TAC Report

	NPRR Number
	817
	NPRR Title
	Create a Panhandle Hub

	Date of Decision
	September 28, 2017

	Action
	Recommended Approval

	Timeline 
	Normal

	Proposed Effective Date
	Upon system implementation

	Priority and Rank Assigned
	Priority – 2018; Rank – 2080

	Nodal Protocol Sections Requiring Revision 
	3.5.2.5, Panhandle 345 kV Hub (Pan 345) (new)
3.5.2.5, ERCOT Hub Average 345 kV Hub (ERCOT 345)
3.5.2.6, ERCOT Bus Average 345 kV Hub (ERCOT 345 Bus)

	Related Documents Requiring Revision/Related Revision Requests
	None

	Revision Description
	This Nodal Protocol Revision Request (NPRR) creates a trading Hub “Panhandle 345 kV Hub (Pan 345)” in the ERCOT panhandle.  The NPRR also excludes this new Hub from the existing ERCOT-wide Hub average and Bus average calculations in Sections 3.5.2.5 and 3.5.2.6.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements

[image: image6.wmf]

  Other:  (explain)

(please select all that apply)

	Business Case
	The ERCOT panhandle region has been added since the creation of the original ERCOT Hubs in 2005.  This Hub addition will allow additional trading liquidity and forward price discovery for the panhandle.  Discussion with ERCOT Staff indicated that future Hub definitions could be created in the cost range of 30% – 40% of the cost of NPRR817 because this NPRR creates a foundation for future Hub definitions.

	Credit Work Group Review
	ERCOT Credit Staff and the Credit Work Group (Credit WG) have reviewed NPRR817 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	PRS Decision
	On 3/9/17, PRS unanimously voted to table NPRR817 and refer the issue to WMS.  All Market Segments were present for the vote.
On 7/20/17, PRS voted to recommend approval of NPRR817 as amended by the 6/8/17 Megawatt Analytics comments.  There was one abstention from the Cooperative (GSEC) Market Segment.  All Market Segments were present for the vote.
On 8/11/17, PRS unanimously voted to table NPRR817 for one month.  All Market Segments were present for the vote. 

On 9/14/17, PRS voted to endorse and forward to TAC the 8/11/17 PRS Report as revised by PRS and the revised Impact Analysis for NPRR817 with a recommended priority of 2018 and rank of 2080.  There was one opposing vote from the Independent Generator (Luminant) Market Segment and two abstentions from the Independent Generator (Dynegy) and Consumer (Occidental Chemical) Market Segments.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 3/9/17, participants expressed support for increasing price transparency in the panhandle region, but requested additional review by WMS of the list of Hub Buses identified in Section 3.5.2.5 and the pros and cons of excluding the Panhandle Hub from the existing ERCOT-wide Hub averages.

On 7/20/17, there was no discussion.
On 8/11/17, participants reviewed the Impact Analysis for NPRR817 and requested tabling for further review of how the implementation of NPRR817 would impact the costs of adding similar trading Hubs in the future.
On 9/14/17, participants reviewed the revised Impact Analysis for NPRR817 and modified the Business Case regarding the expected costs of adding similar trading Hubs in the future.

	TAC Decision
	On 9/28/17, TAC voted to recommend approval of NPRR817 as recommended by PRS in the 9/14/17 PRS Report.  There were two opposing votes from the Independent Generator (Luminant) and Municipal (CPS Energy) Market Segments and three abstentions from the Independent Generator (Dynegy), Independent Retail Electric Provider (IREP) (Source), and Cooperative (LCRA) Market Segments.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 9/28/17, opponents of NPRR817 noted its cost and opined those project dollars could be better spent on other areas.  Supporters of NPRR817 noted, as reflected in the Business Case, that NPRR817 carries some front-loaded costs to set up new trading Hubs; subsequent new Hubs are not expected to carry these same up-front costs; and creation of these trading Hubs will improve commercial liquidity and activity in these regions.

	ERCOT Opinion
	ERCOT supports Market Participants’ decision on NPRR817 as it increases transparency and allows for more efficient participation.


