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Section 1 – Introduction

The objective of this White Paper is to recommend a proposal for incorporating the power augmentation variable O&M (VOM) into the Mitigated Offer Cap (MOC). 
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 incremental cost when dispatched in Step 2 of SCED, and low enough to provide reasonable mitigation for the management of non-competitive transmission constraints.  In addition, 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.  Hence, this white paper introduces a methodology for incorporating power augmentation VOM into the MOC.
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 x Fuel Price 

B.  [Incremental Heat Rate (IHR) x 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 augment VOM costs into the MOC 

Resources using power augmentation techniques such as Peak or Duct Firing, Steam Injection and Air Cooled Condenser Fogging, may be subject to higher operations and maintenance costs, while these technologies are usually not part of the units’ normal operations.  These incremental costs (and possibly changes to the heat rates) cannot be incorporated into the “normal” operating range of the MOC
 due to current limitations in the ERCOT systems.  As a result, the following proposal offers a manual option to include the VOM into the MOC until a system change is made to allow variations in the variable O&M.

If the Resource has submitted an actual IHR (verifiable cost), 

1.  MOC = [IHRi x FIP + VOM]* W

Where, i = 1...10
And FIP = Fuel Price
And VOM = constant value along the IHR curve 
Including units of measurements

2.  MOC ($/MWh) = [IHRi (MMBtu/MWh) x FIP ($/MMBtu) + VOM ($/MWh)]* W
Including a VOM for power Augmentation
3. MOC ($/MWh) = [IHRi (MMBtu/MWh) x FIP ($/MMBtu) + VOM ($/MWh) +  VOMP ($/MWh)]* W

Where, 

VOM = average variable O&M for operations without power augmentation, and 

VOMP= corresponding variable O&M value for power augmentation technique (assuming only one power augmentation online)
Re-arranging equation 3 
4. MOC ($/MWh) = [IHRi (MMBtu/MWh) + VOM ($/MWh)/ FIP ($/MMBtu)  +  VOMP ($/MWh)/ FIP ($/MMBtu)] * FIP ($/MMBtu) * W

Or (and omitting the units)
5. MOC = [IHRi + VOM / FIP   +  VOMP / FIP ] * FIP * W

Note, the term VOMP / FIP is an implied heat rate (IMHR), or
6. MOC = [IHRi + VOM / FIP   +  IMHR ] *FIP * W

And
7. MOC = [(IHRi + IMHRj)*FIP + VOM]* W

Where, 


IMHRj = VOMP/ FIPavg, and j = 10 (assuming power augmentation is added to the 


last point of the IHR curve as shown in Table 1 below.

FIPavg = represents the average Fuel Index Price for the first two weeks of the month 
prior to the effective month.  For example, the FIPavg for August is based on the 
average FIP price for period July 1- July 15.

	Table 1: Summary
	
	
	
	
	
	

	Point
	MW
	IHR
	VOM
	VOMPa
	IMHRb
	Final IHR
	Final VOM
	

	1
	MW1
	IHR1
	VOM
	Null
	Null
	IHR1
	VOM
	

	2
	MW2
	IHR2
	
	
	
	IHR2
	
	

	3
	MW3
	IHR3
	
	
	
	IHR3
	
	

	4
	MW4
	IHR4
	
	
	
	IHR4
	
	

	5
	MW5
	IHR5
	
	
	
	IHR5
	
	

	6
	MW6
	IHR6
	
	
	
	IHR6
	
	

	7
	MW7
	IHR7
	
	
	
	IHR7
	
	

	8
	MW8
	IHR8
	
	
	
	IHR8
	
	

	9
	MW9
	IHR9
	
	
	
	IHR9
	
	

	10
	MW10
	IHR10
	
	VOMP
	IMHR
	IHR10+IMHR
	
	

	
	
	
	
	
	
	
	
	

	Power Augmentation operating range
	
	
	
	

	  a VOMP - Incremental variable cost above normal VOM
	
	

	  b IMHR = VOMP/FIPavg
	
	
	
	
	


Section 5 – Interim solution sample calculation
The following example provides an illustration of the manual calculation to incorporate the VOMP of a single power augmentation technique into the MOC.
Typical Power Augmentation Arrangement
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Figure 1

Power Augmentation 

Technique

(incremental)


Note:  Assume the power augmentation block is 10MW and constant IHR equal to the last point on the curve without power augmentation.
Example using Figure 1
· HSL = 120MW (base load)

· FIP = FIPavg = $4/MMBtu
· VOM = $3/MWh
· VOMP = $80/MWh

· W = 1.1

Using equation 7 above:
MOC ($/MWh) = [{IHR + IMHR}*FIP + VOM]* W
Where, 


IMHR = VOMP/ FIPavg 
	Table 2: Summary
	
	
	
	
	
	
	
	

	Point
	MW
	IHR
	VOM
	VOMPa
	IMHRb
	Final IHR
	Final VOM
	MOC
	

	1
	30
	8
	3
	 
	 
	8
	3
	38.5
	

	2
	40
	8.2
	
	
	
	8.2
	3
	39.38
	

	3
	50
	8.4
	
	
	
	8.4
	3
	40.26
	

	4
	60
	8.6
	
	
	
	8.6
	3
	41.14
	

	5
	70
	8.8
	
	
	
	8.8
	3
	42.02
	

	6
	80
	9
	
	
	
	9
	3
	42.9
	

	7
	90
	9.2
	
	
	
	9.2
	3
	43.78
	

	8
	100
	9.4
	
	
	
	9.4
	3
	44.66
	

	9
	110
	9.6
	
	
	
	9.6
	3
	45.54
	

	10
	120
	9.6
	
	80
	20
	29.6
	3
	133.54
	

	
	
	
	
	
	
	
	
	
	

	Power Augmentation operating range
	
	
	
	
	
	

	  a Incremental cost above normal VOM
	
	
	
	
	

	  b Excludes VOM for normal operations ($3/MWh)
	
	
	
	

	      FIPavg = $4/MMBtu; IMHR = 20($/MWh) / 4($/MMBtu)
	
	
	
	


Note 1:  Every month ERCOT calculates a new value of IMHR and combines it with existing IHR.  The effective date for the new IMHR value is the first of every month to the end of month.
Note 2:  If the Incremental Heat Rate changes over the output range of power augmentation, an appropriate adjustment to the Final IHR will be made.
Section 6 – Long-term system change 

The long-term solution as described in Section 4 above involves making changes to ERCOT systems to allow multiple values for VOM.  With system changes, the MOC results in:

8. MOC = [IHRi x FIP + VOMi ]* W

Where, i = 1...10
� Assuming the power augmentation techniques are not used under normal conditions


� Future system changes should include a monotonically increasing VOM curve
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