 12/15/2017 ICA Working Group Long-Term Refinements Report: Revised Planning Use Section reflecting Dec. 13 WG discussions
Comments and edits in tracked changes are due 12/21 to lwang@morethansmart.org
1.1 [bookmark: _Toc500510751]Planning use case

[bookmark: _GoBack]Understanding how ICA may be used in planning (“planning use case”) and recommending a methodology to do so was identified in the March 2017 ICA Working Group Final Report. The June 7 ACR guidance additionally identified this item as a high priority item. Decision D.17-09-026  also states, “we agree that there is a role that ICA should play in the distribution planning process. ICA results may be used to identify grid locations facing hosting capacity constraints in light of DER growth scenarios that would be candidates for grid upgrades to accommodate projected DER growth.” The WG has agreed early on in the process that the definition of “use cases” for ICA is important to understand how the tool will be used, what methodology will be employed, and what factors of confidence, computational efficiency, spatial granularity, and other factors provide an optimum result. 
This item was identified as a Group 1 priority topic for WG discussion. It was discussed at the August, October, November, and December WG meetings. The following proposals, counter-proposals, and written comments were submitted and may be found in Appendix B:	Comment by Laura Wang: Will include when this section is re-incorporated in to the draft report 
· Initial Joint IOU proposal
· Comments by Joint Stakeholder Parties (representing IREC, ORA, Vote Solar, Clean Coalition, SEIA and Stem)
· Joint IOU response to Joint Stakeholder Parties comments
· Modified proposal seeking consensus, after October WG meeting, by Joint Stakeholder Parties (representing ORA and IREC) 
· Joint IOU response to modified proposal
· Joint IOU proposal for a modified “policy analysis use case”
· Suggested edits by Clean Coalition on Joint IOU proposal for a modified “policy analysis use case”
· General comments by IREC on Joint IOU proposal for a modified “policy analysis use case” 
Through discussion, the ICA WG identified the following key issues:
· Definition of the planning use case
· Determination of the technical ICA requirements corresponding to the defined planning use case
· Evaluation of ICA methodologies, including alternatives to the iterative method
· Evaluation of methods of integrating load and DER forecasts into ICA 
· Selection of an appropriate and optimal ICA methodology, including specifying technical requirements, to support the planning use case
· Application of load and growth forecast methods within the planning use case 
To sum WG discussion to date, the WG has parsed “planning use case” to have multiple subcomponents based on application of ICA. Currently, the most defined application is to inform and identify DER growth constraints and opportunities in the utilities’ annual distribution planning process. The WG agrees that this use case exists and have discussed some technical requirements of the underlying methodology, but have not reached full consensus on methodological details, including what methodology might most appropriately serve this use case. Development of the optimum ICA methodology is driven by the use case, but it is also an iterative process where information of cost and timing of development and implementation can and should be fed back into the definition of the use case. The IOUs are implementing ICA across their entire distribution systems by July 2018 to meet the interconnection use case, using the iterative method. The WG understands that there is value in building on existing work, but that methodology choices for the planning use case should continue to be studied, including better understanding what limitations the iterative method may have and how DER growth forecasts may be modeled to best meet the planning context. Finally, it is emphasized that ICA methodology is continuously developing. The IOUs tested and compared a streamlined method and an iterative method in Demo A, and are implementing the iterative method for interconnection purposes. However, the WG agrees that additional evaluation of ICA methodologies is needed, and the planning use case should not be limited by the options tested in Demo A. 
The WG has also extensively discussed the application of ICA outside of the utility annual distribution capacity planning process, but is in non-consensus as to whether the use of ICA here is considered a subset of the “planning use case” or an entirely separate “policy analysis use case.” For discussion purposes, this report refers to this discussion as an “application of ICA”. As the WG has not been able to determine how the ICA outputs may be used, there has been much less discussion about the actual methodological requirements needed to serve this application. 
Finally, timing is an overarching issue with regards to the planning use case and whether forecasted hosting capacity values may support the IOUs’ 2018-2019 distribution planning process cycle. The WG does not expect that the ICA planning use case methodology can be completed, absent clear CPUC direction that this is a desired outcome and identifies a means to continue ICA methodology discussions. 
