5.7.1 RUC Make-Whole Payment:

RUCMWAMTq,r,h
=
(-1) * Max (0, RUCGq,r,d – RUCMEREVq,r,d – RUCEXRRq,r,d – RUCEXRQCq,r,d) / RUCHRq,r,d
5.7.1.1 RUC Guarantee:  [RUC intervals]
RUCGq,r,d
=
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(SUPRq,r,s * RUCSUFLAGq,r,s) + (MEPRq,r,i * Min ((LSLq,r,i * (¼)), RTMGq,r,i))

5.7.1.2 RUC Minimum-Energy Revenue: [RUC intervals]
RUCMEREVq,r,d
=
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(RTSPPp,i * Min (RTMGq,r,i, (LSLq,r,i * (¼))))

5.7.1.3 Revenue Less Cost Above LSL During RUC-Committed Hours: [RUC intervals]
RUCEXRRq,r,d   =   Max {0, 
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[RTSPPp,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼))) 




+ (-1) * (VSSVARAMTq,r,i + VSSEAMTq,r,i)




+ (-1) * EMREAMTq,r,i
– RTAIECq,r,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼)))]}

5.7.14 Revenue Less Cost During QSE Clawback Intervals: [QCLAW intervals]
RUCEXRQCq,r,d
=
Max {0, 
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[(RTSPPp,i * RTMGq,r,i )
+ (-1) * (VSSVARAMTq,r,i + VSSEAMTq,r,i)
+ (-1) * EMREAMTq,r,i
– [MEPRq,r,i * Min (RTMGq,r,i, (LSLq,r,i * (¼)))] 
– [RTAIECq,r,i * Max (0, RTMGq,r,i – (LSLq,r,i * (¼)))]]}  

6.6.3.1 Real-Time Energy Imbalance Payment or Charge at a Resource Node: [All intervals]
RTEIAMTq, p
=
(-1) * RTSPP p * {
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RTMG q, p, r + (SSSK q, p * ¼) + (DAEP q, p * ¼) + (RTQQEP q, p * ¼) – (SSSR q, p * ¼) – (DAES q, p * ¼) – (RTQQES q, p * ¼)}

These are the relevant equations (not including “VSSVARAMT”, “VSSEMT” and “EMREAMT”) from the December 2008 Nodal Protocols.
It is important to recognize that as soon as the breaker closes, output is measured and is seen as Real Time Metered Generation (RTMG), and that the QSE is getting compensated for that energy at the Real Time Settlement Point Price (RTSPP) through the “RTEIAMT” calculation.

Keeping in mind the compensation through “RTEIAMT”, the current Protocol equations have the following two issues:
For energy produced during the time period “Breaker Close to LSL” during QCLAW intervals the QSE is compensated for the energy at the RTSPP, and whenever the cost to produce energy during that time period is greater than the RTSPP, the payment is short by the following amount:

[“Cost during Breaker Close to LSL ($/MWh)” – “RTSSP ($/MWh)] * “RTMG in that time period (MWh)”
For energy produced during the time period “Breaker Close to LSL” during RUC intervals the QSE is compensated for the energy at the RTSPP, and whenever the cost to produce energy during that time period is greater than the RTSPP, the payment is short by the following amount:

[“Cost during Breaker Close to LSL ($/MWh)” – “RTSPP ($/MWh)] * “RTMG in that time period (MWh)”
One of the features of NPRR 168 is to resolve the concerns above.  Another approach similar to NPRR 168 but with a slight modification is presented below:

Assume that an appropriate proxy for RTSPP ($/MWh) equals 10 (MMBTU/MWh) * FIP ($/MMBTU).  The “10” is an estimate (and potentially a policy decision) and its intent is to best represent the underlying heat rate for the RTSPPs for intervals preceding RUC intervals.  This would be an ERCOT wide proxy.
Verifiable cost submittals should include:

1) Fuel used (MMBTU) to go from off to LSL for a typical start.  Each type of start (Hot, Warm and Cold) should have a different value.

2) Energy produced (MWh) between Breaker Close and LSL.  Each type of start (Hot, Warm and Cold) could have a different value.

The quantity of fuel (MMBTU) to be used by MMS and S&B as the verifiable cost for Start-up (offline to LSL) shall be derived and should be the quantity in (1) above minus [10 * the energy amount in (2) above]. 
With this “modified NPRR 168 approach”:
If the RTSPP during Breaker Close to LSL is 10*FIP, there is no over or under compensation for the output during BC to LSL.
If the RTSPP during Breaker Close to LSL is greater than “10*FIP”, the QSE is potentially over compensated.  The amount of potential over compensation is:

[RTSPP-(10*FIP)] * (RTMG during Breaker Close to LSL).
If the RTSPP during Breaker Close to LSL is less than “10*FIP”, the QSE is potentially under compensated.    The amount of potential under compensation is:

(-1) * {[RTSPP-(10*FIP)] * (RTMG during Breaker Close to LSL)}.
With this approach:
No changes need to be made to the Settlement System or to the verifiable costs submittals.

Minor wording changes would be needed to the Nodal Protocols.

The manual process to derive the verifiable costs will need to be revised.
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