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Section 1 – Introduction

The purpose of this white paper is to present the results of a comprehensive study of actual Resource-specific heat rates and to compare these to the minimum-energy generic values published in the nodal Protocols.  This data should help verify the accuracy of the generic heat rates used to establish minimum-energy costs and serve as a proxy for possible new minimum energy heat rates values.
Section 2 – Results
The results of this work can be found in Table A below, Actual versus Resource Category Min-Energy Heat Rates.  The data analyzed compares actual weighted average Resource-specific heat rates to the generic values for several fuel type categories.   The actual heat rates used in the analysis were derived from verifiable costs filings or were previously submitted to ERCOT by QSEs or Resource Entities.  These rates at LSL were constructed using the Heat Rate Coefficients and compared to the fuel rate values (in MMBtu/MWh) at the LSL power levels submitted by the filing entities.  Once the Resource-specific heat rate values were determined for each generating unit, they were weighted based on each Resource LSL, averaged for each fuel type category and compared to the specific generic heat rates to determine the percent change for each fuel type.
Resource-specific heat rates for CCGT90 and CCLE90 fuel types were further divided into registered combined-cycle Generation Resources  without the steam units (GTX0) configurations – i.e. CCGT90 (no GTx0).  This allowed for better comparison of heat rates among similar combined-cycle configurations when these Resources operate in an actual combined cycle mode (GTs operating with steam turbines).  

	Table A:  Actual versus Generic Resource Category Min-Energy Generic Heat Rates

	Fuel Type
	% of total ERCOT units in sample
	Actual Wt. Average*
	Min Energy (Generic)
	% Change (Generic vs Actual)

	CCGT90 (all Resources)
	31
	8.98
	10
	11.36

	CCGT90 (no GTx0)**
	n/a
	7.98
	10
	25.31

	CCLE90 (all Resources)
	42
	10.18
	10
	-1.77

	CCLE90 (no GTX0)**
	n/a
	9.24
	10
	8.23

	GSNONR
	36
	15.98
	19
	18.90

	GSREH
	90
	14.43
	17
	17.81

	GSSUP
	70
	14.34
	16.5
	15.06

	SCGT90
	42
	8.2
	15
	82.93

	SCLE90
	56
	13.88
	15
	8.07

	CLLIG
	47
	11.61
	$18/MWh
	N/A

	* weighted based on LSL
	
	
	

	** With no steam turbine on-line
	
	
	


Section 3 – Analysis
Table A shows the percent change between the actual average heat rates and the generic values.  The results clearly indicate that the generic heat rates tend to be higher than the actual values calculated for all fuel types.  Specifically, there is a significant difference in the order of about 25%, for CCGT90 (no GTX0) configurations versus the generic values.  The reason being is that (GTX0) configurations actually operate in simple cycle mode with typical heat rates ranging between 12-13 (MMBtu/MWh), while CCGT90 Resources with the steam units operating have heat rates in the 7-9 range.  Unfortunately, CCGT90 (with GTX0) Resources must be registered as combined cycle configurations since they are part of combined cycle trains as required by the Protocols.  Therefore, QSEs with CCGT90 (no GTX0) Resources are getting the benefit of much higher generic heat rates than what the actual value are.  For example, when the (GTX0) configuration heat rates are excluded from the list of other combined cycle Resources, i.e. CCGT90 (no GTx0), the actual average heat rate decreases by about 11%, from 8.98 to 7.98.  This clearly demonstrates the significant difference in heat rates (actual average vs generic) for CCGT90 without the (GTX0) configurations.  If there was a way to classify (GTX0) configurations as simple cycle Resources while still being part of a CCP train, there would be a significant savings in fuel payments (costs) due to lower generic heat rates in the order of about 25%.
Generic heat rates for fuel types such as GSNONR, GSREH and GSSUP tend to be much higher than actual values.  And, although the difference between the generic and actual value for SCGT90 units is about 82%, the results are misleading.  The primary reason is that some Resources that operate under single-shaft configuration shared between the GT and steam turbines were registered as SCGT90 due to ERCOT system limitations.  These Resources tend to be very efficient while typical heat rates in the order of 10-15 are common for traditional SCGT90 Resources.  Therefore, re-classifying these single-shaft Resources into a separate new configuration will result in a reduction of typical heat rates of about 83% for these new types of units.  
Section 4 – Conclusion and Recommendations

