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A lead developer and user of the sorbent trap method since the
early 1990s

— Lead contractor in development of EPRI Quick SEM™, now Draft EPA Method
324 / 40 CFR Part 75 App K and Method 30B

» Partnership with ThermoFisher to advance mercury CEM

— Currently owns or operates 11 systems. Provides monitoring support to
power geneators for additional systems

» Successfully implemented EPA Method 30A
* Full-scale sorbent injection tests for mercury control
— Over 40 units tested - sponsored by DOE, EPRI, and power generators

— Testing with various coals and unit configurations, including ESP, SD/BH, WPS,
TOXECON™ and, TOXECON II™
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Perspective

+ Hg CEMS quality assurance metrics are more
appropriate for systems without mercury control
Criteria to Pass:
RATA: + 1 ug/m3 for < 5 ug/m?3

If CEM = 0.5 and OH = 1.49 ug/m?3, RATA passes, but
OH shows only 70% removal and
CEM shows 90% removal

Daily Span Calibration Error: + 1 ug/m3 for < 5 ug/ms3

*’ Most systems with mercury control
&> ¢ will be at or below 1 ug/m?3

s ADA

5/21/2009



Sorbent Injection and Hg Remove
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Hg Removal (%) Due to Sorbent

Tools to Assure Proper Operatior

+ RATA
» Daily zero/span

» System Integrity Check with Oxidized Mercury
» Linearity Checks

» Diagnostic Capabilities of System

fapa
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GAP: “But it passed the RATA”

* What has changed since RATA ?
— Outage
— Maintenance performed
— Developed leak
— Others

* RATA requirements for “Passing” may not be tight
enough to verify permit levels
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GAP: “But it's Passing Daily Cals

Common Issues

» Cold Spots and Contamination
— Sample line — results in low bias
— Calibration line — results in high bias
* Slow Response
— May need longer span period
— Often needs cleaning or new converter core
— Humidifier Empty
* Dilution Pressure

— If dilution pressure changes between calibration and sample
periods, the calibration will not be accurate o
(\AabAa
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Poor Response to Oxidized Hg

Most common issue: COLD SPOTS

£apa

Other “Common” Issues

» Temperature setpoints incorrect (Cold Spots)

* Not allowing sufficient time for conditioning of new
components
— Lamp
— Converter core

» Activated carbon on oultlet filter or stinger possible
(frequent blow-back recommended)

* Insufficient insulation or probe box open (Cold Spots)

fapa
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Baseline

No measurable differences in particulate emissions for two periods shown

Linearity Checks

» Valuable tool to indicate degradation of calibrator

s ADA
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Diagnostic Data

CHAMBER LAMP

= rfint pipp out (al}

INTENSITY
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2190000
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1PRNT 12807 U3ANMIT  1R1AF N7 HIMT  XNANT  ANT AT 2|07
0o 0:00 0:00 o:00 0:00 0-00 0:00 0:00 0:00 0:00

DATA AVERAGE RANGE STDEV
rfint 21744.16 21453 / 21920 105.15
lamp intensity not below 20000 Hz

chamber lamp intensity degradation typical
lamp intensity close to 20000 Hz limit
recommend replacement

17 Operating Parameters Monitored by ADA

Diagnostic Tools: Example

ADA-ES CEMS DAILY OPERATION REPORT

SYSID # 90 DATE: 01/22/2008
LOCATION: WE PRESQUE ISLE QUTLET DOCUMENT REVISION: 0712-03

MERCURY MEASUREMENT AND CALIBRATIONS

—— HG TOTAL CHAHHEL —— HG ELEMENTAL CHAHMHEL —— HG OXIDIZED CALCULATED

MERCURY CONCENTRATION (uG/WSM3)

0.00
1.00
114 s 1nMe M7 118 19 1720 w21 122 123
e SYSTEM ZERO / SYSTEM SPAN RESPONSE — CALIBRATION SPAN CONCENTRATION

fapa

5/21/2009



HG TOT 0.5 0.05 035 HG TOT 0.5z oos 0.57 016
HIG BLEW om -0.08 0. 004 HG ELEM on -1.08 012 0.04
HG X 0.58 0.05 356 0.3z HE 0K 051 016 0.2 0.1z
CALIBRATION FACTORS CALIERATION MULTIPLIERS
DaTA START END DIFF A¥G DATA START EHD DIFF AYG
EEsG 1.7 1.58 -0.14 1.67 RAW E BEG 007 ooy 0.00 0.07
T BEG 1.52 1+ -0.08 1.51 RAW T B&G a7 oor o.o1 0.07
E CCEF 1.08 053 -0.10 105 EMULT 24.95 1264 b | 2425
T COEF 030 053 0.03 o T MULT 0.7 .48 -0.55 .o
DL FACT 23.10 23.10 o.m 23.10
SYSID 280 LOCATION: WE PRESQUE ISLE OUTLET DATE: 01/22/2008

