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Energy Division Draft Proposal Based on Working Group Discussion

Evaluation of the Current Planning Reserve Margin
(R.08-04-012)

1. Introduction

The Commission opened Rulemaking R.08-04-012 on April 10, 2008 and promptly Energy Division convened working groups to study the issue of reserve margins sufficient to protect reliability across the CAISO system.  During April and May of 2008, informal working groups developed recommendations for an initial demonstration of the General Electric Multi Area Reliability Simulation (MARS) model (Preliminary 1A) as well as inform the proceeding as to which data inputs are the most critical to the final run of the MARS model used to determine the Planning Reserve Margin (PRM).  Pursuant to workshops held June 25 and 26, working groups reconvened to deliver data to the CAISO for the Preliminary 1A run, and to develop recommendations for refinement of data sources for a 2010 Final PRM study (2010 Final) to be conducted over the winter of 2008 and into 2009.  No new working groups were proposed or developed after the June workshops, and existing groups were not reorganized or redefined; two working groups in particular (1 and 5) did not meet regularly during the summer.  

Although working groups have begun to develop recommendations regarding data inputs for a 2010 Final run of the MARS model, significant consensus has eluded participants.  Many participants are awaiting the Preliminary 1A results before deciding to what level of specificity and accuracy inputs are needed to affect the overall PRM requirements coming from the model.  Due to this lack of consensus, Energy Division staff present this Draft Proposal as a means to present the discussions related to 2010 Final recommendations to all stakeholders in the PRM proceeding.  After the workshops, Energy Division may seek the input of working groups to propose revisions to this Draft Proposal, or the working groups may reach consensus and present a revised working group report.  Energy Division staff will continue to monitor and facilitate development of this Draft Proposal during November.

This Draft Proposal summarizes working group discussion involving Energy Division staff and is intended to frame discussions at the October 22 and 23 workshops in preparation for a 2010 Final Study; Energy Division staff also include suggestions to begin discussion of the 2014 and 2019 modeling runs.  Specifically, it:

· Presents a list of sensitivities run for Preliminary 1A; 
· Presents draft recommendations regarding data sources and inputs for the 2010 Final Study; the data and inputs are to be delivered to the CAISO in November, 2008

· Suggests data sources for the Final 2014 and 2019 study currently slated for development in the beginning of 2009

· Provides alternatives/options for policy and data inputs where full agreement within the working groups was not reached

2. Scope and Status

2.1. Scope

The recently issued Scoping Memo
 for R.08-04-012 describes joint development of a PRM Study with the CAISO and the CAISO’s consultant GE which uses the MARS model.  The Scoping Memo consolidated Phase I and Phase II of the proceeding and expected a final decision regarding the PRM for 2010 and future years by the 3rd quarter of 2009.  This proceeding will study and propose a level of reliability that seeks to ensure that sufficient resources are made available to meet specified probabilistic reliability levels.  The probabilistic methodology used by GE MARS is meant to consider load and resource uncertainties, including the availability and performance of intermittent and energy-limited resources, transmission interface constraints, relationships between transmission and generation facilities, and analysis of various case scenarios that examine impacts of changes due to present and future generation, load growth and potential transmission development.  

The Preliminary 1A Study results focus on the year 2010, and highlight the results of the base case and sensitivity assumptions, illustrating the impacts of the primary policy assumptions discussed in section 4.1 of this report.  The results intend to highlight the assumptions and inputs which most affect the reliability results in the GE MARS model, thus focusing stakeholder effort towards the most critical data needs.  The Final 2010 Study is intended to analyze the PRM requirements for the year 2010, while further modeling will apply refined data inputs to the years 2014 and 2019.   This Draft Proposal provides a means to identify key issues for discussion in this proceeding, and move the PRM study forward constructively while incorporating a diversity of stakeholder viewpoints.

2.2. Status

GE has finished the Preliminary 1A modeling run focusing on the 2010 year and prepared a Preliminary 1A results report which was issued to the service list for this proceeding on October 15.  The October workshops are meant to review these results as well as any recommendations that the Draft Proposal contains for 2010.  This Draft Proposal is a draft that may undergo further editing after the workshops, so stakeholders are encouraged to bring their comments to the workshops and raise questions.  The workshops are intended to inform the final modeling done for the PRM proceeding.  The schedule below is drawn from the Commission’s recent Scoping Memo for the PRM proceeding R.08-04-012.  Deadlines for parties to develop and deliver data inputs to the CAISO are not included in the schedule below, and will be supplied to parties separately.

Table 1 Schedule from Scoping Memo

	April 25, 2008
	Prehearing conference statements filed

	June 02, 2008
	Prehearing conference 

	June 16, 2008
	Initial working group report

	June 25-26, 2008
	Energy Division workshops

	September, 2008
	Assigned Commissioner’s Phase I/II scoping memo

	Oct.  22-23, 2008
	Energy Division workshops

	3rd & 4th quarters 2008, 1st quarter 2009
	Under Energy Division direction, working groups and CAISO/GE pursue data development and model runs.  Additional workshops held and reports issued as needed.  A report with recommendations will be issued at the conclusion of this process

	1st quarter 2009
	Motions for evidentiary hearings

	1st quarter 2009
	Responses to motions for evidentiary hearings

	1st quarter 2009
	Ruling on evidentiary hearings (need for, scope)

	1st quarter 2009
	Prepared testimony served (if hearings are held)

	1st quarter 2009
	Prepared rebuttal testimony served (if hearings are held)

	2nd quarter 2009
	Workshops and/or evidentiary hearings as necessary

	2nd quarter 2009
	Comments on Phase I/II issues (and briefs if hearings)

	2nd quarter 2009
	Reply comments on Phase I/II issues (and reply briefs if hearings)

	2nd quarter 2009
	Report on final model runs

	2nd quarter 2009
	Supplemental comments on final model runs

	2nd quarter 2009
	Supplemental reply comments on final model runs

	3rd quarter 2009
	Proposed decision issued

	3rd quarter 2009
	Comments on proposed decision 

	3rd quarter 2009
	Reply comments on proposed decision 

	3rd quarter 2009
	Commission issues final Phase I/II decision


While the recommendations presented here represent a draft proposal, IOUs and the energy agencies involved are assembling input data for the Final 2010 Study scheduled to be completed in early 2009.  The schedule above is contingent on data delivery being accomplished by early to mid November 2008, in a form that requires little reformatting or correction.  Cases modeling the 2014 and 2019 years will be discussed and developed in a separate working group/Energy Division staff process in the beginning of 2009.  

2.3. Description of Geographic Areas for Analysis

MARS Treatment of Multiple Areas

The MARS model was developed to address reliability assessments in which multiple areas exist, but which are closely coupled for any of several reasons.  In the original CAISO PRRS proposal, two phases of analysis were suggested: (1) an initial phase with three areas, and (2) a second phase with 10 areas.  It was generally understood that the three areas corresponded to the three IOUs, and the 10 areas corresponded to the CAISO LCR load pockets.  As the CAISO stand alone effort morphed into the CPUC PRM effort, the focus has been on an analysis focusing on the three IOU regions.  This PRM study is not currently meant to replace the CAISO LCR process, which will continue for 2010 and until further notice.

MARS runs each of the three areas simultaneously, matching resources with loads within each area first, and then drawing upon resources in a second or third area to the extent needed, but constrained in two ways.  First, the “surplus” areas have to have generating resources available for export, and second the transmission path limit between the two areas cannot be exceeded.  Thus, it is explicit in the MARS construct that the areas be defined in ways that correspond to inter area transmission limitations.  In the implementation chosen for this PRM study, the three transmission access charge (TAC) areas were selected because they are separated by significant transmission limitations.  The PG&E TAC area has constraints with the other two areas at Path 26.  The SDG&E TAC area has constraints with the SCE TAC area at the South of SONGS path.  WECC has accepted the path ratings on these constraints, and these transmission constraints are well documented by WECC studies.

Utilities included within TAC Areas

Two of the three TAC areas include multiple utilities as part of loads and resources.  The PG&E TAC Area includes the PG&E service area and participating publically owned utilities (POUs) located in the NP 26 region serviced by the CAISO.  Geographically this covers all of Northern California except the SMUD/Western balancing authority and the TID balancing authority, as well as the Pacificorp and Sierra Pacific service areas which are outside the CAISO.  The SCE TAC area includes numerous municipal utilities utilizing the SCE bulk transmission system to deliver power to service area point of demarcation for these municipalities.  The SDG&E TAC area includes only SDG&E loads and resources.  In all cases, the analysis is conducted on a physical basis, so IOU TAC area loads and resources reflect all IOU distribution system customers, whether bundled customers of the IOU, the ESPs in the IOU service territory, and the POUs that are within the CAISO.

In using data defined by TAC area, it is important to recognize that the entities included within the CAISO and the TAC areas have changed through time.  For 2006 and 2007 data series, all data are consistent with the current (2008) definitions of these areas.  However, going back into 2003-2005, as proposed in later sections of this report, requires a few adjustments to historic data to be consistent with the current CAISO and TAC area definitions.  For example, SMUD left the CAISO (and PG&E TAC area) in 2002, but Western did not leave the CAISO until later years.  MID and TID left in 2005.  Data from the 2003-2005 period would require consideration of whether the specific data series in question is defined consistently, and if not, making appropriate adjustments.  Generally, the data are available to make such adjustments, but preparation of data for use by GE Energy in MARS requires conscious consideration of this potential issue, and timelines to allow the analytic work to be completed.

3. Study Methodology

3.1. Overview

This section explains the methodology that Energy Division staff proposes to use for the 2010 Final Study and to begin the discussion of the 2014 and 2019 Studies to be completed following the 2010 Final Study.  This report along with the accompanying Preliminary 1A base case and sensitivity results will inform stakeholders as to the effect that certain data inputs have on overall PRM results.  To provide parties with an understanding of the impact of various input elements on the PRM Study results, Table 2 below compares the base case assumptions with the sensitivities that were done as part of the Preliminary 1A report.  

Table 2 Preliminary 1A Study Base Case and Sensitivity Cases

	 
	Sensitivity
	Base Case assumption
	Sensitivity assumption 
	GE analysis and expected output reporting

	1
	Scheduled outages
	All planned maintenance outages optimized for each area at off peak months, none during summer
	Plant specific planned outage schedules from 2007 for each unit
	Input to the model the unit-specific planned outage schedule provided by CAISO and run the model over a range of reserve margins to determine the PRM for this sensitivity.

The new maintenance schedule will be summarized on a chart.  The reliability impact will be shown on a chart, from which the PRM will be determined.  It will also show how the CAISO risk would have changed if the PRM had been held constant at the Base Case value.

