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Back-Ground for Bob Bertik...

In the CEMS business for over 30 years

Was a System Integrator in my early years, now concentrate on the

“piece parts” that make up the sample conditioning system segment of most types of
gas analysis systems

Currently work for Universal Analyzers an Ametek company — 23 yrs in...

Universal Analyzers manufactures sample conditioning systems and components
“pieces-parts” in the USA (Carson City, Nevada specifically) and sells / consults and
supports globally
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PREAMBLE

CEMS have been in play for +- 50 years...some used for compliance purposes and others for
process measurements.

CEMS technology and practices for the most part have matured in the USA along with a few
other areas in the world but there are still many areas globally that have requirements but little
understanding of the importance of the “piece parts” that make up the system.

Many of the godfathers of the industry have since retired or moved on leaving the new
generation with little experience on the what can arguably be the most important part of any gas
analysis system...that is the Sample Conditioning and Handling Components of a CEMS
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PREAMBLE CON'T

Many that have the responsibility to maintain and operate any CEMS most likely
INHERITED what they have, didn’t have a say in what might have been appropriate
for their application and don’t realize there may be a different way or a better way.

—
Y Q&. of
. 3

o

Today’s brief discussion will touch on many of the various considerations that should
go into the thought process when specifying and designing or “after the fact”
upgrading a CEMS Sample Probe...
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Major Components of a CEMS

A B C D

“Front-End” Calibration
Sample Conditioning Analyzers Gas C CQAR

Components

Data Acquisition Handling
and Reporting System

-Gas Sample Probes NOXx

-Heated Sample Line -CO -Span Gases  _Compliance Software
-Gas Coolers / Chillers .02 _Zero Gas

-Sample Pump -SOX D Coll _

-Peristaltic Pump CO2 -Data Collection
-Ammonia Scrubber _HCI _

Flowmeters, Regulators, ‘Hg -Housekeeping
Pressure, Vacuum “THC functions such as
Gauges, Alarms... "H2S calibrations, blow back,

alarms, etc.
b
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LOTS TO THINK ABOUT AND CONSIDER

...Too much to read but you get the idea...

Water %, Sample Line Maintain temperature, Process Temperature,
Analyzer flow rates, Stack Pressure; Vortex induced vibrations, wall effects,
upstream equipment, proximate pipeline bends, positioning in gas flow,
center 1/3 sampling, aerosol formation at tip of probe tube, flow eddies at
tip of probe tube, particulate accumulation at tip of probe tube Dust Load,
minimizing diameter of sample path, maintaining constant sample pathway
diameter, surface finish, selection of surface treatment, appropriate
material selection for medla beware use of dissimilar materlal minimize
length of sample path, minimize number of components in sample pathway,
minimize wetted surface areas, minimize internal volumes, dead legs Iin
sample pathway, dead legs in valves and fittings, threaded connections,
flanged connections, seals, avoid contamination accumulation, ability to
clean entire sample pathway, ability to remove & replace filtered
contamination, ability to validate sample system, minimize flow rate,
stratification!!
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Application Questionnaire

When starting fresh, this or a written spec should always be the guiding document(s)

Avv\"‘a“m gt

oun
CKar®
otre o Appicato™
el

-
or nn\“
wpmbe et P,ne\ 0“"% Both
Gampores e MD\:;‘ Dﬁﬂege S
m\(\f‘g ske“‘ LY
e sy

O

(e} proces®

o |Tﬁ‘e
L Qgsﬂ(\be

M\u\el“ elcoF Vo
rrpe e

UNIVERSAL
Analyzcers Inc



Examples of considerations for an
Extractive Sampling System

« Straight Extractive

e “Cold Dry” or “Hot Wet”
o Determines the style of probe and analyzer(s)

 What are we measuring & how many
analyzers will be used?

0 Used to determine flow rate requirement &
pump / gas cooler sizing

 How much dust should we expect at the point
of measurement? ~

0 Used to determine filter sizing, filter staging
and blow back / back purge requirement
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Examples of considerations for an
Extractive Sampling System

e Particle size if it can be determined?

