
LESSONS LEARNED (PART 1) - SUMMARY – DRAFT 11-14-11 
I.  Summary of Lessons Learned   11-14-11 Draft
1.  Annual load growth assumptions provided for regions in the Eastern Interconnection varied significantly, ranging from -0.63% to +3% per year. The Roll-Up Report
 contains some explanations of the different load growth estimation processes, sources, years, vintages, etc., but the inclusion of additional information on the reasons for differences would have been helpful.  In addition, the first draft of the Roll-Up Report contained different annual load growth assumptions (i.e., they varied from -0.7% to +2.6% per year); however, the planning authorities did not explain why they revised the load forecasts.  And, before the economic modeling started, the ISO New England, NY ISO and Midwest ISO load forecast numbers were changed again, as discussed in the “Discussion” section below. 
Lessons learned - greater transparency regarding annual load growth assumptions would help transmission planning authorities and their stakeholders examine differences in load forecasting methods, and consider whether changes to load growth forecasting are appropriate.  For example, it would have been helpful if the Roll-Up Report could have included explanations of the reasons for differences and revisions of load growth assumptions. A possibility for future Eastern Interconnection modeling would be for all transmission planning authorities to provide links to the forecast section(s) of their required Order 890 ten year plans and, specifically to their forecast assumptions.  It would be helpful to understand why Ontario had the only negative load growth forecast in the Eastern Interconnection, averaging -0.63% per year – e.g., to know how successful Ontario’s residential time of use rates and energy conservation programs were in reducing demand.  Planning authorities, states and stakeholders could learn from this information, and could consider establishing or improving similar types of programs in their states or territories.

2.  Energy Efficiency and Demand Response (EE/DR) assumptions.  The effects of Energy Efficiency and Demand Response resources on the load forecast can influence transmission plans by deferring or avoiding the need for infrastructure.  Almost all transmission planning authorities in the Eastern Interconnection reduce their overall load forecasts to reflect the impact of Energy Efficiency, but there are substantial differences in how they quantify Energy Efficiency.  In addition, none of the transmission planning authorities furnished the acquisition cost for Efficiency or Demand Resources.  
To illustrate differences in the treatment of Energy Efficiency,
· some of the planning authorities appear to model the effects of 100% of expected Energy Efficiency from State Energy Efficiency programs; 

· some model partial implementation of State Energy Efficiency program requirements;  

· some model Energy Efficiency based on Federal Energy Efficiency policies, or larger Energy Efficiency indices such as US Energy Information Administration estimates; and
· some rely on the amount of Energy Efficiency that clears in their internal “capacity auctions”.

The treatment of Demand Response varies even more than the treatment of Energy Efficiency.  For example, some transmission planning authorities develop net load forecasts with a portion of expected Demand Response subtracted.  Others do not subtract expected Demand Response from their load forecasts even if there are known Demand Response programs within their territory with specific quantifiable load reductions.

Lessons learned – Greater consistency in the treatment of these resources by the transmission planning authorities would be helpful in future interregional and interconnection-wide planning studies.  Additional information about how  these resources are treated in planning (and why) would also be helpful in future planning efforts.  Compilations of specific amounts (in MWs) of expected Demand Response and Energy Efficiency, explanations of the approaches used to calculate those amounts, and the costs of acquisition would also aid future planning.  Sharing this information would allow the  transmission planning authorities and their stakeholders to understand the different methods and assumptions used.  It would also allow transmission planning authorities and others to consider whether changes in assumptions and methods would be appropriate.  In addition, the quality of any joint transmission planning exercise between adjoining transmission planning authorities would be enhanced if forecasts of peak demand are consistently adjusted to ensure comparability in peak demand values.  
3.  Transparency, visibility and comparability.  

The EIPC process thus far has increased transparency of information about the different planning processes, assumptions, and methods used by transmission planning authorities in the Eastern Interconnection
.  While some transmission planning authorities have transparent planning processes, others have processes that are less well understood by their counterparts and the public.  Before the EIPC process, there was no way to easily compare all of the different planning processes.  The EIPC process has provided useful information on planning differences and similarities.  Some of these differences include differences in load growth assumptions, the treatment of Energy Efficiency and Demand Response, the way generation retirements and proposed new generation facilities are modeled, and definitional differences.
Lessons Learned - increased transparency can lead to greater transmission planning authority cooperation and, ultimately, greater planning comparability and better planning results.  Understanding the differences in transmission planning assumptions and approaches between transmission planning authorities is essential to understanding how differences can affect planning outcomes.  A useful goal for the EIPC (or future planning collaboratives) would be to compile information on the differences - and perhaps update it annually or every two years - because understanding the differences in planning approaches would be helpful to grid planning authorities  as well as state regulators and the public.  Another helpful task would be to track transmission planning changes implemented to comply with FERC Order 1000 (or other FERC Orders).  Greater process transparency and comparability would permit greater coordination of transmission system planning, more efficient operation of the existing system and, possibly, more cost effective regional plans to meet grid needs.

