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Breen Sneay Agenda

 The Instrument
— What is it?
— What does it do?
— How does it work?
e How can | use it?

e EXperience
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What Is 1t?
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Breen £rcray What is it?

The AbSensor — Condensables probe is an
IN-Situ, continuous
condensables measurement device
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Breen £rcray What does it do?

The AbSensor condensables probes measures the temperature at
which material condenses out from the flue gas.

This material could be:

e Moisture (H,0)

 Sulfuric Acid (H,SO,) (H,O + SO,)

« Ammonium Bisulfate (NH;HSO,) (NH, + H,O + SO,)

H,O H,SO, NH,HSO,

212 ° F 330 ° F

The same device measures condensables across the spectrum!
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Breen £rcray System Installation

e The probes are installed
in 4” flanged ports

e Installation can be:
— Ahead of the air heater,
— Behind the air heater,
— Behind the ESP/FF

 Once service air and 120
volt power are at
location, the total
installation requires less
than 4 hours.
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Probe Construction
Breen SCi% . Upgrades

— The primary air tube
Is insulated to improve
cooling air quality

— A Heat exchanger coil
terminating in a tip
cleaner assures all
residual material is
removed with no
thermal shock

— The inlet orifice to the
detection cell is
enlarged to allow more
cooling air at a lower
pressure
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Breen £rcray Probe Installation

 The probe is
constructed with a
split ring flange to
allow for variable
depth insertion

 Probe installation,
Inspection time is
less than 15 minutes.
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How Does 1t Work?
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Breen £rcray How does it work? - |

Cooling Air Return / ®

> <
— I ¢
< il
/Cooling
Air Inlet

Cooling air flow to the probe tip is precisely controlled to induce
condensation on the probe surface
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Breen £rcray How does it work? - 11

Condensation = Evaporation

Equilibrium Dewpoint

A hot probe is precisely cooled until The probe is allowed to heat in the
condensation current is detected. Flue Gas until the current goes below
(Formation Point). a threshold (Evaporation Point).

Condensation > Evaporation Evaporation > Condensation
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How Can | Use 1t?
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Breen Ereray _ | How Can | Use It?
Solutions  Ammonium Bisulfate (AbS) measurement

 The AbSensor - AFP Instrument has been applied to:

— Closed-Loop SCR/SNCR reagent injection control to maximize
NO, reduction and minimize Air Heater Fouling

— Air Heater temperature control to minimize Air Heater Fouling
and improve Heat Rate
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How Can | Use It?

Energy
Bl'een Solutions Sulphuric Acid (SO3) measurement

 The AbSensor — SO3 Instrument has been applied to:

— Closed loop control of SO3 Mitigation systems for Blue
Plume and Mercury Control

— Closed loop control of Air Heater Outlet temperatures for:
* Heat Rate Improvement
» Air Heater Acid Deposition Avoidance

« ESP Inlet Temperature control for ESP performance
Improvement and corrosion avoidance

— Control of SO3 based flue gas conditioning systems for ESP
performance improvement and Blue Plume Avoidance
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Breen £rcray AbS Deposition
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Air Heater Temp Control

Breen sciii. EPRI APFG

.- GEOMETRY
b |ﬂ|tla| WOFk funded by EPRI ‘ Mumerical ‘l ‘
. F'arameter Value Units
and executed by Lehigh 11 %=ee
Univ. in the mid 1980s SHECRER RIS Nurmerical
L . Farameter “alue Units
« Additional expansion by Metal Matrix
H Thermal Conductivity of Metal Matrix £.3398| Btuhr-ft>-°F
EPRI Wlth Work done by S. Specific Heat of Metal Matrix 0.11608| Btuflb-"F
Tavoulareas and R. Afonso Density of Metal Matrix 453,996 Ib/°
in the 1990s. e
. Thermal Conductivity of Air 0.005926| Btu/hr-ft*-°F
» The comprehensive heat Specific Heat of Al 0.24243| Btufb-"F
transfer model for rotating ihiEnfess e [ tazfps

air heaters was released for
commercial use between Total Axial Length [Tkt (vax o) [ 2
2000 and 2004 as the EPRI j
Air Preheater Fouling
Guidelines (APFG).
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Breen £rcray The Process Parameters
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Breen £rcray Operator Display

The operator
display clearly
shows the
formation depth
compared to the
cleanable depth by
numerical display
and color.