0 Used to determine what the porosity
sizing of the filters

« How much water is present in vol %?
0 Used to determine proper
gas cooler EREEERERER
sizing /
capacity

- e




Examples of considerations for an
Extractive Sampling System

 Temperature, Pressure, Velocity & other compounds in the
measured gas stream

0 Used to determine material types, probe and sample line maintain
temperatures & any extra probe tube support issues

 How long should sample line be?
0 Because we need to know
0o Measure twice

o Buy exact or Buy long and trim in the field

* \oltage, Maintain & Ambient temperature for the sample line
0 Used for design of heat trace and insulation requirement
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Examples of considerations for an
Extractive Sampling System

Hazardous Area Classification (HAZLOC) or General Purpose
o0 Used to determine heat trace type for sample lines
0 Used to determine sample probe heater and gas cooler electronics

o If determined to be Hazardous, we need to take care to prevent the spark
and arc that may cause an explosion...not a good thing!
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...Lot's to Consider...

So, What'’s your Methodology of choice?




Sample Probes




A CEMS Sample Probe is not a probe is
not a probe...

They are an engineered product with
many options to consider




Types of gas sample probes ...

» Extractive - Non-Dilution

» Extractive - Dilution

» Extractive - Low Dust Loading

» Extractive - High Dust Loading

» Extractive — Hazardous Area Classifications

* With NHs Converter for Ammonia slip measurement

* Multi-Point Probe Arrays

 Retractable
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Heated Sample Probes
The real purpose ...

HEATED FILTER ‘ MATING FLANGE ‘ PROBE TUBE

Serves as a Heated Junction Between the Point of Measurement (stack nozzle)
and the Heated Sample Line

Keeps Gas Sample Heated and in a Gas Phase to prevent Cold Spots Avoiding Pre-
Mature Condensate Drop Out, scrubbing and choking of the flow path

Initial Point of Filtration

Calibration gas inlet for daily cals — EPA compliance

Provides proper representation of sample with properly engineered and placed probe
tube ... EPA recommends the tube end at 1 meter off the inside wall of the stack...is
that the sweet spot?
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SAMPLE PROBE CONSIDERATIONS
AGAIN...LOTS TO THINK ABOUT

« Weather Protection Enclosure (NEMA or IP?)
o Non-Metallic
0 Stainless Steel

e Interior enclosure heated and with insulation?

* Filter Temperature maintain...250°F .. 340°F .. 375°F??

o Temperature control (integrated thermoswitch or remote electronic control)?
« Flange Sizing / Flange Orientation?

« Heat Shrink Entry Seal for Heated Sample Line — SIZE?
* Probe tube length and material and reinforcement?

» Filter Porosity Size / Filter Material?

Probe tip / Pre Filter?

Blow Back ... from shelter or directly at the probe housing?

P
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SAMPLE PROBE MATING FLANGE

Need to specify size to properly
mate to stack or duct flange

PLUS

Need to specify orientation
“TOP DEAD CENTER”

OR

“STRADDLED”
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For General Purpose or HAZLOC

 Most if not all of you work in plants * Thereis another world out there...Refinery,
where most or all of your electronics Petrochem for example where it is
can be considered for General Purpose iImperative that they use electronics that do
use and installations. not spark or arc and blow things up.

Class / Division Definitions

Class I - Contains flammable gases or vapors in quantities large enough to Il
produce an explosion.

Class Il - |s hazardous due to the presence of combustible dust in the air.
Class [l - Contains easily ignitable fibers or flyings in the air. However, the
quantities of fibers and flyings suspended in the air are not likely to be

large enough to cause an explosion.

Division 1 - There is a high probability of an explosive atmosphere in
normal operation. This can be for part of the time, up to all the time.
Division 2 - There is a low probability of an explosive atmosphere being
present during normal operation.

*Group designations further define the types of gases, and dusts (A, B, C, D) (E, F, G)
*Example of an American certification would be:
— Class |, Div1, Groups A, B and C; Class ll, Div 2, Groups F and G
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Probe for Hazardous Areas
Certified for the Area Class

FM, CSA, ATEX approved for Class | Division Il areas
OR suitable for use in
Class I Division Il areas with a Purge
APPROVED OR
. . Custom configurations with site specific approval
through our approval agency.

