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Research on fault diagnosis and optimization method based on deep learning
———Take the fault diagnosis in the electrical automation of the hydropower plant as an example
Xin Huang
Wuling Electric Power Co., Ltd. Lingjintan Hydropower Plant

[Abstract] With the rapid development of deep learning technology, its application in the fault diagnosis of
electrical automation in hydropower plants is particularly important. This paper discusses the application
significance of deep learning in electrical fault diagnosis in hydropower plants, and points out that deep learning
can effectively improve the accuracy and efficiency of fault detection. This paper analyzes the main difficulties
and challenges faced in the practical application, such as data collection and processing, model selection and
training, etc. This paper presents several optimization strategies aiming to promote the effective application of
deep learning technology in fault diagnosis of electrical automation in hydropower plants. Through the
implementation of these strategies, the performance of the troubleshooting system can be further improved.

[Key words] hydropower plant; electrical automation; deep learning; fault diagnosis; and optimization method

SR EAREL A L 5 K R B A B AR 2R S e

, P

THS RIS W A AE Rk o 75 AL BE R 2% (K H AR G, TR 5 3]

SEIBAT I R B e S B e BB, ARG RS W iR
AR T 5 4 B0 R S B R, (HX 2 Y /F A 3 A B
A R ST T BN v R A o R B 2 3D, A — b Sk b L 2
TR, K ISR AL B AN 2 ST 66 7, 16 F S Bh Ak
Wi L BRI 77 A SO IR 2 ST IR AT, 1825
PRV HAE /K L) S B R 0 L FE e s AT SRS

1 REEIFANABFKEB BSE3ILHEES
il ah=e%4

L. LR Rzt it

TRPE 2 S ARAE K L] /S A Ak B T i 2 i )

B RENS A Rt 2 ST R e BRI AT B0l BAE i, R
REHEZFEIGE S . ZEEWE P A S AR RISTIRE N
RUEAE D, IR R 2 SR AT LR ) Y I M T i D
BN R E . A RGRMEIE SRR YW L2 MR ENS
BB AT, IR ST SR R T A% G A 52 W 75 R T
REAEAE AR B A o (E VR P 2 ) B A ARV 228 X 255 A1 it ) e
ZeMzg A, T AR RGN i A P U R e,
U W AE A FE R 4 B AN R LR MR O B e R L ™ IR
JE 2 SRR ) B R 27 2 ANIE SE BE 7 7T LA A IR 5] 488 A0 i
BLRA WAL BE A2 W (KA L o X P RFELIN 2 S 1L FEAE

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 47



Hydropower and Water Resources

IR IR FY
H 8L e 6 WeNA 1.062024 4
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

B R A% 3 IS 10 B 2R A 34 DL 3o 0y 5 5 000, AT 7E
KRB AT Ak SR L T VR T P 20T

L. 20 N kiR

TRBE S SJEARAE KL HUA E B R 12 W B i
SRR N 9 ) T K R B A R, IR — TR K R Y
BATREMRXREE. FRIMESERE T N TEIERNE
BN, XA FER K, T HL2 5 52 B NG 30 A IR
PR, A B AT B8 R 57 B B AR S BUR A . St L,
1 B Ak B2 W7 2 G0 VR FE 2 SRR LS R B it ik
AT HREE (R SEI A M, BENE 2 WL AR B 4 P 5 e X TR
2 YRR AL I 25K 5 P s O 2 S0 W 1) JU R, AR AE
BB L FRIZ AT H 1) B R0 LA R AR OB, A5
JrIRRERE TR R T2 W R B AR I, T HL R TR T AT
T, KRR PR T BRI SRR B W2 1T 51 5 1R IR o R 5 2%
SIHARIETT CAAEA WK B3k IR H 3B AT MO 00 T 3647, 30 T
HLA H 301k R G 1 Fa e MR AT S

1. 348 v i o7 33

IREE S SJHRAE KT B3 B B4 28 45w i B2 Wi 1 1
PR R v T T R T TR SRR R, FSH Bk R T B A
FRIGMHT SR [ 3 IR R 5 B 4% O B i o TR I
B2 50K IR B AL R 6 77, R AN SR 25 (0 B v 2 ) B
HVREAE AN R o V% P 2 ) AR B30 3 56 [y sk ke e s (R vR N 5
B f% 78 7 T IR v PR SR B R AT A S PR IS AT T RS T
b R 5 R A IR PR i R R AR T ARG
EAILET 0], A BTy 1 b 8, AR It DGR 1 4 AN SZ 5,
TR T BN 7K R 3 ) 22 A MR RSB AT o PRl ) e i 2t
TR AT W RIEF EEN ., KRRk e a8
R LR R F iR P AR, B A DR 0 5 B30 K e i 45 LA
HTAE =G o IRBE 2 SJHORMR T T R AL R A HL
ARYERE, BAKHEM A E TR T BENEDITi.

