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Optimization and Practice of Low Voltage Control System
for Electric Dust Collector Based on PLC Technology
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Abstract

With the continuous development of industrial automation, electrostatic precipitators have become an indispensable equipment in
the field of environmental protection, and the performance of their control system directly affects the dust removal effect and energy
consumption level. Low voltage control systems centered around programmable logic controllers (PLCs) have been widely used in
the field of electrostatic precipitator control due to their high reliability, simple programming, and ease of expansion. However, the
system still faces issues of low accuracy and slow response speed, and further optimization is needed. In this context, this article
provides an overview of the low-voltage control system of electrostatic precipitators, explores the application of PLC technology in
the low-voltage control system of electrostatic precipitators, considers optimization strategies for the low-voltage control system of
electrostatic precipitators, and analyzes optimization practice cases for reference only.

Keywords
PLC technology; Electric dust collector; Low voltage control; system optimization

ET PLC SRR A FREEF RER UL S LR

AR e

WHLRAE S AR BB A E], FRE - L 418 321000

=

M Tk A SRR, B R D SRBL R ATH P R T R AR — Ak A, LA R AR MR AL R A BT AR
BB IEAER T, ATHARZ LR E (PLC) AWK ERS 2%, BRETERS., ML, HTVASHRE, ©
WSTZA TRk BRI, 22, BN ZARDABEEHERS b ik BB EA, 2 —F i, £t
BT, AR T BB LBIKESLR 2%, WA TPLCERARR L BIKELF RGP RN, BF T dk bR KER
B R G RAC R ok TR SRR BB AT T o4, R

EScan|

PLCHAR; wrkA%; KERF; ZARK

R, (it TSR rHsk REA EEAILE
Mo (REZEHI RGN RGN “phedix” |, Hik
REELRERMRR AR | BEETHRELAS S SRR IR. i,
AT HATIASOE . PLC BOR A FIFEtES | JatR R 05
PUTHMSRSER R, IR RaR R RT3 72,
S B TRE AR

2 EEREFREEH Rtk

2.1 BRASENTIERE
B NERIRIT S i e, — T B — e FEL R TS -
BETHHEE” HORLOHLE, SRR AER .. Z A8 R EE

1 5]

i

ASERTIRESIE TR, 2024 ELEMEESHE
BEERERCR . PM2.5 IREEN 29.3 Tlod / 777K, [AIEE N
2.7%; ERRELLEIN 87.2%, FLbEES 1.7 MES A &
FER DL FI5 B REEE B4 0.9%, [RIEL B 0.7 NE A,
ST L T B AR, kRO EA RIFHIGR
AVERE, TEHLT) . A AU TEUSE ST 2N,
) e e L (R AR e IR B, mTDAE B Tl
1 99% LA b BRI, AR/ RS BOHECE, TR

(EEEN] mEMm (1984-) , 5B, PEHDITEA, N
A, Ti2hh, MBEBERASBE=IRITHR.

LEifEE] 82 (1989-) , 5B, PEWIEEA, T2
I, MBESBEREIUZBIIER

104

B, FERCRARAISE AN [ — SR Y,
WA ZS SRR ES AR S T, TR R . IR
RfE R R 5 R IR ZS S R AR, Ty
KA. fESMNERBIIERT, Ay
FIRERN, HEENMRAER; &G, EdiRITRERAR



IREFAREEE -£09% - £09H - 2025 £ 05 A

MR B ES IR, ZRMIEEHED, BrAE AR S IbR
#eo Horb, (RERHRGURILERITERK . IGRE . EK
PIREHB TIE, RESERIZRREE:, HishldEmhE:
K E R A Z 2R SRR AR s
2.2 (RIEEH REHAR 5 IhEE

RE G RS R & SRR T —K, ZH
Erbesiy “ERETIX” o FEREPETTH, EEARITIEHIFIT
IngzHER T | EREEHIER T, DA & MRS R T84
Her, RN IS S AT RN R EAVRE, SKE EE
LT b IS e PR b IME DOE e S eI
RO TR, R RN AR R SN s A
HIERIEEHEREHE S, WahEemE B2 Rk 2550
RRHEK . EHET L, B EmieT R, s
ML EDE, Bltn. BTIRAEMESE, SRHIETIIRED
PR, RUREERRE, RKETRNEIEE, RIERS
FES P TS P RS ReR TR, HRA AT
RE77, fTRELE R EErE.
2.3 RS RIEEH R G FER B3