4 ¢
MODEL NO.
Loy AM SERIAL NO.
5200 CONVAIR DRIVE VOLTS
CARSON CITY, NV 89706

CLASS | DIV 2 GROUP AB,C.D
@ MAXIMUM AMBIENT TEMPERATURE 93°C

APPROVED TEMPERATURE RATING T3A

WARNING - EXPLOSION HAZARD -
SUBSTITUTION OF ALL COMPONENTS MAY IMPAIR
SUITABILITY FOR CLASS 1, DIVISION 2

AVERTISSEMENT - RISQUE D' EXPLOSION -
LA SUBSTITUTION DE COMPOSANTS PEUT
RENDRE CE MATERIEL INACCEPTABLE POUR
LES EMPLACEMENTS DE CLASSE 1, DIVISION 2

WARNING - EXPLOSION HAZARD -
DO NOT DISCONNECT EQUIPMENT UNLESS
POWER HAS BEEN SWITCHED OFF OR THE AREA
1S KNOWN TO BE NON-HAZARDOUS

AVERTISSEMENT - RISQUE D' EXPLOSION -
AVANT DE CONNECTER L' EQUIPMENT COUPER
LE COURANT QU 5' ASSURER QUE L' EMPLACEMENT

EST DESIGNES NON DANGEREUX
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Solutions include...

Probe for Hazardous Areas Utilizing a Purged Enclosure
Makes it Suitable for the Area Class

Additional components or any modifications
to the standard, approved configuration void
the pre-approval

Providing a Purged Enclosure which
declassifies the internal components and
makes it “suitable for the area
classification...less expensive

Doing a one-off Inspection and Certification
performed by a NRTL such as FM, UL,
Metlabs, Intertek, etc....more expensive

Manufacture with all electrically rated
components within the enclosure but no
Purge or 3" party inspection and
Certification by a NRTL...less expensive
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Common Filter Size and Porosity

A common Filter Porosity (at least for my
manufactured sample probes) is 2um but others use
anywhere from 2um - 7um

Natural Gas Fired Anything is what | consider low to
moderate dust loading and 2um is typically the best
technical solution.

Other applications such as Coal Fired plants,
Incinerators, RTO’s, Steel, Refineries can be dirtier
and while the 2um may still be the best technical
solution, for these, we should consider a larger
surface area type filter element and a more
aggressive blow back

Particle sizing should also be considered, and
certain applications may be sub 2um. With these
applications, a lower porosity filter may be
required....such as 1um or even 0.1um.

WHEN YOU NEED IT...YOU NEED IT

Choices
Ceramic .... SS
Hastelloy ... Glass Fiber
Polyethylene ... Teflon

Large and Larger Surface Areas
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Common Probe Tube Material Selection

Probe Tube Material Max Temperature
316 SS 1100°F / 593°C
Inconel® 1600°F / 871°C

Hastelloye C276 1900°F / 1037°C
310 SS 2000°F / 1093°C
Hastelloy ® X 2150°F / 1177°C
Ceramic 2600°F / 1427°C

a8
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Common Probe Tube ADD-ONS

...WHEN YOU NEED THEM, YOU NEED THEM...

Probe tip Demister used
after a wet scrubber

when it is “raining in the
stack”

HTLEES
[ I— T —

LIP “Low Induction Particle” rejection. When the
sample inlet velocity is low the probe pulls in
fewer particles

H
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Example of Chemical Incompatibility

2
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Example of Temperature Incompatibility
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And another example of what Temperature can do...

Simple Cycle Turbines are known for high exhaust temperatures...e.g. 900-1100 deg F...

At these temperatures, the Chromium protective layer breaks down, and Molybdenum Oxides can form
on the surface of the very standard 316SS. Moly then reacts with the NH3 / Oxygen to form NO...

We have also tried Hastelloy C276 which has better results but at the higher temperatures it to can also
undergo a thermal oxidation...It's high content of Nickel plays a part in the reaction with Oxygen and
Ammonia at elevated temperatures to again form NO...

It is the above reactions, as a for instance where we get these false high readings vs your real NOx
number

If the temperatures are low enough, we can put a barrier on the metal exposed to the exhaust
stream...that is for instance SilcoNert. Issue is that the Silconert coating, in particular Silconert 2000 has
a maximum operating temperature of +- 750°F.

We have found it best to use “Nickel Free Alloys” such as Hastelloy C22 or Inconel 625 for this reason.
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Velocity should be another consideration as
when specifying a sample probe, In
particular the probe tubes on a

Turbine exhaust!




