MONITORING APPROACH SUBMITTAL

I. Background

A. Emissions Unit

	Description: 

(Type of emissions point)

	Combined Cycle Combustion Turbine
 with a Natural Gas-Fired Duct Burner-
 Heat Recovery Steam Generator


	Identification:

(Emissions point number)

	088


	Facility:


(Location)

	Walt Disney World Resort Complex – Facility ID 0950111



B. Applicable Regulation, Emission Limits, and Monitoring Requirements

	Regulation No.: 40 CFR 60 Subpart GG


	

	Pollutant: Carbon Monoxide



	25 lbs/hr or 110 tpy burning natural gas


(Emissions limit)

	Pollutant: Carbon Monoxide



	24 lbs/hr or 4 tpy burning fuel oil


(Emissions limit)


C. Control Technology

Carbon Monoxide (CO) is controlled or reduced by the use of a catalytic oxidation system, which is effectively a passive control system.  The catalyst (stainless steel foil coated with calcined alumina with platinum metal) enhances the chemical reaction between oxygen and carbon monoxide and forms carbon dioxide as the end product.  This reaction is greater than 80% efficient at 392° F (200° C) within minutes of gas turbine startup, before power generation begins.  The catalyst normally operates at a temperature around 800° F (427° C) with corresponding CO removal efficiencies above 90%.  The carbon monoxide removal efficiency increases as temperature increases up to the maximum operating limit of 1250° F (677° C). (Refer to the attached graph in Figure 1, which illustrates the carbon monoxide conversion efficiency at varying temperatures up to 500° C (932° F).  This system is designed and certified by the manufacturer to operate while the plant is burning either natural gas or new No. 2 diesel fuel oil.

A plant operator occupies the plant control room 24 hours per day, which allows the plant personnel to monitor two key catalyst operating parameters.  Namely, catalyst inlet temperature and pressure drop across the catalyst bed.  A high temperature alarm is in place to alert the operator if the catalyst inlet temperature exceeds 1250° F (677° C) to protect the bed from thermal damage, and a high-pressure alarm sounds if the pressure drop across the catalyst bed exceeds 3" of water column.  The pressure reading serves two purposes:  to ensure that there is airflow across the bed, thus verifying that the system is operating, and to alert the plant operator if a possible plugging or fouling has occurred.
II. Monitoring Approach

The key elements of the monitoring approach are presented in Table 1.  The selected performance indicators are catalyst inlet temperature, pressure drop across the catalyst bed, and annual analysis of a catalyst test plug.  The plant operator manually logs the temperature and the pressure drop once a day, monitors the alarms, and takes action if the readings are outside the allowable operating range.  The test plug is analyzed annually to enable the catalyst manufacturer to certify the condition of the catalyst.
TABLE 1:  MONITORING APPROACH

	
	Indicator No. 1
	Indicator No. 2

	I. Indicator


	Catalyst inlet temperature and pressure differential
	Annual Test plug analysis

	III. Measurement Approach
	Thermocouples

Pressure sensors
	A test plug of the catalytic material is removed for the manufacturer’s laboratory analysis.

	II. Indicator Range

IV. 

	Minimum Temp.  : 392° F (200° C)

Maximum Temp.  : 1250° F (677° C)

Maximum pressure diff. = 3” of water column (w.c.)


	Manufacturer certifies whether or not the catalyst is within operating specifications.

	V. 
QIP Threshold (optional)
	An excursion is defined as falling below 392° F (200° C), or rising above 1250° F (677° C), or rising above 3” w.c., during normal operation.
	

	III. Performance Criteria
	
	

	
A.
Data Representativeness
	The thermocouples are located at the inlet face of the catalyst bed.  The pressure sensors are located on the inlet and outlet faces of the catalyst bed.
	A representative sample is removed from the catalyst bed in accordance with manufacturer’s operational instructions.

	
B.
Verification of Operational 

Status
	Plant control room operators monitor the alarm system 24 hours/day and records data once per day.
	Manufacturer certified condition of catalyst after initial installation and annually thereafter.

	
C.
QA/QC Practices and 


Criteria
	Annual testing/calibration of the temperature and pressure sensor transmitters
	NA

	
D.
Monitoring Frequency
	Daily
	Annual

	

Data Collection Procedures
	Temperature and pressure readings are recorded daily.
	Test plugs are removed when the plant is shut down for annual maintenance.

	

Averaging Procedures
	NA  (monitoring data does not correspond to actual emissions rate.)
	NA
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CO Data

		

		Temperature C		Fresh		Sample 02/00		Sample 12/00				Sample 04/02

		154		49

		194		81

		254		88

		305		91

		356		92

		408		93

		468		94

		505		94

		158				85		76		160		87.5

		202				91		91.2		204		95.1

		258				93		92.8		260		96.5

		352				94		96.1		427		98

		467				95		96.8		471

				325		163		87.5

				401		205		95.1

				500		260		96.5

				601		316		97.2

				801		427		98
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Propane Data

		

		Temperature C		Fresh		Sample 02/00

		151		7

		255		7				Sample 12/00

		355		8

		459		18

		556		39

		355				2		0		160

		467				8		0		204

		550				23		0		260

								12.3		427

								25.6		471
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