	2
	Generator performance
	EFORd based on national class average as specified by WG4
	Class average EFORd increased by 25%
	Increase the EFORd of each unit by 25% and run the model over a range of reserve margins to determine the PRM for this sensitivity.

The reliability impact will be shown on a chart, from which the PRM will be determined.  It will also show how the CAISO risk would have changed if the PRM had been held constant at the Base Case value.

	3
	Imports
	Historical imports at peak as requested by WG5
	Maximum path ratings of import lines
	One option is to model the imports into each area as being equal to the sum of the maximum path rating limits of the interfaces from outside the CAISO.  The other option as suggested by WG5 is to use historical flows in the reserve margin calculations.  Run the model over a range of reserve margins to determine the PRM for this sensitivity.

The reliability impact will be shown on a chart, from which the PRM will be determined.  It will also show how the CAISO risk would have changed if the PRM had been held constant at the Base Case value.

	4
	Typical and extreme load profile
	2007 load/intermittent pairing for typical year
	2006 load/intermittent paring for extreme load year
	Using the load and intermittent data for 2006 and 2007, run the model over a range of reserve margins to determine the PRM for this sensitivity.

The reliability impact will be shown on a chart, from which the PRM will be determined.  It will also show how the CAISO risk would have changed if the PRM had been held constant at the Base Case value.

	5
	Hydro production
	Available energy from EIA docs 1994-2005
	Available energy EIA data from 1992
	Using the drought hydro conditions as contained in the EIA data from 1992, run the model over a range of reserve margins to determine the PRM for this sensitivity.

A chart will be used to summarize the data.  The reliability impact will be shown on a chart, from which the PRM will be determined.  It will also show how the CAISO risk would have changed if the PRM had been held constant at the Base Case value.

	6
	Variation in LOLE level
	Installed Capacity for LOLE of 0.1  days/year for CAISO
	Installed Capacity for LOLE of 0.2 and 0.05 days per year for CAISO
	The PRM associated with a CAISO LOLE of 0.2 days/year and 0.05 days/year can be readily determined from the Base Case results reported by GE.

	7
	Variation in Trigger for Loss of Load Event
	Loss of load event is triggered when available resources fall below load.
	Loss of load event is triggered when resources fall below 103% of available resources
	The Base Case assumes that the loss of load begins when the load is greater than the available resources.  If you wish to maintain a level of operating reserves equal to a percentage of the load, then the PRM would increase by the same percentage.  

	8
	Month Specific LOLE or annual LOLE
	PRM required for LOLE of 0.1 days/year across CAISO
	PRM required for LOLE of 0.1/12 days/month across CAISO
	From the Base Case results, the LOLE for each month will be plotted as a function of reserve margin.  From these plots, the monthly reserve margin required for a monthly LOLE of 0.0083 days/month will be determined.

	9
	Path 26 + 1000 MW
	3,750 MW N-S, 2,902 MW S-N
	3,750 MW N-S, 3,902 MW S-N
	Increase the S-N rating of Path 26 by 1,000 MW and run the model over a range of reserve margins to determine the PRM for this sensitivity.

The reliability impact will be shown on a chart , from which the PRM will be determined.  It will also show how the CAISO risk would have changed if the PRM had been held constant at the Base Case value.

	10
	CAISO vs Area PRM
	Single PRM applied to all areas to bring CAISO to LOLE of 0.1 days/year
	Different PRM for each area to bring each area to LOLE of 0.1 days/year
	Separately adjust the PRM of each area so that each area is at LOLE of 0.1 days/year.  Because there are now three variables being adjusted (the PRM in each area) and the PRM in each area affects the LOLE in the other areas, the solution of this sensitivity is an iterative process.

The result will be a table showing the PRM for each area and resulting LOLEs for each iteration as the LOLE for each area is driven to 0.1 days/year.

	11
	Monthly vs.  annual PRM
	Static PRM percentage applied to the monthly peak loads needed to bring CAISO to LOLE of 0.1 days per year
	Static percentage of PRM applied to static annual peak load needed to bring CAISO to LOLE of 0.1 days per year
	Run the model over a range of annual, rather than monthly, reserve margins to determine the PRM for this sensitivity.

The reliability impact will be shown on a chart, from which the PRM will be determined.  It will also show how the CAISO risk would have changed if the PRM had been held constant at the Base Case value.


During the workshops, the stakeholder group will review the initial results of the Preliminary 1A Study and sensitivities run by GE.  For the Final 2010 analysis, additional sensitivities may be suggested that may provide additional insights and enhance the overall PRM Study.  

4. Status of Energy Division and Working Group Discussions About Input Assumptions and Modeling Issues 

This section describes the issues and recommendations that have been discussed in working groups, and summarizes areas where working groups deliberated but failed to reach consensus.  Energy Division staff offers these recommendations to frame conversation at the October workshops, and to present alternate points of view to date.  It is divided into five subsections: (1) general scope and policy issues, (2) intermittent, cogen, and hydro resource modeling, (3) load and demand response inputs to MARS simulation, (4) modeling of current generation, and (5) modeling of transmission limitations and imports.  These subsections are meant to prepare for incorporation of the results of the Preliminary 1A run to mold a more complete Final 2010 analysis.

4.1. General Policy Issues

The proposal below is designed to develop policy choices that inform the Commission on the Final 2010 study as well as the 2014 and 2019 studies.  The issues include: the definition of the base on which the PRM will be applied (annual procurement targets or monthly procurement targets), data validation, the choice of the proper reliability metric from which to derive the procurement targets and PRM, and the definition of outage events.  There are also issues of future scenarios of resource buildout for 2014 and 2019 and whether the metric that is used will reflect conditions in each service territory or all of the CAISO.  

4.1.1. Annual Procurement Targets vs. Monthly Procurement Targets – 2010 and future years:

The capacity amount needed to maintain reliability can be set as a fixed amount of reserves (either MW amount or percentage) over an annual peak, or can vary each month as reserves over a month specific peak.  These two options are referred to as the annual method and the monthly method.  Both options have significant impact on the final level of reliability measured, and are discussed in greater detail below.  

While reserve levels are computed as based on an annual peak in studies conducted for the NYISO and PJM for example, the current RA program implements a fixed percentage reserve level above the monthly forecast peak.  Both the Resource Adequacy (RA) proceeding and the Long Term Procurement Plan (LTPP) proceeding seek to use the PRM to determine the procurement obligations for LSEs.  

 Current LTTP and RA Planning Process:

The capacity need assessment and authorization component of the LTPP proceeding focuses on annual peak load and requires the IOUs to construct physical resources to meet annual peaks plus a PRM.  Since the current capacity need assessment is meant to ensure capacity is built to meet peak demand, it does not consider the variability of load forecasts and reserve levels in off-peak months.  On a monthly timeframe, IOUs procure both capacity and energy in the short term and balance of monthly time frames to meet projected short-term needs and respond to monthly specific conditions.  Generating capacity built for system reliability by the IOU pursuant to the needs assessment is typically still available to the CAISO or IOU to reliably operate the grid in an emergency or as the need arises.  The annual method would result in less, or very little reliability risk in off-peak months relative to the monthly method, although the monthly method would potentially reduce the procurement target in off-peak months.  A high level of installed capacity would theoretically be available to the CAISO if these generating units are not on scheduled maintenance.  The large amount of capacity provided to the CAISO in off-peak months would focus CAISO risk in peak hours and peak months, and the amount of capacity provided by LSEs may even be a bit higher than otherwise needed for the off-peak months due to reduced risk.  

The RA framework more closely resembles an approach where LSEs procure resources sufficient to meet month specific loads plus a fixed percentage of reserves.  Under the RA framework, system risk is spread throughout the year by requiring procurement closer to actual load levels in off-peak months.  

There is a distinction between a PRM that measures a need for installed physical capacity available for purchase when needed and a PRM that emphasizes an economic procurement obligation for all months of the year.  Mixing these two PRM options can potentially result in a disconnect whereby risk is overlooked in off-peak periods, or unnecessary procurement costs are incurred year round.  The duel purpose of the adopted PRM represents an important policy choice and modeling dilemma within this proceeding.  The results of the PRM study will interact with the RA and LTPP proceedings, and the study should provide sufficient guidance to inform the decisions.  Energy Division staff intends the workshops to provide an opportunity to clarify and address his important distinction., 

Annual method for procurement targets: The annual method addresses physical needs of the system which ensures year-round reliability based on requirements at annual peak.  It allows for a potentially lower overall adopted PRM over the annual peak.  If the PRM were determined on an annual peak, LSEs would be required to procure and present to the CAISO an amount of RA resources equal to the annual peak load plus a percentage of reserves added.  In off-peak months when actual monthly loads are far lower, the CAISO would still be presented with the larger amount of RA resources to operate the system, thus reducing reliability risk in the off-peak months to negligible levels.  As a result, IOUs and LSEs may minimally meet the summer peak requirements to meet a desired reliability metric but provide the CAISO with an amount of resources substantially exceeding their off-season peak loads plus PRM.  

Monthly method for procurement targets – The monthly method applies a fixed PRM percentage to month specific load which is consistent with the current RA program.  The monthly method potentially allows for lower procurement targets for capacity in off-peak months, although this would potentially increase reliability risks in off-peak months relative to the annual method as detailed above.  

Although the percentage of margin each month would remain steady, the actual amount in MW capacity would not; since the load levels vary each month, the MW amount of reserves would be reduced, since the total amount of capacity available to the CAISO would vary with the load.  Therefore, if we wish to maintain reliability within 1 day in 10 years reliability metric over the year, reserve margins may need to be higher (as a percentage of load) in the off-peak periods or reserves can be expressed as a fixed MW value.  For example, 15% of 30,000 MW is 4500 MW, while 15% of 50,000 MW is 7500 MW.  To get 7500 MW of reserves in off-peak months, the PRM would need to be 25% or reserves can be expressed as a fixed MW value (in this case 7500 MW).  With the above example, the monthly method still reduces the total capacity procurement relative to the annual method, since load plus reserves would equal 37,500 MW in off-peak months instead of 57,500 MW.

Recommendation:  Energy Division staff recommends that GE present illustrative examples of the annual and monthly methods, as well as the option of a constant MW reserve value needed to maintain the desired reliability to aid the discussion of this topic in the PRM workshops October 22nd and 23rd.  

Tentatively, Energy Division staff recommends adoption of the monthly approach due to the similarity with the current RA program.  SCE in particular questions this approach however, as this approach assumes that only those resources procured via RA contracts and demonstrated as RA resources in each month would be available to the CAISO to operate the system and contribute to reliability.  SCE stresses that while resources are available and procured in the peak months, those resources are nevertheless still available to the CAISO in off-peak months should the need arise.  SCE contends that there is a difference between an economic need and a physical need, but Energy Division staff recommends that the results of the PRM process should inform the economic need for procurement, and thus should require LSEs to procure all resources that are needed for reliability.  The 1A results will illustrate the significant effects of this choice, and Energy Division staff expects and will appreciate extensive discussion of this recommendation during the workshops.  

