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Workshop Description
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Precipitator Rebuilds Today

e SCOTUS strikes down EPA MATS rule on June 29




American Design
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Weighted Wire DES




Electrode Designs




Electrode Designs

Discharge Electrode Types

{shrouded) {bedspring) {strung mast) (Dura-Trode™)

Weighted wire Rigid frame Rigid frame Rigid electrode Pipe & Spike |




CEs & DEs




Top Rapping Systems




European Design

 Electrode Cleaning by means




European Design
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Drop Hammers




Strung Mast Design




Bedframe Design




Bedframe Design




Common Precipitator
Upgrade Methods




Minor Improvements

— Gas Flow Modeling and/or CFD Models to add or




Minor Improvements -
Gas Flow Modeling




Electrical Upgrades

 Nearly all ESPs have been updated with microprocessor based




Electrical Upgrades




Electrical Upgrades




Electrical Upgrades

Switchmode Power Supplies have







SMPS (cont’d)

e Reduces ripple, average kV approaches peak kV
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Impact on Performance




Common Upgrades

e Tumbling Hammer to Top Rapping Conversion.




Common Upgrades

e Splitting anvil beams

RAPPERS OR VIBRATORS
HIGH INTENSITY IN CENTER

7

/\ LOW INTENSITY AT ENDS

EXISTING COLLECTING PLATE ANVIL BEAM DESIGN

HIGHER AND MORE UNIFORM

ANVIL BEAMS CUT AND RAPPERS ADDED




Moderate Rebuilds

e Most common approach is “Gut and Stuff”




Precipitator Casing







Installing CEs




Installed Collecting Plates




Installed Collecting Plates




HV Framework




Discharge Electrode Install




Pipe & Spike Electrodes




Common Upgrades

e Rebuild Options




Electrode Geometry




Electrode Geometry




Electrode Upgrades

e Rebuild Options




Electrode Geometry
and V/I curves

ESP Airload Data, 12" Collecting Plate Spacing
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Secondary Voltage, KVavg




Electrode Upgrade




Electrode Upgrade




“Gut and Stuff” Rebuilds




“Gut and Stuff” Rebuilds

» Collecting plates & discharge electrodes are




“Gut and Stuff” Rebuilds




Plates bolted together




“Gut and Stuff” Rebuilds




Major Upgrades &
Expansions




Enlargement by
Increased Height




Enlargement by Increased Height




Collecting Plate
Height Trends

Collectin




Height Increase with
Existing Support Structure




Height Increase with
Existing Support Structure

« Example




Height Increase with
Existing Support Structure

« Example (cont’d)




Basic Aspect Ratio &




Height Increase with
Existing Support Structure

___JOEM | |CAsE1| | ICASE2|

39 GP 22 GP 22 GP @

@9” @15 %" +/-% 15 %~ +/-%

30’ CE 36°CE  Change 38°CE  Change
ASPECT RATIO 1.2 1.0 -16% 0.95 -20%
TREATMENT TIME - - +20% - +26%
SINGLE CE WEIGHT (LBS) 900 1,050 +16% 1,100 +22%
TOTAL CE WEIGHT (KIPS) 144 97 -33% 101 -30%
TOTAL DE WEIGHT (KIPS) 6 26 28
CASING EXTENSION 0 10 13

WEIGHT (KIPS)

-]
TOTAL WEIGHT (KIPS) 150 I 133 -11% . 142 -5%




Height Increase with
Existing Support Structure

o Example (cont’d)




Height Increase with
Existing Support Structure

o Example (cont’d)




Enlargement by Adding Fields
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Enlargement by Adding Fields




Enlargement by Adding Fields




Rebuilding European
Precips to increase Treatment Time




Rebuilding European
Precips to increase Treatment Time
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Rebuilding European
Precips to Increase Treatment Time




Bullnose CE, Extra DE




Rebuilding European
Precips to increase Treatment Time

e Determine opening between girders




Rebuilding European
Precips to increase Treatment Time

« Rapping system can be converted to USA style magnetic impact




Rebuilding European
Precips to increase Treatment Time

o Existing HV frame supports scan be re-used




EXxisting




New Collecting Plate




New CEs and DEs




Magnetic Impact Type
Top Rapping System




Rebuilds Utilizing Space Between Fields




Rebuilds Utilizing
Space Between Fiellds
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Rebuilds Utilizing Space




QUESTIONS ?




