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1 - Problem Statement
In the Summer of 2007, it became apparent that the definition for “Resource Node” in the Nodal Protocols was at a very high level and did not provide all the information required by ERCOT and the Market Participants to identify the locations for the Resource Nodes.  Furthermore, many of the complexities associated with the Resource Nodes for Combined Cycle Plants and Private Use Networks (PUN) were not addressed in the protocols.

2 - Solution Design
A WMS task force was created in order to resolve the ambiguity with Resource Nodes in the Nodal Protocols.  The bulk of this document is a regurgitation of the work that was done in the task force and that was subsequently reviewed by WMS and TPTF.  A few changes and additions that have been identified since the approach was presented to TPTF on February 22, 2008 are also provided in this document
NPRR 124 (Resource Node Updated Definitions) was approved by TPTF in late May 2008.  The NPRR has Resource Node defined as follows: 

The Electrical Bus or logical construct defined in the Network Operations Model at which a Resource's measured or logical construct output is settled. For a Generation Resource that is connected to the ERCOT Transmission Grid only by one or more radial transmission lines that all originate at the Generation Resource and terminate in a single substation switchyard, the Resource Node is an Electrical Bus in that substation. For all other Generation Resources, the Resource Node is the Generation Resource's side of the Electrical Bus at which the Generation Resource is connected to the ERCOT Transmission Grid.

The bolded text is what was added to the current definition.
It is expected that a protocol revision similar to the one above will be approved by PRS.  In addition to the NPRR, it is expected that ERCOT and the Market Participants will develop a binding document that contains additional information concerning Resource Nodes.  The binding document will most likely be very similar the “Principles for Resource Node Definition” that is provided below.

In addition to the binding document, there is an effort (frequently referred to as MP 10) in which the Resource Entities “sign off” on the metering configuration and Resource Node location for each of its Resources.  It is expected that “MP 10” is an activity that will continue to be performed and should capture any changes that are made to the system.

The link to “Principles for Resource Node Definition” (Version 02-19-08 1630) is provided below.  This was the main product from the WMS task force.
http://www.ercot.com/meetings/wms/keydocs/2008/0220/09._PRINCIPLES_FOR_RESOURCE_NODE_DEFINITION_2-19-08_1630.doc
That document has been pasted below and a few recent changes are highlighted in yellow.
PRINCIPLES FOR RESOURCE NODE DEFINITION
1. Network Operations Model
a. Annual/Monthly CRR Auctions use network model as close as possible to the Network Operations Model.
b. MMS and EMS use the same Network Operations Model for both commercial and operational purposes.

c. Breakers between the Connectivity Nodes and the Resource Node are closed as default so that Resource Nodes and associated Connectivity Nodes appear energized. 
d. Transmission Element outages, as defined in the ERCOT Protocols, are submitted into Outage Scheduler and posted before DAM submission, i.e. de-energized Resource Nodes (Settlement Points) are known in advance of DAM submission.

2. Connectivity Nodes

a. Connectivity Node represents the Electrical Bus where physical generator is connected.

b. Generator power output is injected at the Connectivity Node.

c. More then one Resource can be connected to the same Connectivity Node.

3. Resource Nodes
3.1. Resource Node Definition

a. Resource Node represents the Electrical Bus or logical construct where the Settlement Point is located.

b. Resource Nodes include Generation Resource Nodes, CCP Logical Resource Nodes, CCU Resource Nodes and PUN Resource Nodes.

c. Generation Resource Node represents the Settlement Point for ERCOT and PUN Generation Resources. The 3PO’s, DAM Energy Only offers, AS offers and DAM energy bids as well as CRR offers and bids can be submitted and settled at a Generation Resource Node. 

d. CCP Logical Resource Node represents the Settlement Point for 3PO’s for Combined Cycle Plant (CCP) configurations. Only 3PO’s, and AS offers for CCP configurations can be submitted and settled at a CCP Logical Resource Node.

