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Research on Dynamic Analysis and Early Warning Methods of Potential

Safety Hazards in Substation Operation and Maintenance
LI Xia-lin
(State Grid Shaanxi Electric Power Co., Ltd. Xi'an Gaoling District Power Supply Branch)

[ Abstract] The development and growth of electronic systems are inseparable from the innovation of substation technology.
Substations are the key to power transmission and distribution, so the safety of substations will have a direct impact on the stable
operation of the entire power grid. In the operation and maintenance process of substations, it is necessary to analyze hidden
dynamic hazards and take scientific early warning measures to ensure the reliability and safety of the power grid. This paper
analyzes the potential safety hazards during the operation and maintenance of the power station, and puts forward dynamic analysis
and early warning methods of data mining and intelligent algorithms. Real-time data monitoring technology, intelligent algorithm
modeling and dynamic early warning methods are used to identify potential safety hazards and make early warnings to increase the
fine and intelligent management of substation operation and maintenance.

[Keywords]substation; operation and maintenance; safety hazards; early warning mode

1 e[ ) s ek
e Rt T e e VRIS WS R,

B R R, g o e R TR R RS

T 2 LT T A R A R VTS AR

\ S o e 2) IR

WIS T AR TR Gy, (B S | v M F o

e FREIAS LT N TR 25 222005 HL B 4 SRR ] HETR 3B RLAR I E R R, S

E@ﬁé&%%mo ﬁ%?fﬁé?&[))\}\]ﬁﬁ?ﬁﬁﬂﬁﬂﬂ ﬁﬁ?ﬂ %\?ﬂgﬁk\Mﬁﬁgﬁ\%%%ﬁ%\ﬁﬁgﬁﬁéﬁ

G, D S A S, EISHUT (et o0, ERHEIRER AL

il MR 2 B TR, Wik DRI I
GRS TR R, RO zeay  RFAR TR 2SR 2
RIS L R, s sy O UUOb, SRR IS, S

YA RORE. TR A I
s . DN
2 Aeuliisti iy kAo b S AN T M7 D7 A1
5L e R TR AR KB, BRI B S RGBT R,
BB DI SN 5 ST R, (XA R RN R B % 2

439



oSS o

SRR IR, RS M RS Ris,
Az I, FTDATR X A e 4EF R 22 2R R
HATENAS AT , RE BB ORI AL Ll 22 42
3 Rk Priik

2RI TR G RFIBITIRE K
M I ASAE | D S SR SR 2 AR 0T . A
ZIRBIER S Pl SR b 32 2 2R3 R a3
AT, B RIERFZATR

D BRSSP

REALHUB TR SR . SCADA RGN IAGE
M IR B AR R SR AR G AN ., BLAGTRE TR
JE I FRUE AR | i X LR R E S B I s s T
PESHE FEA S BT IPAG . FR REE R BRI
TTTALEE, KBRS THUATCRAE R, T A L PRt
{ERTRHEER , a5 0 AR B B4tk

2)FHIETRER S S

4 i LA R GER T AL FLE 2 e AT B ER AR
o NIRFEAZ FIB TRIRRE PR 5 AT 51, TRIRA
IR L 22 aia T O R TR 35 S e = 2 (i
JERRAL IR LIRS | e TARRISE) , il
WAL PRIV E KBS AN S FE I Ol AWTREE &
W ER GETH T 7T TR AL AR 7 S Bk MR v
Ul R RTINS RO AR, FT R A SRR RS
REETEHL USRS | P22 ) 25 55 | Al e RO P i R B
PP B, T e R B R 1Y
i ISR | B RE N A2 FELA IS A T AR AT SN
2, SCREM TR AE R XS A2 AT T s [ , ISP i)
Whia e N B E AR 2 AT TG O, $2 B PR
QR ER v ST 192 b BUBL R SENERESH ) o
S EOA%EE , nE— DT 2 2R BB Rk
N2 B 2 s TR IR S

3) K RS Al

HIFHBR SR S PR 2 2 B R LR
T PPt o FE PP AR 90 AR SR 48 2 0 B s 4 AL 7
A, o W B R AT RZ MR R 32, 0 2 FL 22 4 R AR
PR ATHER L , PUE ST AR RS, BIMNZ
2 PN 22 A B SR o B, R IXURR AR HE 42 75 2 9 T
fied , PRUE VAL 25 SR i MR

4) SN i 5 T

FI R SerE R SRR 2L B I8 TR ASHE TS
IS} oA, RFSE I P B B AR L P RR 25 AR, Al

440

RN EREY, R, 8E8mEeEn < s
B % 2 PR 2 A P AT T, 24 S B S I 3%
&2 RER, R B R FZENLH], DUEZ4E
N R ISR A R 4 i
4 R B pE ik

P 7 12 E G R P 5 XURS: 1

WL R LN < B ek 7 S B SN B R O R i
i M SR PSS [0 371 0 A L T 8 2 1 S5 B Tl
BRI, 5 A A T U 2D 3 5 00 o 18 B I
FLI RS 2 AR

TERI8E s B R A A R T I I 2R e 1 [ ) A A
g, AR

Y, =By + B X, (t) + B, X, () ++--+B,X, (1) +e (1)

KX (D F oy, bR AR
X, (1),X,(0) X, (0) FISEMAA 2R B, BN 2R E; € M
IRZEDA,

IR T - 3 3k A 25 AR PAS AL, X 358 A IXURG:
TSN DAk AR RS R XURS PFA SR AR
AT, BIRAE T AR R

R=w, ‘R +w, R, ++w, - R, (2)

