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1. [bookmark: _Toc502247362]Executive Summary 
Assembly Bill 327 (Perea 2013) established Section 769 of the California Public Utilities Code, which requires the Investor Owned Utilities (IOUs) to prepare Distribution Resource Plans (DRPs) that identify optimal locations for the deployment of distributed energy resources. In August 2014, the Commission began implementation of this requirement through Rulemaking (R.) 14-08-013, the DRP proceeding. A Ruling from the Assigned Commissioner in November 2014 introduced the Integration Capacity Analysis (ICA) as a tool to specify how much capacity for integrating circuits on the distribution system may have available to host Distributed Energy Resources (DERs).   The IOUs submitted the results of their Demonstration A (Demo A) projects in December 2016. The ICA Working Group reviewed the Demo A results and submitted the ICA Working Group Final Report on May 15, 2017. A June 7, 2017 ACR provided scope and schedule to the continued long-term refinement activities for ICA and LNBA.  The September 28, 2017 Decision (D. 17-09-026) ruled on the ICA final methodology and implementation of ICA to achieve the online maps plus interconnection use case within nine months. 	Comment by Tom Russell: Adjusted to sound better	Comment by Sky C. Stanfield: Shouldn’t the October Decision also be mentioned here?
 This document serves as the Final ICA Working Group Report on Long Term Refinements (LTR) Report to the California Public Utilities Commission (CPUC). The Working Group is comprised of the California IOUs and interested stakeholders. A complete list of participating Parties may be found in the Appendix. This report summarizes recommendations on long-term refinement issues identified by the June 7, 2017 ACR to continue refining and improving ICA methodology. 
2. [bookmark: _Toc502247363]Introduction and Background 
2.1 [bookmark: _Toc502247364]Overview and Procedural Background
 
Assembly Bill 327 (Perea, 2013) established Section 769 of the California Public Utilities Code, which requires the California Investor Owned Utilities (IOUs) to prepare Distribution Resource Plans (DRPs) that identify optimal locations for the deployment of distributed energy resources (DERs).  In August 2014, the California Public Utilities Commission (CPUC, or Commission) began implementation of this requirement through Rulemaking (R.) 14-08-013, the Distribution Resources Plan (DRP) proceeding. A Ruling from the Assigned Commissioner in November 2014 introduced the Integration Capacity Analysis (ICA) as a tool that would support the determination of optimal locations by specifying how much capacity for integrating circuits on the distribution system may have available to host DERs.  	Comment by Roberts, Thomas: Duplicates above	Comment by Tom Russell: Adjusted to sound better
Pursuant to Commission direction, the IOUs filed their DRPs as Applications, including a proposal to complete a Demonstration of their ICA methodology (“Demo A”). Stakeholders provided input on the IOU proposals, leading to an Assigned Commissioner’s Ruling (ACR) issued in May 2016 containing final guidance on how the demonstration projects should be conducted. That guidance authorized IOUs’ to complete Demo A. The ACR also established the ICA Working Group (WG) to monitor and provide consultation to the IOUs on the execution of Demonstration Project A and further refinements to the ICA methodology. CPUC Energy Division staff has oversight responsibility of the WG, but it is currently managed by the utilities and interested stakeholders on an interim basis. The utilities jointly engaged More Than Smart (MTS), a 501(c)3 non-profit organization, to facilitate the WG. The Energy Division may at its discretion assume direct management of the working group or appoint a WG manager.	Comment by Roberts, Thomas: If possible, discuss rulings that discuss LT issues, there was at least one in 2016, and interim LT report issued in 2016	Comment by Laura Wang: Addressed in paragraph below
In December 2016, the WG filed its Final Interim Status Report on Long Term ICA Refinement which addressed the status and discussion to-date of both topics identified by the ACR, as well as topics proposed by WG members. Additionally iIn December 2016, Pacific Gas & Electric (PG&E), Southern California Edison (SCE), and San Diego Gas and Electric (SDG&E) submitted their final Demo A reports, representing a substantial milestone for the demonstration projects. These reports summarize Demo results, lessons learned, and the IOUs’ recommendations on the methodology selection and feasibility of implementation of the ICA across the entire distribution system. The ICA reviewed Demo A results and submitted its ICA Working Group Final Report in March 2017. 
A June 7,2017 ACR provided scope and schedule to the continued long-term refinement activities for ICA and LNBA, and the September 28, 2017 Decision (D. 17-09-026) ruled on the ICA final methodology and implementation of ICA to achieve the online maps plus interconnection use case within nine months.. The ICA Working Group has convened since July to discuss the identified long-term refinement topics from the ACR. The WG has met six times to discuss 14 topics. The June 7, 2017 ACR additionally established two pre-WG scoping documents and two interim reporting milestones. The pre-WG scoping documents  were submitted June 22, 2017. The interim report on Group I topics was submitted August 31, 2017, and the interim report on Group II-IV topics was submitted October 31, 2017. The ACR  stated that the final long-term report is due six months after the first convening of the WG, which was established to be January 8.  	Comment by Sky C. Stanfield: shouldn’t the final decision also be mentioned here?
2.2 [bookmark: _Toc502247365]Scope and Process
 
The “Working Group” references all active parties participating in ICA WG meetings, which include the IOUs, government representatives, DER developers, nonprofits, and independent advocates and consultants. All meeting dates and topics covered, as well as all stakeholder groups attending at least one meeting or webinar of the ICA WG, are described in Appendix A. This report is the product of significant written edits and contributions from the following organizations:
12/28/2017 ICA Working Group Long-Term Refinements Report: Draft 2
Comments and edits in tracked changes are due 1/3 to lwang@morethansmart.org 
· 
8

· CALSEIA
· Clean Coalition
· IREC
· ORA
· PG&E
· SCE
· SDG&E
· SEIA
· Stem
· Tesla
· TURN
· Vote Solar 

For each topic discussed, WG participants were asked to present their proposal to the full WG and develop a written proposal following. All stakeholders were invited to provide edits and comments to the developed proposals, or submit their own written proposal if opinions differed. Certain topics were revisited when additional discussion provided clarity or built consensus, or additional analysis was conducted to support or refine an initial proposal. 
3. [bookmark: _Toc502247366]Recommendations summary table 
The June 7 ACR directs the WG to document the extent of discussions, reason(s) for rescinding or tabling the topic, and relevant considerations and/or implementation plans (if any) for further discussions and methodological development beyond the WG process.  
The following summary table identifies the issues discussed, ACR group (the ACR identified priority topics for discussion by the WG), which parties submitted written proposals and comments, and whether the topic has developed WG consensus or remains a non-consensus topic, and recommended next steps for further development. 

