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It  provides a source of High Voltage DC 
to  the discharge electrodes in an 

electrostatic precipitator.

What function does an ESP What function does an ESP 
Power Supply fulfillPower Supply fulfill



What function does an ESP What function does an ESP 
Control System fulfillControl System fulfill

To monitor and maximize the voltage and to 
ensure the minimum particulate emissions 
under all operating conditions

A number of discrete devices working 
concurrently and in conjunction with one 
another to maximize the performance and 
efficiency of an Electrostatic Precipitator



TR Controllers

TR Set / CLRs

Rapper Controllers

Impact 

Tumble Hammers

Opacity Monitors

Ash Handling

Soot Blowing

What are the most typical parts that What are the most typical parts that 
make up an ESP Control Systemmake up an ESP Control System



How did they achieve this way How did they achieve this way 
back then!back then!

Variac and 
saturable core 

reactor systems

Rotary Rectifiers

Tube Rectifiers



What is a poorly controlled precipitatorWhat is a poorly controlled precipitator
Volts and Amps against Time
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How do we achieve this todayHow do we achieve this today
We use Micro-processor based controllers

We use Modern Switchgear

With Microprocessor controllers



How do we achieve this todayHow do we achieve this today
We use Silicon Controlled Rectifiers (SCR)



How do we achieve this todayHow do we achieve this today
We use SCR’s

We use Current Limiting 
Reactors that may be 
designed with taps to 

help impedance 
matching



How do we achieve this todayHow do we achieve this today
Conventional Transformer Rectifiers have not changed much 
over the years with the exception of improved silicon diodes, 

high voltage dividers and safer insulation fluids



What is a well controlled precipitatorWhat is a well controlled precipitator
Volts and Amps against Time

0%

20%

40%

60%

80%

100%

120%

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61

Time

%
 o

f M
ax

im
um

Spark Threshold (Kv) Field Voltage (Kv)
Field Current (Ma) Original Field Current (Ma)



What Parts Make Up The TR What Parts Make Up The TR 
Control SystemControl System

Switchgear Section

The Power Conversion Section

The Feedback and Monitoring Components

The Automatic Voltage Controller

The  HMI

The Communications System



How do the individual parts of the How do the individual parts of the 
TR Control System fit togetherTR Control System fit together

The Power 
Conversion 
Components



The Feedback Components



The Automatic Voltage ControllerThe Automatic Voltage Controller

The 
Microprocessor



Scope signal showing genuine sparkScope signal showing genuine spark

Scope is monitoring ESP Current



Scope signal showing false sparkScope signal showing false spark

Scope is monitoring ESP Current



Scope signal showing genuine sparkScope signal showing genuine spark

Scope is monitoring ESP Voltage



Scope signal showing false sparkScope signal showing false spark

Scope is monitoring ESP Voltage



Tasks The Controls Must Perform
Control and Protect the Switchgear

Control the SCRs

Detect and respond to all the Sparks and Arcs

Monitor the Transformer Rectifier and CLR

Provide Alternate methods of Energization

Be capable of responding to different               
application requirements

Supply the user with information on all facets of the 
operation

Supply the Plant IT systems with the supporting data 
required for EPA and QA



Typical Power Distribution



Reasons To Keep Your Controls Up To DateReasons To Keep Your Controls Up To Date

ObsolescenceObsolescence

Stricter enforcement of the Clean Air ActStricter enforcement of the Clean Air Act

Greater flexibility in fuel purchase/process operationGreater flexibility in fuel purchase/process operation

Need for remote control/data acquisitionNeed for remote control/data acquisition

Reduce energy usage and costReduce energy usage and cost

Standardization of controlsStandardization of controls

Controls are old and unreliableControls are old and unreliable


