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Research on Multimodal Data—~Empowered Full-Chain Safety Risk Prevention and Control of
Production and Operation in Electric Power Enterprises

Xiaoli Zhu

Hubei Anyuan Safety and Environmental Protection Technology Co., Ltd

Tongchuan Xu Xuedeliang Li
[Abstract] The production and operation of power enterprises involve multiple links such as power generation,
transmission, transformation, distribution, and scheduling. Safety risks run through the entire chain and have the
characteristics of strong concealment, high coupling, and complex evolution paths. This article starts from the
practical dilemma of safety risk prevention and control throughout the production and operation chain of power
enterprises, systematically analyzes the inherent mechanism of multimodal data empowering risk identification,
constructs a closed—loop application framework covering data collection, feature extraction, risk warning, and
decision support, and explores key issues in the implementation path. Research suggests that the core value of
multimodal data lies not in the data volume itself, but in the ability to achieve a leap in risk perception from
"single point perception" to "panoramic insight" through the complementarity and collaboration of
heterogeneous data, ultimately promoting the transformation of power enterprise safety management from
experience driven to data—driven.

[Key words] multimodal data; electric power companies; full chain safety; risk prevention and control; data

fusion

518

FL g Tt R0 5 R P ) SR M, FL A I8 AT 1 %
EHERAP BN LT R AN RBEARII VI S AT .
JUEER, Rl et s ri BT RE VR I 19X ¥ 0 T 37 A A SRR AN R,
R RGWIIAS . BATHLE] . B B R A R AL IR 2 A A
LRSI KR, 3847 7 IR %, W R @45, 1k
IS AINAN R, A5 22 4 KU B A UK RN R I 2 - 5
SR IS, e 0 3 v T 5 2 O B O i ey, 22 4 M O EOR
TRy, R Aol 22 4 A B e ) AR AR o A SC B
Jid AP I8 8 A REEAT IR IT, o 22 RS Bl iy 45 22 42 X

RSz B2 T T B B REX — T iR 3R, AE LSRRk, BB AL
TN FIREZRAN SRt A% A8 T A e, O Haa 7 — 2l
SR FEL ] 1 2 A s AT B

1 BEAGMEFEEEBEFRENREPEMIE
B

R Ak A P ia s e sk R B, Bkia e, R
BAT AR B B SE AR, BT KSR A AN
B REAME " R IR I HUMIRED . 4%
FAEE RS, F IR A LB VKBRS E il AN TR AR I
A, ARSI ARSI . BRARIR SRR, B

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 83



Engineering Technology Development

LB ARER
7565 8 HeMA 1.0€2026 4
EFEA: WI|TS USSN): 2737-4505(P) / 2737-4513(0)

AT L DTt B AT KU, A IS AT A
BN AP SR . FRE MR A RGPS . XX
Wz F AR ANALAFAE 1, T2 8 L ) R ST BRI A A5 2R
WOAH TR . EARFEARR . — 2% L2k B 1O ks 2 e AR L
BRI, BETIE BORHEAME fL s —IRERAE R AR 2 51 R IEBUR
B2, 3 R AR GER Vo A 2K AR B2 RS AN AR 2 — 2715, T
AP NGV N SR M D DN il E U EL B S WEE N
Sl R

2 ZESHIEMEEEFRENREERTIE

2. LAH RGN 1) R 52, (5 BEZ RO R

RS HAE M AE IS — ATt 2 5 B E RV E K
Ko ALGERI ML T Bt — BB X AR E S8,
PRI AANMIELE W7 T2 RS Bt il T BLfs
TR R RTET . F B, TR RO RGBT ISR, DA
i L LR BE N, FEAT BRI . LI & . U R EdE
MRS BR3P e (A5 A2 A8 2 DR AT I 20 55 AN ORIk
GIHT, AT DA ST R SR AR T A A DX I Y SE N 22 A A
B . S N AN 208 — A & W I A I e,
T A2 W] DAL 422 MR 77 i 1) 25 5 Pl P 442 4 ) KU 0 Ao M
CRB T R R IYEREERTE, — LRI R A HodE 42
[P INPR AN R TSI

2. 2 W\ A i i B S P ), T 4 FE (1 A

FRGE B T LA A BT L2 “ F)5 7 by, HAA Y s
A BT THIE N A b A e A o IR LA PR ) R TR 2™
AR R A 2 BTAR SR BT REIE A R (H 2 A7 12 57
A S . 2 RASERE K 7RG R USRS R Gl e 21X L
AT . WIS F B & K SRS S H AT KIES
MANEESS I, AT LS BNZ BB AT IEHIR S 10 2 4ERER8 B -
SIS A 5 e O S PRI Ak, RIVE P A 2 SRR AN Bt ] LA
TR IO, LR H B Tl SRR AR B 6 (1R A i
AT V-A AR OGS T BEAN 3 B T AL (1 — PR DL TR, HE XU
ROLBEHTE] 1 BT HIB B, 48 BIREAT T3 B R 78 L B[R] .

