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Abstract : With the continuous growth of energy demand and accelerated intelligent transformation of power
systems, smart power plant construction has become a core direction for improving energy efficiency
and ensuring the safe and stable operation of power systems. As a key functional module in smart
power plants, the equipment health monitoring and predictive maintenance platform integrates loT,
big data analytics, and artificial intelligence technologies, achieving a paradigm shift from passive
response to proactive prevention in equipment management. This platform not only enables real-
time monitoring of equipment status but also identifies potential failures through data—driven predictive
models, effectively reducing unplanned downtime risks and providing critical technical support for
secure and efficient plant operations. Traditional power plant maintenance relies on manual inspections
and periodic overhauls, which suffer from issues like delayed information acquisition and imprecise
fault diagnosis, making it difficult to meet the operational demands of modern high—parameter, large—
capacity units.Smart power plants deploy sensor networks and edge computing devices to collect
real-time multi-dimensional data including unit vibration, temperature, and pressure. By integrating
big data analytics, they establish equipment performance degradation models for dynamic health
assessment. Research demonstrates that condition-based predictive maintenance strategies can
reduce equipment failure rates by over 30% and lower maintenance costs by more than 20%, with
their technical value now widely recognized across the industry.

Keywords : smart power plant; equipment health status monitoring; predictive maintenance; internet
of things

515

BEH A ERREIR T SR AR M H ) SR G B R R stttk ) VRO REIRATUS T I R EL S, IO H T REYR
FURRCE, REER ARG R E B THIOOD R TEIT1] . BB I SR . RAE T . N LRSSt ioR, M T ke
A R IR BT, ST A A R B LB e Y FER AR, R A RS I S T A
RO ReR, AMUARRH SN BN IR, ARSI RIS I TR R T R B R, AR
HURES:, 9 e mGsf THE OB S

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 065



BETRTHZ | ENERGY ENGINEERING

—. HXEL

(—) SRS ENIELR

B R IR A ) 2 R L B e 2 R E BT DA
R, HiBH SN RGBT 2RO TEG 0T, IR
ARASHREHE PG SR TS . VRO9 R SR s p T 22 Bl T
51, R RBEGS N R GUET R Z TR TR, AR A0
B TR Yook, ERIRIREOUR, FREZKITIEM
RECHIRETITITIR, OB S S E GRS s,
S e A R P e (v SIE RN IVRHLIE N AR D
B, HARSIAFS WL e HIFER], ITRHLB TR
REFR 2 P BRI = AR R 2 LR, RSN FH IR 2
BT SRR ZR 4SRN , T BE AP0 T R e T 7 Il
LB, TR IR A W SERE AR

B2 A B IR AR MR O TR BRI 2, T
A R A R B AR AR, T SLB A R TR AR BN S
RS RN TR TR SR g — Rl IRl
B AR ST FOARAY, JRaE s LG AN TR S A 1R T A B G
R, NSRBI S WO AR RO SR . TR
BRI R, A R BRI B S A, HEd 4 A
BB HE TOUN SR, 45 A LRk Bl stk se i
Tho BSROTFEIRITI S R BRI, UK e T2 v
BATRCRAEE SRR, DRI 5 ey B A T F2  7 Be
S

(Z) FRELERIEIE

Ta AR S R IR A R A D IT e, B
o0 BARAE T80 S I S I S50 o W SB35
AU ELAER PR, IS B TR s TR IEh A, widR
BRI S RS, MR T NEE R B A SR AR
BRASEHERARNEL . HJBUI T B T 2Rk 1R BT, 8
TEHLE A SR PR A P RE IR AR, T O # A i
B P A LR AN A e T A i A2 TLdZ sy, TR s o
SFIRBI AT . R M AN P 225 5 A B S ROR,, S5 AT
PSR RIS TR I 2 3 W 2%, SEBN 308 57 PR AS 1 v i 2
Wil

