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1 - Problem Statement
There are some significant differences between the nodal market and the current zonal market on how Private Use Networks (PUNs) are represented and considered by ERCOT systems in various analyses.  There is also a difference in how Market Participants with PUNs participate in the ERCOT market.
In general, ERCOT systems in the nodal market will require more detailed and granular information about the PUNs than what is currently required in the zonal market.  The ERCOT systems in nodal will be considering load information and specific information for each of the individual Resources in the PUN and providing Base Points and instructions to the individual Resources  The Resources in the PUN will participate in the Nodal market differently than how they currently do in the zonal market.

This document presents the key aspects of the approach that is to be implemented for the start of the nodal market.  
The document also provides a description of how data should be submitted by the QSE’s representing PUNs and how certain analysis should be performed by the ERCOT systems.   Integration issues and settlement issues are also addressed.
One other issue that has surfaced is the need to develop and provide more specific training for PUNs and QSE’s representing PUNs.
2 - Solution Design
Key Driving Points:

1) The Nodal Protocols specify that certain data shall be provided about the PUN network, PUN load and PUN Resources in order to facilitate proper Market Operations and to ensure adequate system reliability.
2)  The Resources of the PUN shall be able to participate in the energy and ancillary service markets.

3) Settlement of PUN Resources and PUN load shall be performed as specified in the protocols.
4) Due to timeline and budget constraints, the design can not include time consuming or expensive changes to the applications currently being delivered and tested. 
Definitions:

1) Private Use Network:  An electric network connected to the ERCOT Transmission Grid that contains Load that is not directly metered by ERCOT (i.e., Load that is typically netted with internal generation).
2) Private Use Network Load:  This is the physical load within the PUN.

3) Gross Generation for a Generation Resource is defined as: the unit output at the generator terminals before the step up transformer.

4) Net Generation for a Generation Resource is defined as:   MAX (0, Gross Generation Unit Output – (Generation Unit Auxiliary Load+ the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity) – (the amount of PUN load assigned to the Generation Unit, as determined by the QSE/Resource Entity in accordance with the guidelines described in SIG0002, Private Use Networks)).
5) Non-Modeled Generator (as defined in section 2 of the Nodal Protocols):

A generator that is:

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

(b)
10 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.

6) PUN Resource:  A Resource within a PUN that is not registered at the PUCT as a self-generator.  A PUN generator registered at the PUCT as a self-generator must register at ERCOT as a Non-Modeled Generator and is not considered PUN Resource in this document.

Design:
	Function Name
	Design Decisions

	Registration

	a) PUN generators registered at the PUCT as a self-generator must register at ERCOT as a Non-Modeled Generator.    A  Non-Modeled Generator may not participate in the AS or energy markets, RUC or SCED.  See the protocol definition for “Resource”.  Throughout this document, “Resource” does not include a  Non-Modeled Generator.
b) PUN Generation Resources and PUN Load Resources offering energy or ancillary services to the Nodal Market shall go through the same registration process of any other generators and loads. Full capabilities of the generators shall be provided during the registration process. The Resource Asset Registration Form (RARF) Low Reasonability Limit must be set to zero and High Reasonability Limit set to the physical generator high reasonability limit.  As with all other Resources, the Normal Ramp Rate and the Emergency Ramp Rate curves shall be provided as a function of gross MW output of the Resource. 
c) Through the RARF,  typical hourly consumption for each physical load within a PUN that is represented in the network model shall be provided for each typical day type. 
d) Currently the RARF is being used to acquire (from the Resource Entity) the network data needed for NMMS.  Plans are in progress to move that data request into a separate request and submittal.
e) ERCOT shall submit NOMCRs on behalf of the Resource Entities.


	NMMS
	a) An additional attribute shall be defined for loads and generators to flag them as Private Use Network. The transmission elements, loads and generators of the same Private Use Network shall be linked.
b) PUN loads shall be modeled as Non ERCOT non-conforming loads  based on the typical hourly consumption provided in the RARF submittal.
c) The Network Model shall include PUN Resource Nodes and Resource Nodes for PUN Resources.  The Principles for Resource Node Definition shall be followed when locating the PUN Resource Nodes and Resource Nodes for PUN Resources.  There should not be Resource Nodes for Non-Modeled Generators. 
d) Some Non-Modeled Generators may actually be placed in the model but will not have a Resource Node and will not participate in the Market. These will be the generators that are greater than 10 MW and registered at the PUCT as a self-generator.  