2 /KB BS Bt P EIS E M S FIBk AL

RRIE SIS SAER P

KE HIHESRREMMBE L HE 4, AR EBEN. BEEE.
WrEs s JF OB S . XS SRR B2, T HAEThRE AN 4G
¥ A A HH A o I LB SR LR R % A0 LR, L AR R B
VR R R T 5 TR A AR AR, AR R AW R T
T B 4, A0S R G SR A 2 ] 8 2 A TG 2 5 T R B R T
IRAR £ FH T 425 1) FL S8 T W, — RS2 B 2 % R LB R v S 48
ML o B TR PR 158 4 10 AR IR BRI AT IR AN ], i At %
AMFE. Flan, kKN RES MU Al 2 Toed .
AR R B S W, AR AR U T BB S A B Ak TR
oA ), D 2 AT S 1 46 T RE T I LA i . AR R
HLORBR T S I e IX L S 1) 22 R PR A2 i FR AR 154
R, T BN PR A IR ) LR AT TEGE 73 BT o IR iR A
) AR B ORI M 1 2R G B 1) 52 A Pt B A 1 122 T ) o
o — ANV A5 IR T B 22 5 RGBSR, S A5 4% (1 TR

BAT. B, 27 A hE v] fE S B0 R, T R R PR
Wi 2 i AR .

2. ISR 2 1 B LA TR

HARGIMHIERMIET £ 5, ORI, B,
AN, WSS . R Rh R B A R R DU 2
A SR A5 A, S R T R R B T Sk R B R A S
[, AT RE A2k 240 AN AR AR B 45 PR 30 il e 25 I R
o M R ) SR 6 B R — 3 T T B A, TT R
SE R A et 7 N2> & RV I ) B B8R ) T A G 1 e
WK BB % BRI R B4k, LT SR s E K
A [R1IZAT PR 15 4 o HLBIR AL ) 5 162 4% R D BR 5 A0 O, T T4
P BRSSO R A LA TR R I B AL RS BT
Pho HARBRIEIBATIE R, 5285 P3R5 R 2 1 R
IX BB IR 22 ] REAEATATIN ). AT Hh 25 SR E I R A . B
A SRR NONIRIE SRR . BRAS R Bh &, #mT
e R AR XSS R AR S — R AR, AR R A
FeI . ASHEMIEARE R . AN [RIZRAY 0 R R B ORI R 1T R
AH AL, 00 T 12 W7 AR A M o R 5 A 4 e T R R
51 T LY R, T 28 5 S A LA i 55 P e SR A IR e o 1
SRR L R R A A5 i X0 AR R 31 i o 2 20 A 75 o o ) e

2. 3EPE R A AL IR (1) PR %

JKHLTHSH Bk R G0 AR K I U A, ELHE L
JE~ IR IRBNEE o X LLHE TR B S SR AR AL, IR S B R
PANS W E . (E R B R AN A B FE T I 4 2 Bk . 3
PR e K, B W15 4 5 R YO B g, 7 AR A
2RI K. AT i R A T A R
BE 77, I IUE MR RV RS- T ™R 550 SR R
A 1 S PR SR AR v o TR K R B AT I AR R, AR AR Y R
A AR AT g S B0 E A G R, R EE S W AR 4 RE 0 g
AN A FREHE o S B A AN BRGSO, IR
R L 3R P B A i R i R 8 7, KT I 48 7 5 R SR AR 1 Y
TEESR . W HE 2 RN 2 et i T AR B R s
FIR . FEFR  JE RNR BN S5 4 2 1 5 AN AH [, P i A
RE E R AE T I AN AL B 75 5K o 0, iR B RIS B B T RS A
RS AT 10015 5 A 30 R0V, TG PR R 5 U 7 R
FERTE A PRSI MR ST FREETR 3Rt £ 5 A4l SR AR
PIUERR AT ] S0 . K ) 3@ R AL T iz 5 SRR B 2R 1
X, B UNR . R MRS RN E T, §
FOHAR TR TR XM AT CRAE 53 AR TR e R
R — KM