	Topic
	ACR
	Written  Proposals
	Written Comments
	Agree with proposal
	Disagree with proposal
	Abstain
	Recommended Next Steps?	Comment by Roberts, Thomas: The June 7 ACR on page 16 asks for details on unresolved issues.  These could be included in discussion of each topic, or listed separately in a new Section 7

	Planning use case
	Group I
Item 1
	Joint IOUs;
Joint stakeholder parties (IREC, ORA, SEIA, Vote Solar, Clean Coalition, Stem)
	Joint IOUs;
Joint stakeholder parties (IREC, ORA, SEIA, Vote Solar, Clean Coalition, Stem)
	Joint IOUs
	Joint Stakeholder Parties 
	
	CPUC guidance on timing of implementation and planning use case definition, 

	Standard PV profile
	Group I
Item 2
	Joint IOUs
	Clean Coalition
	Consensus
	
	
	None

	Smart inverters
	Group I
Item 5
	Joint IOUs
	Joint stakeholder parties (CALSEIA, Clean Coalition, IREC);
Joint IOUs
	Joint IOUs
	
	
	Additional IOU testing to incorporate the function with WG review following, additional functionality developed at a later date when needed

	Comparative assessment
	Group I
Item 8
	Joint IOUs
	
	Consensus
	
	
	Yes, 3P review, IOU testing, and WG review

	Single phase feeders
	Group II
Item A
	Joint IOUs 
	ORA
	Joint IOUs
	ORA
Clean Coalition
	
	Yes, IOUs will  evaluate and WG review

	Load modifying resources
	Group II
Item E
	Joint IOUs
	ORA
	Joint IOUs
	ORA
Clean Coalition
	
	Yes, additional WG work 

	Operational flexibility
	Group II
Item 4
	Joint IOUs
	ORA
CALSEIA 
	Joint IOUs
	ORA
CALSEIA
	
	Yes, see Section 5.3

	DERs serving peak load
	Group II
	Joint IOUs
	IREC
	Joint IOUS
	
	
	None

	Consider changes to ICA maps to reflect queued projects in online maps
	Group II Item 6
	None
	None
	Joint IOUs
	
	
	Yes, addressed in Rule 21 Proceeding 

	Data sharing, interactive ICA maps, and market sensitive info
	Group III
Items B, C, and D
	More Than Smart

CALSEIA (API development) 
	None 

	
	Non- consensus on API development – CALSEIA, Clean Coalition
	
	Yes, Commission direction with regards to API development

	Incorporate findings and recommendations from DRP Track 3 Sub-track 1
	Group III Item 3
	Joint IOUs
	ORA;
IREC;
Joint IOUs
	
	
	
	Yes, additional WG discussion after Track 3 decision

	Voltage Regulating Devices
	Group III
	None
	None
	Joint IOUs
	
	
	Yes, IOUs to work with vendors, WG review

	Development of ICA verification plans
	Group IV Item F
	Joint IOUs
	ORA
	Joint IOUs
	
	
	Yes, verification plans pending

	Definition of quality assurance and quality control measures
	Group IV Item G
	Joint IOUs
	ORA
	Joint IOUs
	ORA
	
	Yes, review after pending QA/QA plans are completed

	Explore divergences and tradeoffs between load shapes methodology
	Group IV Item 9
	Joint IOUs
	
	Joint IOUs
	
	
	Yes, additional review after initial ICA deployment


[bookmark: _GoBack]
4. [bookmark: _Toc502247367]Group I topics
4.1 [bookmark: _Toc502247368]Planning use case

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 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 develop appendix after draft is completed 
1. Initial Joint IOU proposal
1. Comments by Joint Stakeholder Parties (representing IREC, ORA, Vote Solar, Clean Coalition, SEIA and Stem)
1. Joint IOU response to Joint Stakeholder Parties comments
1. Modified proposal seeking consensus, after October WG meeting, by Joint Stakeholder Parties (representing ORA and IREC) 
1. Joint IOU response to modified proposal
1. Joint IOU proposal for a modified “policy analysis use case”
1. Suggested edits by Clean Coalition on Joint IOU proposal for a modified “policy analysis use case”
1. 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:
1. Definition of the planning use case
1. Determination of the technical ICA requirements corresponding to the defined planning use case
1. Evaluation of ICA methodologies, including alternatives to the iterative method
1. Evaluation of methods of integrating load and DER forecasts into ICA 
1. Selection of an appropriate and optimal ICA methodology, including specifying technical requirements, to support the planning use case
1. 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. While consensus has generally been reached on the list of applications, there is some disagreement remaining about whether one application should be considered a subcomponent of the planning use case or be treated as an entirely separate use case. 	Comment by Sky C. Stanfield: It seems to me that we are largely in agreement about all of the use case subcomponents at a high level.  the only disagreement is whether the policy one is a subcomponent or a separate use case. 

I also want to make separation with the discussion below of the use case that the utilities prefer (application 2), I am not entirely comfortable with it being over prioritized here. 
The WG has reached agreement on a list of planning use case applications and has discussed some technical requirements of the underlying methodology that may flow out of these applications, but has not reached full consensus on methodological details, including what methodology might most appropriately serve each 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, using the iterative method, by July 2018 to meet the interconnection use case. 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.	Comment by Sky C. Stanfield: It seems to me like the discussion that follows is really relevant to all the subcomponents  and I am not sure this needs to imply that this is just true for application 2.

