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CEMS FROM A-Z: A
MULTI-PART SERIES

Over the course of the next several
newsletters, we will be presenting a
comprehensive look at CEMS from
beginning to end, with descriptions and
details on a variety of components
including the probe, umbilical, sample
conditioning system, analyzers and
more. Maintenance and trouble-
shooting topics also be discussed.

‘We'll start our lessons with:

EXTRACTIVE
FLOW:

CEMS

There are several components to a
CEMS system with their own flow
schemes. These are best broken down
into:

1. Sample Flow
2. Cal Gas Flow
3. Purge Air Flow

SAMPLE FLOW

A gas sample originates in the stack and
works its way through the system as
described below, eventually exiting
through the CEMS exhaust.

1. Probe — sample starts at the probe

2. Umbilical - sample flows down the
umbilical to the CEMS cabinet

3. Sample Conditioner — As shown in
the diagram below, the sample is
“pulled” through the sample
conditioner by the CEMS sample
pump. There is a filter after the
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sample conditioner and a flow
meter to adjust the flow rate
through the sample conditioner.
The outlet rotometer is set to
create a pressure of 6-10 psig on
the control panel “Sample
Pressure” gauge. As it leaves the
sample conditioner, it is dry and
ready to be introduced into the

analyzers.
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4. Sample Control Panel — the
CEMS has a sample control
panel where all of the
rotometers are tied into the
main sampling line for control
of flow to each analyzer.

5. Analyzers — The sample flow
rate through each analyzer is
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different, depending on the
analyzers’ requirements. Most
analyzers are  connected
directly in-line after the pump
and each analyzer is set up
with a flow regulator. This
helps reduce the amount of
flow introduced into the
analyzer (typically, 1 Ipm for
02, NOx and SOz, and 1.5-1.75
lpm for CO).

Each analyzer has its own
internal pump, except for Oz
analyzers. This is because the
O2 analyzers operate at
ambient pressure.

Many NOx analyzers use an
external pump because they
need more vacuum and
operate at a higher flow rate.
There isn’t room inside the
analyzer for the larger pump.

As shown, excess gas is vented
to an exhaust manifold located
in the CEMS. A customer
connects this to an outside
drain line or exhaust. Caution
must be taken to prevent this
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line from freezing if vented to
an area with low temperatures
(i.e. drained to outdoor
location) - ice could build up,
block the line, and allow
water to back up into the
analyzers.

CAL GAS FLOW

Cal gas is introduced into a CEMS at the
probe tip and carried throughout the
entire system along the same path as
the sample.

As shown in the drawing, a solenoid is
used to control the flow of each bottle.
When the solenoid is opened, the cal
gas travels through a second valve that
allows it to go to the probe or bleed
back out the vent. There is one final
valve after the bleed valve which is
used as a precautionary valve. It serves
as a last means to make sure that no cal
gas gets through if one of the initial
valves should leak. It is also used to
depressurize the system after the cal gas
flow to the probe is shut off.

Cal Gas flow is set to at least 1.5 times
the sum of the analyzer flows -
typically 8-10 Ipm. Tank outlet
pressures must never exceed 30 psig or
there is a risk of damaging the
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solenoids.

Different materials for the regulators
are used depending on what gases are in
the bottles. typically
combined to minimize the number of

Gases are

tanks needed. Any of the gases that
require a brass regulator can use a
stainless steel regulator but gases that
Steel

require a Stainless

cannot use brass.

regulator

Here are required regulators by gas
type:

e Brass — CO, CO2, O2, Zero Air,
Hydrogen Air
e  Stainless Steel — NOx, SO2, NH3

Cal Gas configuration is usually
determined by compliance regulations.

A. Daily — There are designated tanks
for each gas and level required for
the daily cal check. Both Part 60 &
Part 75 systems require zero and
span.

B. Quarterly - There are designated
tanks for each additional level
required for the quarterly CGA
(Cylinder Gas Audit) or Linearity
Audit.

e Part 60/CGA — Low and mid
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range of each gas
e Part 75/Linearity — Low, mid and
high range of each gas

PURGE FLOW

To assist with keeping the sample clean
and free of particulate build-up,
compressed air (purge air) is used to
“blow” out the probe periodically.

from a

This purge air originates

customer supplied compressed or
grade air line. The

requirement is 80-100 psig at 8-12 scfm.

instrument

The compressed air must be oil,
particulate and pollutant free, with a
dewpoint of less than -40°F.

Before the purge air goes up the
umbilical, it is sent through an “Air
Clean-up” system. This panel further
cleans the purge air of moisture and
interfering pollutants. During the purge
cycle, a solenoid in the CEMS cabinet
opens to allow the purge air to bypass
the sample conditioner and send it to
the exhaust vent — this prevents damage
to the sample conditioner.
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In-Situ Oxygen Monitoring Systems
Monitoring Solutions offers NOVATECH Probes and Analyzers
for Cost-Effective, High Reliability Oxygen analysis.

Hkkok Ideal for Hkkok

Boilers

Furnaces
Kilns
Incinerators

Model 1231 & 1232 Probes

Model 1732 Analyzer - Heated and Unheated

- i Call for Prici
ISr:ggie or Dual Probe or Fricing - Lengths from 10 - 60"
- Two 4-20mA outputs 888-380-5226 - Zirconia Sensor
Technology
- Four Relay Outputs - Quick Response
- Cal/Purge Control Email: P
Capability sales@ monsol.com - Measurement from
P - 1x10* to 100% Oxygen

Monitoring Solutions now Sells and Supports MRU Instruments:

Portable Emission Monitoring Systems

DELTA 65 DELTA 1600 DELTA 2000 VARIOPLUS

Single or Dual Gas Multi-Component NDIR | For Measurement of up Up to 9 Gases
02, CO, SOz, NO, H2S Gas Analyzer to 4 Gases Heavy Duty
Compact Up to 5 Gases O3, CO, SO2, NO NDIR measurement
Lightweight 02, CO, SO2, NO & HC’s Built-in Memory and Loaded with Features
Printer and Capabilities

Contact Monitoring Solutions to help find the right instrument for your application: 888-380-5226,
sales@monsol.com
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Leaders in Emvironmental Monitoring Systems & Services

78 Route 173, Suite 7, Hampton, NJ 08827
4440 S. High School Rd., Suite D, Indianapolis, IN 46241

CEMS NEWSLETTER

“Devoted to helping engineers and users
better understand CEMS”

If there is someone else who should be,
or would like to be on our CEMS Newsletter mailing list,
please contact Jim Nowak at:

888-380-5226
908-500-4010
http://monsol.com/
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Over the course of the next several
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beginning to end with descriptions and
details on a variety of components
including the probe, umbilical, sample
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shooting topics also be discussed

6 ' : '|Solutlons

Leaders in Environmental Monitoring Systems & Services

THE COMPLETE SOURCE FOR ALL YOUR CONTINUOUS EMISSIONS

MONITORING SYSTEM (CEMS) NEEDS:

e Both Dilution and Extractive Type Systems

e Data Acquisition Systems (DAS)

e  Opacity & Flow Monitoring

e Oxygen Monitoring Systems

e Ambient & Meteorological Monitoring

e  Process Monitoring Systems

e Complete Service and Support of all CEMS including:

¢ RATA’s ¢ Quarterly Preventative Maintenance ¢ Quarterly Audits ¢

¢ Opacity Performance Audits ¢ Training ¢ Spare Parts ¢ Repairs ¢ Contracts




