Methodology for Calculating and Applying Incremental Heat Rate Curves for Split Generation Resources
According to the Nodal Protocols and the white paper describing ERCOT’s modeling of Split Generation Resources (SGRs), each SGR owner is responsible for representing their individual SGR in its Current Operating Plan (COP).  Additionally, if one SGR owner submits an Energy Offer Curve (EOC), it will not be cleared unless all other owners submit EOCs which are also cleared.  
Incremental Heat Rate (IHR) Curves may be submitted by Split Generation Resources via the Verifiable Cost process to be used in Real Time Mitigation.  ERCOT will calculate and apply approved IHR curves to individual SGR owners as described below utilizing the Input-Output Equation as the starting point.
The Input-Output (I/O) curve is based on a third order polynomial equation:

I/O = a + bx + cx2 + dx3
The Incremental Heat Rate curve is represented by the first derivative of the I/O equation:

IHR = b + 2cx + 3dx2
Where a, b, c and d are known coefficients and x represents the output level of the Resource.

Split Generation Resources are a virtual representation of the physical unit, which are utilized for modeling and settlement purposes.  When a single SGR owner submits an IHR curve for Real Time Mitigation, ERCOT will apply the curve equally to all owners.  That is, all owners of an SGR must have the identical IHR curve, but different output levels, which are calculated by ERCOT based on the ownership percentages provided in the Resource Asset Registration Form (RARF).  The following example illustrates how ERCOT intends to apply this methodology.
Example:
Assumptions

1. 100MW unit – HSL

2. 40MW - LSL

3. Two owners – SGR1 & SGR2

4. SGR1 = 75% ownership per the RARF

5. SGR2 = 25% ownership per the RARF

Let,

x = MW output of the physical Resource

Pn = Ownership percentage of the physical Resource

x1 = MW output level for SGR1

x2 = MW output level for SGR2
P1 = 75%

P2 = 25%

Then, 

IHR1 = b + 2c (x1/p1) + 3d(x1/p1) 2

IHR2 = b + 2c (x2/p2) + 3d(x2/p2) 2

But 

x1/p1= x2/p2 = x - MW output of the physical Resource

Hence, 


     IHRResource = IHR1 = IHR2 = b + 2cx + 3dx2
Figure 1:  IHR Curves for the Split Generation Resource
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The IHR curves shown above are compressed to their portion of the output of the Resource corresponding to the ownership percentage of the Split Generation Resource.  For example, when the output of the physical Resource is at 60MW (vertical red line), the output level of each virtual SGR unit* is at 45MW for SGR1 and 15MW for SGR2.  However, both virtual Resources have the same IHR value equal to 6 MMBtu/MWh.
Below, the IHR curves of the individual SGRs are shown illustrating the output range where these curves apply.  The output levels for the individual SGRs are computed by multiplying the output level of the Resource (for example, 40MW @ LSL) times the ownership percentage of the SGR.  ERCOT will utilize these individual output levels and IHR values for mitigating the Energy Offer curves of SGRs in real time; assuming the Resource submits an IHR curve.  

*  Used for Real Time Mitigation
Figure 2:  IHR and Output Range for SGR1
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Figure 3:  IHR and Output Range for SGR2
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