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Reliability Analysis of Electronic and Electrical Automation Equipment in Hydropower Plants

ZHOU Qing
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Abstract: With the continuous development of the economy, technology has made unprecedented progress, which has prompted the
widespread adoption of new technologies and related technologies in the construction field of domestic hydropower plants, achieving
automation control. The article aims to deeply explore the reliability issues of electrical automation equipment in hydropower plants,
and analyze scientific and reasonable control methods to improve the stability and reliability of electrical automation control
equipment, ensuring the sustainable development of electrical engineering automation in the new era of equipment. The widespread
application of electrical automation equipment in modern hydropower plants has improved the reliability of production and supply,
ensuring that enterprises occupy a favorable position in the fiercely competitive market, thereby obtaining more economic and social

benefits, and providing important reference and guidance for research and practice in related fields.
Keywords: hydropower plants; electrical automation equipment; reliability; economic benefits; social benefits

i

B & ARG PT I KR R JE AL S RHL IR , /K
) LR T AE sk T B — R e R AR S Ay o K
VENIEEREIRIIARER s AMNAE RRIR b 4y i B ZE 1 A
8, ST [E G (0 R RR 2 R AR B R 47 7 A A TR AZE 1)
Som . (EIX AU, B E B T8 OB R A R
2| FRARIZ T A DA BB DR B YR (L 18 A e P P 2 RS
gr. BRI, TEKH) B EZMG SN AR d, A1
L THT I — R BB kAN ) o P8 6 AR o PR A T 34 858
TG IR, R Tot S LR TS RA TR, T
e Z 4E18 5740 B IR T s AT SRR . BRI, e
WK B HAS H b & RS, o8 28R 7
fifp R i L

1 KB BRIEEENHIEITHFEERN I

TEKH) A RE HBIMIEITH, FE— R E,
TR A [ 01 7 R S [ s % () T SRR AR E

1.1 BITINEE B THE

KL TS BATE E BT, B IR S AT
RS FITAs Re M — 2R 51 7™ 28 ] 51, J€ 4 ) 0 T SR A L %
PR SEE AR e . T, MR IR A AT A . JKH

90

J I AL 1L X BRI I X, T A 5 B
TR o X B T EORBRAR, RO ERTRES
BB B IO I FRARILIERE, B4 51 A A e ol s % il
BEAh, IS T RE SR ARG E AL, 1N
TBRAIBAT AT E M . R, K3 ]t — A A
TRk . T SAKE TR, B & 52 213
TR S (KR ko W 00 26 P T R 3 S50 O e B 0 s e,
BERAR T ORI TSR o XM DLt — PR 1 SRR A
BEFAIA I o [FII, 7K 70348 RT RERT B Tn ik A AR
SO, QDA A AR BRI A AL, NI SRR . 5
Gb, AKHL T IBAT I R AR KR AR R AOR ) J5 X 4
THORE T REHE N RSB A S, 0 06 R 1E 5 3847 3 ™ B
T RRATRERRAE R B, FEEEAAR, ks
PERET R, EEGIRRSMEE. fa, K 8BS 2
FKFAN R EE AL SENUMBL 26 5158 (14 7= s AN IR 3 (1520« 3X
SRR A e G R RS, PR AT e, MM
BRI R B o5 s 1 KU LT

1.2 RETHSEITERABHEE

R KL (K B s s AT, T I o5 B
TUAF MRS 5 S BRIz AT 5 RAAR DL BC R R 2% 8, 105

Copyright © 2023 by authors and Viser Technology Pte. Ltd.


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dTV7&from=Qikan_Article_Detail

AKHLRHE - 2023 4563 4510
Hydroelectric Science & Technology.2023,6(10)

@" VISER

I AT EEVE RN RR S MR R T 3 Bk

B, AR BT REAR Y.
FALlE LT, AR T RS A B O AT BRI AUE 5
B, XEME EATETE R bR AT S I ER . i,
L2 T K AR B 4k FEL AR I A0 8 V] AR AR T SRR B R oK
SEOUHLE, TR SEGT BRI X FORILREL 1]
SR REAE S g7 S ARG I B AR I L R IR, RO
F ] RETCILIGE RIX AL, AT 51 R B . Ik, AULEL
IV R ] B B A B RN PAAT 2% (1 1 45 o 0 SR IR B 1) AL K
BTSRRI B SRS T UK, W RSB RGAR
ERARENE . B, $AT 8 MR R & B 3k
BHIRGN TR, TRES SEEEH AR REE . X
Tl V0 1 5 B v s 1 1) S P Hh A S35, K A 4 )
SR FHLR T o B, ANE B e oL (142 1) 2% A5 7T fi
SR 1) R 42 i % ) BV RO A 0 20015 S B N F 3 SEARDE I
PABR: SR e RO RE B PEFO IR BE o 0 SR 42 1) B AN A 2 R
FIRE PR GHILT R ER, B EAR R e, AR5 R .