4. Market design
In addition to differences in load growth assumptions and the treatment of Demand Response and Energy Efficiency, the EIPC process has shown that differences in market design can affect transmission planning.   Although differences in market design in the transmission planning authorities’ service territories was not explained in great detail in the EIPC process, some of those differences clearly influence transmission planning processes. For example, 
· The treatment of Energy Efficiency and Demand Response by the transmission planning authorities was influenced by market design differences – some planning authorities explicitly include the amounts of Energy Efficiency and/or Demand Response that clear in their “capacity auctions” in their forecasts; others do not have markets with capacity auctions that include Energy Efficiency and/or Demand Response resources, and it is unclear how the Energy Efficiency and Demand Response values were established for those planning authority forecasts. 
· Regions of the interconnection that have not enacted retail access seem to have plans that include greater detail on what is projected to happen over a longer term.  For example, in New York, New England, and PJM, the ten year plans include fewer new generation facilities than the plans of other regions. 

Lessons learned - Additional information on market design differences that affect transmission planning would be useful.  In addition, it would be helpful to understand more about how the capacity auctions that include Energy Efficiency and Demand Response differ from each other, and how those differences affect transmission planning.  Information on how the market design differences affect transmission planning may allow transmission planning authorities and others to consider whether changes in market design would help to improve transmission planning.
5. Creation of Roll-Up Case -- Data and Definitional Differences.  
The Roll-Up process revealed significant differences in data used, term definitions, and treatment of generation and transmission retirements and proposed new generation and transmission among the planning authorities.  Because each planning authority’s planning process differed on the treatment (inclusion) of new transmission and generation projects, it was initially difficult to compare the status of future projects among the various planning authorities.  Thus, as part of the Roll-up process, the planning authorities agreed to use common definitions and categories (planned, proposed, and state/budget approved) to describe the status of future proposed transmission projects that they included as part of the Roll-Up.  However, the stated purposes of new transmission facilities still varied among the planning authorities, with some facilities categorized as addressing “reliability,” some “economic,” and some “multivalue” projects.  In addition, segments of proposed new transmission projects were often listed separately, making it difficult for EIPC participants to tell whether different segments were part of one new proposed transmission project or separate projects.  Many projects did not use common names (like “Northern Pass”) to describe the proposed new facilities.  
The Roll-Up Case revealed potential thermal and voltage issues in PJM and MISO based on NERC “single contingency” tests (the more severe NERC “double contingency” tests were not run due to time constraints).  MISO identified potential upgrades to address these issues, and PJM attributed the potential reliability issues to higher load numbers or an over-stressed system.  

Lessons learned - It would be helpful in future joint planning efforts to have the segments of transmission lines that are part of a single project identified as such in the transmission planning authorities’ plans, and to have the common names for projects listed as well.  The use of common definitions and categories would also be very helpful (terms like planned, proposed, conceptual, approved, etc., should all have the same meanings when applied to proposed new generation or transmission projects).  Regular updates of the Roll-Up Case in the future, along with reliability analyses on the Roll-Up Case, would also be valuable, helping to identify (i) potential issues that may not be captured in the existing regional transmission planning processes; (ii) potential new projects to address these issues; (iii) potential changes to individual plans that the planning authorities may want to consider; and (iv) whether different modeling assumptions, forecasting methods, or other planning approaches between the planning authorities may be causing the apparent reliability issues to appear when the system has no real reliability problems.
6.
Generation and Transmission Infrastructure  
The EIPC’s Stakeholder Steering Committee agreed that the EIPC process and modeling would focus on the year 2030 – 20 years out from the EIPC’s starting date of 2010.  The starting point (baseline) for modeling was to include generation and transmission already constructed and in service, as well as some amount of expected future generation and transmission.  Initially, the planning authorities expected that the starting point for the 20 year Eastern Interconnection transmission plans could be developed by “stitching up” the 10 year plans of the 26 transmission planning authorities in the Eastern Interconnection.  The compilation of individual plans (the “Roll-Up”) was completed by the transmission planning authorities as part of Phase I.  However, the EIPC Stakeholder Steering Committee perceived differences in the relative certainty that some  proposed generation and transmission facilities in the Roll-Up would actually be constructed.  In addition, EIPC Steering Committee members did not want proposed facilities that were seen to be less certain or hypothetical to slow, reduce or distort the impacts of policy-driven resource futures to be developed in the stakeholder process.  Because a greater degree of coordination among the transmission planning authorities could result in changes to plans sooner than ten years’ time, and projects planned for more than five years beyond the model’s vintage year may begin to lose some of the certainty associated with their implementation, the Steering Committee agreed that the base case for modeling should only include facilities that are most likely to be constructed in the near term, leaving more room for joint coordinated planning among the transmission planning authorities or other factors to influence the Eastern Interconnection build-out.   As a result, the EIPC stakeholders agreed on “baseline infrastructure criteria” to determine whether various proposed generation and transmission projects were “reasonably certain” To be constructed.  Projects that were found to be “reasonably certain” were included in the baseline infrastructure for modeling (the “Stakeholder Specified Infrastructure”).  
To determine “reasonable certainty”, the stakeholders initially included all transmission and generation projects scheduled to be in service within 5 years (i.e., through 2015), as well as certain projects scheduled to be in service in years 6-10.  The stakeholders also created a challenge process so that specific generation or transmission projects could be added to, or removed from, the baseline infrastructure.  Thus, transmission and generation projects that were estimated to be in service within 5 years could be excluded if they were not “reasonably certain”, which was determined on a case by case basis, and transmission and generation projects that were estimated to be in service in years 6-10 (i.e., from 2016-2020) could be included if they were found to be “reasonably certain”, which was also determined on a case by case basis.  