Despite the extensive work and discussion by all WG members on the planning use case, the WG was not able to achieve consensus on this topic or develop a consensus recommendation for next steps. The WG does agree that the planning use case is an important topic to resolve in 2018. The following next steps should be clarified by the CPUC to help develop a pathway forward:
· The CPUC should clearly define the planning use case, drawing on WG proposals and comments, consistent with the DRP Track 3 Decision. This should clarify both how ICA is envisioned as a tool in the decision-making process, as well as identifying how methodology and technical requirement questions should be resolved. 	Comment by Laura Wang: Suggested wording so that further Commission direction informs:
Clarification of planning use case, including the policy application
 Need for further evaluation of methodology and technical requirements 
· The CPUC should also determine the most appropriate means of continuing to support the definition of appropriate ICA methodology to support the planning use case in 2018. The WG agrees that this is a priority topic. WG members have suggested several discussion venues; ORA and IREC have supported authorizing an extension of the ICA WG, while PG&E has suggested the integration of ICA methodology discussions into DPAG. Suggestions were made at the Dec. 13 WG meeting through oral input, and no written comments were developed.[footnoteRef:1] 	Comment by Laura Wang: If other Parties have input, please note here.  [1:  The webinar recording of the December 13 ICA WG meeting can be found at: LINK ] 

· The CPUC should determine whether the use of ICA within the IOUs’ 2018-2019 distribution planning process is a desired outcome.
The following sections summarize discussion and recommendations on the following: 1) definition of the planning use case; 2) ICA methodology and technical requirements to support the planning use case; 3) integration of load and DER forecasts; 4) application of ICA results for distribution planning; and 5) recommendations on next steps. 
1.1.1 [bookmark: _Toc500510752]Use of ICA in Planning Applications 
Determination of the optimum ICA methodology and methodological details requires a clear end-goal, namely definition of how the ICA results will be used.  Development of the optimum ICA methodology is driven by the use case, but it is also an iterative process where information of cost and timing of development and implementation can and should be fed back into the definition of the use case.
The WG identified and discussed four general applications of ICA. The WG agrees to the characterization of Applications 1, 2, and 3. The WG is in non-consensus to Application 4. 	Comment by Laura Wang: Based on IOU comments, I distilled (original 1+2) into 1, (original 3+4) into 2, original 5 is now 3, and original 6 is now 4
1. Application 1: Identification of low Integration Capacity locations where current DER require immediate mitigation, or justify additional data acquisition and analysis: Unanticipated changes to distribution equipment (e.g. equipment failures), forecasted load, and forecasted DER could reduce the DER hosting capacity of individual circuits.   ICA results can provide a tool to help the IOUs to determine the appropriate and immediate response to these changes, including circuit reconfiguration, increased data gathering, or grid upgrades.  This use case may depend more on operational data versus modeling data. ICA may help prioritize locations for review, but operational data will likely be used to determine final need. This application has WG consensus. 
2. Application 2: Identification of locations where forecast DER and load growth may require mitigation: The purpose of the use case is to identify system needs expected to be created by future DER growth, for the purpose of preemptively addressing these needs.  This use case is envisioned to become an integral part of utility operations and fed directly into the utility annual distribution planning process.  The outcome is expected to be either IOU capital investment to meet the need, or sourcing of DERs to defer the conventional investment.  Thus, forecasts and other policy assumptions should be consistent with current commission policy for distribution planning and investment. WG members anticipate that additional definition of this scenario can be provided in the final ICA WG report based on the pending Track 3 Decision regarding Growth Scenarios and Distribution Deferral, as well as pending DRP Decision on Grid Modernization. Final determination of grid upgrades will require additional data gathering and analysis within planning process for final mitigation. This application has WG consensus. 
