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Data Management and Intelligent Analysis of Live Testing for
Substation Equipment
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Abstract : This paper systematically presents the key technical framework for operational and intelligent analysis
of live detection data in substation equipment. First, it outlines the primary data types, acquisition
methods, and preprocessing workflows for live detection, establishing a foundational data base for
subsequent analysis. Second, it designs a data operation system architecture incorporating storage,
processing, and visualization capabilities. Third, it explores core analytical methodologies for feature
extraction, equipment condition evaluation model development, and trend forecasting. Finally, it
demonstrates practical applications of intelligent analysis in anomaly detection, fault alerting, and
decision support. This framework aims to achieve efficient data processing and in—depth mining,
thereby providing critical technical support for condition—based maintenance and intelligent operation
and maintenance of substation equipment.

Keywords : live detection; data management; intelligent analysis; condition assessment; fault warning

5=

B R BN 2 PR, AL A BB APl T R U R G2 R E I EL T, U (3 A B A CICRAT, RN
IRGE . A RSSO AL LT, RINEE B M NASENIR & B TROUER, SRS TR ER R e, (B2, X
ok AEZ WL IR R R AR, 4 ROsERIR SIS AL TR EME . AU R &, B 4 TS H R
WA RAFIRIUIIREE, RS (-5 SR, BEIMTISs Tl dl, X e FIE P S R B, A Ay A Al
EEHHRER . BIF. AHTERN A RSEREORRER, (26 A A th P AL TR R AT R R, TN Fhist s e )
RIS SRR

—. HiERESLE SEHUMIRSD SR, R RS, RS
WUbHIE, T DUA S 7 N SR e sk e O R A TERA S . AR
(—) RN IEE TS, BRI SHEHIR, 2 hasMME R E A

AR AR (LS 2R 2ET, RECTN T LR, S— SRS R U R AS & AT A G, RS A
R RREE, FERE T AR OME S MR R SRR R RO T B USSR A AR AR, TR
FREEFS R T IR, EMSERYRASSMERIL. B8 RaRNE, FIrE. Bkt JHSFRHD R M A 5,

e E A EHE (1988.10-) , &, #ARA, K¥EAM, HEIRF, AT H: RREERK,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 045



$AREAFE | TECHNICAL RESEARCH

MURESHM S N ESHOR . ST R A, X SR
HEZATTFERE ISR R, XA IR R A T T
Bep N INESIWEAE) Y 35

(=) BIERERZE

BRI AFAEZEZ], X BR TR AR M N 577
o JFIRHAR, SRR RNBESES, FAEERERMEE
g R AR L & R AU R AR R RKEL, ST R GG A R
HRFERMEL L . BT RSN, WESES, M2 RN
ih. A RIEERR AR, BRIE R a  Eoks EAfky
Wil ZTANMR — B A A L ANRRAL, SR R AR
LZPN I BRSO SR AR R . S G
IR 2 i B PR LM e 1 B S = i (S IR /AT 1551
W RARER R A TN, BUEHISRER R GUIEAE 7 2 R R R G Al

SR TT A J T ELE AR R G — (8 P MO A% U
1, DRI S AT HHEF
(=) giEmmstE

JEA R AR MIE AT ARG | B LA SR E RS L,
XSS 2 RS AL B 5 A T S MUR B2 AT L. %L
PSR T AL B AR P A SRR Y, H R ANTE T R BRI 4L
T T, s B S s ek L A T R R 5 tH
FHERCRITCRUE, R R e v Bl e B (ER L A F AR
XS 2R RS , PR 2, WL AT s
o ANFAR 2 RN TT R, AR R I BB S
TN FREE T H A, WA 2 E LB 7 bR
0, SRS HAERZES, NINAHFILEG eGR4
o T B Z R T B RS A T IR — (R0 E, ARk
AN FIP B RS T A SO, AT R AR 2 B,
e O A A TR S e & 1

—. HiREERS

(—) RLENETINEE

B AL E EAARR R S A B A0kl H4S
FE TR E B AR RTINS R AN R 5 2
R LA R E . 2 R s ) % B M a2 2
B, REZIREMINATE SR e, FRERAGNKL, 4
SHAA A SRS, SRS — M B B S R
o MAENAREMEAR, RESRISIMEAT. REHA
FHIOLI BB AT ZR k2 SRR bR AL B N T AT,
TEE AR S AUR AR 509, TR R 2
BRElE, FHEER S A IR ERE R 7R e v I BT R,
2 LR AT R Y RAE R Ba e a5 4 1, DABRIERRE (v
FsEdErt,

(Z) BuREg+

FHEE RO E R S RE S R IR AL, T
AU A AR PR o it L MR ST 2, TR SR
KA AR R A FEAR B G IR S P A . R A R

JIRAF A EA RN, RIMESS 2k, P RS B
HITERR M AEE R TR KR N7 B, i s
R AR W M2 e, SO IR R N A 2R
FEf NI A2 15 5 NI E L v e 248 B AR o A 1) B i ) 22
Ko Bl RGBT Z5E I Bt 2 [RI AR R, TP LAk
WIS ERR IR RT RS, PRIUEA DL M8 g T
A LA BRI . T ELE S H A = A 43 X
MrERTTEE, DA REU AN TG 2217 A Al

(=) HiEEHERT

AR AR B R S S s T AL EL 4
ROEAZF A ER Tk, TR Ay, At AR
2. WAIXAISE A SLR G AR ARG, BB RE R ARt
TNPITRZCEIIREE T, BRI WSS RROZ LA EH AL, JELL
P, EFRET X RIHR, L REIRANGR, 2 GISHIE
KA, MES A E ST ICRCR, 57T DL R L]
PRI EGERRE NTHFEE, EaE 7B,
ST . ZEHEE T Z R TR REH HI AR
PRI S MRS TR, BEHdRSHITIRE, MTHLars
AR, AR BT R S

