Florida Power and Light Rationale Behind The Request To Extend The Excess Emissions Period From 6-Hours To 8-Hours When Conducting A Cold Start-Up Of The Steam Turbine/Generator At Manatee Plant Combined Cycle Unit 3

Although a Cold Steam Start-Up is a complex procedure done infrequently, actual operating experience now shows that the six hours originally permitted by the PSD and AC permits is inadequate to successfully, and smoothly, execute a cold Steam Turbine start.  The Steam Turbine Start Up process has CTs sequentially started so that the respective Heat Recovery Steam Generator (HRSG) is able to provide a sufficient quantity of steam at the appropriate temperature, pressure, and flow to maintain accurate Steam Turbine speed control and warm the Steam Turbine slowly. This requires that the CT’s be run at low loads. Typically, one CT is started ahead of the others, and a second CT is started somewhat later.  When the steam conditions from the second CT/HRSG matches the pressure and temperature of the first HRSG, it is “blended” by means of valving operations with the first CT/HRSG steam and the start-up progresses.  Later, a third CT/HRSG combination is started, warmed up, and “blended”. This is done in order to “unblend” the first CT/HRSG as it approaches the 6-hour excess emissions window. That is, the steam from the first CT’s HRSG is routed by means of valving operations from the Main Steam Turbine Header to the condenser.  The first CT’s load is then ramped up to a point where the SCR can be placed into service and render the CT in compliance with its normally permitted emissions. Afterward, it is “re-blended” with the other two starting units.

This process of “unblending” one CT while ensuring the other CT’s have been sequentially started up, and in the right configuration to provide steam of adequate temperature, pressure, and quantity to be “blended” to the steam turbine has proven to be challenging.  During the “unblending” and “blending” valving operations, CT HRSG’s temperatures, pressure and drum levels become very difficult to control.  Any HRSG instability can trip the CT’s which would require a new restart and potentially more excess emissions, either from a restart of the CTs, or more typically, the start-up must postponed until the next calendar day as insufficient start-up time remains in the current 24-hour period. Postponing the start-up until the next day necessitates that the needed generation is supplied from elsewhere. In the case of Manatee Unit 3, any alternate source is a higher emitting source. Manatee Plant Units 1 or 2 would likely provide that replacement generation. 

Extending the 6 hour emission limit to 8 hours would significantly reduce the number of “unblending/blending” operations, and provide more certainty of a successful timely start using as few as two CTs.  It also will allow more operational flexibility in cases where the load from 3 or 4 CT’s is not needed, or when 2 CT’s are out of service for routine maintenance.

Manatee Unit 3 conducted a cold start-up of the Steam Turbine System on June 12, 2005. Three CTs were used during the start-up. To remain within the 6-hour excess emissions window, CT-A was unblended at the end of its 6-hour period, ramped up in firing rate, and the SCR placed into service. The CEM emissions data in Table 1 below is from that start-up. The “Additional 2 hours” of emissions data is projected from the actual emissions of the last 2 hours (hours 5 and 6) of CT-A and CT-C operation. 

PMT UNIT 3 COLD TURBINE S/U JUNE 12, 2005

NOx emissions in pounds from CEM data

	
	CT-A
	CT-B
	CT-C
	A+C
	A+B+C

	First 6 hours
	554
	509
	574
	
	

	Additional 2 hours

 *Projected from hours 5 and 6 actual emissions
	209*
	
	230*
	
	

	Projected total for 2 CTs @ 8 hours each (CTs A & C)
	763
	
	804
	1,567
	

	Total for 3 CTs @ 6 hours each
	554
	509
	574
	
	1,637


Table 1

A two CT start-up with 8-hours of excess emissions versus a three CT start-up with 6-hours of excess emissions allows:

· Greater operational flexibility, 

· Simplifies the start-up process, 

· Has less risk from unintended CT trips associated with blending/unblending operations, and 

· Offers a modest net reduction in NOx mass emissions over the duration of the start-up.

This same 8-hour, two CT scenario has applicability to Martin Unit 8, and Turkey Point Unit 5 as well.      
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