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	Revision Description
	Provides a definition for Storage Resource and creates a Load Zone at each Resource Node at which an energy storage facility capable of storing and generating 1 MW or greater is interconnected.

	Reason for Revision
	Allows Storage Resources to participate in the ERCOT market by addressing unintended consequences of treating the “Load” function and the “Generation” function of storage technologies under separate settlement formulas.  Failure to address this issue will result in either an unreasonable barrier to market entry for beneficial emerging technologies or in inefficient market outcomes where differences between Resource Node and Load Zone prices provide perverse market incentives.

	Overall Market Benefit
	Energy storage technologies may provide significant value to bulk electricity systems by providing new tools for managing the Real Time requirement to balance supply and demand by taking wholesale energy from the grid at times when it is plentiful and/or inexpensive to produce and returning it to the system when energy is more scarce and/or expensive.  Storage technologies may also provide additional options for cost-effective ancillary services and other system operations functions.

	Overall Market Impact
	Positive overall market impact due to increased diversity of Resources available to system operators, the addition of very flexible Resources on the system, and the ability to reduce the marginal production requirements (and, therefore, the marginal cost) of energy during system peaks.

	Consumer Impact
	Creating a Storage Resource definition and aligning the wholesale market price signals to Storage Resource operators should yield lower market costs for energy and ancillary services to consumers.

	Credit Implications 

(Yes or No, and summary of impact)
	None anticipated.
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	Assumes that without Protocols revision, energy into Storage Resources will be settled at Load Zone Price and energy out of Storage Resources will be settled at Resource Node price.
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	Impact Area
	Monetary Impact

	
	1
	Anticpate any settlement systems modifications will be minimal.
	Anticipate any settlement systems modifications to have minimal cost impact.
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Energy storage technologies may provide significant value to bulk electricity systems by providing new tools for managing the Real Time requirement to balance supply and demand by taking wholesale energy from the grid at times when it is plentiful and/or inexpensive to produce and returning it to the system when energy is more scarce and/or expensive.  Storage technologies may also provide additional options for cost-effective ancillary services and other system operations functions.

The current ERCOT wholesale market settlement rules, however, do not address the settlement of energy stored in such devices and may, in fact, create structural inefficiencies which erode the system benefits of storage deployment or which fail to provide accurate price formation for the energy that storage facilities return to the grid.  The disconnect between the wholesale settlement price of energy into a storage device vs. energy out of a storage device is rooted in the treatment of Loads and Resources.

Energy storage technologies are not Loads in the common sense of the term because they do not consume energy but rather convert it or store it until discharging it back to the grid, less any conversion or efficiency losses.  Electrically, however, drawing energy off the system to store is functionally equivalent to a Load and, therefore, the energy drawn into the storage device (the MWh used to pump water, compress air, charge batteries, spin flywheels, etc.) is priced at the Load Zone under the current Protocols.  But because storage devices are considered Generation Resources when producing electricity, the energy returned to the wholesale market by a storage device is priced at the Resource Node.

It is reasonable to expect that for a significant percentage of settlement intervals, there will be a difference between the Load Zone price and a given Resource Node on the system.  If the pricing methodologies for removing and returning wholesale energy to the grid are not aligned, the energy storage device will be either unfairly rewarded or punished, independent of its actions.  Such scenarios divorce market signals from market behaviors and lead to inefficient market outcomes.

Perhaps the most straightforward approach to align wholesale market price signals for energy storage technologies is to apply the same concept used for DC Ties.  Using this approach, a Load Zone would be created for each Resource Node where an energy storage device is interconnected.  DC Ties operate in a manner analogous to energy storage facilities in that the ties import and export power from the system but do not consume power, absent conversion losses.  Note, the current DC Tie Load Zone definition meets the PUCT Subst. R. 25.501(h) requirement of zonal energy prices for loads.
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	Proposed Protocol Language Revision


2.1
DEFINITIONS
Resource

The term is used to refer to a Generation Resource, a Load Resource, and a Storage Resource.  The term “Resource” used by itself in these Protocols does not include a Non-Modeled Generator.

All-Inclusive Generation Resource

A term used to refer to both a Generation Resource and a Non-Modeled Generator.

All-Inclusive Resource

A term used to refer to a Generation Resource, Load Resource and a Non-Modeled Generator.

Dynamically Scheduled Resource (DSR)

A Resource that has been designated by the QSE, and approved by ERCOT, as a DSR status-type and that follows a DSR Load.