	Sponsor

	Name
	Sadao Millberg

	E-mail Address
	milberg@dc-energy.com

	Company
	DC Energy Texas

	Phone Number
	703-760-4358

	Cell Number
	

	Market Segment
	Independent Power Marketer (IPM)


	Market Rules Staff Contact

	Name
	Cory Phillips

	E-Mail Address
	cory.phillips@ercot.com

	Phone Number
	512-248-6464


	Comments Received

	Comment Author
	Comment Summary

	WMS 040617
	Requested PRS continue to table NPRR817 to allow for review by the Qualified Scheduling Entity (QSE) Managers Working Group (QMWG)

	Megawatt Analytics 060817
	Revised the list of Panhandle Hub Buses in Section 3.5.2.5

	WMS 071317
	Endorsed NPRR817 as amended by the 6/8/17 Megawatt Analytics comments

	ERCOT 081017
	Clarified the treatment of Hubs within the Congestion Revenue Right (CRR) deration process

	Luminant 092517
	Expressed opposition to NPRR817


	Market Rules Notes


None
	Proposed Protocol Language Revision


3.5.2.5
Panhandle 345 kV Hub (Pan 345)

(1)
The Panhandle 345 kV Hub is composed of the following listed Hub Buses:

	
	ERCOT Operations
	

	No.
	Hub Bus
	kV
	Hub

	1
	ABERNATH
	345
	PAN

	
	
	
	

	2
	AJ_SWOPE
	345
	PAN

	3
	ALIBATES
	345
	PAN

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	4
	CTT_CROS
	345
	PAN

	5
	CTT_GRAY
	345
	PAN

	6
	OGALLALA
	345
	PAN

	7
	RAILHEAD
	345
	PAN

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	8
	TESLA
	345
	PAN

	9
	TULECNYN
	345
	PAN

	10
	W_CW_345
	345
	PAN

	
	
	
	

	11
	WHIT_RVR
	345
	PAN

	12
	WINDMILL
	345
	PAN


(2)
The Panhandle 345 kV Hub Price is the simple average of the Hub Bus prices for each hour of the Settlement Interval of the DAM in the Day-Ahead and is the simple average of the time weighted Hub Bus prices for each 15-minute Settlement Interval in Real-Time, for each Hub Bus included in this Hub.

(3)
The Day-Ahead Settlement Point Price of the Hub for a given Operating Hour is calculated as follows: 

DASPP Pan345
=
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(HUBDF hb, Pan345 * DAHBP hb, Pan345), if HB Pan345≠0

DASPP Pan345
=
DASPPERCOT345Bus, if HB Pan345=0

Where:

DAHBP hb, Pan345
=
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 (HBDF b, hb, Pan345 * DALMP b, hb, Pan345)
HUBDF hb, Pan345
=
IF(HB Pan345=0, 0, 1 / HB Pan345)

HBDF b, hb, Pan345
=
IF(B hb, Pan345=0, 0, 1 / B hb, Pan345)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DASPP Pan345
	$/MWh
	Day-Ahead Settlement Point Price(The DAM Settlement Point Price at the Hub, for the hour.

	DAHBP hb, Pan345
	$/MWh
	Day-Ahead Hub Bus Price at Hub Bus(The DAM energy price at Hub Bus hb for the hour.

	DALMP b, hb, Pan345
	$/MWh
	Day-Ahead Locational Marginal Price at Electrical Bus of Hub Bus(The DAM LMP at Electrical Bus b that is a component of Hub Bus hb for the hour.

	HUBDF hb, Pan345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, Pan345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, Pan345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB Pan345
	none
	The total number of Hub Buses in the Hub.


(4)
The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:

RTSPP Pan345
=
Max [-$251, (RTRSVPOR + RTRDP + 
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 (HUBDF hb, Pan345 * (
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(RTHBP hb, Pan345, y * TLMP y) /           (
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 TLMP y))))], if HB Pan345≠0

RTSPP Pan345
=
RTSPPERCOT345Bus, if HB Pan345=0

Where:

RTRSVPOR 

=
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 (RNWF  y * RTORPA y)

RTRDP                      

=          
[image: image13.wmf]y

S

 (RNWFy  * RTORDPAy)

RNWF y

=
TLMP y /
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 TLMP y
RTHBP hb, Pan345, y
=
 
[image: image15.wmf]b

S

 (HBDF b, hb, Pan345 * RTLMP b, hb, Pan345, y)

HUBDF hb, Pan345
=
IF(HB Pan345=0, 0, 1 / HB Pan345)

HBDF b, hb, Pan345
=
IF(B hb, Pan345=0, 0, 1 / B hb, Pan345)

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTSPP Pan345
	$/MWh
	Real-Time Settlement Point Price(The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRSVPOR
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval.

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RTRDP
	$/MWh
	Real-Time On-Line Reliability Deployment Price(The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time On-Line Reliability Deployment Price Adder.  

	RTORDPA y
	$/MWh
	Real-Time On-Line Reliability Deployment Price Adder(The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RTHBP hb, Pan345, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per SCED interval(The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTLMP b, hb, Pan345, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval(The Real-Time LMP at Electrical Bus b that is a component of Hub Bus hb, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the 15-minute Settlement Interval.

	HUBDF hb, Pan345
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, Pan345
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, Pan345
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB Pan345
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.