I edited accordingly. 	Comment by Sky C. Stanfield: I am not really ready to agree to the latter part of this sentence.  I think agreeing to additional evaluation is sufficient. 
The WG has also extensively discussed the application of ICA outside of the utility annual distribution capacity planning process.  While there is agreement that the ICA could be used to inform other types of planning, the WG 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 and thus it is not clear whether they are appreciably different from the methodological requirements for the other planning use case applications. 
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 IOUs are currently working to develop ICA using the iterative methodology by July 2018, to serve the interconnection use case. If the CPUC and WG agree that a different methodology may be needed to meet the needs of the planning use case, it may be difficult to develop a method in time for the 2018-2019 distribution planning cycle, which begins in September 2018. A large reason for this is the need to consider DER growth scenarios and the multiple methods of doing so for planning ICA (a need that does not exist for the interconnection ICA). .  Demo A did not sufficiently test how growth scenarios (forecasts) would be applied along with the ICA, thus the group was unable to rely on the Demo A results to define the methodology in the way it did for interconnection.   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.  Demo A did not sufficiently test how growth scenarios (forecasts) would be applied along with the ICA, thus the group was unable to rely on the Demo A results to define the methodology in the way it did for interconnection.  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:	Comment by Sky C. Stanfield: I think this sentence contradicts itself a bit.  Are we saying that it “cannot be done” or just that it won’t be done unless the CPUC provides the direction?  

I think it might be better to just describe the current state of things, along the lines of:
The IOUs are currently focusing on rollout of the iterative methodology by July 2018.  If the CPUC and/or the WG agreed that a different methodology would be needed for the planning use case, it may be difficult to develop and deploy this new methodology in time for the start of the distribution planning process cycle which starts in MONTH* of 2018 *(is it September that it starts, I am not clear)
1. The CPUC should clearly define the planning use case, including the policy application, drawing on WG proposals and comments, consistent with the DRP Track 3 Decision. 	Comment by Sky C. Stanfield: I agree LW with your comment and tried to just break the questions out clearly along those lines. 
1. The CPUC should provide direction on technical requirement questions should be resolved once the use case is clearly defined. 
1. The CPUC should also determine the most appropriate means of continuing to support the identification 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:2] 	Comment by Laura Wang: If other Parties have input, please note here.  [2:  The webinar recording of the December 13 ICA WG meeting can be found at: LINK ] 

1. 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. [bookmark: _Toc502247369]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. 
1. Application 1: Identification of low Integration Capacity locations which require immediatemay require 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 flag and prioritize locations for review, but operational data will likely be used to determine final need. This application has WG consensus. 	Comment by Sky C. Stanfield: I am not clear this should say the DER require mitigation.  Below it says the load forecast and other factors could cause the constraint, and  it likely isn’t the DER that requires mitigating, but the system?  
1. 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 onadditional guidance from the pending Track 3 Decision regarding Growth Scenarios and Distribution Deferral, as well as the pending DRP Decision on Grid Modernization, will assist in defining this application. Final determination of grid upgrades will require additional data gathering and analysis within planning process for final mitigation. This application has WG consensus. 	Comment by Sky C. Stanfield: I am not sure I understand what this is saying.  Isn’t this the final ICA WG report?  

Maybe it should say that the final Track 3 Decision and the pending DRP Decision on GMod could further help define this application?

That is how it is characterized below I think. 
1. 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 Decisions regarding Growth Scenarios, Grid Modernization, and Distribution Deferral.  This application has WG consensus. 	Comment by Sky C. Stanfield: make consistent with above comment?
1. 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 in-depth discussion of this application is below in Section 4.1.1.1. 	Comment by Sky C. Stanfield: I would prefer there be a more robust explanation here rather than a punt.  The punt suggests that it is not being taken seriously. 
0. Use of ICA to Inform Policy Analysis

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.	Comment by Sky C. Stanfield: Should there be some sort of header before this discussion?
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. When embarking on this discussion of “planning” the non-IOU parties had a broader sense of how the ICA could be used to inform various types of planning decisions.  The IOUs in stead characterize “planning” and exclusively focused on their individual planning processes.  The non-IOU parties are comfortable prioritizing the discussion about how the ICA will be used in the distribution planning process, but are concerned that this could unnecessarily result in the ICA being underutilized. 
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. 
The Joint IOUs additionally propose a high-level framework for how a potential policy scenario analysis use case might be further developed.  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. The IOUs posit that 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.  Once this is done , 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.  The non-IOU stakeholders are not necessarily in agreement that the methodology and technical requirements necessary for the policy application are so different from the distribution planning applications such that they require implementation of this separate framework.  It is possible that if this application was included in the discussion now that a methodology could be developed that could serve all applications.  They further note that none of the applications have been defined or tested in this manner to date. 
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. As there are with the distribution planning applications, there are questions warranting discussion about 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.
0. [bookmark: _Toc502247370]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. Demo A did not include sufficient testing of application of growth scenarios to enable the same level of evaluation of a planning use case and the WG members were still not clear how the ICA would fit into the distribution or policy planning processes.  Thus, 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 integrate into the 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 about appropriate ICA 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 and has not undergone any public vetting or testing for use in the interconnection or planning context.  IREC does agree that methodologies that utilize a stochastic or other randomize dispersion method may have value in a planning context, but DRIVE is just one proprietary method that attempts this and others exist and/or can be developed.  	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: 
1. 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.
1. 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.
1. 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. The frequency of updates for a policy use would vary depending on the policy decision needing to be made, but may only require “one time” runs rather than regular updates.  
1. 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. 
1. 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:3] Since forecasts are not likely to be done (or be accurate at this time) at a nodal level, 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.	Comment by Sky C. Stanfield: I don’t think this sentence follows, just because there will be further review doesn’t mean the spatial resolution will be less.  I think the reason the spatial resolution will be less is because the forecasts are not nodal, as described, thus I suggest just striking this sentence.  [3:  March ICA WG report, p.33.] 

