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Characteristic Analysis of High Voltage Power Supply
for Eectrogtatic Precipitation

CHAO Zeyun, XU Zhixin, ZHON G Heqging, KAN G Yong
(School of Electrical and Electronic Engineering, Huazhong University
of Science and Technology , Wuhan 430074, China)

Abstract : To select the eff ective power supply mode and advanced control strategy which is based on the precondition
of safely running, a high voltage power supply technique used in ESP is generally analyzed according to the special
demand. The fundamental principle and dedusting effects of different kinds of power supply, operation modes and
controlling modes are discussed. The developing trends of high voltage power supply and digital control technology
for ESP are pointed out.

Key words: electrostatic precipitation; high voltage power supply ; collection eficiency ; microcomputer control

(EPYS | |
’ 8 THi
BRI BEH%
) ) wEEHR B
1
, Fig 1 Principle of thyristor phase-controlled alternating
i [1] voltage-adjusting power supply circuit
1.2
2
[26] ) ’
( 1) ] 1
[71 )
1.3



- 82 - Feb. 2006 High Voltage Engineering Vol.32 No.2

[10]

, 5 PWM
18] PWM

H\ﬂ L

|20 pd 201l 40 Jd a0 hol 40 201
t/ms Ui

2

Fig 2 Waveforms of wave rectification

ﬂ

and inter mittent power supply

EEE
Eiﬁ fEE%S

5 PWM
Fig 5 Circuit principle of shift-phase PWM-contraolled
Fries parallel resonant power supply

BEE
1

1.6
i 6 , L
BRI Bkeh R A sk F%J;%S HRR c ’
3
Fig 3 Circuit principle of pulse power supply ’
1.4 PWM
4 ’ )
: IGBT ’ ’
PWM : ’ ’
ESP"”!
- | o 1@BT S .
IGBT, , !—LCI; [c] &
IGBT c_fQU_ |
1. RigEH =

6
1 *EZS i % | l Fig 6 Circuit principle of congant current power supply
T l 2

ZMT  IGBT WHRAER HEHR BB
BER  HKY % Egi#

P—
-
]

1

4 [1-13] .
Fig 4 Circuit principle of high-frequency 1)
switch power supply ,
1.5 PWM ,
PWM (



2006 2 32 2 - 83
2) [3] . [J1. ,2003, (10) :39-40.
[4] . [J]. ,2004 , (1) :38.
[5] . [3]. ,2004 , (1) : 74
, 76.
, ' [6] . [J1. ,
2005, (1) :2528.
’ ’ [7] Grass N. Application of different typesof high-voltage supplieson indus
, trial electrostatic precipitators[J]. Industry Applications, IEEE, 2004 :
1513-1520.
[8] Perevodchikov V. Pulse power supply units based on electron-beam
, valuves for cleaning industrial effluents from oxides and dust[ C]. 12th
[1415] IEEE International Pulsed Power Conforcce. Digest of Technical Paper,
1999, 2: 1317-1321.
! [9] Edwarde. The effect of high-voltage waveforms on ESP current densty
distributions[J]. IEEE Trans on Industry Applications, 1990, 26 (3) :
[16] 515-522.
[10] Czarkowski D. Phase-controlled seriesparallel resonant converier [J].
|IEEE Transon Power Hectronics, 1993, 8(3) : 309-319.
[11] John C. Novel prototype desgn for a transormer for high voltage, high
frequency , high power use[J]. IEEE Trans on Power Delivery, 2001,
’ 16(1) : 89-98.
[12] Masuda S. Control of NOx by postive and nogative pulsed corona dis
charges[J]. |IEEE Transon Industry Applications, 1990, 26: 374-383.
3 [13] Arao Y. Image evauation of atmospheric corona discharge applied for
road tunnel highrvelocity electrostatic precipitator [J]. |EEE Transac
tions on Plasma Science, 2005, 33(2) : 312-313.
[14] Zheng Sanbao. Modeling and control of voltage-fed phase-controlled res-
' ' onant converters[J]. Dissertation Abstracts International , 2003, 64
(2) : 0892.
[15] Norbert Grass. Fuzzy-logic based power control system for multifield e-
lectrostatic precipitators[J]. |EEE Transactions on Industry Applica
! tions, 2002, 38(5) : 1190-1195.
[16] Zheng S. High-voltage high-power resonant converter for electrostatic
precipitator[ C]. HEghteenth Annual IEEE Applied Power Electronics
Conference and Expostion, 2003, 38: 1100-1104.
1978 —, , . (027)
87543658-085 ; E mail : zeyun_chao @163. com
[1] . () [J31. ,1998 ,(6) :21-24. 2005-03-22
[2] . [31. ,2003,(9) :31-32.
( 59 ) [11] : S [91.
(3] ’ ’ 1. ,2004 ,26(3) :197-201.
,1999 ,25(1) :68-70. [12] ! ' (91
(4] , ‘ . . ,2005 ,31(5) :41-46.
[3]. ,1999 ,25(4) :7-10. (1] ’ ’ T
[5] Danti M, Di Marco P, Grass W, et a. Hfect of an external electric field 1. 2005 ,41(4) :268-269.
on bubble dynamics: Preliminary study[ C]. Proc UIT Nationa [14] ! ’ ’ 1.
Conference. Cernobbio , 28-30 June, 2000: 715-728. 2005 ,26( ) 1146-148.
[6] , ;. [31.
2000 ,26(2) :22-23. 1948 —,
[7] S : — _ _
1. 2000 36(2) :12-14. . Email : xmw2002 @hit. edu. cn
(8] , , . [J1. i 1981 —,
12001 ,27(2) :26-29. - J :(0451) 86417765
[9] . [31. ,2003,29(8) :
37-38. '

[10] Marco P Di, Grass W, Memoli G, et a. Influence of electric field on
single gas bubble growth and detachment in microgravity[J]. IntJ Mul-
tiphase Flow , 2003, 29: 559-578.

2005-02-01