Generation Resource

A generator capable of providing energy or Ancillary Service to the ERCOT System and is registered with ERCOT as a Generation Resource.  The term “Generation Resource” used by itself in these Protocols does not include a Non-Modeled Generator.

Black Start Resource
A Generation Resource under contract with ERCOT to provide BSS.

Combined Cycle Train
The combinations of gas turbines and steam turbines in an electric generation plant that employs more than one thermodynamic cycle.  For example, a Combined Cycle Train refers to the combination of gas turbine generators (operating on the Brayton Cycle) with turbine exhaust waste heat boilers and steam turbine generators (operating on the Rankin Cycle) for the production of electric power.  In the ERCOT market, Combined Cycle Trains are each registered as a plant that can operate as a Generation Resource in one or more Combined Cycle Generation Resource configurations.
Combined Cycle Generation Resource
A specified configuration of physical Generation Resources (gas and steam turbines), with a distinct set of operating parameters and physical constraints, in a Combined Cycle Train registered with ERCOT.

Decommissioned Generation Resource

A Generation Resource for which a Generation Entity has submitted a Notification of Suspension of Operations, for which ERCOT has declined to execute an RMR Agreement, and for which the Generation Entity has announced decommissioning and retirement of the Generation Resource.

Intermittent Renewable Resource (IRR)
A Generation Resource that can only produce energy from variable, uncontrollable Resources, such as wind, solar, or run-of-the-river hydroelectricity.
Mothballed Generation Resource 
A Generation Resource for which a Generation Entity has submitted a Notification of Suspension of Operations, for which ERCOT has declined to execute an RMR Agreement, and for which the Generation Entity has not announced decommissioning and retirement of the Generation Resource. 
Quick Start Generation Resource (QSGR)
A Generation Resource that in its cold-temperature state can come On-Line within ten minutes of receiving ERCOT notice and has passed an ERCOT QSGR test that establishes an amount of capacity that can be deployed within a ten-minute period.

Split Generation Resource
A Generation Resource that has been split to function as two or more independent Generation Resources in accordance with Section 10.3.2.1, Generation Meter Splitting, and Section 3.10.7.2, Modeling of Resources and Transmission Loads.

Switchable Generation Resource
A Generation Resource that can be connected to either the ERCOT Transmission Grid or a non-ERCOT Control Area.

Wind-powered Generation Resource (WGR)
A Generation Resource that is powered by wind.  Wind turbines may be aggregated together to form a WGR if each turbine is the same model and size and located behind the same Generator Step-Up (GSU) transformer.

Load Resource

A Load capable of providing Ancillary Service to the ERCOT System and registered with ERCOT as a Load Resource.

Controllable Load Resource
A Load Resource capable of controllably reducing or increasing consumption under dispatch control (similar to Automatic Generation Control (AGC)) and provides Primary Frequency Response.

Non-Modeled Generator

A generator that is: 

(a)
Capable of providing net output of energy to the ERCOT System; 

(b)
Ten MW or less in size; or greater than ten MW and registered with the PUCT according to P.U.C. Subst. R. 25.109, Registration of Power Generation Companies and Self-Generators, as a self-generator; and

(c)
Registered with ERCOT as a Non-Modeled Generator, which means that the generator may not participate in the Ancillary Service or energy markets, RUC, or SCED.

Storage Resource
A Resource with a capacity of one (1) MW or greater which is capable of both storing (withdrawing) and generating (injecting) energy.
3.4
Load Zones 

ERCOT shall assign every Electrical Bus to a Load Zone for settlement purposes.  ERCOT shall calculate a Settlement Point Price for each Load Zone as the Load-weighted average of the LMPs at all Electrical Buses assigned to that Load Zone.  The Load-weighting must be determined using the Load, if any, from the State Estimator at each Electrical Bus.

3.4.1
Load Zone Types 

(1)
The Load Zone types are:

(a)
the Competitive Load Zones;  

(b)
the NOIE Load Zones created pursuant to Section 3.4.3, NOIE Load Zones; 

(c)
the DC Tie Load Zones as defined in Section 3.4.4, DC Tie Load Zones; and

(d)
the Storage Load Zones as defined in Section 3.4.5, Storage Load Zones. 
 (2)
The Competitive Load Zones are the four zones in effect during the 2003 ERCOT market unless they are changed pursuant to Section 3.4.2, Load Zone Modifications, less any Electrical Buses that are assigned to a NOIE Load Zone, DC Tie Load Zone, or a Storage Load Zone.