1. 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. 
1. 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.
1. Size/Type of DER:  the WG discussed whether wholesale DER should be included in hosting capacity analysis. Stakeholders discussed that due to the size of the systems and the fact that they may be sited separately from load, 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 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. The WG acknowledges, however, that wholesale DER systems will significantly affect the hosting capacity of the distribution system in various ways and will need to be considered in the planning process in some manner.  	Comment by Sky C. Stanfield: This could say IREC notes… if there is not agreement. 	Comment by Laura Wang: WG members, please let me know if there is agreement in the following sentence 
1. 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).  
0. [bookmark: _Toc502247371]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
1. [bookmark: _Hlk501109071]Option 1:  Consider DER growth before ICA is calculated. DER growth forecast is included within the load allocation, before ICA is calculated. This method attempts to more directly account for load growth, but assumes an even distribution of DER. Forecast load net of DER included in Load Allocation, before ICA is calculated. 	Comment by Sky C. Stanfield: This is basically incomprehensible to me, and likely would be even more so to the average reader due to the lingo, acronyms, etc.  I would normally edit it for clarity but I am not totally sure I understand enough to do that. 
1. Option 2: Consider DER growth after ICA is calculated
1. Option 2A: After ICA is calculated, the DER forecast is subtracted, and ICA values are adjusted. This value is compared at a single point. This option is easiest to perform but that it is less effective at considering dispersion of DER on a circuit. Forecast load net of DER used to adjust ICA values as a post-ICA step, compared to a single node of ICA,
1. Option 2B: This Option is similar to Option 2A, but this analysis considers DER distribution option across the circuit using stochastic modeling. 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 given that the ICA results are compared at a single point. 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. IREC believes this is an unsupportable assertion since there do not appear to be any publicly published materials that demonstrate DRIVE’s accuracy or even discuss its application in a planning context.  	Comment by Sky C. Stanfield: This is a pretty empty statement, could benefit from a touch more explanation as to WHY.  	Comment by Laura Wang: @IOUs – this section is all from meeting notes as we did not develop a lot of written content. Additional input you may have for this section would be helpful	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.
0. [bookmark: _Toc502247372]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:4]  The WG agrees with the recommendationthe IOUs’ characterization of how ICA is used to make decisions  conceptually, though notes that a final recommendation how ICA is used 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).	Comment by Sky C. Stanfield: what recommendation is this referring to?  Do you mean the statement that any ICA results will require further analysis before action can be taken? [4:  See slide deck from August 15, 2017, slide 11.] 

[bookmark: _Toc502247373]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. 
1. 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. 
1. 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: 
1. The CPUC should clearly define the planning use case, including the policy application, drawing on WG proposals and comments, consistent with the DRP Track 3 Decision. 	Comment by Sky C. Stanfield: I agree LW with your comment and tried to just break the questions out clearly along those lines. 
1. The CPUC should provide direction on technical requirement questions should be resolved once the use case is clearly defined. 
1. The CPUC should also determine the most appropriate means of continuing to support the identification 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:5] 	Comment by Laura Wang: If other Parties have input, please note here.  [5:  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.
Clean Coalition’s proposal on high-level framework to evaluate a policy scenario analysis use case: 	Comment by Laura Wang: For the WG – Clean Coalition has provided these edits to aim for consensus, clarifying the delineation between distribution planning and scenario analysis. If there is consensus to these I can make changes to Section 4.1.1.1. If not, I will note a sentence within that section to cover this and make a reference to the appendix. 
Clean Coalition feels that there are clearly two primary Planning Use Case applications - Policy Planning, and Service Planning.  The Ruling ordering development of a Planning Use Case did not distinguish between these applications. The Clean Coalition and other non-IOU parties have understood planning to included use by the Commission (i.e. policy planning) and not only planning by the IOUs, which appears to be limited to service planning.
Clean Coalition has reviewed the IOU response to the Planning Use Case proposal and is concerned that the IOU response appears to designate policy planning as a use case outside of the scope covered by the planning use case. It is agreed that planning applications for purposes policy development are distinct from the reliability focus of service planning. Most notably, service planning may utilize either methodology in a single iteration informed by a forecast reflecting an established policy scenario. However, for ICA results to inform a choice between alternative policies in development, it will be necessary to run an iteration reflecting each policy option and compare results. In this application, less granularity and accuracy is required, but a streamlined methodology will more efficiently allow comparison of policy options.
 
Clean Coalition offers a version of the IOU Policy Scenario Analysis Use Case with edits to advance a consensus understanding. The edits clarify the distinctions between the use cases, and differentiate service planning and policy planning as distinct applications with the Planning Use Case topic. 

[bookmark: _Toc502247374]4.1.4 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. 
3. 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. 
4. 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. 
5. 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: 	Comment by Sky C. Stanfield: see edits from above and make consistent with final. 
· 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:6]  [6:  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.
3.1 [bookmark: _Toc502247375]Develop standard PV generation profile
 
The ICA WG agreed that the ICA maps would include two sets of PV ICA values (one including the operational flexibility limit and one without). In Demo A, the IOUs used a common PV profile to develop a typical PV ICA value. The ICA WG agreed that it would develop an appropriate PV ICA value using a typical PV curve, and during the long-term refinement phase review underlying assumptions and data used to refine the typical curve. This PV profile should be appropriate for use in interconnection approval of PV-based connections. The objective is that if a proposed fixed tilt PV system is smaller than the PV ICA value, the size and location of the system will be deemed acceptable for interconnection. 
The ICA WG agree on the following:
· The data used should be cleaned from inaccurate data, such as verifying the zero values for periods where PV output is greater than zero	Comment by Sky C. Stanfield: corrected? removed? 
· NREL PVWatts® Calculator can be used to develop a standard profile, although ultimately the ICA should not rely upon a third-party tool
· The proposed PV profile should have adequate temporal details covering 12 months of PV performance 
· The PV profile should be developed with the same nameplate PV modules as that of the inverter nameplate.  Example: 100KW of PV modules connected to a 100KW inverter
· The IOUs will evaluate the impact to PV-ICA when the DC power is oversized as compared to the inverter	Comment by Roger Salas: Removed per agreement in last WG meeting	Comment by Sky C. Stanfield: It is not clear to me what it means to “evaluate” here or what the next step would be. 
· The IOUs will evaluate how tracking systems will affect ICA	Comment by Brad Heavner: I didn’t think we were doing this. I’m supportive if the IOUs want to develop a separate profile for single-axis tracking systems, but I’m not pushing for it. It’s not a matter of how they affect ICA but under what conditions can you assume a system is smaller than the ICA value. 
Each utility is to analyze their service territories to determine the most prevalent parameters for PV systems, and input use those parameters into the PVWatts® calculator to obtain performance (AC watts) information from NREL’s PVWatts® tool.  The outputs of the calculator from the PVWatts ® tool are used to calculate produce AC output value of PV curves for typical fixed PV systems at on a regional level.  The agnostic ICA  values calculated by the ICA tool  are then are used to generate an ICA PV ICA value as was demonstrated in Demo A.
The three IOUs used different data specific to their service territories to create input parameters. Sources are as follows:
· PG&E: PG&E combined system specification data taken from their SolSource project, which accounts for historical irradiance and presents locational data in a gridded format, California Solar Initiative Data, ENOS data (interconnection list), and customer to DPA and customer to CECCZ mappings, combined with typical meteorological year (TMY)data, as input into PVWatts®. The output created 8760 profiles for each DPA.  
· SCE: SCE took 100,000 PV systems from SCE’s interconnection database to determine the most prevalent parameters to input into PVWatts®. PV-Watt weather stations nearest to the zip codes were will be used to develop regional PV output curves at 95 percentile shapes for its 8 service territory regions.
· SDG&E: SDG&E took data from seven weather stations and 500 data points, using the 95th95% percentile of data points as input into PVWatts®.
Table X: The input data used in developing parameters for NREL PVWatts® Calculator	Comment by Laura Wang: Will attribute Table/figure numbers at the end 
	System Info
	PG&E
	SDG&E
	SCE
	Notes