3.5.2.6
ERCOT Hub Average 345 kV Hub (ERCOT 345)

(1)
The ERCOT Hub Average 345 kV Hub price, for both Day-Ahead and Real-Time, is the simple average of four prices from the applicable time period: the North 345 kV Hub price, the South 345 kV Hub price, the Houston 345 kV Hub price, and the West 345 kV Hub price.  The Panhandle 345 kV Hub is not included in the ERCOT Hub Average 345 kV Hub price.
(2)
The Day-Ahead Settlement Point Price for the Hub “ERCOT 345” for a given Operating Hour is calculated as follows: 

DASPP ERCOT345
=
(DASPP North345 + DASPP South345 + DASPP Houston345 + DASPP West345) / 4

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DASPP ERCOT345
	$/MWh
	Day-Ahead Settlement Point Price at ERCOT 345(The DAM Settlement Point Price at ERCOT 345 Hub for the hour.

	DASPP North345
	$/MWh
	Day-Ahead Settlement Point Price at North 345(The DAM Settlement Point Price at the North 345 Hub for the hour.

	DASPP South345
	$/MWh
	Day-Ahead Settlement Point Price at South 345(The DAM Settlement Point Price at the South 345 Hub for the hour.

	DASPP Houston345
	$/MWh
	Day-Ahead Settlement Point Price at Houston 345(The DAM Settlement Point Price at the Houston 345 Hub for the hour.

	DASPP West345
	$/MWh
	Day-Ahead Settlement Point Price at West 345(The DAM Settlement Point Price at the West 345 Hub for the hour.


(3)
The Real-Time Settlement Point Price for the Hub “ERCOT 345” for a given 15-minute Settlement Interval is calculated as follows: 

RTSPP ERCOT345
=
(RTSPP North345 + RTSPP South345 + RTSPP Houston345 + RTSPP West345) / 4

The above variables are defined as follows:

	Variable
	Unit
	Definition

	RTSPP ERCOT345
	$/MWh
	Real-Time Settlement Point Price at ERCOT 345(The Real-Time Settlement Point Price at ERCOT 345 Hub for the 15-minute Settlement Interval.

	RTSPP North345
	$/MWh
	Real-Time Settlement Point Price at North 345(The Real-Time Settlement Point Price at the North 345 Hub for the 15-minute Settlement Interval.

	RTSPP South345
	$/MWh
	Real-Time Settlement Point Price at South 345(The Real-Time Settlement Point Price at the South 345 Hub for the 15-minute Settlement Interval.

	RTSPP Houston345
	$/MWh
	Real-Time Settlement Point Price at Houston 345(The Real-Time Settlement Point Price at the Houston 345 Hub for the 15-minute Settlement Interval.

	RTSPP West345
	$/MWh
	Real-Time Settlement Point Price at West 345(The Real-Time Settlement Point Price at the West 345 Hub for the 15-minute Settlement Interval.


3.5.2.7
ERCOT Bus Average 345 kV Hub (ERCOT 345 Bus)

(1)
The ERCOT Bus Average 345 kV Hub is composed of the Hub Buses listed in Section 3.5.2.1, North 345 kV Hub (North 345); Section 3.5.2.2, South 345 kV Hub (South 345); Section 3.5.2.3, Houston 345 kV Hub (Houston 345); and Section 3.5.2.4,West 345 kV Hub (West 345).  The Panhandle 345 kV Hub is not included in the ERCOT Bus Average 345 kV Hub price.
(2)
The ERCOT Bus Average 345 kV Hub is the simple average of the Hub Bus prices for each hour of the Settlement Interval of the DAM in the Day-Ahead and is the simple average of the time weighted Hub Bus prices for each 15-minute Settlement Interval in Real-Time, for each Hub Bus included in this Hub.

(3)
The Day-Ahead Settlement Point Price of the Hub for a given Operating Hour is calculated as follows: 

DASPP ERCOT345Bus
=
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(HUBDF hb, ERCOT345Bus * DAHBP hb, ERCOT345Bus), if HB ERCOT345Bus ≠0

DASPP ERCOT345Bus
=
0, if HB ERCOT345Bus =0

Where:

DAHBP hb, ERCOT345Bus
=
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(HBDF b, hb, ERCOT345Bus * DALMP b, hb, ERCOT345Bus)
HUBDF hb, ERCOT345Bus
=
1 / (HB North345 + HB South345 + HB Houston345 + HB West345)

If Electrical Bus b is a component of “North 345”



HBDF b, hb, ERCOT345Bus
=
IF(B hb, North345=0, 0, 1 / B hb, North345)

Otherwise



If Electrical Bus b is a component of “South 345”




HBDF b, hb, ERCOT345Bus
=
IF(B hb, South345=0, 0, 1 / B hb, South345)

Otherwise




If Electrical Bus b is a component of “Houston 345”

HBDF b, hb, ERCOT345Bus     =
IF(B hb, Houston345=0, 0, 1 / B hb, Houston345)

Otherwise





HBDF b, hb, ERCOT345Bus
=
IF(B hb, West345=0, 0, 1 / B hb, West345)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DASPP ERCOT345Bus
	$/MWh
	Day-Ahead Settlement Point Price(The DAM Settlement Point Price at the Hub, for the hour.