4.1.2. Quality check on data inputs:

Throughout the course of the Preliminary 1A study process, there have been occasions where data inputs from various sources were delivered to GE via the CAISO that were either incomplete or misunderstood, and there were errors that were located after the data was delivered.  As assumptions and conclusions are made regarding data provided, quality control of data is essential.  This quality control function creates issues relating to confidentiality, as the team assembled needs legal access to data inputs in order to verify and check the data.  

Recommendation:  A small group of people would be designated from each working group to verify data inputs, and given at least two weeks in order to do so.  This means that data is delivered to the CAISO two weeks prior to the commencement of modeling runs, and these people can work with CAISO, GE, CPUC, and CEC in order to facilitate the normal data cleaning functions that currently GE and the agencies perform separately.  The team can be made up of general stakeholders, Energy Division, CEC, or CAISO staff, or GE modeling staff.  To resolve the confidentiality issues, working groups will stress the use of public and non-confidential data inputs whenever possible, but there may still be occasions where Energy Division, CEC, CAISO, or GE staff must validate data without outside help.  

4.1.3. Proper metric by which to measure reliability and choose a capacity requirement:

Energy Division’s choice of the proper statistical metric is fundamental to ensure the modeling program optimizes reliability.  In order to do so, the working group must develop criteria by which to decide both an agreed standard reliability level and the correct metric.  A variety of metrics measure the correlation between reliability impact and planning reserve levels (summarized below).  The chosen metric should account for the reliability of the generating system and certain electrical elements such as transmission interfaces to determine the capacity needed to maintain reliability across the system.  The reliability level will translate into a required reserve level by which to target procurement.  GE MARS is capable of delivering all of the following metrics simultaneously 

Daily Loss of Load Expectation (Daily LOLE) – The expected number of days in which the load exceeds resource capacity; the traditional calculation of Daily LOLE considers whether there is sufficient capacity to serve the load at the time of the daily peak hour.  The Daily LOLE of 1 day in 10 years is considered the industry standard of system reliability and it simplifies computing and model runs.  The Daily LOLE does not reflect the variability within the peak periods and off peak periods of a day, particularly for load and intermittent resources.

Hourly Loss of Load Expectation (Hourly LOLE) – The expected number of days on which loads exceed resources on any hour of the day; 1 day in 10 years Daily LOLE does not mean the same as 24 hours of Hourly LOLE in 10 years .  Hourly LOLE allows examination of load and intermittent variability during any hours of the day.  This metric requires a larger quantity of data for both load conditions and intermittent performance, requiring 8760 hours instead of solely 365 peak hours of data.  This data is available and has been provided to the CAISO for Preliminary 1A.

Expected Unserved Energy (EUE): The expected amount of energy (in MWh) unserved over the course of a year.  EUE considers the variability of load and intermittent resources in off-peak periods.  It also accounts for the duration and the magnitude of outage more precisely than by the expected number of days with an outage event, as that is a measure of frequency.  There are limited examples of approved reliability metrics that use EUE as the measure.  Participants have pointed out that EUE may be a useful metric, in that it quantifies the expected magnitude of outage events.  This enables a comparison between marginal MWh lost and an economic valuation such as Value of Loss Load (VOLL) which gauges the economic impact to customers of the marginal MWh lost.  This comparison is currently planned for a future phase of the PRM OIR, where more data would be needed.  

Recommendation:  Energy Division staff awaits the results of the GE study, which will illustrate the impacts of the different reliability metrics and also their effects across service territories and for the CAISO as a whole.  Pursuant to that illustration, more discussion is warranted but as a means to promote debate, Energy Division staff proposes the use of a capacity obligation that is sufficient to support an Hourly LOLE.  Hourly LOLE attempts to account for the variability in load and intermittent resources over the day.  Since there are limited examples of conversion from 1 day in 10 year Daily LOLE to an equivalent Hourly LOLE, and there are limited industry standard uses of the Hourly LOLE metric, GE staff can be requested to provide a survey of current balancing authorities that use the Hourly LOLE to set and measure reliability of their system.  EUE is an intriguing metric, but also of limited industry use currently, so Energy Division staff recommends GE present results that illustrate the magnitude of EUE in the current system, as well as recommending further study on this metric.  This can be accomplished during future phases of the PRM OIR R.08-04-012.

4.1.4. Future scenarios of intermittent and conventional resource buildout
Future buildout scenarios are most needed for intermittent resources because the sizable growth in intermittent resources will have the greatest effect on LOLE or EUE.  Conventional resource buildout scenarios are significant to the extent that incremental conventional buildout effects general reliability of the CAISO by affecting general generator outage rates; if incremental generator additions have this effect, then conventional resource buildout scenarios are important to examine.  If not, then generic generator additions performed via MARS can be just as good, while being far easier and less contentious.  This effect will likely be small for the 2010 run as only five new conventional thermal plants are projected to be installed by 2010, but the effect could be more significant if a number of new conventional thermal plants with new technologies that are significantly more reliable are projected to be developed before 2014 and 2019.  

There are a number of possible sources for projections of possible future buildouts of intermittent resources, especially as the state considers fulfillment of a 33% renewable portfolio standard (RPS) goal.  Fulfillment of that goal by 2020 would require construction of not only new generation facilities, but also of new transmission facilities.  The RPS staff in Energy Division is conducting studies in collaboration with the CAISO and CEC that seek to forecast likely buildouts sufficient to achieve the 33% RPS goal (RPS 33% staff analysis), and various consultants have provided studies on energy production patterns from future resource additions.  The 33% RPS staff analysis may not be able to provide profiles of hourly production for each resource type and location, so that information would need to be provided in order for GE to properly model the reliability impacts of the new facilities.  

Recommendation: For conventional resources, GE MARS is able to add generic capacity to locations where there is insufficient capacity to support reliability, as specified in one of the sensitivities that GE was tasked with for the PRM study.  Energy Division staff recommends that, for conventional resources, GE uses the same function to locate and quantify new generation needs within service areas and inform the stakeholders of this information.  

Generator information, such as outage rates and maintenance scheduling, should be assigned using the newest existing generator or from the applicable NERC peer group.  

Energy Division staff recommend that the results of the 33% staff analysis that will be published in February be used to indicate the MW amount of intermittent capacity installed over the 2014 and 2019 timeframes, located in TAC Areas and by technology type.  Hourly performance curves for technology types drawn from or applied to existing intermittent generation would be applied to the incremental installed capacity to create the input needed for the 2014 and 2019 runs.  Delivery of a 33% RPS staff report in February may allow GE to include this data in the 2014 and 2019 modeling runs, although significant work would need to be performed to transition the result of that study into the type of input that GE would need for the model.  In the event that this report is delayed, Energy Division staff should develop a proration and escalation factor based on the CEC 33% analysis
 that estimates possible generation by type and by renewable energy zone for the years 2014 and 2019.  Staff would need to develop a projection of development rate to translate maximum capacity available by technology and location into a yearly projection of resource development.  

4.1.5. Measure of “outage event”
CAISO alerts are called at various levels of operating reserve.  For example, Stage 1 alerts are called when CAISO has less than 7% reserves, Stage 2 at 5% reserves, and Stage 3 at about 1 ½ % to 3% reserves.  All of these curtailment levels illustrate conditions within CAISO operations.  However, in defining the appropriate level of reliability to protect with capacity procurement, emphasis should be placed on the point at which firm load is lost.  While other reserve levels designate certain emergency conditions, CAISO operations protect firm load until a Stage 3 emergency.  Although GE can perform the study to illustrate these conditions, other ISOs and reliability organizations typically measure outage events as the time when reserves are equal to 0%.

Recommendation: In general LOLE type studies reflect outages at 0% reserve levels, which is Energy Division staff recommendation.  While the output report details capacity required at various reserve levels, the PRM will be set at what capacity is required to prevent “outage events”, which are defined when demand exceeds resources and 0% reserves are available to the CAISO.  

PG&E disagrees with this recommendation.  In California, firm load is lost when the CAISO invokes Stage 3 events (when operating reserves available fall below 3%).  Therefore, PG&E’s recommendation is that the simulated LOLE calculated by GE-MARS when operating reserves fall below 3% be benchmarked against the 1 day in 10 year LOLE standard.  SCE also questions this approach, and suggests that if the 0% reserves value is used, it would be appropriate to adjust any study result upwards by the margin between 0% and the point when CAISO would trigger firm load curtailment.  Other working group members also disagree with Energy Division’s recommendation.

As with other issues, there will be time in the workshop to discuss this recommendation.

4.1.6. LOLE for CAISO or LOLE for each service territory
Because of transmission constraints and differences in load and resource characteristics between areas modeled within the CAISO, the individual TAC areas may have different levels of reserves in any given month if the same LOLE level is maintained for each area.  Vice versa, it is possible that each area, if holding the same level of reserves, may have different corresponding reliability levels or LOLEs.  

An issue the Commission may wish to address is whether the model should either: (a) maintain the target reliability level across the CAISO or (b) maintain the target reliability level in each service territory.  For Preliminary 1A, the working group supported approaching this issue by modeling both alternatives.  In order to determine the single PRM for the entire CAISO area (Option a), generic capacity will be added to areas that pose the most reliability risk first so that the overall system risk is minimized and the reliability target of an LOLE of 0.1 days per year across the CAISO has been met.  Once the CAISO reaches the target LOLE, each of the sub-areas may be at different levels of reliability, but they will all be at or below the target LOLE.  Even if all areas have the same PRM and the CAISO has a 0.1 days per year LOLE, each area may still observe outage events equal to a portion of that amount: for example, Area A could be at 0.05 days per year, Area B at 0.03 days per year, and Area C at 0.02 days per year.  If these outages do not overlap at all, then the CAISO would have an LOLE of 0.1 days per year (0.05 + 0.03 + 0.02), or, 0.05 outage events per year if all outages overlapped.  The LOLE across the CAISO would equal the worst area (but Area A would be the major contributor to the overall CAISO risk).  In general, the CAISO LOLE will not be lower than that of its least reliable sub-area (which indicates complete overlap of the sub-area outages), and will not be greater than the sum of the sub-area LOLEs (which indicates no overlap between the sub-area outages.)