	DC System Size
	1 (normalized)
	 1(normalized)
	1(normalized)5.2
	Application Information (Average)

	Module Type
	Standard
	Standard
	Standard
	Default

	Array Type
	Fixed
	Fixed
	Fixed (roof mount)
	Application Information (Average)

	System Losses
	14%
	14%
	14%
	Default

	Tilt
	20 (res.)
15 (com/ind)
	18
	18 
	Application Information (Average)

	Azimuth 
	180
	180
	180
	Application Information (Average)

	DC to AC Ratio
	1.03031.0
	1.15151.0
	1.15151.0	Comment by Roger Salas: Using a 1.0 will insure there is no AC clipping and to meet the requirement of equal DC-AC inverter rating.
	Application Information (Average)

	PV Inverter Efficiency
	96%
	96%
	96.5%
	Application Information (Average)

	Ground Cover Ratio
	0.4
	0.4
	0.4
	Default	Comment by Roger Salas: Remove the “Notes” column



The ICA WG is in consensus that these data inputs are appropriate and the utilities will finalize the PV curves used to develop PV ICA values in the first system-wide rollout of the ICA pending IOUs’ approval.
3.2 [bookmark: _Toc502247376]Smart Inverters

The IOUs conducted an initial analysis of smart inverter reactive power functions within Demo A, to test how the proposed volt-var curve would affect ICA values. The general finding was that prevalence of inverters with volt-var functionality can increase hosting capacity, but the IOUs did not evaluate how the ICA tools may need to be modified to effectively incorporate this function without manual modifications. 
These studies also only assumed reactive power priority, which is not yet required but has been proposed by the utilities as the activated setting for new inverters. The WG discussed the benefits of volt-var with active power priority, but ultimately decided it is better to continue to assume reactive power priority because active power priority has much smaller benefits for ICA and is not worth incorporating into the ICA methodology if there is a reasonable likelihood that it will become the standard soon. Active power priority is what is currently required under Rule 21, although regulatory are in process to require smart inverter to operate with a reactive power priority. 
The ICA WG discussed the various smart inverter functions and agreed on which smart inverter functions should be included in the ICA tool, pending additional engineering study to incorporate and develop functions for inclusion into the modeling tools by Cyme and Synergi. It was identified volt-VAR with reactive (VAR) power priority will support higher ICA functions. 
The WG also discussedJoint IOUs recommended that additional engineering analyses wouldshould be conducted to make sure the functions incorporated into ICA are appropriate, results converge, and that the function can be fully incorporated into the ICA tool in an automated manner. Non-IOU parties stated concern and asked for clarification with regards to the necessity of the studies, and asked the Joint IOUs for a draft timeline of when they plan to work with power flow analysis vendors to incorporate the volt-var modules into the tools.. The utilities agreed to conduct model runs of Cyme and Synergi to determine how to get the tools to converge with volt-var functionality included, then work with the vendors to incorporate the methodology into the software. The results of these engineering studies are then shared with the software vendors to build appropriate smart inverter modules. When the smart inverter modules are built in the tools, the ICA iswill then be updated to incorporate the new volt-var smart inverter capabilities. 
To incorporate the volt-var function with reactive power priority into the ICA tool, the IOUs will use the volt-var curve required in the Rule 21 tariff section Hh. Smart Inverter Working Group (SIWG). To efficiently incorporate the smart inverter function so that the tools can automatically perform the function (currently, engineers manually assign the volt-var curve at each node) on a system-wide basis, the IOUs plan to conduct the following activities: 
a. Perform internal research and analysis to determine how the tools should be updated to perform an automated ICA 
b. Work with modeling tool vendors to incorporate the required functions
c. Update the ICA with smart inverter ICA values when the volt-var function has been incorporated into the modeling tool

3.3 [bookmark: _Toc502247377]Comparative assessment	Comment by Sky C. Stanfield: Organizationally I wonder if the QA/QC section should be adjacent to this one?  	Comment by Laura Wang: Other opinions? Comparative assessment, QA/QC, and independent verification are all related so we could group them together rather than doing by Groups. Alternatively the last added paragraph could suffice. 

