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EXAMPLE COMPLIANCE ASSURANCE MONITORING
WET ELECTROSTATIC PRECIPITATORS (WESP) FOR PM CONTROL –  FACILITY P

I. Background

A. Emissions Unit

Description: Steam-heated dryers used in plywood
manufacturing

Identification: Veneer Dryers 1-6 (EU2)

APCD ID: WESP 1, WESP 2

Facility: Facility P
Anytown, USA

B. Applicable Regulation and Emission Limit

Regulation No.: Permit, State Regulation

Emission limits:
    Particulate Matter (PM): 0.3 lb/1,000 ft2 (MSF) dried (3/8-inch thickness

basis)

Monitoring Requirements: Monitor WESP secondary voltage, quench inlet
temperature, and WESP outlet temperature.

C. Control Technology Wet electrostatic precipitator

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.9b-1.  The selected
indicators of performance are:  WESP secondary voltage, quench inlet temperature, and WESP
outlet temperature.  The selected indicator ranges are based on hourly average values. 
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MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant-specific emissions units (PSEU) are the two WESPs that control six veneer
dryers.  The dryers are longitudinal, steam-heated dryers manufactured by Coe and Moore and
are used in the manufacture of plywood.  Veneer is introduced into the dryer either manually or
using automated veneer sheet feeders.  The dried veneer sheets pass through a moisture detector
as they exit the dryer where any sheets not meeting moisture specifications are marked and
sorted for redrying.  Dry veneer sheets are coated with mixed glue and formed into panels.

Two WESPs, also referred to as E-tubes, remove particulate matter from the dryer exhaust. 
WESP No. 1 serves dryers Nos. 1, 5, and 6 and WESP No. 2 serves dryers Nos. 2, 3, and 4.

II. Rationale for Selection of Performance Indicators

A WESP is designed to operate at a relatively constant voltage.  A significant decrease in
voltage is indicative of a change in operating conditions that could lead to an increase in
emissions.  Low voltage can indicate electrical shorts or poor contacts that require maintenance
or repair of electrical components.  However, the regular flush cycles the WESPs undergo to
remove the particulate from the collection surfaces may also cause drops in voltage of short
duration.  These brief voltage drops are part of the normal operation of the WESP.

Monitoring gas stream temperature can provide useful information about the performance
of a WESP.  Quench inlet temperature primarily is an indication that the inlet gas stream is not
so hot that a fire may develop in the duct work or WESP.  In addition, the gas stream needs to be
cooled in order for some of the pollutants to condense.  The WESP outlet temperature indicates
that the gas stream has been sufficiently saturated to provide for efficient particle removal, and
that the water spray prior to the WESP inlet is functioning.  High outlet temperatures could be
the result of plugged nozzles, malfunctioning pumps, or broken or plugged piping.

III. Rationale for Selection of Indicator Ranges

The selected indicator ranges are given below:

Secondary voltage: $35 kV
Quench inlet temperature: #375°F
Stack outlet temperature: #175°F

An excursion is defined as (1) an hourly average voltage less than 35 kV; (2) an hourly average
quench inlet temperature greater than 375/F; or (3) an hourly average WESP outlet temperature
greater than 175/F.  When an excursion occurs, corrective action will be initiated beginning with
an evaluation of the occurrence to determine the action required to correct the situation.  All
excursions will be documented and reported.  An hourly average was chosen to account for the
intermittent flush cycles the WESPs undergo that cause the voltage to drop temporarily.
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Figure A.9b-1.  October 1997 hourly average
secondary voltage (WESP No. 1).

The indicator level for the WESP voltage was selected based upon the level maintained
during normal operation.  Typical operating voltages range from 35 to 55 kV.  During the most
recent performance test, the voltage ranged from 35 to 54 kV and the PM emissions were below
allowable levels.  An indicator level at the low end of the normal operating range was selected
(35 kV).  During a malfunction (such as an electrical short), the WESP voltage levels are
appreciably lower than normal operational levels.  The voltage also drops for a short period
during the normal flush cycles that are performed every few hours to clean the tube surface
where particulate is collected.  Figure A.9b-1 displays the hourly average WESP secondary
voltage during October 1997 for WESP No. 1.

The indicator levels for the quench inlet and WESP outlet gas temperatures also were
selected based on levels maintained during normal operation.  High temperatures may indicate a
fire in the dryer or ductwork or a lack of water flow to the WESP.  Temperature action levels
were selected that are slightly higher than normal operating temperatures.  If the water flow to
the WESP is lost, the WESP outlet temperature will begin to approach the inlet temperature,
which is much higher than 175/F.  Figures A.9b-2 and A.9b-3 display the hourly average quench
inlet and WESP outlet temperature during October 1997 for WESP No. 1. 



CAM TECHNICAL GUIDANCE DOCUMENT
A.9b  WET ELECTROSTATIC PRECIPITATORS FOR PM CONTROL OF VENEER DRYERS

6/02 A.9b-5

0

50

100

150

200

250

300

350

400

0 100 200 300 400 500 600 700

Observation

Q
ue

nc
h 

In
le

t T
em

p 
(°

F)

Figure A.9b-2.  October 1997 Hourly Average Quench Inlet Temperature
(WESP No. 1)
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Figure A.9b-3.  October 1997 Hourly Average WESP Outlet Temperature
(WESP No. 1)
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Indicator data for December 1995 to January 1996 and for October 1997 through
December 1997 were reviewed.  These data included hourly average WESP secondary voltage,
quench inlet temperature, and WESP outlet temperature measurements.  The maximum hourly
average quench inlet temperature for WESP No. 1 was 336/F, while the maximum for WESP
No. 2 was 352/F.  The maximum hourly average stack outlet temperature for WESP No. 1 was
151/F, while the maximum stack outlet temperature for WESP No. 2 was 178/F.  The average
monthly voltages ranged from 47 to 51 kV for WESP No. 1 and from 40 to 46 kV for WESP
No. 2.

Data obtained during the most recent performance test (October 1996) confirmed the unit
was in compliance.  During this test, the average measured PM emissions were 0.19 lb/MSF
dried for WESP No. 1 and 0.21 lb/MSF dried for WESP No. 2.  The measured particulate
emissions were below the emission limitation of 0.3 lb/MSF dried (3/8-inch thickness basis). 
The WESP operating parameters during the performance test are summarized in Table A.9b-2.

TABLE A.9b-2.  WESP OPERATING PARAMETERS DURING THE MOST RECENT
PERFORMANCE TEST

WESP
No. Run

Production,
ft2/hr

Particulate,
lb/MSF dried

(3/8-inch basis)
WESP voltage,

kV
Quench inlet

T (/F)
WESP outlet,

T (/F)

1 1 22,760 0.24 54 317 134

2 23,419 0.17 54 318 134

3 23,075 0.17 -- -- --

Average 23,085 0.19 54 318 134

2 1 23,899 0.24 35 328 147

2 32,238 0.17 38 332 143

3 26,897 0.20 40 331 147

Average 27,678 0.21 38 330 146