2. SN —HHRE BIZR 12 W, RERLEFEI T

AL R U R AT DA SR B T R A A S R A, 2R
RS T AR IUIE T g (5 R INER . AR L R 4L
PEAED BN B AN S, AR A S R S S
R, WUBRCE S0 S i 4 A G F) e B b, 44000 e e e 4 9% P 248
GRS, BB &E I SRt E MRS EE . RA
LEAE BRI CAA 25, A A7 Ok 388 38 A7 RO A 2R
PP o B EE A 2 B A HodE R R R B A B YA e
I SR 38 SCHE A KU o R GBI R oIS B AR R
A LTI 95 RS R R PR e ek R KU, AR Al AT DR B 1)
VLR 2 B A I 45 390 PT LA R IR 58 F 77 V2 %) 5L 4% 7 i 5 I 114
e 7.

3 ZESHIEMER =X RIIZH R AIESR G2

3. 1B RSB R B & 5T

e 2 B A K IR B R AR B P4 %, 1 S 2R 4t
— R . BEE . A BN AR A N AT
8 G BUAR N CARREE, B S S U 37 5 b 7 22 ) 2odls Fh 28 A
HIRIRIE, TE S — B R AR ARHE DL O o A B4R
(I, R IZ SN S8 BRI P 6 B B, (5l 55 R 4
EhEEiEpeNprk7/b: Mminh & S0 e p A M i) 7 e A1E- €/ i0l)
AR S S RDRLIEE 3 SCRIKSEJT AT AEAN— BUN I L, £ [A]
25 ZE(EVEAD 15 SO S AOAL B 48— SR R bR dE o 7
T, B R AN fRT R A HEAR, T2 AE B AU 1% B P 2k A5
EEOH s L2, A RERAA DY 1 R TR A R IX

3. 201 1A RS TR 14 22 RS RF AL B S5 i

2 RS RHIE S UM 5 2 MRS E 2% 1 e AT 0
ARG AN R 0 L A6 2 S 20, FH 08 82 74 77 ¥ R B B HE A P B e X
M. Befe R AVEIRHE R . MR, R, AR
Hdaoid, T LR G T AU 3 A I A ok BEATRFAE
SRHL, X T B G K AT DA TSI SRR 5 e 2 SR L
S R PRERR AR, 0 S T DA P SRR AR
IR R WL e b 4 B SRR, o SCAR B8 T AR B ARTE &5
KPR MASAE L TSR B rh 424 XU iR R R 5 75
BAEZNRR LT, BURHGE . R G« REG 555
B A, A RS 37 AN 55 75 SRAB A T 22501 o 75 S BN 24
H 2% 4 DX R 7R PR A () e BOAR 82 ey i 15 B, ANATBAJEH
325 N 5 B AR L Z K

3. 33T A0 IRl A XS T MR e D3R

il 2 5 B2 RSE R A2 0 1 KU T AN R SR S 1T
PR o T 20 MRS HIHE P DU T AS A2 AN e 14 R0 M B,
ML E Z YRR BRI Mh. PLESY IR LB
RERZE 02 SR A VR B RY, FIIE e 20 BT (5 2R 52 XU
fR A AR AU, S e I SiE AR B 5 IE W s AT A — 31
RS o B RE U SR R IO TUE S S EE AR S S AR B BRI
W BE T3 A 5545 SR AH R, T B A B XU 81 4 B XGRS ) 58
B RGBSR VRISAT N B A X, 1281847 N 5
R A AR A2 K BZEAIPERE SR
o A A R PR 5 SR A1, R Gt T SR T A S A
REFERL S TS ULHE, R il B RS F O AT AT 1R 1R 418
AT N GLAREE R G040 1A KU 5 40 FE RV L S Ak B A, PRI S
S 2R 0] 8L S, St 5 R EC A AE ) B 5 &R BRI, A2 XU
AR SR T File XA “ A —VFAl — RS — AT 10
VARSI, B2 RTE T e is 4 Ean Ik GG HERE, ARG %4
Fa eI AT SR Refl DRl

