Intelligent early warning system; Safe

operation

HRRUEA I A RIS st (1 JORF R R A B
LI IR, Mk S hE A U AT, Rl KX A
FERARAB DRI KRB NI IBATHE RKF,
EWTEEA A 2 SRR RIS AR ZE 57, B AT [ B B HL
L% LA R B A H IR 51 U B R BE AR BE iy, KR

1 FR BB R Lo TR BRI IR T ST LR, 3 7 AT 2
PSPPI, TR TSR R R BE TS AR 48, AR PR s Ll R
ZAIBAT B YI R R, MBEY A SEAR ST FU S SRR (17 1A i
51, B A3 ot Ok FL it 22 iz AT v (1 S 1) A, HES) T35 BEVR A
R oY 4 G A

1 REBER BRI R RKE IR S FEE S

L TR AR ALk K 5 XU DR T

Xt TR AR IS AT K KRR RS TR IT e T B 4,

HUR AR, TRk A A v g B AR L2 9 SRR, K3 e e T i
PREL AR K, A IS ORI AL 58 5 7™ B K,
T AT BEX LB AR

L 2K B ALl K o 32 24375 R R i)

MV R T 73T, SRl S B IR, AR IR
S22 A5 ) Sl BE SR LT, TR P R AR SE AR BRI, 7 5 5
RMRIE, WAL A IDARSE B B AN R 6%
JERBAR S IR, 27 A R B R, T A AR LT A,

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



Project Engineering

W HIIE
H3 LN 6 HeRA 1.002025 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

MWEBRHERE, HH SR A 21, Toik K A s & Fa i, 51
BN REAHIE . RS, gy 1 E M
PRAE, HOT RN KR KA KR, SRR WA A K T
B Gy PR HERR S, [RIAE S 1 A0 FL 3l K o XS o

L 3RADGAR Ll I RS A AR R LR 7T

BIFFE K RAE R IR AR PRl P 38 B A B R A 5 AR, AT K
GEIBH LAFALAFREF | A B2 e 45300 T PRI &2 5, e R LA 2 1)
PS8 H 2 R SO SCHE, — B —RE K, KNG 2 i i 4
Bt PR SETT SRR SBALE, TERGE R KOR, SR LR AE
N R R AR R SR R 03 o R A KR, KIE 2 IE AL & A
FILAE . WA OB, SRR E R, Rk A
PG LA 2 i FE A TR 3R, B2 K R AR B AT ()3
JRSAME, (R0 KR RE PR K 35 S, 5 B AR AL 2228 A R I 7
— R EATDAIE G2 K R A1

2 REUEAR AR A N R KU T Al (4 R A

2. LRGPPl H AR 73 5 1 72

25 RADCR B SEBATRAE S KRB I, B L &
B =AY LG VP A FE AR, M B s e SE AL BN L i
WHIBIT S W AR RS, M A A F 4 Dh | IR
oA, ISR R B RTHSES L VRN B R ]
KR AT RENE, IABELE ANl WGE L T IS SR
TR R AR, S B AT PR T L K R X RS o L
YELIEURATINR . B4 N AL TR . VST e R
S5, VP L BT R XU IR 4R e T, 4 2 IR AL,
B ORITIR SRR & 2 H AT A, E 4T B R Ak o RS

2. 2K RN V-t 5 iR F S A

XFLE T A B RIE . SRR ) Arid . B 43
B VP K RS A 532, 45 A KRG R Ll SR
DL PG RCTT V5, R A RE T AR Rk & M IR
PR RUIE i L W PR i, 4 S TR A 73 AT i BEVR N 20 BT
WA MRS KR KSR A AR . MO LR PPNV T A 2
A0 T DA T RSO 1 ) R B8 e A SR AERA L, B A R TVE R
BV IR, L Z R B YRRV, Al R
72, Al R A Al SRR K R ST, DR S S U 4% B 1t
TSR -

2. 3K TN VP Al A 28 AT Ak 6 E

TR RIHX L A R R e R A s A 9 B8 IE X R,
32 FH RS ) R RS VT A 4% 28 T g RS PP, A5 PP A 45 2R 5
LU S PRI AT A JOR BB HE A B0 L D0 S KR S D Snd
B BT o 2 VAt 405 SR A 10 P00 P v XU DX R 6 B 2 A
i B SRR BB, B PRAG T S A R R4, A A e 22
DU AR B A 45 R A B S B Al R An . BT VR VA,
G2 IR TAL, B ORAQ T 1R K U RIS VA 1 R REARE « WIS
JS2 P R R S AR HL st K R DAty DA R 3l XS T 4 4R R
FiRT.

3 KRBt EREMERFIRITSEH

3. 1 RE TR R G (o SR e 4 2

S55 RIS A JR) 5 B 75 SR P4 2 RE TV R Gt 1
2R, AE S AE RS | TR | 20 A S A OB DX 2 R S
TR MZAR RS L BRI 8% S B B2, SE RAEM IR
JE R B IR E B B AFAE K NGRS B, 1028 Bl SR 4R 2 i xS
BRI B IR B JC 2R A5 PR H A%
i 2 e v, B O O R R RE IR 55 4% S A B, XTI
WIBARAFAE . W AR B, 9T s SR e A, (RN FE v
S M A o U L N s A, SR FRE O3S Lt % X N e 5
BAEE, 8T AR 53 S B4 At 22 4R o