3. Application 3: Definition and prioritization of system-wide grid investments to accommodate DER or enable benefits from DER (grid modernization): It is likely that some grid investments will be system wide in nature, and justified based on the potential value of accommodating DER at specific locations.  The CPUC staff grid modernization proposal included a schema that used ICA as one metric to help prioritize specific investments.  The balance between confidence in results, processing time, cost, and the number of scenarios that can be run for this application may differ than the application of ICA in the utilities’ distribution planning process. The WG anticipates that additional definition to how ICA results will be used will be provided in the pending Track 3 Decision regarding Growth Scenarios, Grid Modernization, and Distribution Deferral.  This application has WG consensus. 
4. Application 4: Analysis of impacts and implications of potential policy interventions on the distribution grid, including, but not limited to, incentives, rate changes, and tariffs: the WG is in non-consensus as to whether this should be considered a planning use case or a separate policy scenario analysis use case. Further discussion of this application is below. 
With regards to Application 4, the WG engaged in discussion on the use of ICA outside of annual distribution planning and within the grid modernization context. These uses are best characterized as “use of ICA to inform policy analysis”. While all parties agree that the ICA is a powerful tool that can help inform future policy deliberations, the use case is currently identified as non-consensus due to two main issues: 1) how the potential use is characterized (as a separate use case or within the planning use case); and 2) how the use case is implemented.
Characterizing the use of ICA in the policy context: Non-IOU parties, representing the Office of Ratepayer Advocates (ORA), the Interstate Renewable Energy Council (IREC), Vote Solar, the Solar Energy Industries Association (SEIA), Clean Coalition (CC), and Stem, have identified this use of ICA as a subset of the ICA planning use case, stating that it is important to define all potential ICA planning scenarios within the planning use case, including the use of ICA in policy analysis, but that the DPP use cases are prioritized, compared to the application into policy analysis. The joint IOUs note that, while they see the potential value of ICA to inform policy discussions, this use of ICA is substantively different in that it informs CPUC proceedings and Decisions rather than IOU operations, and propose to separate it out as a separate use case that should be further developed before formal implementation. The IOUs recommend that, based on these definitions, only the planning use case would be addressed within the current ICA WG process, and that the policy use case be addressed at a later time by an undefined process. 	Comment by Laura Wang: Joint stakeholder Parties – let me know if this is accurate
The Joint IOUs additional propose a high-level framework on how a potential policy scenario analysis use case might be further developed, to be further developed prior to formal implementation.  In this framework, the policy scenario analysis is implemented on a case-by-case basis within an active CPUC proceeding, to support specific needs. In identifying the potential analysis within the context of a CPUC proceeding, Commission staff or parties to a proceeding may identify proposed scenario analysis through formal or informal processes, such as a staff report, filed comments, workshop discussion, etc. A proposal for ICA scenario analysis should provide information on: what questions are being asked and how may ICA results help answer the questions, as well as how well the answers inform the scope topic; what is the detailed scope of the proposed analysis and what scenarios will be tested; what level of granularity may be needed, etc.  Then, the IOUs would estimate the workload associated with conducting the analysis and suggest options to minimize workload, estimate lead time required, and estimate cost. The PUC would then provide guidance on scope, data inputs, schedule, and cost recovery, and authorize the IOUs to open a memo account to track the incremental costs of the analysis.
Implementation of ICA to serve this use: All parties agree that this potential use of ICA may exist. Decision makers look at scenario analyses, such as those performed within LTPP and IRP, to consider the impacts of uncertainty when making policy decisions. As a tool that identifies impacts to the distribution grid, ICA may be a tool used to analyze impacts and implications of policy interventions on the distribution grid. It is unclear how this use of ICA would be implemented and how the results would inform policy decisions. For example, it is generally understood that multiple runs of ICA may be needed to evaluate multiple scenarios. However, given that the exact use of ICA to support other CPUC proceedings has not been specified, it is not understood how multiple scenarios should be considered, and how the results of ICA would be used to support decision making. Given the lack of definition here, the WG has also not discussed the technical specifications that would support this use case (e.g., frequency of updates, temporal and spatial resolution, methodology, etc.) 