(4
Standard Velocity Applications LqD

< 65 ft/sec

Point of Connection Support

Probe Tube Support Collar

T 658 FLANGE WITH MOUNTING BOLTS, FLANGE
! ‘GASKET & PROBE SUPPORT COLLAR

EAl
LE

M )] semmumgee
I\I‘ i FLANGE GASKET
L ’I]:] — FLANG! ]
Sch 40 Pipe Sch 80 Threaded Connection
T
\ Len
L| l\—1.’2"SUEA O " ° o
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High velocity applications

lq UNIVERSAL

What | call a Hybrid “High Velocity Probe”

High Velocity Probe Tube
Duct / Exhaust Flows > 65 fps

1171
] Extended Support Tube and &
e Spiral Wrap on the exposed tubing
1.32"—l 105"
f H 9.H'ﬂ.'ﬂ.'ﬂ.%l!Hl'!HHH'nHH'IHHHWHHHH“?
36" 24"

RIGHT SIDE VIEW
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[
High velocity applications (I,qm:D

> 100 ft/sec
Typically found in larger Simple Cycle
Turbine exhausts

High Velocity Probe Tube Duct / Exhaust Flows > 100 fps

Gussets, Lateral support and
Helical Strakes / Spiral wrap
reduce the forces on the tube
due to vortex shedding
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Probe tube Stress Graphic

CEMS PROBE VIBRATION IN HIGH-VELOCITY STACK FLOW

PLAIN PROBE - VORTEX SHEDDING & HIGH VIB?ATIISN HELICAL STRAKE PROBE - VORTEX DISRUPTION & LOW VIBRATION

T

| WHY HELICAL STRAKES WORK

. : The helical strake continuously ; .
changes the flow separation & VORTEX FORMATION
UPWARD point around the probe Lo DISRUPTED

STACK FLOW Alternating vortices circumference ‘?mi along its Helical strake breaks
forr erelohia length, preventing the Y f

synchronization of vortex
shedding and greatly

i up vortex coherence
VORTEX SHEDDING behind the probe. and prevents the
CAUSES ALTERNATING . { 7 formation of a

LIFT FORCES . / [EuCHn almeting W ‘ von Kérmén street.

Pressure is lower on hydrodynamic forces.

one side of the probe =2
than the other,

creating an KEY BENEFITS

T A
Bk 2 " e / / | " %
alternating lift force ‘ i v - . & Greatly reduces vibration
that excites probe ro Al 3 and fatigue
vibration. y u_‘ - T e S A

A S — = - | ¥ Extends ;?robe and
\\‘\\ S = —_ support life
VR . e Improves reliability
AV \ 3 in high-velocity stacks
STROUHAL FREQUENCY:
f,=StxV/D
Where:

f, = vortex shedding
frequency (Hz)

3 | R MINIMAL
FLOW IMPINGES ’ Mo impact on sampling B FLOW IMPINGES TIP. DEFLECTION
ON PROBE N performance : ON PROBE ! )

St=Strouhal number CONDITIONS (BOTH SIDES)

(~0.2 for circular cylinder} @ Stack gas velocity (V):
V = stack gas velocity (m/s) ' | | . High and constant

D = probe diameter (m) = @ Probe diameter (D):
Same e | = Vortices disrupted

Sl b SR

RESULT

VIBRATION RISK ; High alternating loads
High vibration occurs ‘ * Large tip deflection 3 Minimal tip deflecti

J ition: = C
when f = f, i Fatigue and reduced probe life Bas ChpasInn: LU (s b
(shedding frequency : Same 5 Extended probe life

1 Potential for failure :
approaches probe ¢ | Dust loading: Same B Improved reliability
natural frequency). ] i

Probe length: Same 5 [ * Reduced alternating loads

=) GAS FLOW DIRECTION ~___ STREAMLINES (CFD) 2 PARTICULATE TRAJECTORIES O LOW PRESSURE O HIGH PRESSURE
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THERMAL PROCESS MANAGEMENT




(

( Lq UNIVERSAL
Analyzers Inc,

Probe tube Stress Cartoon

2nd Generation CEM'S Probe Comparison - CFD Style Flow Visualization

Plain Probe

Helica

Minimal ti

Flang:
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Probe tube Stress Video ) [a e
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¢
Spiral Wrap / Helical Strakes — What are they? quD

Helical strakes are aerodynamic stabilizers used to reduce
forces and deflections due to vortex shedding on structures such
as stacks, tubulars, and chimneys. They consist of fins that spiral
along the structure's length, disrupting vortex shedding and

improving aerodynamic properties.

