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Abstract This paper discusses the optimization of 16 high—voltage power sources for the four—field electrostatic precipitator to
achieve energy saving and fly ash emission reduction. With 16 traditional single—phase rectifier—transformers (T/Rs), the PM,, and
PM,s emissions and the primary power consumption are about 63 mg/m’, 23.9 mg/m’ and 1225 kV « A, respectively. After retrofitting
the power sources with 16 ZH type three—phase T/Rs, the PM;, and PM,s emissions and the primary power consumption are about 10—
16 mg/m’, 2.0-2.5 mg/m’ and 900-1050 kV - A, respectively. For a similar primary energy consumption, emissions for PM, and PM.s
are reduced by about 78% and 92%, respectively.
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Systematic optimization of ESP operation
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Table 1 Coal quality of coal—fired boiler (mean value from July 1% to October 31, 2014)
e £\l vl K531 [ 5 B/ e AR E/ A FAE/ RIRTF R
- % % % % (MJ-kg™) (MJ-kg™") %
1" 124 1.10 23.59 44.86 22.24 19.28 124
2* 12.6 1.08 22.17 45.89 22.60 19.66 12.6
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Fig. 2 Circuit schematics for single-phase T/R (a) and
three—phase T/R (b)
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Fig. 3 The voltage—current characteristics of the ESP
at different temperatures
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Table 2 Hot state performance of the ESP inlet and outlet
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(m*-h™) (m*-h™) < (mg-m™) (mg-m™) (mg'm™)  E/(mg-m™)  (mg-m”) (mg-m™)
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RS 20621 22 33.95 22.5 14.0~16.2 4.6~4.8
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Fig. 4 Mass concentrations of PM;, and PM;; at the FRERERXR

ESP outlet
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Fig. 5 Emissions of PMi,, PM.s and the input power at
the ESP outlet

B a2y TR AR HEROR BE R 14.0~16.2 mg/m’, BRZPRCE A
99.91%~99.92% , M A VR MR A2 R BE O 4.6~4.8 mg/m’,
WAL R DK AR HE O B Ry 15.4~15.5 mg/m’, BRZB
%A 99.90%~99.91% , 48 TR 11 ¥ 4 A8 22 e B 3.8~
4.1 mg/m’,

FEFA IR AL R R rEBR AR AR R EZY 71 mg/m’,
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Table 3 Energy consumptions and emissions before and after the optimization
e EERE SRR .
e [_J i ':‘ o " ordA HIURHE  PMuo PM.s ZIRFEA —IKH
I%JEEEE JELYTI“ PM/ PM,/ PM.,s/ 4{5{%“—[—', gﬁ\%u/\ . PM]O—F
17y I o R . . W TR TR TN KT
W EE (o) (mgem ) (mgem) IR B B i i e
(kV-A) (kv-A)  (kvea) ‘0 oo
BOERT  FAH 3376 71 63.5 239 753 1225 61% — — @ — — —
11~12 10.3 2.6 1010 1075 94%  83.8 837 89.1 34.1 12.2
U SR ZH2013T 2762
15~16 14.4 1.4 904 962 94%  78.1 773 94.1 20.0 21.4

Horf PM,o A PM.s 4351 4 63 mg/m® Fl 24 me/m™, 1] F = AH H
PR I R AR B R R 29 16 mg/m®, Horp PMLo Fl PM,s 53
B 14 mg/m’ F12 mg/m’ iAo BIHAHEOHE R % 77%),
PMy, FF%78% ,PM.s FF&92%.

3 it

ISR 16 F ZH = R R LR R 4 SRR i 3R G ek
AR )P 5 0L DU L 37 L BRI, FL R AR s T
PM,, 1 PM, s HEL 73 514 10~16 mg/m® F1 2.0~2.5 mg/m’, X i
H) e — Y HLEE 9 900~1050 kV - A, 7 [FIAE & L R HLAE T
5 2R 5 TR R U HE S PML AT PMLs 53 1) R [ T 78%~84% F1l
929%~94%.,
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