AbS_FEvap_Temp = 290.00 DegF

Gas

6584.00 DegF

Air

Cold End 28.00 DegF
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|

AbSensor-SO3

Vv

Integrated Air Heater
Temperature Controller

Air Heater

\ |

‘ Air bypass damper

Ste

AH Operating Data

am Coils
Temperature —

Controller <—

Evaporation Temp

Adjust Air Heater temperature to prevent
consistent AbS/Sulfuric Acid deposition
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SO, Mitigation
Reagent Control

AbSensor-SO,; Probe locations Dewpoint

J

L= | Reagent

< | Controller

T

jg

Reagent Injection Points

*Hydrated Lime,
* Trona,

* MgOH
sAmmonia

Measure Sulfuric Acid Dewpoint post-reagent
injection and control reagent flow

*Back-end corrosion mitigation
*Blue Plume mitigation

*Active Carbon for Hg reduction enhancement
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Breen Sneray SO, mitigation
with Hydrated Lime

DewPoint Injection % Average DP

Min 182 0 189.74
Max 275.5 100 269.86
290 - 300
1 Dewpoint - 270 DegF Faan
260 503 ~ 20 ppm 5—280
i l- Dewpoint - 260 DegF EZ?D
270 503 -~ <10 ppm £
] tamal Dewpoint - 230 DegF £e: F2E0
260 503 ~ < § ppm — - e 250
250 : - 240
] 4 F230
240 H k220
] s F210
23'3-: Dewpoint - 190 DegF k200
2201 503 ~ 0 ppm ' H190
1 | : 180
2107 | | piFo
1 Baseline 50% Injection 100% Injection 30% Injection o T1e0
0 _‘ 100% | fsp
g : Injection | [,
10 o m— i
180 Dewpoint - 206 DegF 120
170 503 ~ 0 ppm 110
] 100
160 ka0
4 ~ L
- 600 1200 400 o0
] k70
140 Lb/Hr Lb/Hr Lb/Hr &0
i ka0
130 )
120 30
] 20
110+ 0
L e P S e A T i A i e R e e e \NCEMENT
13:01:10 13:30:18 13:55:49 14:20: 44 14:44:16 15:07:37 15:34:03 15:57:26 16:20:58 16:44:22
07 /21406 0742106 07421106 07421106 074241 106 074241 106 07421 106 0742106 07421406 07421106

DatesTime



SO, mitigation

Ener
Breen Soluﬁgns with Trona
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EXxperience

Ammonia based NOx Control
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Experience - |

Double Peak Transition - SNCR
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Experience — |11
SCR - Consistent Double
Peak operation

Double peak operation.

All day, every day!
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Experience — IV

SNCR - Reagent Flow

Slugs

Low-flow Reagent flow slugs causes AbS

ev_ MW
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290.6189

formation
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DateTime

T
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T
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23:59:54
022908

Better flow control at
normal load/flow leads to
alleviation AbS formation
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SO, Experiences
IN progress
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Breen E"?r?" _Sulfu rl_c Amd
olutions Concentration Variations

o SO3 levels often
change during the
course of a day

— current Farmatian

from load changes, 200 330
fuel changes, and 5 M0
ambient moisture £ 29
conditions . [ 270

» Because of this, the
level of mitigation
required will also
change during the
course of any given
day!
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Breen ooy Baghouse Application

* The plant holds the

outlet temp at 350°F
to avoid previous bag Fabric Filter Application | —FlueGasTem — EvapTemp
fouling 80
BN et on o
. The_re IS a t_yplcal 50 i 330 AL WL)“W AT e
F Differential T 310 S ¢ ]
between the Dew 5 200 s
Point and the gas |
temperature.

o A drop to a 320°F set
point would gain
almost 1% in Heat
Rate
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Cold Side ESP
Breen Eerey oI oIee

W/SNCR
*This plant is currently adding
approximately 20°F to the
outlet temp to stay at an Ty _ _
ACET of 190. December 6 - 10, 2006 Bl —E"am‘”’” _l:: o
" P

e N el

*The Air Heater Metal Matrix = = -._,j
model is being generated butit %™ |
IS expected that the max metal »
temperature will be about MW
60°F higher than the outlet o

220

[['
o
L}
@ 260
=
-5}
[

g a,S . 80 1l;0 120

Hours from 12:00 AM 12/6/06

*This would allow the plant to
remove the heating coils
without worry of fouling.
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Breen £rcray Conclusion

e A simple in-situ, continuous condensables device to
measure Ammonium Bisulfate and Sulphuric Acid
(SO,)

e Helps minimize Air Heater fouling while maximizing
NO, reduction

e Helps minimize Sulphuric Acid related:
— Back-end Corrosion
— Blue Plume
— Hg capture interference
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 Thank you for your attention!

— Application Notes are available for:
« Ammonium Bisulfate for SCR/SNCR control
* SO, Measurement for Enhanced Mercury Capture
* SO, Measurement for Blue Plume Control
» SO, Measurement for Heat Rate Control

— What additional Questions do you have?
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Thank You

For additional Information:
Breen Energy Solutions
1216Grandview Avenue
Pittsburgh, PA

(412) 431-4499
sales@breenes.com
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