Everyday & Industrial Uses

Industrial Chimneys and Smoke Stacks:

You will often see these large metal spirals wrapped around the top
one-third of tall factory chimneys. They keep the tall, slender vents
from swaying violently during high winds

Car Antennas:

Have you ever noticed a tiny wire spiraling up your car's radio
antenna? That is a miniature helical strake! It stops the antenna
from whistling and vibrating when you drive fast down the
highway

Thermowells:

These are protective tubes used inside chemical factories to
measure heat. Tiny strakes are carved into them so they do not
snap under the high-pressure flows of moving chemicals.

AMETEK
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Another Probe Tube Option ----- Multi-Point

Multi-point probe tube arrays are used and excel as a useful solution for a
cross-stratified stacks in scenarios where the user is attempting to measure
relatively low pollutant/concentration levels

A Multipoint Probe Tube and Sampling System are designed to obtain a
representative sample when there is stack stratification in a Continuous
Emissions Monitoring System.

A typical system will include multipoint probe tubes (2 or 4) with heated probe
filter(s), short heated jumper sample bundles, and a mixing/averaging module.

P
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Another Probe Tube Option ----- Multi-Point

-Multi-point probe arrays were rarely considered up-front with a new CEMS ...
but times are a changing...

-Usually a requirement / consideration as RATA numbers trend towards failure
-Short stacks and not having proper mixing is one cause

-Changing disturbances up stream contribute to deteriorating values
(e.g. Catalyst getting old, ducting out of alignment)

-Ever changing measured values going lower and lower...fewer molecules to
measure

-Multi-Point Probe tube array is a special, more costly consideration but can be
the difference between passing and not...
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Exaggerated Example of a Stratification Profile

SINGLE POINT
CEMS SAMPLE

PROBE
Used to measure relatlve_l)_/ low MULTIPOINT MULTIPOINT
concentrations in a stratified CEMS SAMPLE CEMS SAMPLE
PROBE 1
gas stream. PROBE 2

REFERENCE
METHOD
TEST PATH

Stratification profile showing a
multipoint probe tube array, the
reference method test path, and a
single point sample probe test
point
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Example
Stack i.d. 13.5ft.

2ea. Cross stack
“criss-cross probe
tubes

lea. Heated / nested
mixing/averaging
enclosure with
heated flow meters
and manifold

PART NO. || SHEET REFERENCE |
60012142] |  [SHEET2[ |
6001-2791 | |SHEETS 4 THRU B[ |
[ |e0012792] | |SHEETS 9 THRU 13[ |
| 160012339/ CTB] | |SHEETS 14 &15] |
INTERCONNECT
|| PLUMBING SHEET 16
INTERCONNECT
| WiRING SHEETS 17 & 18
LAB TEST SETUP SHEET 19

INSIDE CEMS SHELTER

SAMPL

(8001-2128)

E CONDITIONER

TEMPERATURE CONTROLLER PANEL

MULTIFOINT
PROBE TUBE

ARRAY
(B001-2142)

PROBE A = S PROBE B
270SF PROBE 2705F PROBE
(6001-2701) = (8001-2701)

2 PT SAMPLE MIXING SYSTEM

=
(6001-2782)

|
_ | )

4>y
g

/

-EXISTING SAMPLE LINE

-6261-250-147

H"'“‘—D«.— -

0
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(6001-2338)
ku
SUPPLIED
LOOSE
|7'33R1—|
! Q ! 7 A EEH] ASSULT HES
1[ssR2] | [ Is) AMETEK _|
LE:JJ Sl b Rev|[ oAt DESCAFTION |own s
—t REVISICNS
SAMPLE SYSTEM LAYOUT R | s [E)] e
=y HTS o 1T _OF 19
| [Fatto.] | FOR [CRAANEY | AMACHADO | | | ECC%| || DRAWING NO.
sEETARE| | Ammev [ [ DRUSSEL| | |aae2 PETIZ |



I 18 1/2" | 112" ey
[ n o —| ___s_*ﬂ IIII WITH MOUNTING BOLTS, FLANGE GASKET &
b
/T Ty | eoLenom vave | |Pross surPoaT coLLAR
L~ [P zmssanss /

e Gas Sample probe
/ ..-/

FIRATTE-TaTT With “en

ETTE
@‘--TO CIFFERENTIAL PRESSURE TRANSDUCER [:D]