In the second alternative (Option b), resources are added to or removed from each sub-area until each sub-area achieves the target LOLE.  In this scenario, the CAISO will have a lower reliability (or higher LOLE) than option a, with all service areas meeting the specified LOLE of 0.1 days per year.  To use an illustrative example, if each sub-area is at 0.1 days/year and the outages do not overlap, then the CAISO could be at 0.3 days/year reliability; if the outage events overlapped completely, the CAISO would be at 0.1.

Recommendation: Energy Division staff awaits the results of the Preliminary 1A, which will illustrate the impacts of the different reliability metrics and also their effects across service territories and for the CAISO as a whole.  Pursuant to that illustration, more discussion is warranted but as a means to promote debate, Energy Division offers the following recommendation.  The capacity procurement target that is reflected in the load and PRM should reflect the level that is necessary to maintain the CAISO system at the required reliability levels; individual service areas, by definition, should not be less reliable than 1 day in 10 years - even in the case that all outages in each service territory occur simultaneously.  This is consistent with the standard industry target for other balancing authorities.  

4.1.7. Inclusion of all resources that provide reliability service to the CAISO
There are a variety of resources that provide reliability service to the CAISO and can help to mitigate outage events.  Resources can be procured to maintain reliability, and could be considered “in the margin” meaning that imports, demand response, and all emergency assistance are part of the total amount that LSEs are required to procure.  In other words, there could be no amount of “free” capacity that offsets system risk while not factoring into the procurement obligation.  SCE sought greater clarity regarding this recommendation, and sought to explain that traditionally, there is some amount of emergency reserves that are available as an agreement between balancing authorities that is usually counted as capacity to provide reliability to the system, but is not generally included in a procurement responsibility.  While the RA program requires LSEs to present the CAISO with all required capacity resources intended to meet reliability needs, there may be some amount of assistance that other balancing authorities can provide, and SCE usually quantifies this assistance as an amount of emergency imports that decrease the capacity needed for absolute reliability need.  It is also noted that other ISOs traditionally use an amount of emergency assistance based on historical interchange that is in addition to the reserves required of LSEs.  

PG&E counters that the current RA program is intended to ensure LSE based procurement of all resources that are needed to meet reliability needs, and thus the PRM should not be reduced due to the presence of uncounted resources.  

Working group discussion thus far has illuminated the issue, and Energy Division looks forward to greater clarity regarding this recommendation in the workshops.  Results of this recommendation will be highlighted in the GE 1A report.  

Recommendation:  While the RA Program requires LSEs to present the CAISO with the totality of resources that are meant to provide reliability services, and the CAISO is required to quantify the required amount clearly for the LSEs, this expected interchange represents historical precedent and is acknowledged; other ISOs, even those using MARS in other parts of the country, accept some amount of energy operating reserves that are in addition to required reserves.  There is a lack of consensus on this subject, and due to the impact (around 2-3%) this factor could have on the adopted reserve margin, Energy Division staff recommend further study and working group discussion in lieu of a firm conclusion at this time.  

4.1.8. Use of Net Qualifying Capacity (NQC) to Measure Available and Required PRM:

This section addresses the question of whether PRM should be measured in terms of installed vs. NQC MWs divided by the forecasted 1-2- peak demand.  In order to determine the PRM level that meets a given reliability standard, such as a 1 day in 10 year LOLE, GE-MARS adds installed capacity until the calculated LOLE is less than or equal to the required LOLE standard.  

A fundamental issue is how to express the amount of reserves available in California, as well as the required level of PRM.  In California, the CPUC has adopted counting rules to determine the amount of net qualifying capacity (NQC) for each resource, which LSEs need to show procure to satisfy their RA requirements.  Therefore, it is reasonable to expect that the PRM will be expressed in NQC MWs, rather than installed MWs.

Recommendation: LSEs are required to procure sufficient NQC MWs to cover the forecasted 1-in-2 peak demand plus the required PRM, the PRM Study results need to be expressed in NQC terms.  Specifically, the PRM study needs to show what PRM, measured in NQC terms, is required to meet the selected LOLE standard.  Table 3 below summarizes Energy Division staff recommendations to resolve these policy decisions.  There is the identification of the issue, a description of the reason for the policy decision, and the proposed policy resolution.

Table 3 Matrix of WG1 assumptions:

	Primary Data Needs
	HOW DATA IS USED
	DESCRIPTION OF PROPOSED DATA INPUTS

	1.1 – Translation of study results into PRM for RA and LTPP
	Reserves are measured as a percentage over each month’s peak (Monthly method) or a percentage over the annual peak (Annual method).  All resources that provide reliability benefit are required as part of LSE procurement.
	GE MARS should provide sufficient reporting so the impacts of both annual and monthly reserves can be measured.  All resources needed for reliability are “in the margin” including Demand Response, imports, and any emergency assistance needed.

	1.2 – Quality Control
	Quality control of data inputs is an important function, and inaccurate data can lead to misleading results.  GE and CAISO Staff clean data inputs already, but a group of stakeholders can supplement their effort.
	Members of working groups will volunteer to do quality control while data is being delivered to CAISO for the 2010 final modeling run, as well as the 2014-2019 run.  People designated from the pool of volunteers will be chosen by Energy Division staff based on confidentiality concerns and experience with the relevant data.

	1.3 – Choice of Metric (LOLE, LOEE, HLOLE, other)
	Choice of desired reliability level forms the basis on which reliability studies optimize the studied system.
	Industry standard is 1 day in 10 years daily LOLE, although there are other metrics that can be used.  Energy division staff proposes to use an hourly LOLE (to be specified in hours LOLE in a year), due to modeling of off-peak periods, and similarity to daily LOLE which is industry standard.

	1.4 – Future Buildout scenarios
	Future buildouts of intermittent resources are used to measure the effect of increased intermittents on system reliability.  Buildouts of conventional resources are needed to the extent that new resources built significantly affect the overall outage rates of the system
	Intermittent resource nameplate amounts, technology, and location will be taken from the CPUC 33% RPS analysis, while GE MARS will add generic thermal capacity to areas where existing thermal generation is not sufficient to meet reliability.  No buildout scenario is planned for additional thermal capacity in years past 2010.

	1.5 – Measure of involuntary curtailment
	The level at which the model designates an “outage” is the level at which demand in any of the designated areas exceeds resources available in that area or from other modeled areas and load is curtailed or lost.
	An outage event will be defined as when reserves equal 0% above demand.  Working group participants such as SCE and PG&E disagree with this recommendation, and the workshops will clarify the issue more.

	1.6 – CAISO PRM or service territory PRM
	Resources are added or subtracted from areas in order to drive areas to the desired reliability metric.  Either the CAISO as a whole is driven to the desired reliability metric, or each area is individually driven to that metric.  Maintaining CAISO in general at a desired reliability metric is the more conservative option.
	Maintain CAISO at the desired reliability metric and let the service territories be different from each other

	1.7 – Reliability resources not included in the PRM
	Resources providing reliability services to the CAISO all factor in as capacity that exists in the system.
	More study is required on  this point

	1.8 –.  Resources characterized by NQC, not nameplate
	Choice of installed vs.  NQC MW to express the amount of available capacity installed and required PRM.
	The amount of available installed capacity and required  PRM should be quantified by NQC ratings for generating plants


4.2. Intermittent, Cogen, and Hydro Resources

This section details the working group’s efforts to represent the effects of intermittent and hydro resources accurately.  Because of the large role that intermittent resources are likely to play in meeting the State’s Renewable Portfolio Standard (RPS) goals, it is important to represent these resources carefully in the PRM Study.  Moreover, the qualifying capacity counting rules for intermittent resources, particularly wind, has been considered in the RA proceedings; results of the PRM Study may inform that discussion.  Hydro resources are a key to maintaining grid reliability in California by meeting peak demand and providing ancillary services.  Further discussion of what was used in Preliminary 1A, recommendations for the 2010 Final study, and the issues associated with the data inputs is provided below.  At the end of this section, Table 5 identifies the data inputs, describes their use in the model, and describes the proposed source of data to model that input.

4.2.1. Intermittent and Cogen Resources – Preliminary 1A Inputs

For the Preliminary 1A run of the study, 2006 and 2007 hourly intermittent and cogen generation profiles were aggregated by resource type and IOU TAC area and given to GE in order to serve as a load modifier that, when each year’s load was modeled, deduct the performance of intermittent generation from that load.  

Hourly load profiles are specified for the year using a historical hourly load.  To maintain the relationship between the weather and load and intermittent resource output, intermittent generation is modeled using a deterministic hourly profile corresponding to the resource’s historical generation profile for the same years used to model the load profile.  That is, if the historic 2006 hourly load is used as the profile for a future year’s load, MARS will use the historic 2006 wind, solar, cogen, and run-of-river hydro generation profiles.
  

The working group intended that, for the Preliminary 1A study, wind data should reflect “what would have been” produced in the relevant future years given expected increases in wind capacity.  Such estimates have been made in the past for weather data from 2002-2004 as part of a CEC study (Intermittency Analysis Project) that also included GE and AWS TrueWind as consultants.  However, no estimates of this type have been produced for more recent years.  

In the Preliminary 1A study, 2006 and 2007 hourly generation profiles for intermittent resources were scaled up to account for expected new generation.  The primary method discussed in the working group was that these escalation factors could be calculated as a ratio of installed MWs (nameplate) in the historic year compared to the installed MWs expected in 2010.  The IOUs agreed to calculate the escalation factors based on their expectations for new resource additions because no public data source was deemed sufficiently accurate.  For wind resources, these escalation factors were calculated on a wind zone basis, and the wind zone scaling factors were aggregated to TAC areas for incorporation in the MARS model.  Other resource types’ scaling factors were directly calculated at the TAC area level.  

Escalation factors for wind in Preliminary 1A were problematic.  PG&E calculated their factors based on the ratio of nameplate capacity to projected future capacity, as discussed by the working group; however their escalation factors were not used in the MARS model due to a miscommunication with GE.  SCE calculated the escalation factors using a different method based on the ratio of annual energy production in the base year to the expected energy production in the 2010 year.  SDG&E expects no new wind capacity in the service territory by 2010, so the escalation factor is 1.0.  

Both the nameplate methodology and SCE’s capacity factor methodology are imperfect approximations of an unknown future.  The use of scale up factors based on nameplate capacity implicitly assumes the capacity factor, power curve, and wind regimes for new additions are the same as the existing portfolio.  The use of energy (SCE’s approach) takes into account that new projects may have a different capacity factor than older, existing units.  This approach is an attempt to represent technology change (in terms of different capacity factors), but does not fully capture that the power curve of newer wind turbines may have a different shape than for older turbines.  New turbines are expected to perform better at lower wind speeds, but may not produce more energy at higher wind speeds; neither scaling methodology can represent this expected change.  Similarly, neither approach can model that the locations of new turbines may have different wind patterns from the location of existing turbines.  SCE’s approach may dampen variation between historical years in total wind energy produced for a constant amount of installed capacity by assuming that expected new capacity produces the same amount of energy in each past year.  CEC data suggests that variation between years in terms of annual energy may be larger in PG&E territory than SCE.  Most wind units in SCE show a small variation in annual energy between 2005 and 2007.  Wind escalation factors and their use in Preliminary 1A are summarized in Table 4 below.