	Mid Term/Long Term Forecast Module
	PUN loads served by PUN Resources or Non-Modeled Generators shall not be included in the ERCOT Weather Zone load in the load forecast model building process nor are these loads considered ERCOT load from any respect.  However, if there is a net export from ERCOT to the PUN, that load will be considered ERCOT Load.

	EMS Real Time
	a) SE shall use the telemetries at the interface points and within PUN (MW, MVAR, kV) as regular measurements.
b) SE shall use the estimated values of PUN loads to fine tune the PUN load schedules using a load adaptation algorithm similar to that used for the rest of the loads.
c) In the cases where individual PUN generator and individual PUN load telemetries are not available, but the interchange telemetries are available,  the PUN load is set as per the PUN  typical consumption as a pseudo measurement and adjust the PUN generation pseudo measurement to match the PUN load and telemetered interface flow.  In the cases where the interchange telemetries and PUN generator and PUN load telemetries are not available, then the last good values are used. 
d) For the purposes of Bus Load Adaptation algorithm, PUN Loads shall be initialized with typical day consumption (provided by the PUN) prior to bus load adaptation. The Bus Load Forecast function should provide typical day schedules for both ERCOT Loads and PUN Loads.
e) In the event that the PUN is a net load, the ERCOT load to be used in the SE (for obtaining pseudo load measurements) shall be adjusted by subtracting the amount that is exported from ERCOT to the PUN.
f) RLC shall compute the LDL and HDL for each PUN Resource based on ramp rates determined by the ramp rate curves (ramp rates as a function of gross output) and gross resource MW telemetry.

	EMS Study Mode ( Outage Evaluation, Power Flow Studies, Stability Studies, etc)
	a) Each forecasted ERCOT Weather Zone load is first adjusted for the net PUN load by subtracting from it the adapted PUN generation schedule minus the PUN typical consumption.  This adjusted load forecast shall be distributed among the load buses within the Weather Zone based on a set of defined Load Distribution Factors. This distribution process shall skip the PUN Load buses. 

b) The Bus Load Forecasting function shall use the typical day PUN consumption as the projected PUN loads during both near term and long term study time periods.
c) For near term study (less than 7 days), the status of PUN Resources   shall be obtained from the QSE’s COP.  In the cases where generators statuses data are not available from COP, it is assumed that those generators are OUT by default.  The generation dispatch pattern shall be computed as designed by EMS so as to fully serve PUN Load by PUN generation (both modeled and Non-Modeled PUN Generators). If PUN generation cannot meet its own PUN Load, then ERCOT generation shall serve the balance.
d) For longer term study (greater than 7 days), the process in a), b) and c) above shall be followed except that equipment status shall be determined by normal status and outage schedules instead of using COP data. 

	CRR
	a) PUN Resource Nodes can be used as a CRR sink  or source.

b) Resource Nodes within a PUN can be used as a CRR sink or  source.

c) CCU Resource Nodes within a PUN can be used as a CRR sinkor source.
d) Logical CCP Resource Nodes within a PUN can not be used as a CRR sink or source.

	OS
	No special handling will be required. PUN shall report generation outages for PUN Generation Resources in Outage Scheduler and COP.  For those ERCOT Non-Modeled Generators that are placed in the model, the PUN shall report the generation outages in Outage Scheduler.  The PUN must also report transmission outages in Outage Scheduler. 

	COP
	a) For the “go-live” approach, only generation unit capacities that are available to ERCOT markets, i.e. the surplus that is available after covering the PUN loads should be represented in COP.  PUN Generation Resources that serve PUN loads are shown in COP as online and available with LSL equal to zero and HSL representing excess capacity after -serving PUN load. This is net capacity of PUN generating unit that is available and could be offered into ERCOT energy and ancillary service markets. PUN generating units that are fully used for serving PUN load will have LSL= HSL = 0 MW. For PUN Generation Resources whose entire capacity is available to ERCOT markets, this capacity should be reported in COP with appropriate status and with physical LSL and HSL i.e. no netting of PUN load.
b) In addition to statuses and generation unit net limits, the ancillary services and other PUN Resource parameters should be submitted into COP as for any other Resource.
c) Non-Modeled Generators do not have to submit a COP.


	DAM
	a) QSE’s could submit PUN Resource specific energy offers only for the portion of the unit capacity that is not used to serve PUN load.  If PUN Resource is not used to serve PUN load then the three part offer for the whole unit capacity could be submitted into DAM.

b) This QSE could submit a PUN Resource specific ancillary service offers for ancillary service markets in DAM and SASM. The energy and ancillary service Resource specific offers will be co-optimized in competition with ERCOT resources.

c) The QSE could also submit DAM Energy Only offers at PUN Resource Nodes and such offers are  not Resource specific. 

