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AC DC Series AC
Incoming Resonant
Power DC AC Tank DC
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ME o TAREHYESPH L1 AT IR ) P S A
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o 71 1% HAH & HE(MW) PR DA (%) VR (73(%) KR PIFER (mg/Nm’)
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W% 5475 7.05 0.442 9.77

R 7S He4H & EMW) VR DA (%) VR (73(%) HORPIHER (mg/Nm®)
B EE| 550 8.56 0.65 19.38
E% 550 9.8 0.59 10.98

H i HsH EHEMW) PRI A73 (%) VR (73(%) HORPIFER (mg/Nm?)
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ESUAN HesH & EMW) VR A3 (%) VTR (73(%) KORPIHER (mg/Nm®)
B E=3E ] 508.5 7.98 0.502 10.86
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T T SE R R R BRI EAA A E e a R IR

» H3 ~ 40 ARG HEE S B REA M
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IR o 5 P B UE AR S (e S BR 25 = S
Fof SR BRES - M F S R B A5 v] A R By
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10 mg/Nm* LU © S39MES—H2HY2 o F B
REAE I REGE TAE T ETEPM, (A T 75
fiti » AERCE AR AR SR R I EPM, 5
AR BERE - T E RS R BURIE R T
HIMEREF AP (ECPM, I BT - 152 B
B KA - e Ry AR AR EL A 2502 ZE A 1 — ] 8t
& o

h =~ VUBEI S SR R Es E AT » E4F
B BB S R B 0118 2 R dhakatE
SRS HARANS SO EIR ARG &
&=~ VUSEIAFEEERRESS T (A Z SR RG]
HEBUER# R 210 mg/Nm*DUF - 5341 TEEAR
2 ZPM, BB RAR RLIRY) Z T R AR - 40
A > R EEE L2 2 SEERCR > RIEEE AR A
JHHEL T AR AR R BRI - I DARPAS s 254
SR o AR IR P (58 AT AL 5 68 P AH R =eAd]
AT Z IR S0 i M 5 i R B R AR AZE AR5 %
DI RSN - AR B LR IS R -
BUE R FTac sk DU BB R Y R4~

T2 BT\ S CPEEE R

- | BRI FE L (mg/Nnr') .
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(REIF) B T

1074 gg% 10.86 9.55 12%
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23 IERSEE R EEET— SR
PRI AR BT
Jit T THA(RE ) B2 77 40 WEEE
= 1% HQAI10 - 20
105.02~105.04 HQBI0 ~ 20
oRluis HQAI10 - 20
105.12~106.01 T U HQB20 ~ 30
106.02~106.03 A HQAI10 ~ HQB10
106.03~106.04 o — HQA20 ~ HQB20
107.02~107.03 =1 HQA30 - HQB30
107.12~108.01 fh DU HQA30 ~ HQB10
it T T HA(RE ) B2 17 40 EEE
- HQAZ:31&%
107.02~107.03 fish = 1% HOB 23
7 HQA&31&
107.12~108.01 A% HQB4:31&
Fe4  =SRIREFEAERESS I O BEROHER S R
FRAELGOHIEA(SE P& BTG
MR & - 501 MW
o O PER E A PERUR IR RGP E
0, 2HRAE6% (mg/Nm®) (mg/Nm®) (kg/hr)
HROIRYRIS 33 29 47.1
PM, , JEfiE 8.04 7 11.26
F5  =SRIRRRE AR RESS I O RO S R
ERE 107454 H BRUORIERCGE PR BiE %)
M & - 500 MW
o S O PE E A PERUR I RGP E
0, 25 (mg/Nm®) (mg/Nm®) (kg/hr)
HRLIRPRE 8.2 8 9.82
PM, i 1.8 2 3.48
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VUSRS