Table 4.  Wind Escalation Factors for 1A

	IOU/TAC Area
	2010/2006 Factor
	2010/2007 Factor
	Method

	PG&E - calculated
	1.45
	1.37
	Projected 2010 nameplate capacity divided by nameplate in historic year used for wind production profile

	PG&E – applied in MARS
	1.0
	1.0
	Data transmission error

	SCE
	1.19
	1.12
	Projected annual 2010 wind energy divided by annual wind energy in year used for wind production profile

	SDG&E
	1.0
	1.0
	Assumed no growth in wind


4.2.2. Intermittent and Cogen Resources – 2010 Final Inputs

For the 1B analysis,  the Working Group proposes to represent future load using the 2003 thru 2007 hourly load profiles scaled up to the forecasted peaks for 2010.  To ensure that load and intermittent generation are appropriately correlated, the working group proposes to use actual 2003 thru 2007 intermittent generation from the various regions within the CAISO.  The escalation factor will be calculated for each wind zone by the IOUs.  The wind zone escalation factors will be aggregated to match the modeling zones (TAC areas) as needed.  For other intermittent and cogen resource types (i.e. solar, run of river hydro, cogen, and biomass) the escalation factors will be calculated and used on a TAC area level.  
For the 2010 Final analysis, the IOUs should calculate the scaling factors for each year based on each method: nameplate ratio and SCE’s capacity factor methodology.  It is expected that the difference between these methodologies will be relatively small.  After comparing the results, if a substantial difference in the escalation factors is found, the methodology issue can be revisited.  

 Further, the working group has discussed the AWS TrueWind profiles produced for IAP.  It will be instructive to compare these profiles to the results of the escalation factor methodologies for 2003-4.  Participants who are able to investigate this comparison are encouraged to do so.  

4.2.3. Intermittent and Cogen Resources – Phase 2 inputs

For further future years with large additions of wind capacity, simply scaling up the historical profile may not be appropriate as new wind resources will be located in different areas and new technology is expected to have improved performance.  For the later analyses covering future periods (i.e., 2014 and 2019), the working group prefers a more sophisticated approach, but has not yet reached a recommendation on this issue.  

One approach that has been discussed is to use a consulting firm such as AWS TrueWind to generate production profiles based on expected future generation buildout.  Working group participants have presented three variations on this approach, which may be modified or adopted for the 2014 and 2019 Study:  

1. Use Existing Off-the-shelf Data

Hourly wind generation profiles were created by AWS Truewind for the Intermittency Analysis Project and are available for the years 2002 to 2004 for 14 wind areas in California.  There is no data available for 2006 or 2007, but a representation could be created from the existing data.  The form of the data will need to be massaged into a form that can be used with MARS.  The data has commercial value; therefore the locations of wind sites will need to be aggregated together to into a single source for each area.  

This data is available now at no cost and Mike Brower offered to assist in the process.  CAISO may have access to 2006 data thru NREL (National Renewable Energy Laboratory).

2. Have AWS perform a high level analysis and create hourly production profiles for 2006 and 2007
AWS has the capability to produce hourly production profiles using meteorological analysis which would model the three areas with less geographic detail.  The level of geographic granularity affects the speed with which the analysis can be completed and the accuracy of results.  This data could be available in November/December time frame at a cost of approximately $20k to $30k.  

3. Have AWS perform a detailed analysis and create hourly production profiles.

AWS has the capability to perform a detailed analysis which would model each of the three IOU areas with a high level of geographic detail.  As the area under study is subdivided into smaller pieces, the accuracy improves, but the computation time increases.  This would produce the most accurate hourly production profiles available using AWS meteorological analysis.  The production data could be available some time next year at a cost that may exceed $100k.

4.2.4. Hydro Generation – Phase 1A Inputs

For the Preliminary 1A study, the Working Group considered hydro generation in two categories: (1) dispatchable, energy-limited resources, and (2) non-dispatchable, run of the river resources.  

Dispatchable resources were modeled as energy-limited resources with monthly maximum and minimum capacities and an amount of energy available to the model to meet load.  The minimum and maximum capacities for the Preliminary 1A Study were based on a 1 in 2 dry hydro year using values from the CAISO’s generator database.  PG&E also provided capacity figures based on a 1 in 5 dry year, consistent with qualifying capacity counting rules.  However, these values were not applied in the GE MARS model.  The working group notes that there is very little difference in minimum and maximum capacities between a 1 in 2 year and a 1 in 5 or drier year.  The monthly energy available was the average monthly output using CEC/EIA 906 data from 1994-2005.  This data required significant cleaning by the CAISO to match multiple data sources.  

For run-of-the-river resources, the historic profile of actual generation from the same sample years (2006 and 2007) corresponding to the base years for load and intermittent pairing were used.  PG&E and SCE provided the hourly generation for those years to the CAISO for these units.  

4.2.5. Hydro Generation – 2010 Final Inputs

The Working Group proposes to retain the methodology used in the Preliminary 1A run and model dispatchable hydro resources as energy-limited resources with monthly maximum and minimum capacities and an amount of energy available to the model to meet load.  Although the same data sources are recommended, the working group seeks a more active role in the data cleaning process to ensure that no errors are present.  

The working group also analyzed the role of the City and County of San Francisco’s Hetch-Hetchy water system.  This analysis shows that most sales of power from Hetch-Hetchy are generally to entities outside of the CAISO and that the Hetch-Hetchy system itself has very little interconnection with the CAISO-controlled grid.  City and County of San Francisco typically meets its RA commitments using its Hetch-Hetchy system.  The working group recommends that no further capacity (beyond this self-supply) should be modeled in this study because other components of CCSF loads and resources are outside of CAISO.  

The working group has previously recommended that a drought sensitivity case be run based on 1992 monthly available energy.  The CEC uses 1992 for its modeling efforts because this is the driest hydro year on record for CA, although it is not the driest for WECC.  

4.2.6. Hydro Generation – Phase 2 Inputs

The PRM Study performed a sensitivity analysis that illustrated the effect of drought on monthly available energy, and will review and report the findings.  Based on review of the Preliminary 1A and Final 2010 results and further consideration of changes between 2010 and 2014 and 2019, the working group may propose changes to hydro input data, but does not have specific changes at this time.  Table 5 below summarizes the Final 2010 recommendations by identifying each input, describing its use in the MARS model, and listing the recommended source of that data.

Table 5.  Intermittent, Cogen, and Hydro Data Sources

	Primary Data  Needs
	How Data is Used
	Description of Proposed Input

	Intermittent and Cogen Production Profiles
	Yearly (8760 hours) profiles are aggregated by TAC area and resource type and deducted from corresponding hourly load as a load modifier
	IOUs provide aggregated profiles for resources in their TAC area.  2006 and 2007 have already been provided, 2003-2005 are needed for 2010 Final.  

	Escalation Factors
	Multipliers (1.0 or greater) applied to the production curves
	SCE Wind – ratio of annual energy of new resources based on contract capacity factors to annual energy of existing resources based on historical data

Others – ratio of installed capacity (MW nameplate) expected to existing

	Dispatchable hydro – min/max capacity
	MARS can dispatch units as needed within this range, subject to a monthly energy constraint
	From CAISO generator database, based on 1 in 2 year hydro conditions

	Dispatchable hydro – monthly available energy
	Hydro units cannot produce more than this quantity of energy in a month
	Based on EIA data provided by CEC, average of 1994-2005 values

	Hetch-Hetchy Hydro System
	 
	Not included beyond the CCSF loads

	Helms Pumped Hydro
	 
	Model as a thermal generator with a forced outage rate

	Other Pumped Hydro
	Fixed monthly schedule provided by IOUs
	Typical daily schedule based on historical data


4.3. Load and Demand Response Inputs to MARS Simulation 

The purpose of this section is to describe the data inputs that were prepared and delivered to GE Energy for use in the MARS Phase 1A analysis of 2010, and proposals for improved versions of these data for the 2010 Final analysis and the Phase 2 analysis of 2014 and 2019.  This document has been adapted from a proposal Mike Jaske forwarded to the working group on September 25.  That proposal was discussed in two conference calls and through suggested edits to a draft of this section.  Helpful changes and editorial clarifications were included.  

4.3.1. Overview of Phase 1A Data Inputs for 2010

Preliminary 1A was designed to provide a quick set of inputs to GE Energy for use in developing a CAISO dataset for MARS and in evaluating some limited sensitivities to discern where greater efforts would be productive, e.g. the MARS results were sensitive to the variable in question.  The original goal was to deliver data to GE Energy by June 15.  Some final input values were not actually delivered to GE Energy until July 23.  Some confusion about how GE MARS actually runs through the iterations (the three TAC areas simultaneously, but independently unless resources are short in one area and long in another), has been clarified with GE Energy and reviewed in WG2/WG3 combined conference calls during August.

This is a brief summary of what was delivered to GE Energy:

· Two versions of 8760 hourly shapes for year 2010 scaled from 2007 actual and 2006 actual for each TAC area.  2007 was considered the reference to be used in the base case, while 2006 was considered as an extreme used in the sensitivity testing.  Each hourly shape was scaled to the 2010 annual peak adopted by the CEC in the 2007 IEPR proceeding for each TAC area, meaning that both 2006 and 2007 load shapes were scaled to have the same 1:2 annual peak.  

· For both years 2006 and 2007, the IOUs adjusted their previous historical loads to “add back” the impacts of demand response and distribution outages to reflect a “what would have been” historical load.

· Load uncertainty values for each TAC area reflecting the increment by which hourly load would increase due to 1:5, 1:10, 1:20 weather conditions, rather than 1:2 weather conditions.  These annual load uncertainty values for each TAC area were obtained from the CEC 2007 IEPR proceeding.

· Monthly demand response capability in terms of monthly expected load drop and maximum number of hours of availability per program were provided by the IOUs from their respective DR applications.  

GE Energy released preliminary results of the base case to representatives of the CAISO, CEC, and CPUC on September 5 for review.  Staff of these agencies reviewed preliminary Phase 1A results from MARS with GE Energy, and a few minor corrections were made to the base case.  The final set of sensitivities to be investigated was decided, GE Energy ran these sensitivities and reported the results to the service list on October 15.  The principal opportunity to discuss these results will be at the workshops held October 22-23 at the CPUC.