{HIGH PRESBURE) T EPLIT WASHER

FIN T76-1007

ETYF

~——| FLANGE NUT2 'Heated fllter

FIRETTT-T005
ETVE

| ——BLOWBAGK 3 DF FORT [LOW PRES3)

-Blow back

——— HAND REMOVASLE
KNOB FOR FILTER
ELEMENT ACCESS

-Mating flange
i} C[m

L_J,.m -Extra support welded
| I to flange for long

17 — —
7 umm_w — - Mﬂj—k probe tube

& TUBE

FN 3TEETTEE 1 | ]
f_']\ ]_'_'| -Heat shrink
. ey L boot/entry seal for
oien e heated sample line

RIGHT 3IDE VIEW

i F ke -Differential pressure
ENCLOEBURE 18" X 16" X &" | ConnECtionS and
P*“fﬁﬁ'ﬁi\l transducer to monitor

— e |health of the multi-
REQTD DESCRIFTION | [|UALPN]
1 KNOS O-RING VITON 45040018 H
| 1 FITes CRNE IToM | [ =0a001E p o | nt ar I ay
1 TALENAIN VALVE (34y) || | 4SEE-smee
T AT FICTRER REEGE
[ i i | T ACCUMUILATOR 295 R-NM01
T TlE=. P HAND TIE0-1141
T FILTER [ RNGE O-RING | | [ =903000%

' AMETEK | | =T 5=
|
NOTE: @'-“w;z“) || ate DEZCAFTION
2 : H 8001-2791 - DATE FY‘E\;_ISIOTSF}EE HEET
/1 WPRESSURE XMTR ADJUSTMENT SCREWS | LAYOUT & DIMENSIONS DarEagis wrs~ | o7 | [z ord
SHOULD FACE THE DGOR Fatho.| | FOR CRANNEY | RMACHADO | | | ECO¥| | DRAWING NO.
BOTTOM VEW SEE TAELE | | [4PvD Y | | DRUSSELL 3 P3|
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179.5"
L 1843 |:26|, |4208), |@3%g 12092, |WiE|, [15824], 18807
Multipoint Probe tube
-Can be Stainless = ] 1 " =
Steel or Inconel or b \@ m,,."n.s,nm__/ W
: : 1 88605
coated with Silconert ot S &
Coating
-8 holes per tube
usually to mimic o
traverse pOintS from } ITEM |QTY PARTNO. DESCRIFTICN MOTES
1 2 51551501 Multipoint Probe Tube, 31855 551501 + (2] 5155- 1520
the StaCk teSt team 2 2 A 1Ft 31555.PFD|:ET!‘ES;LHX)RWJ'4"15MF|EQE {ﬁ}akeup.:1}0;]l1.£141
For Installation on Opposing Mozzle Flange

Flanges with extra in- 3 (|l e g 16
stack support for the
tube

NOTES:

,'Q_\,MJG\IMENT ARROW PROVIDED ON TOP AND BOTTOM OF
PROBE TOHELP FACILITATE ALIGNMENT DURING INSTALLATION. FOR BEST RESULTS, INSTALL

SUCH THAT THE SAMPLE PORTS ARE SIDEWAYS TO THE SAMPLE FLOW. e L e EY [EEET TE
s, AMETEK |
2|[TWQ PROBE TUBES AND TWO PROBE TUSE SUPPORTS FOR THE OPPOSING NOZZLE "‘-—._.-) ] e ;ﬂ;‘n: [
FLANGE WILL BE PROVIDED FOR INSTALLATION AT 00° FROM EACH OTHER. LT FOAT PADEE TUBE DETAL —m '*zﬁ_reﬁ EE—m
3/ BEE DWG P2270 FOR CONTROL PRINT FOR 6001-2142. - T T 2674
[|_Puthn | | FOR DAORNEF [ Watser
BEE TAELE | | |#rvmet | D Rl
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Another Example

-approx. 7ft.
Stack i.d.