The WG has exhaustively discussed this issue, defined each position in written comments, and determined that a consensus position will not be reached.  The WG therefore seeks direction from the CPUC to define the planning use case based on the proposals and comments in Appendix B, and consistent with the Final Track 3 Decision.
4.1.2 [bookmark: _Toc500510753]Methodology and technical requirements supporting the planning use case

Demo A tested and compared two ICA methodologies, the iterative and streamlined method. The ICA WG reviewed the Demo A results after they were published December 2016, and recommended methodological details for the application of the iterative method into the interconnection use case only. The ICA WG Final Report identified that the use of ICA in interconnection was the highest priority use, and acknowledged that the methodological details of the planning use case should be discussed in long term refinements. Decision 17-09-026 defined the iterative ICA methodology for the interconnection use case to be deployed by July 2018. 
Identifying an appropriate ICA methodology and the corresponding technical requirements are closely interrelated components of developing an optimal ICA method. Notably, a key technical requirement that is distinct from the interconnection use case is the need to include forecast ICA values based on load and DER growth projections. This topic is further discussed in Section (ID Subsection Here), but at a high level, the need to incorporate load and DER growth forecasts using an appropriate modeling approach to understand dispersed DER necessitates additional discussion on appropriate methodology. In discussion, PG&E stated that it believed that the iterative method is not an effective approach within the planning context, while SCE stated that the iterative method may be appropriate if Options 1 or 2a (see below) for including DER growth within the analysis is employed. The WG also briefly discussed the use of the EPRI DRIVE tool, a method that was not considered for Demo A (and thus not vetted through the CPUC) and not discussed in detail within the ICA WG long-term refinements discussion. This tool applies Weibull distribution algorithms to equations to account for dispersion. While PG&E has suggested that the DRIVE tool may be the tool that provides the most confidence in results to forecast DER growth, IREC in particular expressed concern that the DRIVE tool is proprietary and would not provide required transparency.	Comment by Laura Wang: Will fix numbering when this section is reintegrated back into the ICA report 
ICA methodology should additionally consider and weigh the following technical requirements. Definition of these technical requirements impacts the granularity and confidence in ICA results, as well as the overall cost and effort required to implement ICA. 
The WG discussed the following technical requirement and its relevance to ICA results: 
· Engineering assumptions: ICA involves a number of engineering assumptions including specific thresholds for each ICA criteria, pre-existing conditions, and status of load tap changers.  Methods to increase computational efficiency were also recommended by the WG in the March 2017 Working Group Final Report.
· Confidence of results: the required confidence in ICA results depends on its application. For some applications, confidence in ICA results is critically important as results are used to justify targeted investments to increase local hosting capacity; other uses may not lead to direct decisions on upgrades and therefore may not require as much precision in the results. In all scenarios, ICA results are used to guide further steps, and functions as a “first screen”, demanding relatively good confidence. There is a noted tension between obtaining increased confidence in results and spatial resolution due to the accuracy of DER forecasts over time.
· Frequency of updates: ICA should be run annually in accordance with the annual distribution planning process, performed after the load forecasting process is completed and before the final distribution analysis is performed. In addition, within the grid modernization context, ICA should align with the Grid Needs Assessment to be finalized in the DRP Track 3 Decision. 
· Temporal resolution: The hourly profile chosen should be chosen to balance the need for computational efficiency and needed granularity. For the interconnection use case, the WG agreed that a 576 hourly profile should be used for the initial statewide ICA rollout, and that a more granular hourly profile may be needed and justified. No decision has been reached on how temporal resolution may impact ICA results under the planning applications. 
· Spatial resolution: For the interconnection use case, ICA values will generally be calculated at each circuit’s three-phase electrical node.  However, In the March 2017 Report, the WG agreed to limit the number of nodes analyzed based on computational efficiency for the initial statewide ICA rollout.[footnoteRef:2] Since planning investments will go through further review, less spatial resolution will be required for planning. It is expected that IOUs will use a feeder level ICA compared against feeder level DER forecasts to determine areas of interest for further review.  While this remains an open topic, the WG initially recommends that ICA values should only be calculated at a locational granularity that is supported by a reasonably accurate DER forecast.  Granularity of forecasts and analysis may improve and become more granular than the feeder breaker and thus may improve confidence level of results as processes improve. [2:  March ICA WG report, p.33.] 