TRk (g R SRR R AT 4 PO B B i e
W TR I 2% R A B TR, AR IREN(ES . I AN
TIEEIFER OB H HAk, TR T R A BRI = T4,
TR A AR BOCHARAE, A5 BRI IR e THE AR,
N F ST T BOE SRR 5 = B Bk AR 22 I 2 A R AT R
B, FrhRUERZM LS (SNN) 5ALHZRMEZ (ANN) FHHEAR
IREREE, BRI ST T T 58, RIS SLEIAE I & i
BTSN RS I e B SRR A B I, T
I ERP RGEREG AU &, TR, )
HISEBZEBI, IZTREE T XTIHLAR T NME ST RS,
WIS R EOR SR A SR, RSl T A T
RIS 90%, FF TRV RI =AU TR &0

of

—. FaRmigit

(— ) BUERESLIBEIR

SR AU BT YRR R S S AL B R R R A R
AU ST AL LA RGO BRI, HAR v s i
P AR SEE B MR RAETE R 2 B EOR,
T3 F A A R SRR 0 45 5 A BB 2 15 A S B A 2 SO AR
o FEMRIGEMTTTH, SARa S ImNTsK, MEiRs.
WHE, Ty, AR (s, AT T 2R ae A
FMISCADA RGeHeH, DURRUR & B TIRES . TR HIL
AP R . RO A TV R (S TR, SR IT
HUZ T s S E S i, R ORISR R S Ik S5
¥ R LR, MERABERN, KE%ER A5G
P 2 B Tl DA R0 SE B 22 70 2 S I A0 1, AR 05058 Ui
14 LoRaWAN K ZigBee LRI #E) 12K [0 S B Ja 1 4k 50 df L 412,
WikZ B, wmICRr IR EAEE, RS RAER iR
A

BrRERRIENBERS S A BRY

o1, fERRERMILE
HRED. BE. . SASWREGES, S4TLEGEA, RNLHE
RS TFRBER,

HiE 02, HTFHHENE

BB TIASES S AR, B R TN TRENEE
Pz BmEEE.

S X BR3P D HIE LR,
RUIECRORET R,

NS B EAE,

( ) IRSEEN S TR

AAEHIE T Z YRR R G S ) S, s
I I S R TI SE IR A 2 M B AT B, BR AR ER
T ATAALIRERMNES S SCADA REuRE:, WhRE . k3, .
HURE RS R T OREE, S5 B BTT H R SR
2 R R . BRBUAL BEEA R /N e SR B 11 0
BRI T I, T R /R 95U TR BB R I TR (A
2, A PREL S IH— T RN BN = R, B AR
I e SR — B

RPAL R ERCR TR A SRS, NI AT SR B e, IS R
e, BT RMESRL SR, AU AT I B AR e S ] b
TG B FURAE, R ST R U 2 [ 2% F 3l
AR . AHIEFE M BOR A LASSO [ 5 HEH AR E
PSS S ITT i, DRI AR R U T2 IRAETT
iR SIS M R 28, G5 AR f B L So RS 1
ES IO RE VNGNS 2 St i S S Re 7NN i P BT T
HEINBHIIE R GO T R AL TR, & ik & (i
JFEFEE (HI) Sl psRIaE R,

066 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



=. ERES

(—) EWHESTR

AR 2 W BOsb U s 7 ik, AR TR ) SLPRIET T
AT S A (R REIR 2 HE 5 00 e A SR8 . SEIR R Gi5R
BRI IEE . AN, IR TR, SCADA Rz,
HARIAAEEIT T R 10Hz, ERIRGONL. AR BN
WENIBTBEL LRI IEEE 1366-2018FrifE, &
&R 45K I Modbus TCP PR SEBIAUR SIS 4, ARRRIERL
TSR PR IBRCHE . FARALE H LSTM M Z M %5
BENUARAR A IR G 20H, Horh LSTM T IN PR, BEL
TR T2 YR, BB HUE R K28 IR g 2
.