SRR L PERCHIEGE R

FARGUIIE - (B PR EBEAD)
SURLIRY D FE IS AR 3K - 443 MW
PM, ;R HIEAH B3 © 451 MW

TREH ~ BT : R B ERESSERERNIN SR MBI

oA 0 PECE HIE BRI EAE EEE =R YJEE | il ==y
O, S5 1RAEs (mg/Nm’) (mg/Nm’) (l;;/hr)
BRI RS 36 33 49.97

PM, . JafE 5.29 5 5.33

FT  UUSRAERE R RE S I BERCHIE S R
EE 10844 H BUlCilEt(EE B EREE %)
sl &L 440 MW

oS O PERCE HIE BRI EAE ZE RSP E
O, 25 RAE6% (mg/Nm’) (mg/Nm®) (kg/hr)
SRR RS 5.4 5 6.11

PM, , JafE 2.45 2 2.93

F8 = - DU PR EECERIR T L
e =% TR IR
sk | S 2 i 33.6%

(mg/Nm’) POsR 33 5 75%
PM, e =Rtk 7 2 71.4%
(mg/Nm’) SR 5 2 60%

8 = - TUSRHEE IR 2 AR AIIE AT
 FTLAR AR Ry A 5 L nh RIS R FT A 2 A
T Ry /N SREECH - ORI IR AR Ry e
PRI - AR 9E 22 R ORI A S G 1 B TT 1 R e
BRI - B AR AR R [E > (HAE
TR B HITE AR — BRI T - REHE
ez $5 52 BA AL © BEERCR ANRIE R
PREFR LIRS VPRt R BRI 2 E 5
JE(NIEA A101.75C) ~ HERUE 1B AR F kit
I J77E(NIEA A212.10B) » &3HIESPHY CIHE >

GRLIRY ) (mg/Nm®) LR FPM. PM, 528 (mg/
Nm’) o
BEERIT -

T4~ SRUCE AR HERFIRLIRY) ~ PM,
HEBURE L (O IE R BE) > Hr TUSRA%EL
AT — 5 S AR B 2R Y HR R
= AR R D RGN O 2 — R AR A
B EEIEE R EIEARCRIEIRZ /D ] 2 TRk
PAE -

A FIFE MR ES Pt 1% Ui BN HE A E ) - [RIE
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ESPHIHEIE #eRo & TIEKINBE - = ~ PU5%
1 i o B FEE SR 4K Fl N BT AR B B TR BRI
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Upgrading ESP Efficiency to Reach Single Digit
Particulate Emission

Tung-Sheng Tsai'  Jung-Pin Hsu”  Wen-Hsin Hsu™

ABSTRACT

People’s growing concern of air quality has led coal-fired power plants in Taiwan to strive for lower
air pollutant emission, in addition to comply with stringent air pollution regulation. For example, Taichung
Power Plant, with 10 units totaling up to 5,500MW capacity, has set forth to improve the Air Quality
Control System (AQCS). The plan involves a wide scope from de-NOx, de-SOx, to dedusting related
systems and demands astronomical investment, therefore, taking as long as up to 2 to 3 years to complete
feasibility study, budget application, and bidding processes. This study introduces a relatively small-
scale and economical strategy, focusing on improving the particle emission by upgrading electrostatic
precipitator (ESP) with 1. High frequency transformer and rectifier (HFTR) and 2. Rigid discharge
electrode (RDE). It requires smaller investment, shorter installation time and provides instant improvement,
which is recommended for large units undergoing the long process of AQCS plan, or for aging units to be
decommissioned in the upcoming years with few disposable fund for equipment upgrade. 2 case studies
were presented in this study. Unit 3 and 4 in Hsieh-Ho Power Plant underwent the upgrade of HFTR in
all ESP fields. Its particle emission at ESP outlet was reduced to below 10 mg/Nm’, while PM2.5 was
measured 60% less than before. Taichung Power Plant executed ESP upgrade in 1" and 2™ rows of ESP
fields with RDE and HETR. Its emission also achieved below 10 mg/Nm’ at ESP outlet.

Keywords: Electrostatic Precipitator, PM, s, Particle emission, High Frequency Transformer and Rectifier.
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