K(QH R R,....R, 2 X TR HEAR Y 2 AL
H;w,0,,...a, WAL FEFR A E R 5L, R WS
S XU AL
5 ‘RSPt N S

1) SR BUE RS

IS Y SCADA RS IR E IRk, R
BTN — A &IsTEgE. RERSCEEdE
FEALI L FUAE RS R SR KT B A\ EdE Ak
HARG, KGR TR RE , AR
EHE R R A SRR X SRR B B A T HAR
W TRIE, 9 7 PRUE SR I s 350, BdE R EE R Gt H
B IIHERIRE | 7T PR EE B IS W BRS04 o

2) W R TN 5 A

S5 PAKE B S R AR N A BT & dd e s T
VEFHRIFIR B VA H IS TRE BRI, BB R 1,

£ 1 RN e AR PP AR

i Il FLIfL/A fiE/°C HRTRIIME /Y
08:00 100 35 0.02
09:00 105 36 0.05
10:00 110 37 0.10
11:00 120 38 0.15




fis Rl FLIf/A {iE/°C AR TMME/Y

12:00 130 40 0.20

HH R 1 a] UL i A e A A P I A i P2 32
ATt B R S T, AT
PP RO HEAT P, W] 2 i U 28 s A w] RE R 2R
BRI ]

3) B PFAG 5 1%

BT B ZR G PRI 0t 22 FL ik 15 2 AR 10
BTG AR EAR R A R | FLIA PR A
LA, DUR IR BE | XUIE S PR 5 T R

(H52),
2 BUMEE A TED Ik 2 R B
f6h% TR/ °C HLJE/A /%
E 0.4 0.4 0.2
MaifE 40 120 75
JRURS: 1B 0.7 0.8 0.6
TAUE 0.28 0.32 0.12

IRIERBAZR ST, XA N -

R=0.28+0.32+0.12=0.72

S XU AE I e BE (A0 0.6) I , R R K
%, foniagi N i TR A e A%

6 A Br

MG g A Al R T WL, BT A BOR S 5
PR Bh 12 2R BB R T5 1% RE AN &
PRAE LB (7 AE R 22 2 P A th s, Hirpi il
B T I 2 FH [0 U3 70 A S AL 2% STEROR , AR T 1
R TR ERA I | Ol da 2 N ER 4R ik SR 7 o
IfIFL,  JHEANERI IR 3R 20 B A IR RREAR DL Al = A 5
My, TASER £ 25 P4 75 2O e IR H R4 ) 70 AT g
A8, TR | R S PRI LA 3R A M A 34
YT T A 5 0 2 FEL G 22 3 A T YA | 412 Al SR B
ARG e , TR R PR BE LA 325 1 % B e A5
W — DRI s B 2 e R SR A TR
RISHERRA , PRUEAE G R E BT T .

e T 7 RS DA O 45 &, (649 22 FRL )8
A TIERERS AR REML, TEMRGUaERIA N, ke
W 22 SR, BBk Z 78 e B RO I [R] , 25 15 A 4E
185 S P R Bk AR, T3S s gk s i3
B HITIR, R R AT 5 P, viagk A 5
TR e e HE RS I IR], B4, =4 5535 & O Rt Ao 4L
KRB BIEN , RG2S BRI E SR, @RI

oWHIEE R o

RKANGREATRE @I B & msk TR SIS
HE N LN HEIA B B RN, RGUCREMRE %
N NSNS E R S P R e T A =
SIaZE N\ S I 1R PR B BB B i

G178 FL kB 4 2 RN IS A Ik 2
XA AEE H S R, JCTR R RO 5%
B R BRI 2, B IR T3 TR NIANA], &
TSI RIE SR B R SN 7 A, R R 2 2 FL
HRBFHNBITINE, FIRIEEAS . SCADA RHiF
B R RINIEE 5 W& NS, 45 5 80E
TR BOR TR IR 5 B s B PRI AR RH G Y 5K B
RHIE , MEM S 2 e Ra B R B A& i 5 Pl

T A R R AR | R gt AT DATE B A IRV AE
HRC R I 2 AT 26 L T O e A A IR N R TETR K
AR, 5 R GER) s KA B, SRk a5 1%
SR RICHE AT AR, REAS SK N Sz e s 2% ) e IR
A, FFARIE IS SR BB LSRN

7 HEiE

AR 2R HLu e gk 22 e Ra R Bl A5 70 5 il
BTk 8IS BE R AR RHE SR I LA~ ST K
JRURS: Bl <5 < BEEA T, RE S A ORI I P TE E /Y
LR R RI s 4E R REL K. %TTIE
AU T B4 GO 2 2 R R R RE 1) , 3838
A REHLHITERT A, BEAR T HHO MR fRRE T
AL R IBTT, AL, T TR B RO
RIS Y BR A R RIE 1271 1 Is4EeR M
EEUKE, BATZHIN A RS rE

ZE S0k

(1] ERER, B .24 1% IS mgs R
SH] EFEOR (R#), 2023 (12): 52.

2] A%, RS BT TR AR A B B 1 I 7
FORBHFR[I]. KA, 2022 (3): 45-47.

[3] BROEAE, PR . BT REHRE 7 B M 4515 18 28 4 T
B Kk W % 5 CN202111390236.7[P].
CN202111390236.7[2025-02-25].

[4] 3k SOR . N T RELE S NS IS 4E S AR N R 0], B
BHtIAET2%&, 2024 (12): 16-18.

[5] R . 1 A IS ZE 1 B A8 XU D L A 2 AR AT [0, Rk
WIEHETFZE, 2024 (11): 25-27.

441