Some data inputs provided to GE Energy for use in Phase 1A seem unusual (for example, the DR pattern for SCE), and should be reviewed, but have been left as provided by participants so as to preserve the integrity of the working group process.

4.3.2. Data Inputs for Final 2010 Study

The Final 2010 Study is intended to improve upon the data provided to GE Energy in Preliminary 1A.  Final 2010 results are expected to be the beginning point for a policy decision about how PRM analytics map into the CPUC resource adequacy framework.  The OIR and the Scoping Memo outline various topics that are not themselves technical, but involve how technical information from the PRM analytics will be used to modify RA requirements going forward.  The original time frame of late summer has been extended to match the detailed schedule being finalized by CPUC/ED and the aggregate schedule released through President Peevey’s ACR/Scoping Memo in late September.

4.3.3. Reference Load Shape/Alternative Load Shape

Since no progress has been made in developing a MARS-compatible modeling technique that would allow hourly loads and wind production to be delinked, any improvements in this methodological constraint must be deferred to work relating to the 2014 and 2019 years.  Since the 2014 and 2019 years are when wind resources could grow to substantial proportions of the resource mix, continuing linkage for 2010 Final is acceptable.  SCE has previously asserted that 2007 is not acceptable as a reference year load shape, and others have been uncomfortable with just two wind patterns being used to represent the diversity of wind patterns in California.

Recommendation:  The proposed solution is to use each of the five 8760 hourly load shapes from years 2003-2007 along with the wind production pattern corresponding to the load year.  These five years are anecdotally understood to involve a range of weather patterns with extreme system-wide CAISO peaks in 2006 and other years with individual TAC areas peaking separately.  Preserving 8760 chronological strips maintains the load/wind linkage that GE Energy has used in PRM studies involving wind resources, but expands from two sets to five sets of linked data.  Actual load and wind data for these years is readily available, however, scaling each year up to 2010 monthly peaks and 2010 nameplate wind capacity will require the same analytic steps as were performed in the Preliminary 1A analysis.  Each yearly load shape would need to also be adjusted as done for 1A to “add back” the impacts of triggering DR programs and distribution outages, if any.
4.3.4. Load Uncertainty Scalars

PG&E and SDG&E completed their initial analyses of monthly short-term weather based uncertainty scalars earlier in summer 2008.  SCE distributed its results and a methodology paper on September 24.  
  SCE is using a different set of variables important to weather impacts on load in its service area, and these also vary by season of the year.  SCE’s load uncertainty scalars were based on typical weather months, so depending on the historical year that they are applied to they may need adjustment to insure the uncertainty is not over estimated.  For example, SCE’s June scalar reflects large uncertainty that can occur based upon a typical June’s weather.  However, if the 1:10 scalar is applied to a historical year that already has a 1;10 for June, then it would create scenario much higher than 1:10.  CEC staff has conducted its own analyses for summer months, but not non-summer months.

WG3 agreed that further analysis of load uncertainty is warranted.  PG&E agreed to forward its data and several alternative equation specifications it tested to the CEC staff to allow further review.  However, the timeline to complete new work and the firm deadlines for submitting 2010 Final inputs to GE Energy mean that the IOU monthly scalars as currently derived should be used for the 2010 Final analyses subject to CEC review for consistency.

The statistical analysis of weather impacts on load inherently result in departures of load from some form of normal or average load.  The proposal to use all five sets of load data from 2003-2007 in conjunction with five sets of scalars means 25 combinations.  However, the assumption of normal or average loads on which the scalar concept is based are not actually true because none of the 5 sets of chronological loads is actually normal or average across the full range of hours.  Applying the full set of scalars could result in combinations that are inconsistent.  For example, a hot May from one of the five year’s of actual loads maybe equivalent to 1:10 already, so scalars for 1:20 and 1:40 may be the only ones that make sense for that month in that year, and even then the impact that GE Energy should use is the incremental shift from 1:10 to 1:20 (and similarly from 1:10 to 1:40), not the full effect that assumes a 1:2 set of conditions.  This kind of analysis could identify a number of the 25 combinations that do not make sense and that GE Energy ought not to run.  Identifying these illogical combinations would both reduce the number of runs that GE Energy needs to make and reduce the potential for potentially misleading results.

Recommendation:  All three IOUs and the CEC staff should continue their analyses to determine combinations of actual loads from 2003-2007 and scalars representing yet further extremes that are logical combinations.  When this is complete, more information will be provided.
4.3.5. Extending Load Uncertainty to 1:40 Conditions

PG&E has proposed a method for extending the uncertainty scalars to explicitly cover the tail of the distribution by developing a 1:40 scalar.  In the PG&E proposal, when adding a 1:40 scalar to the previous examples of 1:20 scalars illustrated by GE Energy at the June 25 workshop, the weight for the 1:20 condition would be reduced, “making room for” a 1:40 uncertainty condition.  As discussed in previous working group meetings and conference calls, the final value used to represent the tail of a distribution will usually carry more weight than its own direct uncertainty warrants, because it is carrying the entire uncertainty of the tail of the distribution.  The load uncertainty scalars prepared by SCE in late September include a value for 1:40 although SCE does not endorse the 1 in 40 level of uncertainty for use in setting the PRM.  Despite concern over the analysis of 1:40 load scalar, preparing such scalars and requesting GE Energy to assess the consequences does not necessarily affect the results leading to a proposed PRM as long as GE Energy reports the results of the 1:2, 1:5, 1:10, 1:20 and 1:40 load runs separately.  Since MARS conducts the load uncertainty evaluation as though this was a separate load forecast/load shape, and not as a stochastic shift of load within each replication, the results can be readily saved for further review.

Recommendation:  GE Energy has been asked to provide the results for each month/uncertainty level separately so that a post-processing step can include or exclude the 1:40 uncertainty level.
4.3.6. Off-Peak Load Uncertainty

Previous meetings and conference calls have identified a concern that the GE MARS model scales all hours in month by the common scalar for that month.  This means off-peak hourly loads are scaled by the same percentage as on-peak hours.  GE Energy has asserted that off-peak hours are unlikely to contribute to outages, so the consequence of this modeling simplification are very small.  MARS can provide a summary of the specific hours with unserved load, so examination of such reports and comparing to the peak hours of the month can determine if off-peak hours are contributing to the reliability statistics in any significant way.

Recommendation:  The Phase 1A results can shed light on the degree to which off-peak hours are part of unserved loads.  If this is significant, then a method to reduce or eliminate the concern will be warranted.  Devising a method to differentially scale peak versus off-peak loads has not yet been initiated, and seems unlikely to be completed on the schedule required for the 2010 Final, so analysis of this topic is deferred to the analysis for 2014 and 2019.
4.3.7. Demand Response Characterizations

The DR program capabilities provided PG&E and SDG&E to GE Energy for the Phase 1A analysis included capabilities for all twelve months, but SCE only reported capabilities for May – October.  For Phase 1A, SCE used the demand response impacts from the cost effectiveness provided in Demand Response application for 2009-11 which only included May through October as those are the months DR is likely to be utilized.  For the 2010 Final and 2014 and 2019 runs, SCE will investigate if demand response impact data is available for non-summer months.  Further, the values submitted by the IOUs are considerably higher than those accepted by CPUC/ED for the 2009 resource adequacy compliance filings.  Thus, the DR values of all three IOUs need review and may need adjustment comparable to that undertaken in the RA process.  

Recommendation:  Energy Division should compare the submissions given by the IOUs to GE for the MARS model, and seek to correlate these values with the values used for RA Allocations.  This will be quite difficult for the 2014 and 2019 analyses as funding, design, and quantification of load impacts of DR programs that far out is uncertain.
4.3.8. Initial discussion of Phase 2 Data Inputs for 2014 and 2019

Since the deadline for Phase 2 data inputs is not until mid-February 2009, the additional efforts to improve upon load shapes and uncertainty, plus the new tasks of long-term load forecast uncertainty, are only treated lightly in this report and are subject to further development.

Applying Load Uncertainty Scalars to Reference Loads other than 1:2 Load Conditions

The statistical analysis of peak loads and weather leads to a good characterization of incremental peak loads for 1:5, 1:10, 1:20 and other conditions.  However, in applying these scalars to an actual year’s loads, such as 2006, errors are introduced because 2006 or any other historic year is not 1:2 in all of its daily peaks.  As an example, if actual 2006 hourly loads are scaled to the CEC 2010 1:2 annual peak, then the extreme conditions around the 2006 peak load shape will control the shape around the 2010 forecasted annual peak.  However, by imposing the actual 2006 shape on a 2010 1:2 annual peak means that the non-peak hours of the 2010 load shape are lower than they should be to realistically reflect 1:2 conditions.  Even when the MARS model applies 1:5 or 1:10 scalars to these non-peak hours, the loads could still be below 1:2 conditions, and much too low to realistically reflect 1:5 or 1:10 loads.  Inconsistencies of this sort are always going to be the case when using a full set of 8760 loads from a specific year because there is no year that is 1:2 in all of its weather conditions or loads.  

Two options exist to address this concern:

· Create a reference load shape that is more “typical” than any single year can be expected to be, or

· Modify the scalars to reflect the conditions of the reference year to which they are being applied.

Off-Peak Load Uncertainty

Short-term load uncertainty, principally due to weather variations, has differential effects at peak hours versus off peak hours.  The uncertainty scalars prepared for Phase 1A and the improved monthly ones for 2010 Final overstate load variability in off peak hours, whether the peak hour of days that are not the peak day of the month, or hours away from the peak event in all days.  Historic hourly data reveal these less sensitive loads, but statistical analyses to explain variation in these off peak times has received much less attention than peak load conditions of the month.  Off-peak uncertainty can be identified through the same process followed to determine typical load shapes for monthly or weekly periods of peak variability.  These alternative shapes can be described by the weekly or monthly segments that are not chosen as typical load shape or the extreme load shape.

Proposal to Solve Load Shape and Scalar issues

Energy Division staff proposes to solve the two problems noted above by creating a typical year by “splicing” together load shape from the 8760 load data of 2003-2007.  The following steps would be followed:

(1) Normalize the 8760 loads for 2003-2007 to a common customer or energy usage basis,

(2) Rank order each week’s load shape within each of twelve months from the approximately 20 weeks for each month available from the five years of data using one or more relevant statistics.  (For example, the values of the weather variables for the peak day of the week’s load strip.)