3.4.2
Load Zone Modifications

(1)
Load Zones may be added, deleted, or changed, only when approved by the ERCOT Board, with the exception of paragraphs (2)(a) and (2)(d) of Section 3.4.3, NOIE Load Zones and Section 3.4.5., Storage Load Zones.  Approved additions, deletions, or changes go into effect 36 months after the end of the month in which the addition, deletion, or change was approved.  

(2)
A member who is a part of the group of NOIEs that have the same pre-1999 power supply arrangements and therefore establish an automatic NOIE Load Zone under paragraph (2)(d) of Section 3.4.3 may elect to be assigned to an appropriate Competitive Load Zone after giving notice of termination of its power supply arrangement to ERCOT.  Such notice must be given to ERCOT no later than 90 days prior to the next annual Congestion Revenue Right (CRR) Auction.  This type of Load Zone change will go into effect on January 1st of the next calendar year if the change was approved by the ERCOT Board.

3.4.3
NOIE Load Zones

(1)
A NOIE or a group of NOIEs may establish a Load Zone in accordance with this Section.    

(2)
The descriptions and conditions set forth below apply to Load Zones established by NOIEs:

 (a)
All NOIEs must be assigned to an appropriate Competitive Load Zone, unless they had made a one-time choice to establish a NOIE Load Zone and notified ERCOT in writing of that choice six months before the Texas Nodal Market Implementation Date, except as specified otherwise in item (d) below;

(b)
The number of NOIE Load Zones may not exceed 20; 

(c)
Any costs allocated based upon a zonal Load Ratio Share must be allocated using “Cost-Allocation Load Zones,” which are the four zones in effect during the 2003 ERCOT market unless they are changed pursuant to Section 3.4.2, Load Zone Modifications.  For these allocation purposes, any NOIE Load Zone is considered to be located entirely within the 2003 ERCOT Congestion Management Zone (CMZ) that represented the largest Load for that NOIE or group of NOIEs in 2003;

(d)
Each group of NOIEs who are parties to the same pre-1999 power supply arrangements and that has an overall 2003 peak Load in excess of 2,300 MW is automatically a separate NOIE Load Zone.  A member of this separate NOIE Load Zone who has given notice of termination of its power supply arrangement to ERCOT may elect to be assigned to an appropriate Competitive Load Zone.  An election made prior to Texas Nodal Market Implementation Date does not require approval of the ERCOT Board and will be effective for the next appropriate CRR Auction.  An election made after Texas Nodal Market Implementation Date shall be subject to the approval process in Section 3.4.2.  Any other NOIE that has a 2003 peak Load in excess of 2,300 MW is automatically a separate NOIE Load Zone;

(e)
ERCOT shall uniquely identify NOIE Load Zones.  NOIEs may participate in only one NOIE Load Zone, and all Loads served by that NOIE must be contained within that Load Zone;

(f)
Except as specified otherwise in this subsection, Load Zones established by NOIEs will be treated the same as other Load Zones, including a 36-month notice requirement for ERCOT Board approval of any changes to Load Zones; and

(g)
Three years after a NOIE offers its Customers retail choice, the NOIE’s Load must be merged into the appropriate Competitive Load Zone(s).  For a Load Zone that is an aggregation of NOIE systems of which less than all of the NOIEs opt into Customer Choice, each remaining NOIE in that NOIE Load Zone may choose to have its Load merged into the appropriate Competitive Load Zone(s) under the same three-year time frame.

3.4.4
DC Tie Load Zones

A DC Tie Load Zone contains only the Electrical Bus in the ERCOT Transmission Grid that connects the DC Tie and is used in the settlement of the DC Tie Load in that zone.  
3.4.5
Storage Load Zones

A Storage Load Zone contains only the Electrical Bus in the ERCOT Transmission Grid that connects the Storage Resource and is used in the settlement of energy withdrawn by the Storage Resource.
3.4.6
Additional Load Buses

ERCOT shall assign new Electrical Buses to a Load Zone and Cost Allocation Zone in accordance with the following rules; changes are effective immediately:

(a)
For each new Electrical Bus serving Load of a NOIE that is a part of a NOIE Load Zone, the new Electrical Bus will be assigned to that NOIE Load Zone;

(b)
For each new Electrical Bus not covered in paragraph (a) above, connected via Transmission Facilities to Electrical Buses all located within the same Competitive Load Zone, the new Electrical Bus will be assigned to that Competitive Load Zone; 

(c)
For each new Electrical Bus not covered in paragraphs (a) or (b) above, ERCOT shall simulate LMPs for the annual peak hour of the system with the new Electrical Bus incorporated into the model.  ERCOT shall assign that new Electrical Bus to the Competitive Load Zone with the closest matching zonal Settlement Point Price to the new Electrical Bus's LMP; 