SRR N TAL B MR BRI RERE
PUANB B, B SRR A T A b B, SR /N R s B
AR T, A e AR BN R R M A TR
W BARBURS GV RHAE (B HMEL . MRS RAL) | SR (&
MRERL, PRI ) MARBS SRR AR S RS A, F5
AR FEE AT AT 4RSS 3248 7o ML) 2R FH 4 RS
SRR R AT, YIS 73 LR gy, FIRIRIERE
FEPPARILERE, ZRMEEAMIET 90%, Fl-score® T 0.85,

(Z) ERERERR

ARSI H TR R 2019-2023 S . AL, AHEKL=
KRENIRSD . WEE . EAELI ML, WE T8 500024
FEARMSCIGEAE, o a5 8 Tl 320041, S T4
P 18004, 324637 M LSTM-Attention M S5 HENLAR
Ry SYMUTEHHM TR T, I 28 IR UF R T AR . 72 SR
PR, BOHEALZE R IR E) 92.3% 4 2SR ¥, B3

243t

PFBEYIERIK (86.5% ) F1 SVM (88.7% ) MIERAELRI, EAER
B, FEARAIRRE ST, BRI TR LA S
FHEIN P AR, RRAe U R Sl T F UL SE
TP 0.814RTFE 0.89, Wi TR E S 7 A AR RE 5 AL
TS 2 TOURE M, RGOS, I L
MRS =R PIRAS T, /0SSR bRIEZ 7157 0.032.
0.0417410.038, L WIHMe HEA Rt s—Imds
FER ISR, Y8 RS AR SR 2 16% I, BT
WEPR AN FE2.7 N4 A0, DR HO B se S A B B
Mo FRTBAIRCERACHIEN, SR 30 A A 247k
RIIREN UL TS, A BURTY BE e E 1B ERAl AR I 5,
RHIEAR AR S, SPRITRIRZERHITE +12.5% LAy 1

m. Z&ig

AT FEAT ISR R B A M R IR A I I S T MR 5K,
RO T REIR RS HREOMT . B RE T — R ZE AP
B W EZHEEEARG SAH, FafEdaedda g asp
JEBLH A AEREPFIRMRTE, BT M SRS I A 201
USRI SH T Rl . SR RS2 IR A A O SEi
RGN G L, BARERTE T B ERRCR 5 R G . B
RETH, FARMBRMET, LRHIREY: . PRI,
B ZRAEDI R, M T RS S s T IRAETEAE . TR
B RIARFFa TR RENTIR R FRal Rk 2T, AT
PAGHT RS & T IR 5] SEIET, FFR T BB (E F &
S SRR S, R T IS R HE RS PR (e
S i T e

[1] B8 . HF R 10 kV BRI IS TSRS U] EREARSEEM | 2025, (04): 14-17.
[2] HEfz | sk | 2R | mAkRe  XIDBH . BT SRR R B B AR PR BB B I A BRI T Tk (D). PHEHLIN B S 45 | 2024, 32 (08): 322-328.
[B1 #fe | ST ATV |, RS0k, MR, R BT 20T R S RS PEA R SRUE BFST (). S LR | 2023, (20): 199-202.

[4] BRZE . )k HIL A8 A R0 A SR AR R 17 (D). R | 2023, (08): 88-90.
[5] 2% . W) IRAPIRAE T B2 T R G TSR (1), & IR | 2023, (02): 51-54.

[6] SREEMS | SREL, BRI, FRHGE , ETM R ET R R AT IR A KIS TR T BT (D). RTTHEOR | 2022, (24): 102-103+107.

[7) SHRbR , 2524480, il

JTRARR . ) BRI AR N SRS I R ST ). S B | 2022, (10): 150-152.

(8] FERR . HT AL RS REEAE R ST (] AR | 2022, 39 (05): 206-207.

9] #=

TR, AT, MR, SKEE |, XIS . BT 22 HESREN R A REIHAT S U] FERRS/FEREML , 2021, (11): 48-51.

101 FHL, F97 , £, HwiEw, XM, KERK . ET2H09EN DBSCAN FEIFEF IR AT (7). TS, 2020, (12): 24-29.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 067



