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| ntroduction

50 - 70% of aCEMS Technician’s
Time Can be Eliminated

Time Currently Spent Recording
Pressures, Temperatures, Flow Rates,
etc. on Daily Logs



| ntroduction

Current Practices Provide Limited Benefit
for Dedicated CEMS Technicians

EVEN LESS for “Non-dedicated” Personnel

| nformation becomes “Lost” in CEMS Files
or Maintenance Logs



Solution -- Automate

L et the Computer do the Recordkeeping & Trending
L et the Technicians do the M aintenance

All of the Important Data Points can be Recorded
Electronically

All of the Data Points can be Assigned Meaningful
Warning and Alarm Limits

I not, the Data Probably Should not be Recorded



Automation I|mplementation

IS it too good to be true?
o Will it just be another headache?

Worth aTry! Depending on $

Midland Cogeneration Venture and RMB Decided to
Give Automation a Try

Seemed Smart to Try Automating aCT CEMS First
Included an Automation Option in the Bid Specification
Incremental Cost -- =$20K for all 12 CEM S



Automation I|mplementation

12 Combined Cycle Combustion Turbines
» Located in Midland Michigan

- ABB 11NM, Gas-fired

» Use Steam Injection

« 6 With Duct Burners

« 1 With Low NO, Burners

. 6 Rated at 103 MW

. 5Rated at 127 MW

. 1 Rated at 117 MW




Automation I|mplementation

All 12 CEM S are |dentical (Except for NO, Ranges)
o All 12 CEMS are 50:1 dilution CEMS

« Monitoring for NO, and CO, with Appendix D

« All Equipment, DAHS Software and Automation Software
was Provided by Spectrum Systems

CEMS are Housed in a Total of Three Shalters
o Four CEMS per Shelter



Operating Parameters

Unit onlineg/offline
Unit load
Zero-level calibration gas pressure
High-level calibration gas pressure
Dilution air pressure
Orifice vacuum
Sample flow
Umbilical temperature
Probe temperature
QOrifice pressure
Cdlibration status (pass/fail) for each analyzer
Water-to-fuel ratio
NOy cooler temperature
NO, converter temperature
NOj reaction chamber temperature
NOy sample pressure
CO, SR ratio*
CQO; light intendities (4 values)*
CO, sample pressure*
CO, sample cell temperature*




»¢ Midland Cogen Venture

File View MWindow EREeports Configure

e Unit 3 Unit 4 Unit 5 units |0B/06/2003
Turkine Status Online Offline Online Onlire ILalarmms | Unit 3
Generatar Load: 8937 —0.1 893 .95 53 .95 “HO:x Hiah | CABLE Compensated
MOx Mass: lhr 103.21 0.00 7524 95.03 e CABLE Compensated
M= Fate: kfmmBtu D.104 0.000 0.076 0.087 —co2 | CHELE SEmEEmEssise
Gas Flow @ scfm 16421.0 —320 165759.0 16537.0 Calarmss  Unit 4
Steam Injection : kpph 1002 -0 10035 99 9 -MOx Hiah | ST SEEle ) ST EIEEE
Heat Input: mmEBtutr 955.0 0.0 9940 995.0 j:_l E:EE Ezzt :: z:zg:zzz
slarmsad Unit 5
TECO ..I":"ILI"IE":.I"EEFS MO Hiah | CABLE Compensated
FFT Cooler Temp. : deg C -250 —2.40 —=2.20 —2.40 HOx CABLE Compensated
Convertor Temp. @ deg C =215.0 319.0 3160 Z28.0 CO2 | CABLE Compensated
FReaction Chamber Terg. @ deg C 501 49 9 502 49 9 Alarms | Unl'l' E
Figaction Chamber Press. @ mmHY 214.4 200 .4 207.0 216.35 MO High | CAELE Compensated
FMT Woltage : wolts -544.0 -535.0 —732.0 —725.0 MO CABLE Compensated
Sample Flow i 050 051 055 0.565 co2 CABLE Compensated
Lrate Time FACnitor hessage
O5/0e/z003 75405 MO HZ 05/068/02 07:52:00 NO<HzZ SPAM passed B 4483 E: 447.8
O05/06/2003 a303:z =F4 _Init & Sample line temperature out of range
Os/0e/z003 83102 CERASFLTT  |Fault CERS Fault
O5/0B/z003 8310z SE4 . Enit = S_ample line temperature Ol
[05/06/2003 8314z CERASFLTT  |Fault: CERS Ok
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"'".,,_ Midland Cogen Yenture