=. BiEARE

(— ) BUEHERER

FHEARIBUR T & RS S v i SR 4, BG4
HER R AR A RS SR AFE O O B . SRR RS
RFPITEE TG IEER L, T LERIE MG HHE,  Holni
B A, W, W2 28005 ARBRPIRELE IMUBUARE, e
MBI LL . EECR PGS AT LUE B B AR L AT 75
—BUEAL, ARG A R 2 — . T IR EERE I (AR
PERIER, SR, REESB ML, R mTE. Mk
MELLR SR TR P A1) B 28T FE AR B AR A — SRAR I, AP AERH H 1Y
FETATR) — A B RS HCR R R, 2 Anl sy i B &
SO M RFE IR, 285 T R PRI T OL SR, AR
ISR AE LTI TR

(=) KESIFEEE

AR AR 2 R AR I R RIS 15 4 O BREIR DL IR
FTH P H WLIRIASEI 60 35 (0 BRI RIS, B o
FHEZ ETUR S RE, SR R, TR IF B 5E
FRL AR ] B RO A 40 S8 AR, SR SCRe L. Bl
BUBRARSESTIE, TIPSR IE R MM s 2l 2 dede, ATTIEE]
SRS HIR REHIT . BOMIZR &8 i RGBT LU R
ALAARTERREIL, WIS AR EERGRAE 24 A — DR G R
AR BRI RN B R S O I S 5 L AR R S
£, Holg h a5 R B AR FOUL DR & IE F R T2 B 3 2 N AR A
S, RIBHERSRAR B RN

(=) EBBWmNTTE

AT B FAE B AR SRR BRI, 2 ) B <5

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



PHIRBITE . (FGEH E R G 3 PR SRR R I 51
Tk, ARG EAAE Y] DR SRR R A TINS5 4
TR AR SR RGN, KIS %% 2 B8R
MM EX LA F B, B A S RSRAI P s RE T 75
A e T, IR AR B R A AT
Py, AT USRS P B BRI RS TR T A e
BN A THERRAES BN, B Z R ITIN BUR JR I
FTHERAHST, WEM 2o RS o O, B R XU SR B AT s A5
B, TR RN AR LRI

. ERearaA

(—) BERTIRAE

SERCIRASTHB R T BB AT A AR I Ve mE, B AR T
Fi A RIS PRl MR R T Y 1 24008 S I R . IXFIR I
ARSI BAL S IE IR R B G AT BT . — ELAP I Bk
FHE I A MV RFAE e B i 2 9 SR 2R S DL, el 2
MEDAHEE FOR SR R B A EoR Nt b fR 3 e
FERMLH o H AR T Bl S A ge T i R i O 2 1l
FEAEINSL AR P TC B S STE T SR I, A A
REESA ] T 1 G ith s R I R R R 22 KN DU S R AP AL
MG, EAFRGBERRE P E AN B F R 7R
WL, BT ELIE — S0 INTT 28 (EA T REIR AP K Je R )
MRS, REMCE A R R R B L, (BT 2E ) T
AR B AL

(Z) BPEREEMN S

HUEE R A S R R A AR I DA e, FORMEZERI /=
W, MHIREE R CRISHR]" HHER BT, BT
Se M. ARG —F 2 B A R A A, R
FEERAR A 2R e PR A S . B R iiE 2 2
Hz TP Z AN = o T SR RSP R,, A HIEER I

243k

CUk®| B 8F “RET NEg. SPEREG TR A
HORCR, A SR SR R AE AR B TR &AL 22 B e FRLEE
HEET R PRR T e e s UE, AR Segs e
B, ERNAN O EER TR M A RRZE . KT A
TR, JHEMF6 | EREESREEIOR ML, FRTTE
NGRS o

(=) ArEREA

R AT AR 1 5 T A R B LR BB AR 55 IR ER
o, DUHORIESD RSB RMEE . REF RS R T LB TR
FAREW AR, LATEFDEIUAILEE SRR 1 2 8 TR IR, 53
MNCTEHIAERET ) RS A SO LI B R
LA SRR A 1T Hiok, R S F RS L,
RN FrA T A TSR DA AL LR 1530
Rz UA Rk, QIR & AR, XA FER R
IR ZEZBIS M, T EHEREH R AR BT 583,
THRTIAS AR B AR, FEEENET (SRS TR
e, FEAFMWER. FlEx ToRA Gk, HaEmss
W5 SRS SR EETT A S OB A RE RIS, AT
TUEAIRCR

h. &8

A s AT A I RO A S RE T R T RS AR,
A0S NHRIEL B M AR A i . RSO I BARRELE,
SHICIER T EHR B . REAE | NI IE LR
BB XL O AT SR IE T, T DME R RO b
PRV U 20 A BSOS S A R A A WA L A A T LR 5 W R P A
W, R S R i R A B B REAL
FEARMHIT TR ROk, FEREFRRSOR, KA TS
BEFIRFERIET, X MR RS E SR . AER&ER, M
TN AR 5 2 AT R L A SR AR L

[T oA A A IIZ A (4 BT T AT (1) BHEART S 2017, (31):40+42

(20 LG , TLT 5 A HUS AR Y F AR OB R PSS (D). TR 2025, (S1): 184-186

[BIRER | B, MR, & JH TSRO L riis el S B B R A T A [0 ISR TR 2017, 35(08): 1-4.
[AVBRIR , X2 OO, 45 . 22t s s Rl s HUAS I R e S N (01 ¥R FL) 2018, 37(08) : 65-69.
(5] BZ2 M . AH AR A HIE s ORI S (R B AR (0], FEF R, 2025, 54(06) : 332-333.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 047