e. CCU Resource Node represents the Settlement Point for the Combined Cycle Unit (CCU). Only DAM Energy Only offers, DAM energy bids and CRR bids and offers can be submitted and settled at a CCU Resource Node.

f. PUN Resource Node represents the Settlement Point at the PUN interconnection to ERCOT. Only DAM Energy Only offers, DAM energy bids and CRR bids and offers can be submitted and settled at a PUN Resource Node.

g. Multiple Generation Resources can be mapped to the same Resource Node, i.e. offers from different Generation Resources can be settled at the same Settlement Point.

h. Generation Resource can be mapped only to one Resource Node, i.e. offers from the Generation Resources can be settled only at one Settlement Price.

i. The Resource Nodes for “single” Resources and for Resources that are a component of a Combined Cycle Plant shall be identified first.  Once those Resource Nodes have been located, the PUN Resource Nodes shall be located.  If there is a Resource Node already located at a location one would want to place a PUN Resource Node, do not place a PUN Resource at that location. 

j. Resource Nodes shall not be located at the DC-ties.  (The DC-ties are Load Zones.)

k. Resource Nodes shall not be located at the Block Load Transfer buses.

l. Resource Nodes shall not be located for Load Resources.

m. Do not identify or locate Resource Nodes for “non-modeled” generators.  (Only modeled generators with the required EPS meters installed can have a Resource Node.)

3.2. Resource Node Location

a. First Fork Rule: Locate Resource Node at the first Electrical Bus with alternate paths starting from Generator Connectivity Node. Parallel network paths do not count as alternate paths.
b. EPS Meter Rule: Locate Resource Node close to EPS meter location, i.e. where energy is effectively metered.
c. Ownership Rule: Locate Resource Node at the Electrical Bus that essentially is the ERCOT interconnection point (if practical).
d. De-Energization Rule: Locate Resource Node at Electrical Bus that is less often de-energized, if alternate choices exist. LMPs for de-energized Resource Nodes are calculated using heuristic rules.
e. Transmission Constraint Rule: Transmission Elements between Resource Node and associated Connectivity Nodes cannot be constrained.
f. Generic Constraint Rule: Resources mapped into the same Resource Node can not be separated into different generic constraints.
g. Publicity Rule: Market Participants need to know where the Resource Nodes are located.

4. Combined Cycle Plant (CCP) Modeling

4.1. CCP Logical Resource Node
a. Each CCP Configuration for a train represents a CCP Logical Generation Resource.

b. Each CCP Logical Generation Resource is mapped to a CCP Logical Resource Node.  All CCP Logical Generation Resources, i.e. all CCP Configurations for a train are mapped to the same CCP Logical Resource Node.

c. Each CCP train has its own CCP Logical Resource Node, i.e. CCP Logical Generation Resources for different CCP trains are mapped to different CCP Logical Resource Nodes.

d. Each CCP Logical Resource Node is a Settlement Point.

e. CCP Logical Resource Nodes are used only for Resource specific 3PO’s and AS offers for CCP configurations.  
4.2. CCU Resource Node

a. Combined Cycle Unit (CCU) Resource Nodes are mapped to a CCP Logical Resource Node.

b. A CCU Resource Node is the Electrical Bus determined by above rules (First Fork and others) starting from the Connectivity Node of the physical CCP train Resources.

c. A CCU Resource Node is a Settlement Point.

d. Only DAM Energy Only offers, DAM energy bids and CRR offers and bids can be submitted at CCU Resource Nodes.