RGN A9 2 B 4k i ds e I 2855 0 2 T
B, BRI IR AL T, e A AR
FFAEEFEEG, H, REMEHREAL, RYERE T
VRSP IRY TR TR IR B TASTARRE , iRt &
BERAEARTES, SECEAREERE. Hk, BT RS
BOWBANRER, SRR, I AR
RZNGT, RERTTTIERERE , BAHRAEESEL.
AN, RAEHEARE, EoriEtPiEEE, TEF NS
ERHRIRRIRTIIN L2, RSN E AR LIRSS T 5]
DFEDR, R FESZNE T bR R ES B TR RIE 5T

2ol 2 [2]
R s

3 PLC HARTER R RFREEFI RGP I A

3.1 PLC FERAFBREEHREHHNEGRE
fERERABIRRE I RS T, PLC WEHHEFRES
AGETOREYIRR, EEFdER, MAGHI. fEHIE
FIrTEEMS A T2E B R, MRFEHTREZNEA /
e, FTLLEEIU Y $7-1200, =25 FX5U SR i
9 PLC; /N AZE R SRk, CPIH SR SHEIEEH.
N, FEMGIRE . BN E DS ERE NS, @i
TR - Ea AR S TS S i
AIAESIARF TR AT . UK S TEs, (R
AL gk A . A TR SRR A, R
Bty b, —RER A PLC EA kNt 240, #id RS-
485, Modbus ZBEIHMCHE ST RS THER, Mifiscil
BiEzs B ShhEREE], TERERk . SR E stk 750,
3.2 PLC EEBRAFREEH REHHRELIT
PLC ARSI HI G EEIE A, EREES

J7, #EE (LAD) REBEWANS TR, FaHE <L
FEIMEEE ISR, By —MEERRATI57; itk
&3 (STL) HiE& AT EREHEITHEAEIEL I & .
REFFEER R AR, FEIRI TS L DI hIRTE iz
HIEDIRE RN FRE, B & T REZARHER
FREATIHIR AR BRI RE | AT A S E R T,
R B PID 25771, X HiRFT I [A] A58 BT #E 17 52 i
VAT, ARG by B0z 1% 550K F PID IR 7572,
ARG R RIGRERTIRE, R PID AEkX
FIHERRA B, MiBEmi s g b, %8
R AR A A R S LN ST TheE, ek
MENRET S HEF BT, MR A AR
HicxbE L BER, RN TLelirEit, MEENRSE
HPRaEse, ARERT R L et SRk,

4 B RREEF REML R

4.1 IRFTE I

TERECETTTE, 87 R AR a8 R AT e i 231 22
B IRRE LIRS, SR RUR AR AR 1 SE R
T FES RSB, TR KRR
P TIEEE . PLC H— 8kt A Om Bl 8L ER E S,
A 2SRRI in, ESEEREHENEE
WRBUREIE R TIGFHME, R RIE: X & T IR
HEINAITES R, PLC & S s8h— Rl sl %, #%
R FASE 1 B OIS, XSRS A IRV ROSE B2 4T S T
Tio WK, e R IREIROI A RERE s ansRAUR
BrEE, RO IERAER, INKHREDIRES, #ESh, PLC KR
MRS EARRIAYIX , HERBGESHR AR BRIR AL &
33, DB IEER— a4 okl R IAE &
BIRROIRITRDAAM 22, AnARAREIRIAIRS 3-5 #b, HeEaHD
PRHRZS, (ERIZIT IR TIRIT, DR sl —
WK, ISR, BB R W,
4.2 A= Hl 4

REPE L, ffF Pt100 $ETT AN BE AR B TR,
205 TIR AR S5 S 8 (57 7B HOTR R (B B, 4-20 mA 1Y
FrAE(E, FE R R PLC PR E S Him; A s
BREARRIPEEE, 7K B T IR s 6. PLC
K FH PID #5338, bR E AR IR 2 A TR, 7F
BEINTYAETO R, BN TEERR, (HASHUETHE; 1
EIETERER, BT HSE + 1°CHyEE
Wo AT FEIFHITZEE0, TR R R R (kM
ML, PLC FUHSMER . B LRSS RN RMIREE,
HAEINRS S RIS A B — E A2, RStk
ERNTHE LR fER s E s B NOE R, feng)
TEITE, DR DEEHREE . IE9N, PLC B EA XIS |
B BRI TR IIRE D, — BRI TR |