For Demo A, the IOUs used the IEEE 123 test feeder to compare results of both the iterative and streamlined methods, and between power system analysis tools. It was concluded that ICA results do not show significant variation when tested across the IEEE 123 test feeder, with slight variations attributed to how power flow models are treated between CYME and Synergi.  However, the IEEE 123 test feeder is a simplistic 123 node 4 kV circuit which that provides a low bar for the comparison.  The ICA WG recommended in its March 2017 Final Report that a more representative California feeder be used to conduct comparative analysis.  This topic additionally aligns with two Group IV long-term refinement items: 1) development of ICA validation plans, and 2) definition of QA/QC measures. 
The IOUs identified that the most appropriate first step is to conduct a third-party analysis of the IEEE 123 test feeder, and compare the results to IOU results. The IOUs made one minor modification to the IEEE 123 test circuit during Demo A testing to ensure operational flexibility, and can make the modified file available to a third party for external validation. 
The WG discussed how, and with what tools, non-IOU parties may be able to perform this validation. While similar tool comparison would ensure consistency, there is a question about whether we need different tools to help validate as well. The WG was not yet able to determine an appropriate identified a qualified third party who would be willing to voluntarily, and at no-cost, to conduct the independent validation. It also has not decided , as well as whether the validation should be conducted using a similar tool or a different tool. Given that the WG could not identify a willing third party, the WG recommends that the Commission consider hiring a third party to perform the additional comparative assessment while the Joint IOUs perform the identified quality assurance and quality control (QA/QC) tests identified further in the report.  

Additional EPRI and IEEE test circuits exist that are more representative of circuits in California; however, these include a significantly larger number of nodes. After third-party analysis is conducted, the WG agrees that additional comparative assessment using more detailed EPRI test circuits is appropriate.
Conducting comparative assessment is closely related to recommendations related to conducting independent verification and quality control/quality assurance (QA/QC), which are discussed further in the report under Section 7 (Group IV topics). 
4. [bookmark: _Toc502247378]Group II
4.1 [bookmark: _Toc502247379]Single Phase Circuits

The ICA WG agreed that the location of single phase radials will be displayed in the IOUs’ interconnection maps within the 2018 first system wide roll out of ICA in 2018, but these values will only reflect the value of the connected three phase these values will not be of the single phase line section, but rather indicate their location and point of connection to a three phase line section.  Conducting ICA on single phase circuits is currently not possible due to incomplete or less accurate information on single phase laterals. Two major sets of information are required in addition to that of what is required for three phase ICA calculations: 	Comment by Sky C. Stanfield: I thought they were not going to show a value at all, but rather they were just going to be identified visually?  Maybe more explanation is needed if so. 	Comment by Laura Wang: Clarified 
1. Phasing information.  This information depicts how the electrical single phase and its single phase load ( aΦ, bΦ, cΦ ) is connected to the 3 phase system.  In the modeling of the network, it is important that the each of the laterals accurately represents to which phase it is connected in the field. Not having the proper phasing information may potentially yield inaccurate ICA values;

1. Single Phase fusing information.  This information depicts how the single line radials are protected.  In order to calculate the ICA value for protection, the fuse size is required  as to insure that the ICA value does not exceed what the ratings of the protection fuse.
In addition, there are limitations to current ICA modeling tools to evaluate voltage imbalances, load imbalances, protection limits on imbalance load, etc. 
The ICA WG agrees that the feasibility of extending ICA to single phase circuits needs to be evaluated, and that, if deemed viable, whether methodological modifications are required based on the unique characteristics of single phase circuits and the loads and DER connected to them. 
The joint IOUs propose to begin an evaluation of one feeder to better understand what would be required to extend ICA to single phase laterals, to begin Q1 2018 and deliver results Q2 2018. This study will help the IOUs better understand 1) the level of complexity needed to accurately determine the properties of each single phase radial, 2) the cost of having to verify each single phase radial; 3) the time required to complete a system-wide evaluation; 4) the capabilities of the existing modeling tools to account for impacts of single phase DER installations; and 5) the potential use of single phase ICA values. 
ORA The WG is not in consensus with the IOU proposal, with some WG members, expressing concern that system level conclusions cannot be gleaned from evaluating a single circuit. ORA’s written comment asserts that IOUs should already have a good understanding of the scope of the issue and potential mitigation costs, based on CPUC guidance. The IOU proposal provides limited details explaining why a single evaluation on one circuit (compared to a more detailed evaluation) will yield sufficiently accurate estimates for each IOUs’ system. ORA also asks for additional information on why the IOUs’ do not currently have sufficient information on single phase radials, and whether that lack of information impacts planning and operations.  As next steps, ORA has proposed that each IOU should provide a proposal that summarizes the following:	Comment by Laura Wang: ORA is the only party which has expressed non-consensus. If there are other stakeholder opinions, please note 	Comment by Sahm Sahm: Clean Coalition believes the IOUs have adequately explained why they will not be able to extend the ICA results to single phase circuits at this time, and that the cost appears unwarranted. We agree with ORA that evaluating a single circuit is unlikely to provide the variety required to extrapolate system wide and IOUs should provide a clear proposal for addressing ICA values on single phase circuits, including timeframe and estimated relative of cost and value of methods.	Comment by Sky C. Stanfield: I think it could be clearer exactly what ORA is asking to have happen here. 	Comment by Laura Wang: Included the specific next steps identified in the written comments. @Tom Roberts I took out the timing (Dec 1 2017) originally proposed	Comment by Laura Wang: @Sahm – thanks. Your statement matches up with the next-steps Tom Roberts originally proposed in the written comments which are now included in bullet form. I noted the statement of support in the above summary table. 
· Scope of single phase or other types of circuits (e.g. two phase, network, etc.) currently excluded from the ICA in terms of circuit miles and customers served
· Summary of the types of customers currently connected to non-three phase circuits,
· Summary of the types of DER currently connected to non-three phase circuits
· Detailed information on the type of required circuit data that is not currently available, and the scope of the lack of data  
· Detailed information on the quality of existing data, and the steps required to convert the data into model inputs consistent with ICA requirements
· An explanation of why the required data does not currently exist, and how the IOU meets the requirements of PUC 451 without this data.  This explanation should include discussion of planning and operational procedures that are used in lieu of this data.
· Existing challenges the IOU is experiencing because of the lack of data
· A detailed evaluation plan describing how it will determine an accurate system wide cost and schedule for collecting and validating the required data, and making the data available to the ICA calculation process
· Results of discussions to date with ICA software vendors regarding the technical challenges, estimated cost, and timing of extending ICA to single phase circuits,
· List of related pilot, demonstration, or other RD&D projects and current estimate of completion

4.2 [bookmark: _Toc502247380]Method for reflecting the effect of potential load modifying resources
 