4.3. CCP/CCU Resource Node Processing
a. CRR cleared quantities are injected at Electrical Buses of CCU Resource Nodes.

b. DAM LMP for CCU Resource Node is used as Settlement Price for CRR bids and offers that sink or source at CCU Resource Node.

c. In DAM, energy for CCP Logical Resource is distributed to Connectivity Nodes of physical CCP Resources proportionally to the Resource capacities that are online in selected CCP configuration.

d. In DAM, Shift Factor for CCP Logical Resource Node is calculated as weighted average of Shift Factors for CCU Resource Nodes using the Resource capacities that are online in selected CCP configuration as weights.
e. DAM LMP for CCP Logical Resource Node is equal to weighted average of DAM LMPs at CCU Resource Nodes using the Resource capacities that are online in selected CCP configuration as weights.

f. DAM LMP for CCP Logical Resource Node is used as Settlement Price for CCP 3PO’s.

g. In RTM, Shift Factor for CCP Logical Resource Node is calculated as weighted average of Shift Factors for CCU Resource Nodes using the telemetered outputs of CCU Resources that are online in current CCP configuration as weights.

h. RTM LMP for CCP Logical Resource Node is calculated as capacity weighted average of LMPs at CCU Resource Nodes using the telemetered outputs of CCU Resources that are online in current CCP configuration as weights.
i. RTM Settlement Price for the CCP Logical Resource Node is the Base Point or time weighted average of RTM LMPs at Logical Resource Node.
5. PUN Modeling

5.1. PUN Resource Node
a. PUN Resource Node represents the Electrical Bus where an EPS meter is effectively located that is measuring the flow at a point of interconnection with ERCOT.

b. PUN Resource Node is a Settlement Point.

c. PUN Resource Node can not have mapped PUN Generation Resources.

d. There can be several PUN Resource Nodes for one PUN. 

e. Only CRR and DAM Energy Only Offers can be submitted at PUN Resource Node. 

f. For DAM Energy Only Offers, power is injected at the Electrical Bus of the PUN Resource Node. 

g. Cleared quantities are settled at PUN Resource Node Settlement Prices.

5.2. Resource Nodes for PUN Generation Resource

a. Connectivity Node for PUN Generation Resource represents the Electrical Bus where physical Resource is connected.

b. Generator power outputs are injected at Connectivity Nodes.

c. Resource Node for PUN Generation Resource represents the Electrical Bus where Settlement Point for PUN Generation Resource is located.

d. Resource Node for PUN Generation Resource is defined using First Fork Rule.

e. A Resource Node for a PUN Generation Resource is a Settlement Point.

f. PUN energy offers represent net in respect to PUN self-served load.
g. 3PO and AS offers can be submitted for PUN Generation Resource for the excess capacity and energy not used to serve the PUN self serve load.

h. DAM Resource specific Offers for PUN Generation Resources are settled at Settlement Prices at Resource Nodes for PUN Generation Resources.

i. Constraints within in a PUN can be monitored but should not be enforced by DAM, RUC and SCED.

5.3. CCP Modeling within PUN

a. CCP trains within PUN are treated in the same way as any CCP within ERCOT.

b. CCP trains within PUN do not have CCU Resource Nodes.

6. Settlement Points

a. Settlement Point is a Resource Node, Load Zone or Hub.

b. Resource Nodes include Generation Resource Nodes, CCP Logical Resource Nodes, CCU Resource Nodes and PUN Resource Nodes.

c. Generation Resource Nodes within ERCOT as well as within PUN are Settlement Points.

7. DAM Clearing and Settlements

a. CRR offers and bids can be submitted using any Settlement Point (except CCP Logical Resource Nodes) as a CRR source and sink.

b. Annual/Monthly CRRs acquired at de-energized Settlement Points will not be considered by SFT function.

c. DAM Energy Only Offers can be submitted at any Settlement Point (except CCP Logical Resource Nodes).

d. DAM Resource Specific energy offers that are submitted are mapped to a Generation Resource Node or a CCP Logical Resource Node only.

e. DAM Energy Bids can be submitted at Load Zones, Hubs, Generation Resource Nodes, CCU Resource Nodes and PUN Resource Nodes, i.e. at any Settlement Point except CCP Logical Resource Nodes.
f. DAM/SASM AS Offers are Generation/Load Resource specific, not Settlement Point specific.

g. DAM scheduling determines hourly quantities for CRR, energy and AS offers and bids.

h. DAM pricing determines hourly LMPs for all Settlement Points.

i. DAM Settlements is based on DAM quantities and DAM Settlement Point Prices.