-Criss-cross
probe array

-probe A
enclosureis a
combination
heated filter, flow
meter,
mixing/averaging
module

-probe B is a
heated inter-
connect

-short heated
sample line
connecting probe
a-b

MOTES:
)

gikENSTNG CEMS PORT: 2" 130F ANSI B16.5, STRADDLED ORIENTATION.
B.75" NOZZLE LENGTH [STACK CD TO FLANGE FACE)
PORT IS INSTALLED AT 55-107 ACCORDING TOATS EXPRESS
GENERAL ARRAMGEMENT, UNIT 1 WEST SIDE ELEVATION DWG MO. 0001
A
£ 2%,(2) REQUESTED PORTS: 3" 150 ANSI B16.5, STRADDLED ORIENTATICN
— | WITH 8.75" NOZZLE LENGTH [SEE DETAIL &)
TO BE INSTALLED 6" LOWER THAN EXISTING CEMS PORT AT B5-4°
A
£3%.01) REQUESTED PORT. 3° 150# ANSI B16.5, STRADDLED ORIENTATION
= | WITH 8.75" NOZZLE LENGTH ({SEE DETAIL A
TO BE INSTALLED AT SAME ELEVATION AS EXISTING CEMS PORT, 85-107

4/ |PRODUCT WILL SHIP FULLY ASSEMBSLED

MULTIPOINT EYETEM
DVERHEAD WVIEWN - UNIT 1

R
AMETEK | |
[

(4
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Application: It is used in stack testing and stationary source emissions monitoring
(often in conjunction with methods like EPA Method 2 or local source test protocols like SCAQMD 511) to
ensure a multi-hole probe extracts a representative gas sample across a stack or duct

Compliance: All of our multi-point probe tube arrays must go through specific testing per EPA GD-031
and meet the criteria required to verify the performance and flow variability of multi-hole gas sample probes.
Probes must demonstrate that their flow rates and sampling characteristics meet specific limits defined in the
guidance before they are approved for regulatory emission testing.

It is Extensive and required along with a documented report.

Whether it is cross-stack multi hole array with (2) individual probe tubes or
(4) individual probe tubes around the circumference of the stack, testing must be
performed in shop to assure compliance.

With the current Data Center activity, there are lots of Simple Cycle Turbines with
shorter stacks and the potential for stratification being ordered.

Multi-Point Probe Tube arrays considering High Velocity exhaust rates are being
spoken about a lot these days.

(4
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https://www.google.com/url?sa=i&source=web&rct=j&url=https://www.epa.gov/emc/method-2-velocity-s-type-pitot&ved=2ahUKEwiVmMbFje-WAxXoAoYAHZuRKroQy_kOegoIAggACAAIERAH&opi=89978449&cd&psig=AOvVaw2NkGwCC6V-Q794z1AUj8zS&ust=1789510849981000

Another Probe add-on considerations — Measuring Ammonia

»

Measure Ammonia with a Tunable diode Laser (TDL)
Alternately calculate with the EPA’s archaic work sheet
Alternately use a NOx differential Methodology

Ammonia Converter at the probe for NOx differential

Ammonia Scrubber to Deal with Ammonia Salts from Slip
- Ammonia reacts with acid gases to form salts...
- e.g., Ammonium Sulfates, Ammonium Nitrates
- Salts plug off filters, clog sample lines, get to pump heads, etc.

Common solution...
- Scrub with media that is impregnated with Phosphoric Acid
- Can be heated if installed upstream of a gas cooler
- Typically located downstream of a gas cooler - un-heated version

Lq UNIVERSAL
Analyzcers Inc,




And yet another type of CEMS Sample Probe...A Dilution Probe
...Typical but not exclusive for Coal Fired Power Plants...

* Application usually dirtier than clean burning
natural gas fired turbines.

« Uses compressed air and a critical orifice to dilute
the sample

« Sample System is reduced to providing clean
instrument air as the motive air for an eductor,
reading vacuum to assure sonic flow through the
eductor and then regulating pressure and flow to
the analyzer(s). Temperature control for the
probe and calibration gases for daily validation.

Usually done with a Dilution Probe Controller Module

Dilution Probe Controller

i —_
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A Probe is not a probe is not a probe...




While this was brief, | hope | shared some food for thought. Please reach out if
you have any specific questions that | didn’t cover or if you have a nagging CEMS
Sample System issue and often think to your self...

..."there’s got to be a better way!”

THANK YOU FOR YOUR TIME!!!
...AND A BIG THANKS TO CISCO...SHANE, WALT AND THE
TEAM FOR ALLOWING ME THE OPPORTUNITY TO
ADDRESS Y'ALLI...

BOB BERTIK
UNIVERSAL ANALYZERS
+1(805) 218-2746
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