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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 a “go-live” 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. 
Design:
	Function Name
	Design Decisions

	Registration

	a) PUN generators registered at the PUCT as a PGC and have expressed the intent to sell energy and/or ancillary services to the Nodal Market and must comply with ERCOT PGC registration process including the submission of Resource Asset Registration Forms (RARF).  .  The 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. 
b) Through the Resource Asset Registration Form (RARF), Load Schedules for each physical load within a PUN that is represented in the network model shall be provided for each typical day type.
c) PUN generators registered at the PUCT as a self-generator must register at ERCOT as a Non-Modeled Generator.    Self-Generators may not sell into the ERCOT AS, DAM, RUC, or Real-Time Markets.  ACCEPTED (in general)  --- In general, all of the areas highlighted in yellow throughout the document raise or clarify the issue of the difference between Resources registered at the PUCT as self-generators and Resources not registered as self-generators.  The changes in the Registration and NMMS sections should address this issue.   


	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 Load Schedules provided in the RARF submittal.  ACCEPTED
c) The Network Model shall include PUN Resource Nodes and Resource Nodes for PUN Resources Registered as a PGC.  The Principles for Resource Node Definition shall be followed when locating the PUN Resource Nodes and Resource Nodes for PUN Resources.   


	Mid Term/Long Term Forecast Module
	PUN loads shall not be included in the ERCOT Weather Zone load in the load forecast model building process.  If there is a net import to the PUN, that load will be included.

	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.  The same approach shall be used to adapt the PUN generation registered as a Self-Generator/Non-modeled Generator.
c) In the cases where PUN generator and PUN load telemetries are not available, but the interchange telemetries are available, one of the options is that the generators are assumed to be generating at their full capacities and the behind the meter load will be adjusted based on this and the telemetered interface flow. The other option is to set the PUN load as per the PUN load schedule as a pseudo measurement and adjust the PUN generation pseudo measurement to match the PUN load and telemetered interface flow if available. {Note: ERCOT needs to explain the selection criteria for exercising either of the two preceding options}  The two options were to be considered during development.  After further consideration, option 2 will be implemented and the document will reflect only option 2.  See Revised language in the final document.   In the cases where the interchange telemetries and PUN generator and PUN load telemetries are not available, then set the PUN generator and load as per the PUN generator and load schedules as pseudo measurements. 
d) For the purposes of Bus Load Adaptation algorithm, PUN Loads shall be initialized with typical day schedules (provided by the PUN) prior to bus load adaptation. The Bus Load Forecast function will provide typical day schedules for the PUN Loads.  ACCEPTED
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 PUN net amount. 
f) RLC shall compute the LDL and HDL for PUN Resources registered as a PGC based on ramp rates determined by the ramp rate curves (ramp rates as a function of gross output) and gross resource MW telemetry.  ACCEPTED

	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 form it the adapted PUN generation schedule minus the PUN load schedule.  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.   ACCEPTED
b) The Bus Load Forecasting function shall use the typical day PUN load schedules 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 generators registered as a PGC shall be obtained from the QSE’s  COP. In the cases where these generator statuses data are not available from COP, it is assumed that these 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 PGC and Non-modeled PUN Generation). 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, for PUN Generation registered as a PGC, can be used as a CRR sink or source.

b) Resource Nodes, for PUN Generation registered as a PGC, within a PUN can be used as a CRR sink or source.

c) CCU Resource Nodes, for PUN Generation registered as a PGC, within a PUN can be used as a CRR sink or source.
d) Logical CCP Resource Nodes, for PUN CCU Generation registered as a PGC, within a PUN can not be used as a CRR sink or source.  ACCEPTED.

	OS
	No special handling will be required. PUN shall report generation outages, for both PGC and self-service/Non-modeled Generation PUN Resources, in Outage Scheduler and COP. The PUN must also report transmission outages in Outage Scheduler.

	COP
	a) For the “go-live” approach, only the PUN generation, for PUN Generation registered as a PGC, 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 generating units that self-serve PUN loads are shown in COP as online and available with LSL equal to zero and HSL representing capacity exceeding self-served PUN load. {note: Self-serve generation may not sell into the ERCOT markets}. PUN generating units that are fully used for self-serving PUN load will have LSL= HSL = 0 MW. PUN generating units, for PUN Generation registered as a PGC, whose entire capacity is available to ERCOT markets, should  report this entire capacity 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, for PUN Generation registered as a PGC, parameters should be submitted into COP as for any other Resource.