	SCED
	a) SCED receives current net generation and net LASL/HASL and net LDL/HDL. Generation-To-Be-Dispatched (GTBD) incorporates PUN net generation into ERCOT. The PUN Generation Resources are dispatched using real-time energy offers for net capacities of PUN generators. Resulting Base Points are sent to PUN units.

b) Instead of real-time energy offers, QSE’s could submit net output schedules for PUN Generation Resources. If the QSE does not submit either an offer curve or an output schedule, then ERCOT shall notify the QSE and set the Output Schedule equal to the telemetered output of the Resource until a revised Output Schedule is validated (i.e. the provisions of 6.4.2.4 apply). 

c) Transmission constraints for the ERCOT system will be enforced and will include PUN Resources  as control resources. Constraints within PUN network will not be enforced by any MMS process.
d) The DAM and SCED LMPs will be calculated in standard way for Settlement Points at both PUN Resource Nodes and Resource Nodes within PUN. The Real-Time Settlement Point Prices (SPPs) at PUN Resource Nodes are calculated as time weighted average of SCED LMPs because there are no physical Resources mapped to PUN Resource Nodes.

	RUC
	a) All PUN Generation Resources should be represented in COP.  For Resources that are on-line or planned to be on-line, the HSL in the COP should reflect the capacity available to serve ERCOT load.  RUC shall consider all Resources shown as offline and available up to the COP HSL capacity (gross max MW less unit auxiliary load) as potential Resources to commit to resolve reliability issues.

b) Only net capacity of PUN Generation Resources remaining after self-serving PUN loads is considered by RUC (as provided in COP). Therefore, PUN loads will not be considered by the RUC process..

c) If QSE does not submit a DAM offer for a PUN Resource and the Resource is shown as offline and available, then ERCOT shall create a proxy three part offer for RUC purposes.  For such a PUN Resource, ERCOT shall use 150% of any approved verifiable startup cost and minimum energy cost (or 150% of generic if verifiable have not been approved) in the selection process.  Settlements would not use the 150% values but instead use the verifiable or the generic costs.

d) PUN loads will not be considered by RUC due to netting of PUN generation and self-served PUN loads. 
There are a few implications with the above approach. The RUC process is reliability unit commitment that ensures adequate capacity to cover ERCOT Load Forecast + DC Tie Exports and anticipated contingencies.   The PUN Resource capacities are modeled as the net surplus (positive only) into the ERCOT grid.  This approach is deficient due to the following reasons but it has been determined to be acceptable for starting the Nodal Market.  
· In the event that PUN generation is less than PUN load; this export from ERCOT to the PUN is included in the ERCOT load forecast but the load is entirely distributed to the ERCOT weather zone load.  (Distribution of load not perfect.)

· RUC Contingency analysis will not capture scenarios where a contingency causes ERCOT to serve PUN load since PUN Load MW value is zero.



	S&B
	a) DAM settlements for CRRs, energy and ancillary services are performed in the standard way, i.e. DAM awarded quantities are settled at DAM clearing prices. The DAM Settlement Prices for the PUN Resource Nodes shall be the DAM LMPs for their electrical buses.  There are no differences between the settlement PUN Resources and other Resources in ERCOT.

b) RUC settlement is the same for PUN Resources and other Resources as well. The same rules and calculations apply for make whole payments for DAM/RUC commitments.

c) Real time energy settlement for QSEs representing PUNs is based on methodology developed for net-metering schemes. The EPS meters are located at all tie-lines between ERCOT system and PUN. The 15 minute Settlement Prices shall be calculated following the approach specified in section 6.6.1.1.  Prices for the  settlement EPS meters shall be calculated as described in Section 6.6.3.1 paragraph 3.


	PUNs
	a) Private Use Networks shall telemeter flows at the ERCOT interconnection point(s), voltage at the interconnection point(s), and power output (gross generation output and net generation output with respect to serving PUN Load) of individual PUN Resources.  Gross telemetry for Non-Modeled Generators greater than 10 MW is required.
b) The status of each PUN Generation Resource shall be submitted to ERCOT through the COP for the next 7 operating days.
c) Generation Resource outages shall be reported to ERCOT in the Outage Scheduler.
d) Transmission Equipment outages shall be reported to ERCOT in the Outage Scheduler.
e) Full capacities of the Generation Resources and the Non Modeled Generators shall be provided during the registration process.



	Training
	Additional course material needs to be prepared and presented to both QSEs representing PUN Resources and to PUN owners.  The material should focus on what is needed and planned for the “go-live” approach.
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