3 MR REXZIMNATFR BSE3LEfES
W B9 B 3R R

3. VN SRAE i 455 Tk 3

B % 5 TRAC B R IR S 2 S TR ) HSH Bk i 2 W
RSP IR . TEATER R &R AR & WIS TR
A o X LB SRR FR A % (0 7 SR AT il % SE %

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



Hydropower and Water Resources

IR IR FY
H 8L e 6 WeNA 1.062024 4
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

JERA AU DL B R IE RS o X W] DU R B AR AN
IBAT AT T PR ANNERE, D9l 2 W b (LAl s SO - 7R 2L
PRASCER Y B, A DR S0 RIS 22 AR PR A A i 1« D SEE AT 0%
A DA AL B A IS AT B 3 AT s R 2R 1R D B0 T 5%, A% AR
PENFRAL T e AT IS ATIRES, e R PRRIC R 1 e
YEg PR IR RB B A 0, IR L5 15 JSO0F T B A 50 26 ke e 14 Ji (AL A
FAIERA B2 S WERBI B B S A e K5 B,
PR b AT B e . BB e H A2 R BRME A Sl . IR
HMNBRRAL AN B 55 512 W R I TC AR AR - MR e FT e
IR AR R AT INE R R, SRR AR . 8
L e e, AT LA v K 1 AT AT SE A, (SR B B A
M 412 8 PO RFALE

3. 2N RS W 5 T

M SR M R G, AT DL SRR L HL R e (KB AT 5
i, e R IR GRS, IR LM B A BOE A TR
WIGREF IR L 22 ST R R AT 00T . IR PE 22 SR G U 22
WA 28 R A O AZ R 2% 55, DRI TS IR RS AR SR IRE 70, ENS IR
H A AT B R 0 S AR, X S AR AR AR R R R
FRTIE™ o X LAY AT DL 2 B s ROoR A, 38 wT USSR
R BE AR R 5, eI oy D SE AR S 2T IE AT Sl ket
Bl 5 2R ] AT H 38 6 AR ) S f0X — AR Geid ] BUE L FF
Bz > RS B R N ¥ 6 8 A B T AR AL PR M, i D i
IR I ) R B 1 RSB Y R 25 o 3 e S A 7 3, VR A ST
Pewn 7T BB IS WEE S, AR T AT
IBTE R AN FEE

3. SRGEMS M

HEER L 2 ST RO B ) B 10 E Bz R G0, 2
S RO SRS W I OGP IR . X i PR AR R B A ST

FERANUINGE, W5 KA 1) 52 R B AN o D U0 R IR FE 2 2]
BRI AL R AR s e, W HREH LKL
(e Bl R A, DU IR 2 SO R R R B0k B 5 R G
SEREOE, SRS WS R R R RS (R RE T,
B R AR 1A% SR RCR  BRAE  R —, B s R
AR R A S HBHNR BRI . O T Al KRG
RS, BRSO RN R T BE R BR T HARZHE K, H
JR SRR BT 28 O EE L S R AT v B P S, )
BB R e R ha 2 R R B AR Ao W 45 R S LT E . St
T A DABR AL SET SR A B st SR A b T4 EE R
EIhRE, 15 IhERAE A SRR PR MR 1 PSR

4 BFRIE

RESAHFARM G AR BS A sbiifEis Bt 7
BT R 7 1% o R A S B B FH R A AE — 2 B, (EE I +5
SEIFA AN SRS L, 0] LA R0 AR M R o A B 3 R
FE 2 SR AN W 38 5 R0 R SEBRIGERON, AR LS B B kil
Wi 12 T A 4 I R BE 02 R

[5% 3Cik]

IFEATREFINE T EERED WS €47 %
#5201 b K 2£,2024.

(2R 5, 3 5, A P R 2 3 A e ALk B 35 B P 1Y
R I R I A B 3 16,2020,42(3):3.

(300 4 25 35 2 5] i v ok UL sk B2 5 7 0 s 9 4 (D).
ok #,2019.

EE T

HH(1998—-), B, %k, #A d g WA AF R A 6 K
W, B F1t.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 49