	DAM
	a) QSE’s can submit PUN Resource, for PUN Generation registered as a PGC, 3-part energy offers only for the portion of the unit capacity that is not used to self-serve PUN load.  The startup and minimum energy cost components of the 3-part offer must be submitted as null offers  The entire PUN Resource, for PUN Generation registered as a PGC, may be offered into the DAM..  NOT COMPLETELY ACCEPTED
b) This QSE could submit a PUN Resource, , for PUN Generation registered as a PGC, 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 can also submit DAM Energy Only offers at PUN Resource Node Settlement Points (such offers are not Resource specific).   ACCEPTED

	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 generating units, for PUN Generation registered as a PGC, 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 units, for PUN Generation registered as a PGC,. If the QSE does not submit either an offer curve or an output schedule, then the Base Point for the PUN generating unit, for PUN Generation registered as a PGC, will create an output schedule for the Resource equal to the telemetered output of the Resource at the end of the adjustment period for the Operating Period (i.e. the provisions of 6.4.2.4 apply). ACCEPTED
c) Transmission constraints for the ERCOT system will be enforced and will include PUN generators, , for PUN Generation registered as a PGC, 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, for PUN Generation registered as a PGC,. The Real-Time 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 units as represented in COP will be considered in the RUC process.  IMPROVED WORDING  RUC shall consider all Resources shown as offline and available as potential Resources to commit.

b) For the “go-live” approach, only net capacity of PUN Generation Resources, for PUN Generation registered as a PGC, remaining after self-serving PUN loads are considered by RUC (as provided in COP). Therefore, PUN loads will not be considered by the RUC process that is implemented for “go-live”.

c) If QSE does not submit a DAM offer for a PUN Resource, for PUN Generation registered as a PGC, 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) For the “go-live” approach 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 “go-live” approach. The RUC process is reliability unit commitment that ensures adequate capacity to cover ERCOT Load Forecast + DC Tie Exports and anticipated contingencies. ERCOT load forecast does not include PUN Loads, i.e. the RUC process sets the PUN load to 0 MW.  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.  
· RUC analysis assumes that PUN Load is always covered by PUN generation and this assumption is incorrect in the event that PUN generation is less than PUN load.

· If DAM Energy Only Bids are awarded within PUN facility, there is potential of under commitment during RUC analysis as PUN load is not included in RUC{?? DAM Energy Only Offers are not physical and are not considered in the RUC}.  The issue here is related to BIDS being awarded. This is an issue because with Bids being awarded, the ERCOT Load will be underestimated because a portion of the PUN load is being potentially covered by NON PUN Generation.  With the ERCOT Load being underestimated there is the potential for under commitment.
· RUC Contingency analysis will not capture scenarios where a contingency causes ERCOT to serve PUN load since PUN Load MW value is zero.

{Let’s just stay with the immediate issues and not speculate on fixes}  ACCEPTED

	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. 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 fifteen-minute settlement prices for PUN EPS meters are calculated in the standard way using the SCED LMPs and SCED Base Points. More details on net-metering scheme settlements can be found in Section 6 of the Nodal Protocols.
d) The DAM Settlement Prices for the PUN Resource Nodes shall be essentially the DAM LMPs for their electrical buses.  The 15 minute Settlement Prices for the PUN Resource Nodes 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 generators, for PUN Generation registered as a PGC or a Self-service/Non-modeled Generation, in real time.
b) The status of each PUN Generation Resource, for PUN Generation registered as a PGC or a Self-service/Non-modeled Generation, shall be submitted to ERCOT through the COP for the next 7 operating days.
c) Generating Unit outages shall be reported to ERCOT in the Outage Scheduler and COP.
d) Transmission Equipment outages shall be reported to ERCOT in the Outage Scheduler.

e) Full capacities of the generating resources shall be provided during the registration process.
f) COP data for PUN generation resources shall be provided.


	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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