Lessons learned - The use of a shorter time horizon for creating an infrastructure baseline to use in modeling resource futures and transmission build-out alternatives, such as a 5 year roll-up of planning authority plans, would add confidence (reasonable certainty) that the baseline case is a truer representation of future conditions for joint planning purposes.  However, even with a 5 year case, a challenge or appeal process to address specific concerns about individual projects is important.  In the event a longer time horizon than 5 years is used, a set of threshold criteria should be developed well in advance of modeling work to provide a reasonable level of confidence in the infrastructure baseline to be used, with a challenge or appeal process to address more specific concerns about individual projects.  
7.   Miscellaneous Other EIPC Lessons Learned
a.  
Scheduling/timing issues.  This first-ever interconnection-wide planning effort, not surprisingly, had to address multiple scheduling, timing, and feedback-loop difficulties – providing data in a timely manner, in a consistent format, and with sufficient time to review and then “iterate” analyses proved very difficult.  Lessons learned – The EIPC Steering Committee and groups like the Roll-Up Working Group at several points needed more time to review data, draft reports, etc., as well as time to seek sector feedback on proposals, and future joint planning efforts should take account of the need for additional time for review and feedback.  The process for obtaining Critical Energy Infrastructure Information clearance should be centralized, transparent and quicker.
b.  
Transfer limits and analyses. – The initial “transmission transfer limits” between NEEM regions were determined by the transmission planning authorities, but neither the transfer analyses nor an explanation of how those analyses were used to come up with the initial transfer limits were shared with Roll-Up Work Group.  Lessons learned - All transfer analyses should be shared, along with an explanation of how those analyses were used to come up with the initial transfer limits between NEEM regions.  Overall, there should be more transparency in the process, including the sharing of all back-up data, assumptions, etc., that led the planning authorities or their consultants to their conclusions or recommendations.  
c. 
Assistance from the National Labs.  Having neutral expertise available from the Labs (including Oak Ridge National Lab) has been very helpful  in understanding the modeling process, including modeling input values, modeling results, providing a reasoned basis for participants to make decisions.  Also, the consensus based structure of EIPC Steering Committee governance, along with the ability to clearly caveat results and choices, helped parties with disparate views reach agreement.

d.
 During the EIPC process it became clear that transmission planners modeled and/or evaluated federal and state goals and mandates differently.  It appeared, for example, that only one transmission planning authority included proposed new transmission facilities needed, at least in part, to allow state Renewable Portfolio Standards (“RPSs”) to be met.  Lessons learned – It would be helpful to participants to understand more about differences in treatment of such mandates – i.e., does the planning authority model or otherwise evaluate the effect of state and/or federal peak load reduction requirements, state RPS requirements, the potential effects of federal environmental regulations on generation retirements, etc.?  It would also be helpful to understand the differences in the assumptions and/or modeling approaches used for these types of evaluations among the transmission planning authorities. 
e.
Future interconnection-wide planning.  Future iterations of this process would benefit from a more integrated working relationship between the planning authorities, their consultants and EIPC Steering Committee representatives.  While it is important that planning authorities and their consultants  not to try to influence the EIPC Steering Committee in the exercise of its oversight and direction of the joint planning process,  planning authorities’ experience with modeling and knowledge of their systems  can provide helpful advice that should result in a better modeling exercise.  A more collaborative process between the EIPC Steering Committee, EIPC consultant(s), and the planning authorities would be beneficial in the future.

8.  
Modeling issues, assumptions, sources, limitations, and work-arounds
[To be inserted]
� See March 7, 2011 Eastern Interconnection Planning Collaborative Steady State Modeling and Load Flow Working Group 2020 Roll-Up Case Report (the “Roll-Up Report”).


� These EIPC documents:  “EIPC 2010 Study Assumptions by PA”, “EIPC 2010 Peak Load Forecast Table”, “EIPC Transmission Planning Narratives”, “EIPC Response to EISPC Request” , “March 7, 2011 Eastern Interconnection Planning Collaborative Steady State Modeling and Load Flow Working Group 2020 Roll-Up Case Report” (the “Roll-Up Report”), which are posted on the EIPC website, all provided invaluable insights into multiple planning processes.
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