· Spatial modeling of DER: Unlike the interconnection use case, which considers the impact of single DER placement on a circuit line section or node, the planning use case requires understanding of the broader impact of multiple generation sources and their aggregate impact over a longer time frame. This could be considered through stochastic placement (placing forecasted DG across the circuit, and then performing power flows to identify the violations created by the forecasted DER) or the EPRI DRIVE model (which applies Weibull distribution algorithms to equations to account for dispersion). As ICA progresses, it is also important that the components of the tool be able to consider a dispersion of smaller DER throughout the circuit. Other ICA tools have been developed to include analysis of this dispersion and additional exploration of these techniques would be useful to properly consider DER for the planning context. 
· Scale of DER: The increment size of DER used to calculate capacity impacts computational efficiency, cost, and usability of results. For the interconnection use case, the IOUs are using a 500 kW increment. The DER increment needed for planning is likely different than that used in interconnection, depending on the methodology used to calculate ICA. It is noted that the streamlined methodology calculates capacity level directly versus testing the capacity limit using increments, as the iterative method does.
· Type of DER:  the WG discussed whether wholesale DER should be included in hosting capacity analysis. Stakeholders discussed that wholesale DERs are much more likely to significantly impact the hosting capacity of a circuit, which makes it difficult to include in the forecasted ICA. Currently, wholesale forecasting is not locationally granular enough h that it could be used with any confidence within the ICA. It is expected that the interconnection process can sufficiently capture these upgrades, as is currently done. Proactively performing circuit upgrades due to forecasted wholesale DER is then inappropriate, considering available forecast granularity and current tariff structures of cost allocation. 
· Consideration of DER growth: The WG discussed that DER growth scenarios could be analyzed either before or after ICA is calculated. The IOUs presented on these two methods of incorporating DER growth scenarios, which is summarized below in Section (ID Subsection here) and discussed in further detail in Section (ID Section here).  
4.1.3 Evaluation of methods to integrate load and DER forecasts into ICA 
The IOUs presented on these two methods of incorporating DER growth scenarios (summarized here and defined in greater detail in Section 6.2). 	Comment by Laura Wang: Will also cite slides from presentation
· [bookmark: _Hlk501109071]Option 1: Forecast load net of DER included in Load Allocation, before ICA is calculated. 
· Option 2A: Forecast load net of DER used to adjust ICA values as a post-ICA step, compared to a single node of ICA,
· Option 2B: Forecast load net of DER used to adjust ICA values as a post-ICA step, but includes stochastic modeling of DER location on each circuit
The Joint IOUs noted that Option 2A is easier to calculate, but is less effective at considering dispersion of DER on a circuit. Further, results differ based on what point on the feeder is used for comparison (e.g., head, middle, end). Option 2B uses an ICA output that already considers the distribution of DER in the circuit using stochastic modeling, then the results are further adjusted to consider distributed versus single point DER. It was suggested in the December 13 WG meeting that Option 2B can only currently be conducted using the EPRI DRIVE tool, but can also be incorporated into the streamlined method with significant development work. Some WG members familiar with the EPRI Drive tool, including PG&E and Vote Solar, have stated in WG meetings that Option 2B provides the most accurate ICA values, though concerns regarding the transparency of the proprietary tool have been expressed. 	Comment by Laura Wang: Particularly for IOUs, please note whether this characterization is accurate	Comment by Laura Wang: Eric Woychik – please confirm this is your representation
WG members agree the incorporation of the net load forecast is an important element of the ICA methodology that is unique to the planning use case, and that it must be consistent with the pending Track 3 decision regarding load and DER growth forecasts.  The WG recommends that the three options above be considered by the WG, integrally with the overall ICA methodology and methodological details discussed in Section X  above, once the planning use case is defined.