3 A NHUB R 224 XU PR ML

R IR AT, 2R HERIAE R H BASZACE N2,
A2 G 58 N KT 75 0 L) 22 e M B P, — 2 N R s e
. WROARBES ) NS EEBRATEAR. Hik, Z2HE
K B 2l 10 XS B 2 A 28 2R AL B ) 1 A% 05 5, ML
TTHEE RAE S AR B L RS S 1 R Y1 XS T

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



Engineering Technology Development

LB ARER
7565 8 HeMA 1.0€2026 4
WEFEA: W TS USSN): 2737-4505(P) / 2737-4513(0)

A, NSt R 25N LRGP ABREPESR A T RIS K
BRI BN . XA AN T8 73R T LA 0TS e
ANFIAHIBE 1 % B RIS, WG 1 524 B sh Al R A SR AT 5
i FERN DA VA J 1) i

FERARIZAT R, BOZE S “HLAS TS N THEHA A AbE
R BRI RS0 2 ARl A 2 45 R A TG
A RBL R, RN b ) EBLAS EEANIE SRR, J7 s 4k A 5
AR KBS B M R AR5 A s R N TR,
MR FARIE I S O B A HOE AL B e R, N LRSS,
R A NI, FF SR SIS K, AL ST BE J(E S e
AWHEATE o RN ZEE ST A ST S AR A B IR EZ, W AL
BT TURL S, ORIERRTURHH AT LG I AT BLe it IR
PR, SRRSO T ARG B T AR, AR T ARE — 2k
CeU AR B R B, )2 A s B R T 5)
T o

4 BETHIEWRE 2 £ KBRS E

HHE3E 2 WS R AR W R P 75 22 4 XU 77 2 B 3% b, 2
& B LUR JLIUTAR

H i BN Z G S Aolk Y 2 S B A B R L B o
R R . B R IR A R B A, B 5T R ke S A%
R o LAl 75 B A A5 OHR ) B AR T A A B, T K
A8 A A i U)o AR A SO LR, DRAIE B R HE R . S %
Loty — B ARSI IR . bRiE TAREE 5] &
M, 24 J T FROAL A8 27 > S AT 1 i o

PR EE R 1w 2 ARG e R . T
WK 2SR ETEAREZREN, BN T /5% e
R T ZE R . NAZARYE FL ) RGN dE AT R
KB FT HE & s AR R AR & ik W RREE AT
BRI FAESE, BEORIE T 0 Hr 4 R, SOEE T
Sy (e NiTRENi TN

FE G R s b B A A s 1 22 4 B A AR, 2
LS B 7D S B B AR R 20t A BB AT IS AT B ) 2

1o L A B 55 B R T 55 SO AR BRI R AT
BT HIR IR AR SRR E LA TAERE. B AR ERE
FRH B, B 2 LA HUE o AT 45 AE 22 & TR  BUkCE %
A B, AHR IR AR E I — A R A R B

TR A4 I, B AN 2 RS A VSR i i B I 245 22 4
HAEREA AR o Eh T A0 i B AR R O ELES R SR B (45 e T
IR XS AR K, FEAR R IR B0 2 B Nk 22, 2
ST HBE R . A R, AR R e R
Bl

5 &5iE

Z RS E PR g B 77 Al 2 A R B 4%, AR R 7 VR T
ZRU0 T SURE A R 2 AR N RXT A ISR RS E . H OB
A R B 5 2 FE B 8 AT — 28 N B ) SR 2 0 45 Ak ke,
LEALE8 R 56 BRI B T SRS 2R B e B 4 19 A, 1k Ak
U SRR M EHIBE NBRFE I TR, fERR I R
TN 1 A I R R, 22 4 IR I 48 B T O 1 Pk i R AR 1 Al
IS A, ZHEEIEARFARIRE R - M RANER, BERE
— P AT LR ANER T B B . AR 4 Al 1) SEFRE o F- $R =8
I BLA% B8 — 5 I3 I J Rl A 1 AR, AT 735 B LA I sE
B GFRe IS B & EH A

(5% 3CHf)

(IIHFRBFUEAFET RS LIELARLL2ITH
& T FALE FF 58 (0] 3 B & #7BH,2025,(22):93-95.

(21 AR, VL 58, 6 B oK. A4 A R A B AL 8 W 4 Wb & 3R AR
% o B R B A A 7[00 B R HE,2025,(21):50-52.

Bl M &R SHEARER AL EXBEAREZS
RzA LI A AL 7,2024,14(1 4):61 -63.

(412 ) Ko b S HEAMAE AT I B 4 db % 48 38 K e
H 7 (0] 80 8 15 # 57,2020,(9):113-114.
EEE T
H RN (1994—-), B 3 b A P B LA SRR 5 f: %
5o,

i

&

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 85



