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CEMS I'ROM A-Z7: A
MULTI-PART SERIES

This issue continues our presentation of
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 - including maintenance and

troubleshooting topics.
This issue covers:

EXTRACTIVE CEMS
UMBILICAL:

The umbilical is a bundle of pneumatic
tubes and electrical wires used to
interconnect the probe, the gas
analyzers and gas transport system. The

typical umbilical requires 220VAC
power.
CONSTRUCTION

Wiring - The umbilical system includes
the control wiring for the stack J-box
and the AC voltage for the probe and
umbilical heaters. (typically 115V and
24V respectively)

Tubing - Typically, the umbilical only
has the tubes listed below, but it is
possible to add a spare tube. If more
than one spare is desired, it may
become difficult to keep the entire
umbilical rated for above 80°F

1. One 3/8” PFA Teflon tube for
transporting calibration gas to the
probe.

2. One 3/8” PFA Teflon tube for
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transporting sample to the CEMS.

3. One 3/8”
transporting instrument and
purge air to the probe.

Insulation/Jacket - The tube/wire
bundle is wrapped in an
aluminized, Mylar thermal barrier
and is surrounded with Aspen
Aerogel which has 4 times better
insulating properties than
fiberglass, and allows the umbilical
to be smaller in overall diameter.

The umbilical

total system is

enclosed in a flexible PVC jacket /——\
F

(rated for 130° F) for protection.
Heater -~ Two Type 'K"
thermocouple wires are provided

for measuring the temperature of

The typical heater consumes 18

the umbilical and the probe heater. (—
A
N

watts/foot.

Heater nodes run the length of the

umbilical every 3. Temperatures

PFA Teflon for
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are normally set between 250° and
350°. The temperature is controlled by
a controller usually mounted in the
CEMS cabinet.

INSTALLATION

There are three things to consider with
the installation of an umbilical

e  Securing the umbilical.

e  The proper length of the umbilical

e The problems that may arise and
how to prevent them.

Securing the Umbilical — Enough slack
must be left at each end to connect the

umbilical.

ITEM[&TY. DESCRIPTION

A |1 |HEAT TRACE, Z20VAC

B | 3 |3/8" % 082" WALL, TEFLON TUBE

C [ 2 |12 AWE (WHITEY

D | 2 |1z awg (BLack)

E | 2 [12 AWG (GREFM)

F |2 18 AWG (BLACK NUMBERED) FOR PURGE SOLENGID
G [ 1 16 AWG KX W/SH (FULL LENGTH OF UMBILICAL)
W | 1 168 AWG KX W/SH (1/C TERMINATION @ 25FT)

|| 1 [FIRE RETARDANT POLYETHYLENE OUTER JACKET
J | 1 [AL-MTL THERMAL BARRIER

K THERMAL INSULATION (FISERGLASS)
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Stack Raise for Analyzer
Bundles

Draw Cable

Pulling grip, spaced at
intervals no greater than 35
feet. Spacing is closer for
bundles with multiple
heated tubes or multiple
messenger wires.

Analyzer or

Probe Support
Bundle

(FIG 2a)

The umbilical must be supported every
10 feet on vertical runs and every 5 feet
on horizontal runs. Kellem’s grips are
the typical way of installing the
umbilical to the stack; however, other
methods such as running the umbilical
in conduit have been used. Kellem
Grips works like a “Chinese finger trap”
where increased tension creates a

tighter grip.

The Kellem Grips coiled wrap around
the umbilical is secured to the stack
using a draw cable to provide spacing
between the umbilical and the stack.
This prevents the high temperatures of
the stack from coming into contact
with the umbilical.

Length - The length of the umbilical is
determined by each application. The
minimum that can be produced is 100’
runs.  Approximately 10’ extra is
required at each end for installation.

needs to be one
This means that

The umbilical
continuous length.
two pieces cannot be spliced together to
make a run longer.

with separate power sources are used
for longer length umbilicals.

Since the heater nodes are every 3’,
when terminating the umbilical, the
installer must be careful to have the
node as close to the stripped ends as

possible. Any sample line that is not
heated has the potential for
condensation.

There is a designated stack end and
CEMS cabinet end. These ends will be
marked and must be installed in the
correct orientation.

Problems - Certain problems can arise if
preventative action is not taken.

1. The umbilical

conductive  or
130°F.
Excessive temperatures will melt
the outside sheathing.

exposed  to

convective heat above

3. The PFA Teflon tube can outgas
CO which can affect CEMS
readings when monitoring THC
and low levels of CO (less than
5ppm). Some things done to deal
with this out-gassing include using
stainless steel tubes instead of the
Teflon tubes and purging the
system with clean air to “burn” out
the CO at start-up (typically done
at 350°F for 24-48 hours).

4. A minimum 30” bend radius needs
to be observed so as not to pinch
the sample line.

MAINTENANCE

While there is usually no maintenance
on an umbilical, some applications
might require cleaning.
Acetone can be flushed through a
sample tube to clean out any residue
that forms and collects. In these cases,
an additional tube can be convenient so

periodic

as not to disrupt monitoring.

i

Because the umbilical heater will draw
too much power for the 14 gauge wire
that is used - a second power source is
needed if the umbilical reaches lengths
greater than 250’. Two heater wires

must always
have a
downward
slope. If a
“drip-loop” is
formed,
moisture can
accumulate
and the
sample  line
could get
clogged.

The umbilical
cannot be
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“The Best CEMS are made with the Best Components”

Baldwin Probes

~
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CEMDAS Data
Acquisition System

Monitoring Solutions proudly manufactures

Extractive and Dilution CEMS

for a wide variety of industries and applications.
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Dekoron Unitherm
Umbilical
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Thermo eCAl o
Brand-Gaus
Analyzers
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“Whether it’s...

EKTO Shelters

Baldwin Sample
Conditioners

&~

Gas Boilers e Coal Boilers e Wood Fired Boilers e Incinerators e Thermal Oxidizers

NOx ¢ CO ¢SO, ¢ CO, e O, e THC e NHj;

Part 60 e Part 75

...let Monitoring Solutions Design the Solution for your Application”
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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/

IN THIS ISSUK:

CEMS FROM A-Z: A
MULTI-PART
SERIES (PT. 3)

This issue continues our presentation
of a comprehensive look at CEMS
from Dbeginning to end, with
descriptions and details on a variety of
components including the probe,
umbilical, sample conditioning system,
analyzers and more - including
maintenance and troubleshooting
topics.
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THE COMPLETE SOURCE FOR ALL YOUR CONTINUOUS EMISSIONS

MONITORING SYSTEM (CEMS) NEEDS:

¢ Both Dilution and Extractive Type Systems

e Data Acquisition Systems (DAS)

e  Opacity & Flow Monitoring

¢  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




