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Section 1 – 
Introduction

The objective of this White Paper is to recommend a proposal for incorporating power augmentation variable O&M (VOM) costs and Incremental Heat Rates into the Mitigated Offer Cap (MOC) for Resources operating with one or multiple technologies. 
Section 2 – 
Statement of Purpose

To establish mitigated offer cap values for Resources that are high enough to provide a reasonable expectation of recovery of at least the incremental cost when dispatched in Step 2 of SCED, and low enough to yield reasonable mitigation for the management of non-competitive transmission constraints.  Current ERCOT systems only allow one single VOM value for the entire range of the MOC curve without consideration for variations in the variable O&M as power augmentation techniques are added to increase the output of the turbine.  Furthermore, since ERCOT systems only allow one incremental heat rate curve per Resource, generators with power augmentation technologies may not be able to recover their actual costs when operating with these systems, or may be over compensated if these costs are included as part of normal operations, i.e. when there is no power augmentation being utilized.  Hence, this white paper introduces the concept of utilizing two MOCs for Resources utilizing power augmentation technologies.
Section 3 – 
General form of the Mitigated Offer Cap 

Resources that are solving non-competitive solutions under Step 2 of SCED are mitigated based on the greater of the reference LMP at the appropriate Resource Node from Step 1 or the MOC.  In general, the MOC is calculated as:

The greater of A or B (based on verifiable costs)
A.  Generic Heat Rate * Fuel Price 

B.  [Incremental Heat Rate (IHR) * Fuel Price + VOM]* W
         Where 

W = Factor as defined in Section 4.4.9.4.1 (e) Mitigated Offer Cap of the nodal Protocols.
Section 4 – 
Proposal for incorporating the power augmentation VOM and 



incremental heat rates into the MOC 

Resources using power augmentation techniques such as Peak or Duct Firing, Steam Injection and Air Conditioning Fogging, may be subject to higher operations and maintenance costs, although Resource Entities may not be able to recover these costs when the unit is operating under normal conditions (no power augmentation).   Since power augmentation techniques are only applied sporadically during times of high system demand, including these costs into the MOC used during normal operations (e.g. low ambient temperatures and system demand) is not an optimal solution.  Normally, the MWs for a typical power augmentation technology are added to the upper end (HSL) of the MOC.  One exception to this are the extra MWs generated when the Resources utilizes Combustion Turbine Inlet Air Cooling (CTIAC) applications, which lifts the entire MOC.   Hence, including the incremental VOM associated with CTIAC shifts the MOC during all power generation levels, even when the Resource is not using CTIAC.  Therefore, ERCOT should incorporate two MOCs in its systems, one to be used during normal operations and the other when the Resource is operating with a power augmentation technology.  

MOCa = [IHR*FIP + VOM1 + VOM2 + VOM3 + VOM#]* W – power augmentation

MOCb = [IHR*FIP + VOM1 + VOM2 + VOM3 + VOM#]* W – No power augmentation
Where, 
· # = 1...10 , 
· W = capacity factor multiplier
· a and b =subscripts to differentiate two separate and distinct Mitigated Offer Caps, one for normal operations and when the Resource is operating with Power Augmentation technologies. 


Note:  
Although both MOCa and MOCa look identical, their differences lie in the 


corresponding values for IHR and VOM
Section 5 – 
Implementation proposal
QSEs representing Resources employing power augmentation techniques could telemeter to ERCOT a signal indicating if they are operating the unit with or without power augmentation. For example, a power augmentation flag (PAFlag) could be telemeter as either “On” or “Off” for each SCED interval.  Depending on the PAFlag logic, ERCOT systems would utilize either MOCa or MOCb above during each SCED step 2 process.  
Some of the ERCOT systems and business processes that could be impacted by this change include:

· MMS

· Lodestar 

· Emergency settlements 

· Other auxiliary systems

Section 6 – 
Sample graphical representation
The following example provides an illustration of the manual calculation to incorporate the VOM of three power augmentation techniques into the MOC.
Typical Power Augmentation Arrangements
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Figure 1


Note:  Assume each power augmentation block is 10MW and constant IHR for each power block
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