(d)
For each new Electrical Bus covered in paragraph (a) above and connected via Transmission Facilities to Electrical Buses all located within the same Cost Allocation Zone, then the new Electrical Bus will be assigned to that Cost Allocation Zone;

(e)
For each new Electrical Bus covered in paragraph (a) above and not covered in paragraph (d) above, ERCOT shall simulate LMPs for the annual peak hour of the system with the new Electrical Bus incorporated into the model.  ERCOT shall assign each new Electrical Bus associated with a NOIE that is a part of a NOIE Load Zone to the Cost Allocation Zone with the closest matching zonal Settlement Point Price to the new Electrical Bus's LMP.

(f)
For each new Electrical Bus not covered in paragraph (a) or Section 3.4.5, Storage Load Zone, the new Electrical Bus is assigned to the same Cost Allocation Zone as its designated Load Zone;   

6.6.1.2
Real-Time Settlement Point Price for a Load Zone

The Real-Time SPP for a Load Zone Settlement Point is based on the state-estimated Load in MW and the time-weighted average Real-Time LMPs at Electrical Buses that are included in the Load Zone.  The Real-Time SPP for a Load Zone Settlement Point for a 15-minute Settlement Interval is calculated as follows:

RTSPP
=
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 (RTLMP b, y * LZWF b, y)

For all Load Zones except Direct Current Tie (DC Tie) Load Zones and Storage Load Zones: 

LZWF b, y 
=
(SEL b, y * TLMP y) / [
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(SEL b, y * TLMP y)]

For DC Tie Load Zones and Storage Load Zones: 

LZWF y 
=
[Max (0.001, SEL y)* TLMP y)] / [
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[Max (0.001, SEL y)* TLMPy)]

The above variables are defined as follows:

	Variable
	Unit
	Description

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

	RTLMP b, y
	$/MWh
	Real-Time Locational Marginal Price at bus per interval(The Real-Time LMP at Electrical Bus b in the Load Zone, for the SCED interval y.

	LZWF b, y
	none
	Load Zone Weighting Factor per bus per interval(The weight used in the Load Zone SPP calculation for Electrical Bus b, for the portion of the SCED interval y within the 15-minute Settlement Interval.

	SEL b, y
	MW
	State Estimator Load at  bus per interval(The Load from State Estimator for Electrical Bus b in the Load Zone, 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 Settlement Interval.

	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 Electrical Bus in the Load Zone.  The summation is over all of the Electrical Buses in the Load Zone.


6.6.1.4
Load Zone LMPs

The Load Zone LMPs shall be posted on the Market Information System (MIS) Public Area.  The Load Zone LMP is based on the state-estimated Loads in MW and the Real-Time LMPs at the Electrical Buses included in the Load Zone.  The Load Zone LMP for a Load Zone for a SCED Interval is calculated as follows:

LZLMP y
=
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 (RTLMP b, y * LZWF b, y)

For all Load Zones except DC Tie Load Zones and Storage Load Zones: 

LZWF b, y 
=
SEL b, y / (
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SEL b, y)

For DC Tie Load Zones and Storage Load Zones:

LZWF b, y 
=
[Max (0.001, SEL b, y)]  /  [Max (0.001, SEL b, y)]

The above variables are defined as follows:

	Variable
	Unit
	Description

	LZLMP y
	$/MWh
	Load Zone Locational Marginal Price(The Load Zone LMP for the Load Zone for the SCED Interval y.

	RTLMP b, y
	$/MWh
	Real-Time Locational Marginal Price at bus per SCED  interval(The Real-Time LMP at Electrical Bus b in the Load Zone, for the SCED interval y.

	LZWF b, y
	None
	Load Zone State Estimator Load Weighting Factor per bus per SCED interval(The weight used in the Load Zone LMP calculation for Electrical Bus b for the SCED interval y.

	SEL b, y
	MW
	State Estimator Load at  bus per SCED interval(The Load from the State Estimator for Electrical Bus b in the Load Zone, for the SCED interval y.

	y 
	None
	A SCED interval.

	b
	None
	An Electrical Bus in the Load Zone.  The summation is over all of the Electrical Buses in the Load Zone.


PRR_Template.doc
Page 2 of 3
PRR_Template.doc
Page 2 of 3
NPRR Submission Form 120110
Page 1 of 11
PUBLIC

_1367055178.unknown

_1367055180.unknown

_1367055182.unknown

_1367055183.unknown

_1367055181.unknown

_1367055179.unknown

_1367055177.unknown