4.1.4 [bookmark: _Toc500510755]Application of ICA results to support the planning use case 
After the planning use case is defined and an appropriate ICA methodology is developed, it is necessary to determine how the ICA will be used to make decisions.  While the WG had limited discussion of this issue, the Joint IOUs highlighted that regardless of the ICA methodology, the results would have some significant level of uncertainty since they are based on forecasts of circuit level DER and load growth, and that determination of final grid needs and solutions will require additional engineering analysis.[footnoteRef:3]  The WG agrees with the recommendation conceptually, though notes that a final recommendation would depend on the characteristics of the ICA results.  For example, a less accurate or robust ICA methodology might require more subsequent IOU analysis in determining the final grid need and solution.  Given the interaction with the to-be-determine ICA methodology, the WG recommends that post-ICA analysis be considered by the WG, integrally with the overall ICA methodology and methodological details discussed in Section 4.1.2 above, once the planning use case is defined.  In addition, the need for subsequent project level analysis should be consistent with the pending Track 3 Decision regarding the Grid Needs Assessment (GNA). [3:  See slide deck from August 15, 2017, slide 11.] 

4.1.5 Remaining issues and proposed next steps
Overall, it is challenging to make decisions about methodology when there is lack of consensus and/or understanding on how ICA results are used, and there are multiple methodological options which have not been fully explored by the WG or demonstrated in the Demo A projects finalized last year. The planning use case is notably different than the interconnection use case in that, rather than determining ICA with confidence at individual nodes on the system, it is more necessarily to understand the impact of DER dispersed across the system and across a longer time horizon, necessitating different methodology decisions than the ones the WG recommended for the interconnection use case. While the WG has discussed methodological options and indicated benefits and drawbacks to each (and consensus has been noted where it exists), and while all stakeholder groups express support for using ICA in the planning context, in general the WG has not developed enough clear understanding to make definitive recommendations on ICA methodology for the planning use case. 
In the final WG meeting on December 13, 2017, the WG discussed three initial alternatives on how best to move forward in determining the optimal ICA methodology for the planning use case. 
1. Once the planning use case has been defined, an evaluation of methodology options could take place from scratch, similar to testing within Demo A and mirroring the ICA WG efforts from May 2016-  March 2017. This option would ideally lead to an optimal methodology to use within the first iteration of ICA in planning, but would take significant time and potentially require a new demonstration project to test potential methods. 
2. The iterative ICA methodology currently being implemented could be used as a starting point, and Option 1/Option 2A? of applying load and DER growth forecasts could be initially adopted. This alternative would quickly lead to an initial development of forecast ICA values to use in planning, but should only be taken as an initial starting point, with the understanding that additional evaluation is required to develop an optimal methodology. 
3. The third option is similar to the second option above, with the exception that each IOU would have the flexibility to choose an ICA methodology for the first iteration.
It is not clear which option would converge on the optimum methodology the most efficiently. Whichever option is identified by the CPUC should additional require evaluation of the methodology and technical requirements’ effectiveness, costs, and limitations, and reviewed through a stakeholder forum. 
To recap from earlier, the WG makes the following suggestions to the CPUC: 
· The CPUC should clearly define the planning use case, drawing on WG proposals and comments, consistent with the DRP Track 3 Decision. This should clarify both how ICA is envisioned as a tool in the decision-making process, as well as identifying how methodology and technical requirement questions should be resolved. 
· The CPUC should also determine the most appropriate means of continuing to support the definition of appropriate ICA methodology to support the planning use case in 2018. The WG agrees that this is a priority topic. WG members have suggested several venues; ORA and IREC have supported authorizing an extension of the ICA WG, while PG&E has suggested the integration of ICA methodology discussions into DPAG. Suggestions were made at the Dec. 13 WG meeting through oral input, and no written comments were developed.[footnoteRef:4]  [4:  The webinar recording of the December 13 ICA WG meeting can be found at: LINK ] 

· The CPUC should determine whether the use of ICA within the IOUs’ 2018-2019 distribution planning process is a desired outcome.
 