	DAHBP hb, ERCOT345Bus
	$/MWh
	Day-Ahead Hub Bus Price at Hub Bus(The DAM energy price at Hub Bus hb for the hour.

	DALMP b, hb, ERCOT345Bus
	$/MWh
	Day-Ahead Locational Marginal Price at Electrical Bus of Hub Bus(The DAM LMP at Electrical Bus b that is a component of Hub Bus hb for the hour.

	HUBDF hb, ERCOT345Bus
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, ERCOT345Bus
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, North345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “North 345.”

	B hb, South345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “South 345.”

	B hb, Houston345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “Houston 345.”

	B hb, West345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “West 345.”

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB North345
	none
	The total number of Hub Buses in “North 345.”

	HB South345
	none
	The total number of Hub Buses in “South 345.”

	HB Houston345
	none
	The total number of Hub Buses in “Houston 345.”

	HB West345
	none
	The total number of Hub Buses in “West 345.”


(4)
The Real-Time Settlement Point Price of the Hub for a given 15-minute Settlement Interval is calculated as follows:

RTSPP ERCOT345Bus
=
Max [-$251, (RTRSVPOR + RTRDP + 
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(HUBDF hb, ERCOT345Bus * (
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(RTHBP hb, ERCOT345Bus, y * TLMP y) / (
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TLMP y))))], if HB ERCOT345Bus ≠0

RTSPP ERCOT345Bus
=
0, if HB ERCOT345Bus =0

Where:

RTRSVPOR 
=
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(RNWF  y * RTORPA y)

RTRDP                      
 =           
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S

(RNWFy  * RTORDPAy)

RNWF y

=
TLMP y / 
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TLMP y
RTHBP hb, ERCOT345Bus, y
=

[image: image24.wmf]b

S

(HBDF b, hb, ERCOT345Bus * RTLMP b, hb, ERCOT345Bus, y)

HUBDF hb, ERCOT345Bus
=
1 / (HB North345 + HB South345 + HB Houston345 + HB West345)

If Electrical Bus b is a component of “North 345”



HBDF b, hb, ERCOT345Bus
=
IF(B hb, North345=0, 0, 1 / B hb, North345)

Otherwise



If Electrical Bus b is a component of “South 345”




HBDF b, hb, ERCOT345Bus
=
IF(B hb, South345=0, 0, 1 / B hb, South345)

Otherwise




If Electrical Bus b is a component of “Houston 345”

HBDF b, hb, ERCOT345Bus      =
IF(B hb, Houston345=0, 0, 1 / B hb, Houston345)

Otherwise





HBDF b, hb, ERCOT345Bus
=
IF(B hb, West345=0, 0, 1 / B hb, West345)

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTSPP ERCOT345Bus
	$/MWh
	Real-Time Settlement Point Price(The Real-Time Settlement Point Price at the Hub, for the 15-minute Settlement Interval.

	RTRSVPOR
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval.

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time On-Line Reserve Price Adder for the SCED interval y.

	RTRDP
	$/MWh
	Real-Time On-Line Reliability Deployment Price(The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that are calculated from the Real-Time On-Line Reliability Deployment Price Adder.  

	RTORDPA y
	$/MWh
	Real-Time On-Line Reliability Deployment Price Adder(The Real-Time price adder that captures the impact of reliability deployments on energy prices for the SCED interval y. 

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the Settlement Interval.

	RTHBP hb, ERCOT345Bus, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per SCED interval(The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTLMP b, hb, ERCOT345Bus, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval(The Real-Time LMP at Electrical Bus b that is a component of Hub Bus hb, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the 15-minute Settlement Interval.

	HUBDF hb, ERCOT345Bus
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, ERCOT345Bus
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	b
	none
	An energized Electrical Bus that is a component of a Hub Bus.

	B hb, North345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “North 345.”

	B hb, South345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “South 345.”

	B hb, Houston345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “Houston 345.”

	B hb, West345
	none
	The total number of energized Electrical Buses in Hub Bus hb that is a component of “West 345.”

	hb
	none
	A Hub Bus that is a component of the Hub.

	HB North345
	none
	The total number of Hub Buses in “North 345.”

	HB South345
	none
	The total number of Hub Buses in “South 345.”

	HB Houston345
	none
	The total number of Hub Buses in “Houston 345.”

	HB West345
	none
	The total number of Hub Buses in “West 345.”
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