MERCURY MEASUREMENT AND CALIERATIONS

—— HE TOTAL CALIBRATION RESPONSE —— 1 ELEMENTAL CALIERATION RESPONSE
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WERTIE  t@RTE  M@RTA)  tERT43 @eTes  WmaTes  i@ETsz  maTEE 1@aTEs
LAST SYSTEM CHECK CALIBRATION RESPONSE
aTE | Tme | ELEM ZERD | ELEM SPAN I TOTAL ZERD | TOTAL SPAN |p5uu
|-'12’1mﬂ| T:37 | -0.02 I D16% | 485 | -1.51% I 002 | -0.20% | 487 I -1.2%% | PASS
(CALIBRATION QUALITY ASSURANCE
soan | wee | moos | eseox | mzooe [ tseow [ wetcaseer | 575 CaL BRIFT
EIEE NN | oo | o | | ow [ sese
GAS HODE BREAKDOWN
wooe | auro | seweie | wzzo [ aseen [ ozeeo | osean [ szzeo [ sseen [owrcan [ mec-
P{TRECl 100.0% | 54.4% I 0.0% | 0.0% | oos I 0.0 | [ | 0.7% I 0.0% | 36
COMPONENT FOWER AND COMPENSATION SETTINGS.
seT | SERY | RE I umE 1 | unul o I U | STHG | Lowe I TR | B OMP
FLTDNl oo | 100.0% I 100.0% | .08 | 1005 I 100.0% | 100.0% | 100.0% I 0.0% | 00%
ALARM ACTIVATION ADDITIONAL ALARMS

LM | HGO Hez HaT PRI | FLOW | LMPINT ALaRM | FRosE | Tewes
PCT LOW 0.5% 0.6% 0.0% oos 0.0 PCT ANY o0%
FCT HIGH 0.0k 0.0% 0.0% 0.0% oo% 0.0% FAILSAFE TEMP 160

Diagnostic
Tools:
Cal Data

»
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SYSTEM TEMPERATURES
— HG CONYERTER TEMPERATURE — HG OXINIER TEMPERATURE
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PROBE TEMPERATURES AMALYZER TEMPERATURES
AVG MIN Max TD DATA AVG N Max T
T61.02 T4 756.55 317 CHTHE H 44.58 45.39 013
126.13 1154 130.73 3 LVP THE 4430 “#.16 “et 0.08
22036 7.3 2314 1.74 INT TVE 2861 pri -3 2915 07
UME TMP 140.05 138.35 14438 1.00
OTHER DATA SETS OFTIONAL ANALOG INPUTS
DATA AVG MIN Max TD DATA AVG N Max T
PMTY 453.9% £3.62 45397 on AN i i 3 0.0z
ANZ - - - -
DATA START END DIFF AVG AN - - - -
LapNT | 85017.30 | BOETEN0 | -4141.20 | 8118051 AN - - - -

Diagnostic
Tools:
Temperature
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SYSTEM PRESSLIRES.

— DILUTICH PRESSURE — EDUCTOR PRESSURE —— BLOWSACK PRESIURE
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« SVETEM TERD | SVSTEM SPAN DATA = BLOWBACK DATA
PRESSURES PRESSURES
DATA AVG MIN To DATA AVG MIN MAX sTD
DILPRES 454 4.29 005 OFF PRES 0.3 oI g 0.05
DILPT 45.43 4533 008 ORFP T 085 0.65 0.74 0.03
oiLP 3 45.43 4533 4£.53 007 ORFP S 085 0.66 0.74 0.03
EDU PRES 16.42 1615 16.70 oo PRE VAL nm 2165 012
12 113 17 004 BEK PRES m 107 182
123 1.10 130 0.08 CH PRES 43,65 50.19
354 3.18 k-3 o P £43 &4
314 309 315 003 oPs 433 i 4570 134
313 308 315 004 FLOW L) 039 0s7 003

Diagnostic
Tools:
Pressure
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Comments from ADA CEMS
Team

Operators are not using diagnostic data

+ “CEMS Operators are very capable of working on the
systems, taking things apart and putting them back
together, but they do not focus on the details to make
sure the system is working”

« “.... futility and potential for damage by just opening up
the box and turning wrenches”

« “...use the data files to troubleshoot. | have started to
use this tool and been able to diagnose problems

quicker and more efficiently than before” "
(\apa

Recommendations

I For CEMS Vendors

°
— Improve temperature management

* For Integrators

— Offer diagnostics packages that highlight potential operational
issues

* For Operators

Monitor the operational information to assure system is working

properly

Conduct regular RA checks with sorbent traps

Make sure system stays hot

Implement tighter QA standards

Provide sufficient training and support

8 ADA
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Sharon Sjostrom, ADA-ES
sharons@adaes.com
(303) 734-1727

Thank You

Questions?
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