8. RTM Clearing and Settlements

a. SCED dispatch determines Base Points for Generation Resources.

b. SCED pricing determines LMPs for all Generation Resource Nodes, CCP Logical Resource Nodes, CCU Resource Nodes, PUN Resource Nodes and all EPS meter locations.

c. RTM determines 15-minute Settlement Prices for each Settlement Point and each EPS meter location.  These prices are the Base Point weighted and time weighted average of the Real-Time LMPs.

d. RTM Settlements uses 15-minute RTM Settlement Point Prices (prices at Settlement Points) and Settlement Prices (prices at EPS meter locations).

e. RTM Energy Settlement for the measured output from the Generation Resources uses the prices at the EPS meter locations as specified in section 6.6.3.

9. Summary of Allowed Activities

	
	ACTIVITIES

	Settlement Points
	3PO
	AS Offer
	DAM Energy Only Offers
	DAM Energy Bid
	CRR Offers and Bids
	QSE to QSE Transaction

	Resource Node
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	CCU Resource Node
	No
	No
	Yes
	Yes
	Yes
	Yes

	PUN Resource Node
	No
	No
	Yes
	Yes
	Yes
	Yes

	CCP Logical Resource Node
	Yes
	Yes
	No
	No
	No
	No

	
	
	
	
	
	
	


Note that Resource Specific offers (3PO and AS offers) are made for the Resource and the submittal does NOT specify a Resource Node.
Design:
	Function Name
	Design Decisions

	Registration

	Complete MP 10 with Market Participants and the Settlement Metering group.


	NMMS
	a) Identify the location of the Resource Nodes as outlined above.

b) Provide a flag or information in the Data Dictionary so that MMS can differentiate the CCU and PUN Resource Nodes.

c) First locate the Resource Nodes for the single units and the units that make up the Combined Cycle Plants.  Next, locate the PUN Resource Nodes.  If there is a Resource Node already located at a location one would want to place a PUN Resource Node, do not place a PUN Resource Node.
d) Do not identify the DC-ties as Resource Nodes.  (The DC-ties are Load Zones)

e) Do not identify the Block Load Transfer buses as Resource Nodes.

f) Do not identify Resource Nodes for “non-modeled” generators unless the Resource Entity has the correct EPS meters installed and has requested to have a Resource Node.


	MMS
	Execute price calculations as outlined above.

	CRR
	a) CCU Resource Nodes could be used as CRR sinks and sources.

b) PUN Resource Nodes could be used as CRR sinks and sources.

c) Resource Nodes within a PUN (or not within a PUN) could also be used as CRR sinks and sources.

d) CCU Resource Nodes within a PUN (or not within a PUN) could also be used as CRR sinks and sources.
e) Logical CCP Resource Nodes within a PUN (or not within a PUN) can not be used as CRR sinks and sources.

	S&B
	a) The Settlements and Billing system should have all Resource Nodes including the Logical Resource Nodes and PUN Resource Nodes.


3 – Implementation Activities
	MS
	Milestone Description
	Assigned to
	Pred’r MS

	1
	Registration

Complete MP 10 registration activities.  
	Raj Chudgar
	N/A

	2
	NMMS

Locate and name all Resource Nodes and provide one line diagram.
	Linda Clarke
	1

	3
	EMS

None other than what has been outlined in the Combined Cycle SIG paper.
	Dave Hackett
	2

	4
	MMS

Confirm MMS approach for Resource Node price calculations.
	Murray Nixon
	2

	5
	CRR

Confirm the CRR system can recognize and adequately process the Resource Nodes
	Beth Garza
	N/A

	6
	S&B

Confirm S&B system performs settlement as described above.
	Raj Chudgar
	N/A


4 – Comments
Please note that all implementation details will be maintained in the integrated schedule.
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