File View MWindow Eeports Configure
Setumte | Uit 3 Unit 4 Unit 5 unite |0Bf0Gf2003
Probe Pressure: in Wi —0G2 0.56 —0.72 —0.94 ILalamms | Unit 3
Prokbe Wacuurn: in Hg 22 .80 23173 2315 23.05 MO Hiah | CAELE Compensated
Sample Line Temp: Deg F 125 24 124 07 124 55 125 0z L “ABLE Compensated
Dil. Air Pressure: psig 49 75 45 75 a5 57 54 59 —cos | ':'ﬁ'E’_LE Compensated
Stack Probe Temp: Deg F 250.1 249 75 249 .83 250.49 paarmsa  Unit 4
Diluted Sarnple Flosw: m 5.325 5.624 7.885 5555 Oz Hiah | Blows Back in Frogress
MO EBlow Back in Progress
_Ccoz2 | Blow Back in Progress
slarmmss Unit 5
NOx Hiah | CAEBLE Compensated
MNO= CZABLE Compensated
co2 | CABLE Compensated
Barometric Fressure: it Hg 2917 | | Unl'l' E
Cal Gas 1 Pressure : psig 12151 MO High | CABLE Compensated
Cal Gas 2 Pressure | psig 1784 2 RO CABLE Compensated
Daily Lero Gas Pressure : psig 9.5 o2 CABLE Compensated
-I Date Time FAanitor hMessage
O5/M06/Z003 Fod05 MNO-HE O5/06/03 07:53:00 NO<Hz SPAM passed B 448.3 E: 447.8
O5/0E/Z003 8303z o LInit & Sample line temperature out of range
OS/08f=003 8310z CERSFLT1  |Fault CERS Fault
O5/08/=z003 8310z SE4 Init B Sample line temperature Ok
NEOTENE R CEMSELT 1 |Faul CEMS Lk
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"""\I Midland Cogen Yenture

_Sunmay | Alarms Unit 3 05/06/2003
[Celamms ] Unit 3
__HNox | CABLE Compensated
celarmsel  Unit 4
' _ Nox | BElow Back in Progress
I _ _coz2 | Blow Back in Progress
mejarmsed Unit 5
- __Nox | CABLE Compensated
I —coz | CAEBLE Compensated
_MOx High | CABLE Compensated
_ __Nox_ | CABLE Compensated
_ _ _coz2 | CABLE Compensated
ate Time hAonitor Wiessage
O5/06/2003 75405 MNOFHE O5/06/03 07:53:00 NOxHE SPAMN passed B 448.3 B 447.8
O5/06/Z003 g303z =F4 LInit B Sample line temperature out of range
OS/06/Z003 8310z CERMSFLT1  |[Fault CERS Fault
O5/06SZ003 8310z =F4 LInit B Sample line temperature Ol
SN 551 de CEMSELT 1 |Fault CEMS Lk
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Date Tine MMonitor Meassage
0Sf0&612003 73804 M O2 030603 07 :37:30 NOXZ2 SPAN passed : 902 E: 909
0Sf06M2003 73941 LFERO2 Unit 4 MNO», CO2 Fero Calibration in Progress
03062003 79421 SPANZ Unit 4 NOx CO0O2 Span Calibration in Progress
05062003 794921 FEROZ2 Unit 4 NOx, CO2 Fero Calibration done
030612003 i = o2z 030603 074400 CO22 FZERO passed bM: 00 E: 0.0
03062003 i = i MO 030603 0794400 NOxZ2 FERO passed b: 03 E: 0.0
0Sf0&62003 i v MNOxHZ 030603 07 :44:00 NOxHZ2 ZERO passed k4: —0.1 E: 0.0
0Sf0&6M2003 74851 SPANZ Unit 4 N, CO0O2 Span Calibration done
03062003 748351 SPAMHZ Unit 4 High MO« Span Calibration in Progress
0SM0&612003 719498 o222 030603 07:48:30 CO22 SPAMN passed kd: 9.0 E: 88
03062003 749499 o L 050603 07 :48:30 NOX2 SPAMN passed hd: 903 E: 9049
03062003 7Fo321 sPAMHZ Unit 4 High NOx Span Calibration done
0Sf0&62003 o905 MNOxHZ 030603 07 :53:00 NOxHZ2 SPANMN passed k: 4483 E: 4478
03062003 83032 >F4 Unit & Sample line temperature out of range
030672003 83102 CEMSBFLT1 |Fault: CTEMS Fault
03062003 83102 SkF4a Unitaé Sample line temperature OK
050672003 83142 CEMSFLT1 |Fault: CEMS Ok
- i

Click Search or type to Filter/Search Filter OFF
§05fu5f2n03 Search on Up Down Filter on
ICEMSFLT1 Search on Up Down | Hiveron
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Automation Software

Has User Configurable Warning and Alarm Limits
Monitors Parameters Continuously

Saves Hourly Averages Long-term

Accessible From Plant-wide Network

Stores User-specified Hourly Average for Daily Log

Can Save Dally Logs Electronically and/or Print the
Daily Records for Hardcopy Filing.



Conclusions

Significantly Reduces Recordkeeping Effort, While
Significantly Increasing the Vaue of the Information
Being Recorded

Currently Using 1 Technician for 12 Turbines -- With
2 Backup Personnel

Improves O& M Efficiency and Prioritization
Provides Valuable Diagnostic Assistance
REDUCES CEM S PROGRAM COSTS




Ongoing Activities

EPRI will be Conducting Follow-up Activities
to Refine Previously Developed Guidance on
CEMS Automation Implementation and to
Assess the Type and Design of Equipment Used
to Automate CEM S

NEXT STOP -- COAL-FIRED UNITS