The results of this study clearly indicate that most of the generic heat rates seem to be higher than typical actual Resource-specific values.  High generic heat rates allow Resources to submit higher minimum energy Offers into the DAM and RUC, which are used to compensate Resources via Make Whole Payments.  Generic rates serve as a proxy for actual Resource heat rate values and should not be used to artificially reduce the efficiency of generating units offering into RUC.  That is, the generic heat rates should represent actual Resource type fuel consumption as a function of power produced.  High generic heat rates imply lower Resource efficiencies and higher cost to operate these units in the ERCOT market.
In Table B below ERCOT provides recommendations for new generic heat rates to better align these with the actual heat rate values presented herein.  Specifically, ERCOT recommends reducing the generic heat rate values for CCGT90 and CCLE90 to 8 and 9 respectively from a value of 10.  Although the actual weighted average of the sample units is 8.98 for CCGT90, these Resources contain all of the (GTX0) configurations.  That is, ERCOT recommends assigning the value of the CCGT90 (with no GTX0) Resources (7.98) to CCGT90 (all Resources) given that it is very unlikely that (GTX0) configurations operate under normal conditions.  Therefore, most combined cycle operation involves GTs and steam turbine running in parallel and as such, the generic values should reflect this condition.  A similar argument can be made for the CCLE90 configurations.
In addition, ERCOT recommends creating a new fuel category for single-shaft GT-Steam configurations.  A possible fuel category name could be Integrated Simple Cycle Greater than 90 MW (ISCGT90).  This would assign these types of Resources a fuel type that better represents its actual heat rates, potentially reducing overall minimum energy generating fuel costs.  Finally, although ERCOT does not provide any recommendation at this time on the generic price for CLLIG and Reciprocating engine (Diesel) Resources, ERCOT suggests the Wholesale Market Subcommittee (WMS) further analyze the true cost of delivering and transporting these fuels.
In summary, even though the proposed changes depicted in Table B have no impact on Resources that filed verifiable costs, units on generic costs could be affected by reducing what they could Offer into the DAM and RUC.  And given that only about half of all physical Resources have filed verifiable costs with ERCOT, these proposed changes could help reduce overall minimum energy costs.  The recommended changes proposed in this document are aimed to improve on the accuracy of the generic heat rates used for capping the Minimum Energy Offers and to better align generic heat rates to typical average actual values.
	Table B:  Recommended Generic Resource Category Min-Energy Generic Heat Rates

	Fuel Type
	% of total ERCOT units in sample
	Actual Wt. Average*
	Min Energy (Generic)
	Proposed Min Energy (Generic)

	CCGT90 (all Resources)
	31
	8.98
	10
	8

	CCGT90 (no GTx0)**
	n/a
	7.98
	10
	n/a

	CCLE90 (all Resources)
	42
	10.18
	10
	9

	CCLE90 (no GTX0)**
	n/a
	9.24
	10
	n/a

	GSNONR
	36
	15.98
	19
	16

	GSREH
	90
	14.43
	17
	14.5

	GSSUP
	70
	14.34
	16.5
	14

	SCGT90
	42
	8.2
	15
	15

	ISCG90
	100
	8.20
	15
	8

	SCLE90
	56
	13.88
	15
	14

	CLLIG
	n/a
	n/a
	18 ($/MWh)
	n/a

	Diesel
	n/a
	n/a
	16 
	n/a

	* weighted based on LSL
	
	
	

	** With no steam turbine on-line
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