(3) Identify the weekly shape corresponding to the 1:2 weather variables based on the 50-year weather record

(4) Identify the weekly shapes corresponding to the 1:5, 1:10, 1:20 weather variables, and extrapolate to generate 1:40 shape if not encompassed within the 2003-2007 dataset

(5) Splice together hourly loads from 1:2, 1:5, 1:10, 1:20, and 1:40 weeks to construct each month of each year, recording the time periods of each original strip of the 8760 data

(6) Communicate the time segments for each of the synthetic load years to WG2 so it can apply the same time segmenting to the hourly production from wind and solar without backup leading to five 8760 hourly shapes that are comparable to the load shapes.  GE Energy can then use each of the five linked load and renewable production shapes rather than the five 2003-2007 actual yearly shapes it will be using in 2010 Final analysis.

Participants have not seen an example of the approach detailed above, and participants have noted the difficulty of isolating and defining typical years and weeks for purposes of load shapes.  Furthermore, an extreme year made of 52 extreme weeks would be significantly more extreme than potentially intended to demonstrate.  

Long-Term Load Uncertainty

In Phase 1A, only short term load uncertainty through weather fluctuation from monthly peak average weather was assessed.  Long-term load uncertainty includes non-weather factors that are so small in the near-term 2010 load forecast that they were ignored.  As one looks further forward, the impact of these uncertainties grow larger, and such uncertainties should not be ignored.  In addition, models may fail to reflect some real world phenomenon and this source of error could grow through time.  Thus, long-term input and modeling uncertainties include:

(1) econ/demo variation from trend

(2) model specification error

(3) phantom appliances (e.g.  electric vehicles)

(4) changes in intensity (e.g.  entertainment end-uses)

(5) incremental energy efficiency not in CEC reference forecast

(6) incremental on-site generation reducing utility retail sales and perhaps shifting the shape of the net load provided by the utility.

The methods to develop values for some or all of these phenomena have not yet been developed.  In the discussions among the working group, some questioned whether a continuously enlarging band of uncertainty was a realistic expectation in the electricity planning construct.  By revising demand forecasts every year or two, some degree of information about departures from previous forecasts is automatically incorporated, thus reducing the likelihood of compounding errors year after year.

PG&E has proposed a rough approximation of the size of these uncertainties based on the average error in the CEC load forecast over time.  PG&E has also suggested that this error be assumed to increase in size the further forward in time one makes projections.  The working group has not reviewed the two elements of PG&E’s proposal in depth, but some concerns have been raised in the initial discussion.  SCE and SDG&E comment that while long term forecasting leads to increasing uncertainty, this factor may not be suitable for modeling in the PRM study.  Further effort to develop a consensus and the analysis to implement it is needed.  This work must be completed by about mid-February 2009.

4.3.9. Summary  

Table 5 summarizes the overall pattern of successive development of Preliminary 1A, refined 2010, and 2014-2019 demand forecasts and related input assumptions to MARS.  The purpose of the Phase 1A Preliminary Study was to understand the sensitivity of the model to alternative inputs.  This draft report identifies improvements through a working group process that lacks the results of the Phase 1A model runs.  The Phase 1A results and this report should foster discussion as to where greater resources should be devoted for improved analysis and greater data precision.  Because the modeling of extreme load events is of such critical importance to the accuracy of the LOLE, the participants expect GE Energy to provide study results in a format which highlight not only the aggregated probability weighted results but also the results for each level of specified load.

It is also important that more sophisticated approaches to creating typical load shapes be coordinated with wind resource characterization, since wind and load are tightly coupled in the MARS studies conducted to date.  Table 6 below compares and summarizes the data inputs used for Preliminary 1A and those recommended for the 2010 Final, as well as suggests areas for further development for the 2014 and 2019 runs. 

Table 6 Current Energy Division Proposals for Load Forecast Inputs to GE MARS Model

	Version of Data Developed
	FORECAST METHODOLOGY FOR SHAPE AND LEVEL
	EXTREME/ALTERNATIVE SHAPE METHODOLOGY
	LOAD UNCERTAINTY
	NON-WEATHER UNCERTAINTIES AROUND CEC 1:2 FORECAST

	Phase 1A 2010 (7/23) 
	Choose 2007 as typical shape


	Select 2006 as extreme shape
	Annual scalar for each TAC area August peak from CEC staff 2007 IEPR results

Model 1:2, 1:5, 1:10, 1:20
	None

	
	Scale the reference shape to force to fit CEC 2010 annual demand forecast
	
	
	

	
	
	
	
	

	Final 2010 (data due in mid-November)
	Run each of 2003 to 2007
	No additional analysis beyond running load shapes for each of 2003 to 2007
	Develop monthly scalars for each TAC area reflecting weather induced component of uncertainty
	None

	
	Scale the reference shape to force to fit CEC 2010 monthly demand forecast
	
	
	

	
	
	
	
	

	Phase 2 2014 and 2019 (data due in mid-February 2009)
	Agency staff propose to splice together a typical year by selecting “typical” months or weeks from the set 2003 to 2007 after scaling them to eliminate econ/demo differences


	Use “non-typical” shapes from the weeks or months of 2003 to 2007 in conjunction with scalars from 2010 Final to develop 1:5, 1:10, and 1:20 alternative shapes 
	Folded together with alternative load shapes so that peak/off-peak differentials follow actual historic data rather than all hours scaling uniformly
	Econ/Demo Growth and other components of long-term uncertainty would be quantified, but the inherent uncertainty perhaps limited to reflect a self-correcting annual or biennial planning process

	
	Scale  each shape to force to fit CEC 2014 and 2019 monthly peak demand forecast from 2007 IEPR
	
	
	


4.4. Modeling of Current Generation 

4.4.1. Description of issue and back ground –
 Within LOLE models, generator performance is modeled stochastically.  The forced outage rate is one key component in providing a measure of frequency of generator failure.  In order to model non-intermittent generation, certain data inputs are required:  a) a forced outage rate such as the EFORd metric, b) mean time to repair once a unit is on outage, and c) a partial outage state in between 0 and 100% functional.  Several pieces of data are needed for MARS to model generation.  Major inputs which were used for the Preliminary 1A run (already completed) and the Final 2010 model are discussed in the narrative detail below, and data inputs for the proposed 1B model are described in the matrix below.
4.4.2. Methodology used for Preliminary 1A:

Equivalent Demand Forced Outage Rate (EFORd):  The CAISO used the CAISO Master List to identify units within locations and by fuel type.  The applicable NERC Generator Availability Data System (GADS) Class average EFORd values were then applied to non-intermittent and non-QF units.  From this data, GE created a mean time to repair and other needed statistics to model all thermal non-QF or non-intermittent resources as 2 state units.  The class averages supplied by the GADS generator operating reports covered the years 2002 through 2006.  At the time of the preliminary 1A run, 2007 information was not available and computed.  Identification of classes from the CAISO Master List proved difficult, and some inconsistencies resulted from the way QF units and CCGTs were placed into categories.  If this approach is used again, the categorization of thermal data inputs should be closely reviewed.

Generator scheduled maintenance – The CAISO attempted to make use of the actual 2007 planned outage schedules from the SLIC database, but found that the reports generated in SLIC were not complete and not reliable for this purpose.  In the place of this data, GE used the scheduled maintenance optimization feature of the GE MARS program to schedule outages according to when the outages would fall for system reliability.  The results of that optimization are included in the Preliminary 1A report produced by GE.  The workshop will reserve time to discuss the proper approach to respond to the data inadequacy issue.

4.4.3. Proposed 2010 Final inputs:

Equivalent Demand Forced Outage Rate (EFORd):  EFORd is a metric of outage frequency that is developed and calculated by NERC within the set of GADS data applications.  A number of reliability organizations use EFORd as a measure of generation availability in LOLE modeling.

Options for how EFORd will be modeled for generators in this study include: a) the use of NERC national class averages, b) the use of California class averages modeled after NERC classes with California specific generator data, or c) undertaking a benchmarking study using generator statistics for all generators that report to NERC, and classifying generators according to more relevant classes than just fuel type and size, and in so doing create classes that provide more statistically significant class averages for performance statistics including EFORd.  The benchmarking study would be performed by NERC and would produce class averages that are driven to 95% confidence interval by grouping resources according to EFORd as an independent statistic and grouping resources into classes to lessen the standard deviation of EFORd within the class..  

Recommendation: The CPUC and CAISO will attempt to conduct a benchmarking study based on national generating units in GADS in order to group generators into more illustrative groupings that are more statistically significant.  To complete data delivery for 2010 Final each individual unit will be assigned the following data: EFORd based on the current national or new class benchmark average, deration states, and mean time to repair statistics from NERC GADS reporting.  

In the absence of a benchmarking study, Energy Division staff recommends the use of California class averages and the generation of statistical reports based on the California class averages.

Generator Scheduled Maintenance: Due to data adequacy issues, there is some doubt as to the correct approach for 2010 Final Study.  The CAISO was unable to provide complete and accurate reports that were compatible with the MARS model from the CAISO’s SLIC application, and there was not sufficient time to develop an additional data source for historical scheduled maintenance.  For Preliminary 1A, the working group recommended the use of planned outage historical schedules, in order to ensure that MARS did not schedule maintenance during the summer, and to account for maintenance that occurs less often than annually (nuclear refueling).  Due to difficulties in data gathering and delivery, and the possibility of confidentiality concerns, Energy Division has discussed the use of the MARS functionality to optimize all scheduled outages for all units.  That way, there would be no need to protect this data as confidential or seek to clean and complete existing outage histories.

Recommendation:  Although the working group has not reached consensus on this issue, and had previously recommended using five years of scheduled outage history as an input into MARS, that approach may not be possible.  Due to continuing data problems and the difficulties of confidential data treatment, Energy Division recommends that the MARS program be used to optimize all generators.  Workshop discussion and the 1A report will be able to shed light on the significance of the optimization procedure.

Identification of Generator States: Data provided to GE must either support the modeling of all non-intermittent generating units as two state units, or provide a means for certain units to be modeled as three state units.  Phase 1A modeled outage data based on a simple two-state model, meaning that a unit is either 100% on or off.  For 2010 Final, it is expected that an appropriate middle deration state (between 0 and 100% derate) can be developed for three-state models, which may differ depending on the generator class or type.  Participants have suggested that classes of resources be separated into those that are modeled as 2 stated versus 3 stated by criteria other than size.  Some have suggested for example that CTs continue to be modeled as 2 state units, while CCGTs be modeled as 3 state units given their performance abilities.  More clarity is needed as to how a third state is determined using available data.

Recommendation: Energy Division staff recommend that the mid state for a unit be equal to the state at which the number of events of forced derate indicate that more than half of outage events occur at a lower derate and half occur for a higher derate.  Aggregate deration reports for each class of generator will illustrate when this point will be reached for each class of generator.  The deration reports will be generated for the same years as covered by the CA class averages (currently 2003-2007).  Individual plants will then be assigned the applicable class average mid state and mean time to repair statistics generated by NERC’s reporting application.  