1.3 Bz 5FIPER

KE A& s T, BhZ e mgiis 5
FrEAPVE B P (], O 1 A 14 T A R
SR T B S F) G T R

W, B e R4 T B S U R R gk .
ALK B AT P 22 7 SR BRI R AL, WAt
17 T 4 RIS, K 2 o) 1 ] B 2 I AR, R
BB ITERE NI, EER& . B, B ERY
AR R A AL B Tl R R, FEES T AT RE R ST R,
330 4 i R SRS B AR B, K S B A () I s AT
HR, Bz F#PEEETRE S SRS RER BN L,
ToVE BB R IV TE ) R o T (R 1 4 4P RN R4V Bl
AT % PR A B W I AR 7, DA e 85 B Rl R B
FEmCA . an sk Z IXEIEZ), A SR RS AR,
BREATE] ™ R . R 1 NS T AR I 5 2 1 A R
A, JFEATRE SR AL R IR K, MR PR

2 WiRS7K B BFRSBEIREH AT EHE

2.1 EEIEEBETFRESEMNEENTSEY

VN I S N P LA & SR E LIPS Pl
— IR R B A TR . X R E
AT VELH VPRI B, , DR CR TG 38R TE SEBRig 47 75 5K F RE
i I HE o PO e AR P B

50, VAl AR 5y 75 SR AT D 1 fE R B B
TEVEAN T K T AR 9 A T SR, LS H A A
AR IR AT FRR SR L SR BESR DL K A A R
o WRIRFTIE I G R A0 25 B RE S T L X BE AR, DA
B 1k B i L, TR B A% R i AT . Hk, %
FE LA T S A Ty B B R L TSR
TR B T PR AR R XURS: o B 3R R PP o a Ak 1 mT Stk

Copyright © 2023 by authors and Viser Technology Pte. Ltd.

B, EAEFH TR ) (MTBF) S548bs. RN, % &
JeastF Ay, DA ORI 75 R G, ANAR EIE
e, TR HES SAS o FEIEFFTTAR RIS, B 25 18 fh i
AN o L AR R O R AL S, S R
XL R S SR ARHE AT T SEPRIC . T ARG P
BRI s, DA E JLAE i R S SO . st
R Tuar AR SIS T & B o K L) I3 AR AE
i R AN IR SRR A, Bl AT RAr i
il B A ARV RE R T A M O E B, AR EATRE
IRk AF N AT SEISAT - B, BB BT AR
AFE L o BRI TC AT 5 A B % AR SRR, A
AR O bRdE, DA ORouas P BE S I A B[R TAF .

I AR T T E SR R R T AR, KL
A DARRAIRBE 2 b A RS, 32 o R G A SEPE AP R X
IR ERA R A L, DU R PITIE ) T s 1 RE 98
2% F B SEBRIZ AT 75K N RIL , T OREK L
IR EEIB AT FIRR

2.2 mosExt R FRS AR EREREHNER

AT REKH) T A s R SR, A
TS e i A R B, CHOR AR IR AR N .
VEYH I BN B R RERN A fiy R L2

Ho, i WIRE . BRSNS AT REXS e
TR o L, 7RI RS AR )X LA 5 A
o LUBAD R AR . A2 i, WA S
IR PR 2 DR 6 A L T P DR R AE AT R T A
AT DA 22 B R B v A R G AT e A Rk sk
Blo BEAh, FERHRIAELH, KR RE T EUR M L UE SR
I B, [R5 R B2, B LR IK B3 o X AR RIS,
JSER I Tt BT b AR RN # P, DAIBE S ZE AT G
7RI 8 K Z AR URIR S AN 3l - X LR B AT e
SN LT R BE A PR S RS, SR EE AT T
Ik PR BN AN B e A S, R DRI 973 it n et
PR IR 6 BN 5% % UM S5 . LA, €
J RS AN 44 th AR PR B B AL AR o A AR
JE B OIS 25 A BRI 3P W %, T E M P 1 A
€, I HBHARIIREN . R, 52 05 s e ARG k42
PRARER, A A B U DRI e 4 ot o X SR e IS B A7
Wy T4 et v % RO R s PR A FE A

TN HL7 R Bl B A PR 5 ) R 4R v
AKHR B P SE R S B o EIARRLE L WRE B
BREEMIEIN R, HEBLE, DUBCRI 37 H it P AR sh A
B RN, AT DA DR B ARG S P R RE 18T, 4E
KAz, SRS, Semd™ 3R, [, e
PRSI ANZAES 0 A2 B DRI B B AT SR 2D IR

2.3 FHRRITRTFRSBMLIRENENTHEY

FESR KL LT B B s (K R] SE L 5 i,

91



@f' VISER

KALEHE - 2023 6% #5105
Hydroelectric Science & Technology.2023,6(10)

R ETC a2 EREE R X Wit R E e n %
JETCERAFRIER S A ) ARG N, DI IR %
RIS HRGE . MR WT4E.