In the ICA WG formed for Demo A, some stakeholders expressed desire for the ICA to reflect the effect of load modifying resources (LMR). The final WG report included this item as a non-consensus item based on its proposed definition and recommendation to use probabilistic modeling approaches. During the long-term refinement phase of work, the ICA WG is in consensus to maintain current ICA calculation methods using power flow analysis, given that this method reflects load modifying resources within the existing load curves. 
ORA noted that additional investigation of more robust methods to reflect the impact of LMRs are needed. The load modifying characteristics of DER included in current load profiles are static, include many assumptions to provide a single load curve per circuit, and that the value of DER as flexible LMRs may be underestimated using the current approach. ORA recommends that this issue be considered a long term issue to be addressed early in 2019 once the initial ICA has been deployed and stakeholders have had the opportunity to use it for each adopted use case	Comment by Laura Wang: Any other parties have comment on this recommendation from ORA? 	Comment by Sahm Sahm: Clean Coalition agrees with the concerns noted by ORA and strongly supports this ORA recommendation. The effect of LMRs is greatly dependent upon how their capabilities are utilized, including dynamic response to grid needs, and utilization forecasts are a product of policy scenarios.	Comment by Laura Wang: Support noted in the summary table 
4.3 [bookmark: _Toc502247381]Operational flexibility

Currently, the IOUs do not consider the impact of DERs on adjacent circuits during abnormal operating conditions. However, the IOUs believe that with the increased penetration of DERs, this impact should begin to be assessed. To study the impact of this, Demo A required the IOUs to use two power flow scenarios to test ICA, a no-reverse flow scenario, and an ICA value irrespective of power flow direction across SCADA devices. Demo A results showed that the operational flexibility criteria has a significant impact on overall ICA values. Based on these results, the WG recognized that the method used to determine operational flexibility may be overly conservative, and recommended that for the first system-wide roll out two ICA values are published (one with operational flexibility limitations, and one allowing reverse power flow across SCADA operated switches and reclosers). This was deemed a reasonable short term solution. For long-term refinement, many WG members placed high priority on developing a new approach to understanding operational flexibility results, enabled by an improved understanding of the ICA’s ability to evaluate a large number of scenarios and configurations or by a discussion of how the utilities study the operational flexibility impact of an interconnection application that requires such a study. This improved value is expected to replace Screen P (the Safety and Reliability Screen) within the Rule 21 process.	Comment by Laura Wang: Look back to confirm this 
The joint IOUs agreed to begin working with the vendor and research community on best methods to analyze abnormal switching conditions. The joint IOUs identified several challenges in developing a non-heuristic method to address operational flexibility, including:
· There is no efficient method to create abnormal switching conditions in vendor tools other than manually opening and closing switches
· There could be hundreds of switching scenarios for a circuit so we must find a way to limit and decide which will be the most applicable configurations
· Calculation times and computing costs will significantly increase due to the multitude of possible switching conditions

The ICA WG discussed that operational flexibility may be better applied in operational situations and configured on an as-needed basis, rather than pre-calculated for inclusion into the ICA tool.  Further, the operational flexibility limitation may be resolved in the future with the implementation of a Distributed Energy Management System (DERMS) capable of evaluating operational restrictions on a real-time basis This would be included in a Distributed Energy Management System (DERMS), which are expected to be in place in the near future. With regards to However, operational flexibility should still be properly modeled within the ICA methodology. While the ICA WG did not agree on a process for how the operational flexibility limit will be considered in interconnection, the IOUs, WG members propose to coordinate with the Rule 21 Working Groups under R.17-07-007 to decide how the limit can inform specific requirements that may be needed within the interconnection process. Once the scheduling function is enabled in Phase 3 smart inverter standards, this function may be able to address operational flexibility by curtailing systems during abnormal operating conditions. Until then, rules must be developed to determine when operational flexibility should be the limiting criterion and when it should not be applied. 	Comment by Sky C. Stanfield: I am fine saying we discussed this (we did) and I generally agree there is some truth to this, but I do not think there is a WG conclusion that follows from this observation that there is not more work that needs to be done on operational flexibility modeling in the ICA.  	Comment by Roger Salas: Insert Rule making
The IOUs will also continue its work with the research and vendor communities on efficient and reasonable techniques to perform ICA on abnormal switching conditions. 
An EPRI presentation to the WG also suggested that it may be more practical to recalculate hosting capacity on a daily basis, and use those results to potentially curtail DER. Some ICA WG stakeholders suggested that, since some abnormal circuit configurations exist for limited periods of time, other alternatives need to be considered, including DER curtailment using Phase 3 smart inverter functions, and limiting circuit reconfigurations.
Some ICA WG stakeholders stated that the IOUs should develop a more thorough classification of circuits and/or devices to better understand the limitations of the operational flexibility criteria. Two stakeholders provided specific recommendations:	Comment by Sahm Sahm: Clean Coalition will indicate support after reviewing the draft reflecting the most recent WG meeting
1. ORA recommends that each IOU catalog the SCADA devices in its distribution system that will be used in the short term OpFlex criteria and provide the results to the CPUC and ORA.  Without this data, the CPUC will lack an understanding of how restrictive the OpFlex criteria is, and the level of added accuracy other alternatives provide relative to the short-term OpFlex criteria.  This information will allow the benefit to be defined in cost benefit analyses which should accompany an evaluation of alternatives.  
2. CALSEIA recommends that utilities should improve their data quality and classify circuits to determine which circuits are stiff enough that they will allow for operational flexibility even with reverse power flow from DERs and those that are less stiff and operational flexibility will be significantly compromised by reverse power flow. This classification  circuit classification by classifyingshould include the following criteria: a) voltage regulation capability including automated voltage regulators, b) power electronic voltage controllers like D-STATCOM, c) automatic capacitor banks controls, d) configurable relay settings, e) storage capacity. As an example, some utilities already undergo circuit classification to determine whether they are good candidates for CVR. Utility data on system assets would be improved by this process of classification.	Comment by Sky C. Stanfield: It seems to me like this section needs a clearer summary of what the ICA WG is recommending and what the next steps are.  

My recollection is that we concluded that there was not an immediate solution presented or known that could improve the modeling at this time, but the group may want to reconsider this issue at a later date since it is so seriously limiting. 