Identification of new generation additions: 

Recommendation: Energy Division staff recommend that for the 2010 Final, new generation modeled should be the same new generation modeled for the Preliminary 1A (Humboldt repower, Inland Empire, Panoche, Otay Mesa, and Gateway); the new plants listed above will be assigned the applicable statistics based on NERC averages developed either for California units, or pursuant to the benchmarking study discussed above.  Table 7 below summarizes Energy Division’s recommendations for the 2010 Final by identifying each data input, describing the input’s use in the MARS model, and describing the proposed source of the input data.

Table 7 WG4 Energy Division Draft Proposal for Generator Modeling

	Primary Data Needs
	HOW DATA IS USED
	DESCRIPTION OF PROPOSED DATA INPUTS

	4.1 - Location of generating units
	The CAISO will use this information to locate the generation as within TAC Areas.
	The location of each generator is derived from the CAISO NQC list, which lists generators within each service territory and within a LCR area.  New generic generators used to adjust the LOLE up or down will be located within the study areas where they are needed.  Other new additions from 4.6 below will be placed according to probable location.

	4.2 -Equivalent Demand Forced Outage rate, EFORd (in %)
	Generator performance data is used to simulate probable system conditions in iterative modeling runs.
	The CAISO and the CPUC will discuss a) a benchmarking study to categorize CA units in a statistically significant manner, and b) to deliver of the CA class average data to the CAISO/CPUC.  In the event that the benchmarking is not possible in the time frame, the WGs will be informed and alternatives may be considered such as the CAISO will assign existing plants to the classes contained in the NERC CA class averages computed from 2003-2007.

	4.3 - Generator scheduled maintenance
	The model will include or remove generation from availability depending on scheduled outages and will determine capacity margins accordingly.  Generation that is on scheduled maintenance will not be included as available or purchased capacity in the determination of Installed Capacity Requirement.
	All units optimized in GE’s MARS application  

	4.4 – Identification of generator states
	This data is used to probabilistically model generators and “draw” a profile of available generation.  Generators can be modeled in a multiple states
	Units will either be modeled as 2 state units or 3 state units, depending on data.  Individual plants will be assigned the applicable class average deration probabilities and mean time to repair statistics generated by the GADS software.  Forced outage events will impact the generator states, not planned or maintenance outages.

	4.5 – Frequency and Duration
	In modeling generators, MARS needs to know how often and how long the unit is on outage, and a mean time to repair for a unit to accurately model the unit’s constraints
	Energy Division will attempt to use the reports generated by GADS software to provide a mean time to repair report for each class of generators, which will be applied to each individual unit modeled New and existing generators will be placed into classes and assigned statistics

	4.6 – Identification of New Generator Additions (Known Additions) by 2010
	The model will assume a set of plants that come online and are able to provide reliability, and will apply the NERC national class average data applicable to size and fuel/technology of the plant to arrive at an outage rate, and will model each new unit as a 3 state unit pursuant to 4.4 above
	Plants that are on the CEC siting website as planned to come online before June 1, 2010 and where significant construction has occurred.  There are five plants modeled (the same individual plants as the Prelim 1A version – Panoche, Inland Empire, Gateway, Otay Mesa, and Humboldt Bay Repower

	4.7 – Non-annual large impact planned outages 
	How to consider a major outage of a unit such as nuclear refuelings and overhauls that may only occur every three years
	The CAISO can take the average of major overhauls in aggregate and incorporate it into the study inputs (not attributed to a specific unit but rather an average MW of major overhauls each year)


4.5. Modeling of Transmission Limitations and Imports

Working group 5 did not meet regularly during the summer since the June PRM workshops.  The recommendations that follow have not changed since the Preliminary 1A study, and Energy Division includes them here due to general acceptance during and immediately following the June workshops.  There will be time in the October workshops to discuss the issues further.  

4.5.1. Modeling of Transfers between Sub‑Areas within the CAISO Region

The Working Group looked at ways to model transfers between CAISO sub-areas that correspond roughly to NP 26 and SP 26, and south of SONGS (path 43).  At a minimum, annual transfer capabilities as identified above need to be provided.  This can be further decomposed, if necessary, by month or peak/non-peak periods.  In discussions with the Working Group, GE Energy indicated that the transfer limits can be varied as a function of area load and availability or unavailability of specific generation units.  Furthermore, the IOUs having generation and/or contracts outside the CAISO area will be moved as if they are located within the CAISO.  Since the last workshop in June, the working group developed the recommendations described below.  Depending on the results on the Phase 1A study, the working group may revise these recommendations.

Recommendation: Energy Division staff recommends that the following transfer capabilities should be modeled based upon the directional limit of the constrained Path 26 from the Resource Adequacy accounting.

· PG&E to SCE (North to South) of 3750 MW is based upon maximum WECC rating minus the allocation Existing Transmission Contracts (ETCs) for municipal utilities in Southern California and loop flow.

· SCE to PG&E (South to North) of 2902 MW is based upon the maximum rating minus the allocation of Existing Transmission Contracts (ETCs) for municipal utilities in Northern California and loop flow.  

· SCE to SDG&E is South of Songs Path 44, with a interface limit of 2200 MW

· SDG&E to SCE is based on the transfer capability allowed under the  SDG&E Simultaneous Import Limit (SIL) on North of SONGS Path 43; this limit is dependent on the operation of the two units at San Onofre Nuclear Generating Station (SONGS).

· SONGS 2 & 3 operational: 290 MW

· SONGS 2 out & 3 operational: 1360 MW

· SONGS 2 operational & 3 out: 1370 MW

· SONGS 2 & 3 unavailable: 2440 MW

4.5.2. Modeling of imports 

In preparation for Preliminary 1A, Working Group 5 recommended that imports would be quantified using an average import amount into each service territory at hour of peak for each month averaged over the previous three years.  For refinement of this assumption, the impact can be determined post GE‑MARS simulation by assuming an additional amount of resources are available when calculating EUE.  An additional sensitivity was completed that studied the effects of assuming imports equal to maximum WECC interface limits for paths into the CAISO.  GE Energy’s approach in post-processing is to add import capacity up to an import limitation when calculating the EUE, and then adding additional generation resources to achieve the desired PRM.  The alternative is to model loads and resources located in balancing authorities outside the CAISO, including generation resources and interface limits to those areas.  Additional data gathering would be required, and this data may not be available to the participants or the CAISO.  Proxy data can be created, but accuracy would be an issue.  A hybrid approach is to include an amount of imports that are available as a resource for each intertie with a transmission forced outage rate and mean time to repair to represent the probability of a transmission line outage before adding additional new generation to achieve the desired PRM.

The working group discussed different approaches to represent the amount of imports in MARS LOLE calculations.  The alternatives included: (1) assuming imports are available up to the import interface limits; (2) using historical import availability; (3) estimating import availability based on WECC production simulations; and (4) running the GE-MARS model without imports, and later estimating how much imports, up to the import limit, are required to meet a target of the load and PRM level.

 The impact of imports is important because they are resources that can contribute to meeting load and each of the approaches listed above have trade-offs.  Using an import assumption of maximum interface limits may overestimate the amount of resources that are available to the CAISO during a Stage 3 event.  The use of historical import availability does not fully account for actual availability in an emergency, and thus may not be appropriate for 2010; additionally this assumption may not forecast typical import patterns or transmission system configuration in 2014 or 2019.  Using a WECC production simulation would require the scope of the CAISO PRM project to be revised, along with the approved budget.  

Recommendation: For the Preliminary Phase 1A study, Energy Division staff recommends a post processing step to account for imports into the CAISO, except for the remote generation described in Section 4.5.1., in calculating the PRM.
    The limitation of the imports from nearby areas will be performed using two scenarios of average imports and transfer capability which will give a range of the impact of imports on the PRM.

Import Scenario 1: Maximum import capability per WECC transmission path or interface.  The total import assumptions into each area are estimated in the following:

· NCAL    3,200 MW (= 2/3 allocation on 4,800 MW for PACI owners)

· SCAL    8,253 MW (= (3,750 MW from allocation on PDCI and Path 61) + 4,503 SCE entitlements on Path 46)

· SDGE    2,850 MW (study assumptions of using simultaneous import capability into SDG&E)

Import Scenario 2: For each month, the average historical imports during the peak.

4.5.3. Implications for 2014 and 2019

Transmission limits and import assumptions proposed for 2010 may change as new transmission is built and becomes operational.  Working group discussion should focus on how best to model the CAISO grid as it may exist with new transmission in service between now and the future years modeled.  More discussion is needed to properly quantify these possible impacts.

5. Next Steps – New Data Delivery

Energy Division staff looks forward to receiving feedback and input from parties at the October 22 and 23, 2008 workshops scheduled by the Commission.  After the workshop, Energy Division may make revisions to this Draft Proposal, or the working groups may come to consensus and release a working group proposal.  Either way, participants in the working group will continue to advise and assist Energy Division in refining input assumptions and in delivery of needed data to CAISO.  In addition, working groups will continue to meet regarding 2014 and 2019 data recommendations and a separate report will be developed for that purpose.

For purposes of data delivery, participants are encouraged to review the data inputs discussed above and begin to assemble the needed data during November to ensure that all data is delivered to the CAISO as needed.  [image: image1.jpg]
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� http://www.energy.ca.gov/reti/documents/2008-08-16_PHASE_1B_DRAFT_RESOURCE_REPORT.PDF


� Analyses presented in the spring 2008 workshops of CPUC RA rulemaking R.08-01-025 support the contention that there is considerable negative correlation between load and wind generation in California, especially in the periods around summer monthly peak demand.  This correlation is not pronounced in spring and winter months.  Thus strict chronology between load and wind generation is important for a few system peak conditions, but may not be in most hours of the year.


� Incremental loads beyond 1:2 annual peak corresponding to 1:5, 1:10, and 1:20 weather conditions are reported by CEC Staff as part of the IEPR demand forecasting process.


� CEC Staff discussions with SCE and PG&E indicate that they are conducting their analysis on  service area load data (e.g.  bundled and DA customer load).  GE Energy is running load and uncertainty scalars at the level of TAC area, which means that the analysis IOUs performed is about 5% short of the true weather impacts for the respective TAC area.  .  However, since scalars are a multiplicative factor, and there are no known differences between the load uncertainty of service areas versus TAC areas, it is believed that no adjustments to the scalars are necessary in order to apply them to TAC areas.


� D.07-06-029 (June 21, 2007), section 3.2.1, Path 26 Counting Constraint (Joint Parties).  


� This establishes an amount of planning reserves (regardless of location) to reach a desired reliability level.  A review would be necessary determine the validity of amount of imports that would be available during a Stage 3 event.
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