T 56, TOA I I SO ARE SEFRIZAT T SREEAT R0
fifiife . WORIEFIRI Tt BT R I HUE A&, REMST 2
KA B ARG 55K o ek, 2 P AT e R 7 2 i
MRS, S TT AR B0, U R TR AT
FETCEAFIL TN, IR 2GR TSR A BIE N, TR
EATREMSAEK R IRF BRI BE 1 T T SE38AT - Juai AR 10
A R AV Bt 7 E e RS BT o B RS BTG A, N
PR AR 2 I TR TR B I X R B 7 L s R
WOMOBATE R, U IR B & A gl thoh, B8 I4E
PR NORE 5 T YEAS R e 1 T A 223 5 T U5 1] Y
frE, DARRARGES A ML (8] o £ 70 a8 2 18] (1 ELEK
JITH, ORI AT SEVE RN I A v A
SRR, DARE AR B B 1) RS o SEAT 38 24 PR i A 4
I, DUEAE 7 ZE pRd e LA . s, el e
ARG RIS R B o T M e A K B ) B AR A B 2% A
BARIRL . MR BRIRMYRBNSEIZR, RO L [ 8 Jt
SRR I LE PRSP o 3K AT BE ELAE S B i, BABT Koy
Bk, PRI, CAB IR S 2, DL A
Pl ek, DARA DR B4R IE BN 261 R IsAT .

RS BT T B B A A AR R R R
FEEPER SRS IR IS DR A IR AT R
AN JEIAGER ZR, AT LABA R 80 &% A58 A B AR g 38 AT
IR HES T AR, SER B A5, S M RSN VEREA AT 47
Mo X — T R R RN R A TR S, AR R 1%
ALK L[ E B a7 P RE R I B S 1 P s AT FE
PEER .

2. 4 EFREIRRT IR R I

FEZKHL) LT U B s s i O BoA B 57 1 it
REBF DR VLA T SE PR AN REAG S X B BA T o R R AE il
B, B AT e SR L A, R IR IR AT .
PUR R R T el A AT BRI (VRS it 55, @
SRR e IR B0 B2 IRV A B o 7E sl 26 1F T, B
e B KR T R T, SRR T na T A, AT
AR REAT TSR, ELE B uas . BRIk, B it
{1 FEAEANTT Bl UL AR SCRA A £ P AR
R — R RENS K IR A RO A% 328 1) ) TR A B3 1 3 4%
I 3R P BHICEE  OR G KR TR, AR AR AR

92

i o PSS RSH AR B RO IR, B IR IR
5 T A AT SR o A, KU A 31 R 45tk mT LLA
T R AT LIS S SO R T A, A H RS
A DUE Y0 B0 R4 E A TR B AR P 1 1 2 450 10 i AR AT
WA BRI TR SRIEAT IR B AN BE T, AR AR 1 45 R & AR FRAE
EE MR ETEE N . AEREAETHH, IEN R F R R
1 TAEIREE 26 1F o« AR AT REAALE AN R AR S 2
FER ARSIl R, BB 75 B S ST PR 1% i ik
TR, DL R A o X AT e AL B A B R
SORNSE, VR R R, B R RE T R IR B A
HA R o A AR P FE X T /K BT R E B
PSRV 2 e EE B, S IR PR E M A . KU B
HARGE, HARYE RN TAEREE AT %, TR
VAT Sl PR P CRFETE I8 U B S B P, AT 2 1 %
B MERERI ] SR o X — b R TR AN LRI AN TRE T
DA TR 15 45 RE 70 5 25 IR B2 26 A T RF AR B 81T

3 EiE

TEKHL BT A H BB & AT SE M B, 3l
RN T MR, R T — RV,
PAFE W b R A Re e v . BEAE BHR RN R 8, oAl
AT DAL K L L HVS E BB A R 2R B 2 AT .
JeidE AR B BRI A DL = B R ok i — 2
PR AT EEVE . AR, KR 2 b Rz A M 1 R 1
S FH A5 15 46 1) A R A AR A5 B IR B R i R o 75 39 B
R, AR E LS AT SEVEXS K B BF RS A 2
S0 o 48 O E ] S (B AR R A R T 2 IR A B AR
[F) B 15 B0 RESHE AN T R A S H BRI S IR o FRATTF
FRRFEIHAS O, A B A BLE ATk, KH) T
S LB E BT R S AR B K7 7

(5% k]

(1B w. Aw) B F oA 8 sk & &4 T].
rHR A%, 2019 (18) - 27-28.
(21X 7. e & Aw BFESEAMRENT &
P J]. B FHEAGHMHEITAE,2016(2): 152
[3]5k &, B AL4E. ARG AR BF R EFNLEEN
&M [T]. B AR AH7, 2018 (36) : 164-165
EHFEN: A% (1977.9—), HVRR: FAEA¥, B
FEl: BRTIEREAMN, SRIBEEA: SOREH
HEEFLARAG, B KEhBHEqEk, WKE
KE . TEIW,

Copyright © 2023 by authors and Viser Technology Pte. Ltd.