3. 2 RE T RGN I RETT K

FEl 58 K TR TR 7 SR AR RE TV 2R Ge B D, Sl Ab 2R
TR T SR B S U T 0 DB IR e, 2 B e s 5 T
PfE B, ORBEEOEAET 5 T SEbE, UG 23 i Dh g is HI TR 5%
5 R ok Ak T P R0t PR T 23 A, LU L 3 5 DX K 5 XU
o 2 RS S K B FUE R AELIN B Sk A TROE AL, T A Ty
REREIILAEAS . POLIE . REUM WS Z M T, BTSSR &
I A 25 F S AN S S BN B, B ORAR SC N 520 58— I ) 5%
W TV (5, 13 S 500 2 96 Dl R A f PRt R AT e £ M
Bt 5 UL SR, T AR OGS D0 S5 DL, T K IR
BT 5 Rtk

3. S RE T R GBI BT

PRI 22 48 S R 5 L i S8R B RE T 2R 4t
HRBIHL, 2 R GER KK AR 5 )5, F 235 sk R B
TIRE, JA B R GE . HEH e 5 SN K SRR, RIS
FLt R D3 R G, DI K 5 X I R R (A, B G ko PR v
JIFFERBERIIE— 29K, BOANE T 5 3 B 1T SRS
R A KRALE  KBRNEE B BB EEG M T], iP
SRR B O R A5 5 DR TRk o 17 I 1], 388 3o 22 75 T B B0 7 7l
SEHE IR O L S SO, B KRR P AIR K R S OIS R B2k
LK1

R 20234FFEF 4 46K HLBl KR RS T H e

Al | RN R G | KRFEEHGR) | ek (/o) Hedli AR

W% 15.2 7 0.155 EFR VR (202340 TR REIRUR AR 5 )

ik 38.6 5 0.129 [E AR (2023477 A AEVR A FRAR )

HifE 22.1 2 0.09 EFR IR (202340 AR REIRUR JEAR 5 )

LB 30.5 4 0.131 [ KIS (202340 FA: RERUR FRAR 45 )

Hlt 25.8 3 0.116 [E SRR (20234 7] P AR AR AR TR AR 25 )

4 REGRRBINRNEEESTE RGN AR

A VIET PP 5 TV 1R O DR 47 SR 1l

AT IR PP A 45 2R 2 B e T2 22 48 M DN ol o
X K 5 PRI B 7 SRS, A0 DA 7 v DRI £ X 38K, 8 o A

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 165



Project Engineering

W HIIE
H3 LN 6 HeRA 1.002025 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

BRI B Y IR IR, S S b e o, X T
RGUMERIETUEAS S AL, RN HRE FRBAR IR I R 2%
ey oMY o s W il = o N T o KN N B Sa 8 G i
KO PABSIRFAE, 32 2 7 B 13205 5, B iR =15 s A1 PHR
J3E W55 AR i, £ 3R TR IN Bl R Bt R A S 4R, TR
I T LIREA RUE T K R AL, 9 L 2 A AT EB 26

4. 2B RETE RARIBATHOR N 54k

FREE I I e TS R G AT ROR, R R G HUE HEm 2 i
7R 161 Kl e A 2 P SR AR IR, 0T R G SEFRISAT A AE
(10 AL, AR T R AR IR DA B AR AR 4%, B X I L ] A
RIS BRI o 7 I TR A P 38 T 1 s A
Kol JEBREBE, A5 178 K0 A i A A8 U o 35 T A 9 4 3 85 BT
FHn e fsi g, B FrEE I S OU1E, RTH R RETUE R LiEAT
T e V55 s HERE, ORISR G T SE R SR AT, Bl KR
TUERGA S 508

4. SRAEDGAR v KR A E AR R e %

PAJCI RS VAl 15 8 BE TIUE R0, 5838 KADEIRE
KR AR AR, ST A 2 A PR, BT &
Pz 22 4B BT, MV H 0 B e N Sk B TR,
I 2 eI EE, $—THBLEN 558 BN 5 R KU R K
L SAE B RE T o I RE AR IR R RE TV 2R 48 S5 TS Bl i, < 39
LR RIS SIS, G I T 5 AT AT 5 ) AL A 2
Pk, FFARGE RS R 72 B U S L, did i e fn. 2R
KR ARG BAR AR, SRR IR K 5 RS AT R %, PRl
L 2 AR IBAT

5 Z5iF

AR SR B8R SR L K ¢ IR PPAG B B BE T 2 St e
WEF, TE AT JCR A DR 5 15 PR P R 255 UG PG 1 R, 1
THFHE S R T R G, SE 48 H A R AR B i 5 R 408 1R 7+
T, BT 70 R SR BB A5 ) Bt K o 8 A SR B T T & g FRLG K
RS S RAE TS0, JE S it — b 45 & m vl SEBR s 1T 75
3K, RSV 1 R 5 TE R4, HEh KB RAR f i 2 4E AT
ACEARBIET, Tl i REIAT IR B R R 5THk )&=, B )R oot
R 2 A TB AT H ) B )

[5%& 3Cik]

(1% &R, E R OBE, % B AR b3k ok 5 08 0 72 4 R BL A
[J]. % A7 % 4 K,2025,27(06):57-60.

[20E A AL, ¥ 3.8 W St 1k o, 3 23k K R Ak 18 B o S g
(1.9 [ ¥, A £ b 48 78,2025,(1 2):46—47.

BlE4EHRRE T L B TFRNEREE KR ES
FE— AR AL 8 SR 5 B AL2025,44(08):52-56.

(A1 s AR sk K RAFEALNILBIFS T
#£,2024,(10):72-74.

EEE

WA (1991—-), B iRk, = & LA R F, P R/ TAZ)T AF
Ry we . FARREAE FH AR,

FAE1991—-), B ik, = d e A AF PR AR IR AR
FE: R B AT LA TRRETEAR SRS,

WK K (1985—-), F 5Lk, W AGRALAF, 8 A2 ) BF
RAw: KR, Rl AR EIRRZ 4,

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