105



IREFAREEE -£09% - £09H - 2025 £ 05 A

JER . SN, AR IR, R AR,
Iz LR R A5
4.3 EREE B

FEEREIR TR, TR S . 0T
H—, ROEREEEEN 2, T PLC ILILIRRE,
WSS I S EIREIREE, BENs AR ER I, e
b, REEEYARIEE TGS, SSIURHIR S
W, HATHA TR IRAHRES; HREE - 22 FERL BRI
RN E, AIRHEPOR LA TR B R i, PLC AR fir
MIELER 51 E RS E BIEARRLE:, R A PID 97572,
HEEICEERESE CRFLRIR. Fasd) M,
BUHER T RIS . EM R 80% HORHE, PLC
ShHEERE, DR E; R R 20% DL
RS, BB R ERE ER, DIR DR B RE RIS
[, XSERE A M EIZ AT (L, PLC iRz 11
P BRI L, Bl IHEK % (e E R AR,
DI ;. (EIRNEHAR, & SRR, N, 5
PRI RS, (HIRITEE R 3-5 8R4 RETFIATIIR, DL
WEGIRATS AR AR S . RIS i E ST
PLC 3RSkt b}, 28R IE R E R AL 2 i, il
FAREHLR TN B9 s
4.4 T5gefitl

PLC XHRIT . IIRAFIEIIR S T 2500 TAES S T4
B, BN —REEVHFEOTEEA, B EETEE. 2
P TR) SBR R R AR RBE T, B REREsEr, R
TR, than, IR SR, SRFTHEAUI#ETK
EN LR TADAS T, RIS HI ik, A
HILhHAEIS IR DK FEIARSE T, iy NRIR O3
2, PSR R B O B s A (R0, 08D T
Hk, 5IAESBMNER. PLC FIFN#EER R RSN
SCIHTRL, M5 MM B NBORIESS &, RIS R
SEREATINR . EUREREIFISEEIE L fEmIERAR], BDAES
TERIIRERERE. AN, REUASIL TR REIRTH AR S
GEPRIOHT, FE LAWLAER HIRA AR ZE, R MEE
MRS EE LRI (B 0 ELVUHD PRI SR, 5T RE AT
EHTERR R,

5 LU KRBT
DA h ], HIFE bk SRR R 5

106

LRI, IR TISHITR, PRF T A ARG
ZANN TSI, SF MR TR A SsE ANE, Sl
RRREE AR FRURL IR, MR SRR i
TEMRZERI, BRARARBREEIHOISRESK, mfEds
SRR RO RS IR SRR, ik
FIIER TIE. EREHA AR, B, #
IRANGE ]I} R B X —1&%, 1) *RAPLC
FORGHAT T, RS, &5 T VA1 TF S7-200 A7)
) PLC {E AR, BARRNEIR ST DIREAE &
O A 1, REAS RSB A A B (R eSS AR T
ARINER . R m R R, SCILTIRT . i
RG22 DR . IRFTIS IR rT AR Ry ik AN
ML ZEE, WHRF T R RER S T AT s ks hilte
Yok FERX EHEs], (SRR SR e Ry NI 2 N
EKIEHIREREE SR E S 5 EZAE, (RIEERIEL
MatE. BuE)a, BRARCRHERT 85% tEmE] 98%,
HEOIR T IR . SHBuE 2 ATEr, 2R N RERTHFE
IE T 20% ZeAy, s R A LR U REE T 60% A,
AR TR E AT S 2 TR KRS, BA—E
TRy S,
6 Z5iE
LR RRTR, xRS EH R T IRS
SR, PLC HEARMIN A, ANMERTDLIKIESE & 7 50 1 il v
BRI RZBE T, it HIRREA s/ DREIRSEE, R T
VEFERRSEIER:, MR R SRS R AR LR
Mas. Aok, MERHLANTA R SE5, PLC EARKS:
TEFEPRAIRIREIEHI RS SR RN A, AR
VTR L IR S58E, SR R B FR.
S 3k
[1] VR4 PLCEART AR iAol A Ge e R - (i n F [0].4-H
1S 57122,2024,(10):130-132+147.
[2] DGR PLCIEHBRIRAS AR T3 A Ze U R D). FL T4
7R,2023,52(09):72-73.
[3]  FFaiH R AR FR IR A A rT e Il A G i T D] B BE s
77,2021,7(23):161-162.
[4] FLHoHE.2ETS7-1200 PLCHY B R IRIE S H] A S0 0] L
LA 5 615#7,2021,34(03):48-50.
[5] BTG ZETPLCHY = bkl bR A28 A I i 0], B Al b
AR5 FH,2020,39(07):81-85.