Also, we should note that there has been no discussion how the OpFlex limitation would be taken into account in the planning use case (we never got that far sadly). 
With regards to next steps, the ICA WG recommends that the CPUC consider this topic for further refinement at a later date, given that there was not an immediate solution presented to improve current modeling. The CPUC should also make a determination on the recommendations made by stakeholders with regards to classification of circuits and devices. 
4.4 [bookmark: _Toc502247382]Item 6 from ACR, Queued projects in online maps?

The WG is in consensus that the online maps should reflect queued projects on a given circuit and indicate if an earlier-queued project has absorbed the stated available capacity since the most recent ICA update. This refinement requires coordination with the Rule 21 proceeding discussions on the public interconnection queue.

4.5 [bookmark: _Toc502247383]DERs serving peak load

One member of the ICA Working Group reviewing Demo A proposed that ICA should include additional load profiles to allowing scheduling of DERs to meet the demands of hot days, while self-restricting generation on cold days. The ICA WG identified it as an additional non-consensus long-term refinement item in the development of the December 2016 Long Term Refinement Report. Additional discussion focused on 1) whether additional load profiles are necessary, and 2) how increased granularity in load data may be useful to include in the ICA tool.
Applicants to Rule 21 and WDAT are not restricted on system size; rather, interconnection agreements provide dispatch limitations to prevent criteria violations. The ICA tool provides indication as to the size of DER required to meet high load conditions, while also providing the dispatch limit most likely during low load conditions. While additional load data granularity would help DER developers better understand possible operational configurations and interconnection parameters to allow a customer to optimize the sizing and operation of the system, currently DER developers designing projects operated to closely track load curves will likely undergo interconnection review.
 It is additionally noted The IOUs also noted that they believe that many of the concerns identified in this the earlier scoped proposal from Dec. 16 will be address with the implementation of DERMS to allow real-time dispatch instructions, as well as smart inverters to allow DERs to schedule dispatch based on day-ahead schedules and respond to real time signals. The adoption of these tools will increase DERS’ ability to load follow. The WG does acknowledge that when the limiting ICA values is a protection limitation, the ability to increase the size of DER behind the ICA may not be available. 	Comment by Sky C. Stanfield: I am ok with the outcome overall of not doing anything here, but I disagree with this characterization.  I don’t think allowing the utilities to control and limit a project and provide dispatch instructions is really the same thing as providing granular data to allow a project to be proactive designed to address issues. 

Hence, just a simple edit designed to tone the “agreement” on this point down. 	Comment by Sky C. Stanfield: probably need to specify what proposal?
The ICA WG agrees that the existing ICA curves appropriately adequately account for high and low days, and that no modifications to the ICA are necessary at this time to enable the design of appropriately sized DER systems to meet peak load. At this time, the WG determined that immediate work to increase the granularity of peak load data is not a high priority, but could be an issue that is revisited over time as ICA is deployed, and its potential role in project siting and operations is better understood. 
5. [bookmark: _Toc502247384]Group III topics

5.1 [bookmark: _Toc502247385]Ways to make ICA information more user friendly and easily accessible (data sharing), Interactive ICA maps, and Market sensitive information

 The ICA WG discussed these three long-term refinement items as a group, given that they all relate to IT requirements for data sharing, access to market sensitive information, and expanding the functionality and range of data displayed on ICA maps. The WG agreed that many of the questions posed were best answered by envisioned future users of the ICA tool, which were not fully represented within the ICA group. The WG hosted a one-hour “Introduction to ICA” webinar aimed at DER developers to solicit input on what modifications may make the ICA maps and downloadable data sets more user friendly.  The WG also hosted a one-hour call with a smaller subgroup of DER developers specifically focused on the development of a queryable application programming interface (API). 
The recommendations discussed in this Final Report represent discussion from both the ICA WG and a separate subgroup of DER developers. 
[bookmark: _Toc502247386]6.1.1 Ways to make ICA information more user friendly and easily accessible

Currently, the ICA online maps require a user either to search for each specific location on the map and point-and-click to extract relevant information, or type in an address., then copy and paste the data into the user’s application. It is not feasible to do this for some applications when users are assessing opportunities for deploying a high volume of DERs on multiple circuits, that require many potential interconnection locations to be evaluated. The WG discussed that an API capability would allow a user to programmatically extract this information from the ICA online maps back-end servers in bulk, which will save time and resources and make more robust use of the ICA possible. 
An API is a commonly-used internet tool that enables users to draw data that is available via a website directly into a remote application. DER developers have tools that model DER design and economics. An API would enable users to work within their own design tools and draw on the ICA data. If they are forced to manually search each location by address and copy and paste data into their design tools, it will greatly limit the ways in which ICA can be used.

During the “Introduction to ICA” webinar, held with 200 participants (primarily DER developers), a question was raised regarding the availability of API capability for the ICA online maps, where the IOUs mentioned the capability is not currently available. At the following WG meeting, CALSEIA identified this topic as a priority item, supported by multiple other organizations, due to its usefulness to DER developers, and the WG agreed to host a second conference call with a smaller group of stakeholders to discuss API capability. Subsequently, a conference call was held with the IOUs and select users of the ICA online maps to discuss the request for developing the API capability.  The API capability would allow users to programmatically collect the data presented in the ICA online maps including, but not limited to, location of circuits, existing and projected load profiles of circuits, identified hosting capacity, etc. The preferred method for API development would be for IOUs to follow the ESRI ArcGIS built-in capabilities as shown on: https://developers.arcgis.com/python/.    	Comment by Sahm Sahm: Clean Coalition strongly agrees that this is a priority issue. Failing to offer API capability greatly limits the usefulness of the ICA to its primary audience, and greatly inhibits investment in DER by non-IOU entities in alignment with grid optimization, which is a primary goal of DRP.
PG&E and SDG&E stated that potential privacy and security issues may prevent them from developing an API capability. SCE stated that they have API functionality available in its ICA map, but need to work with ArcGIS developers to make this data accessible to users.  but has chosen not to make it available to users. 	Comment by Sky C. Stanfield: It sure would be great to have a little more detail on what PG&E and SCE’s concerns are here.  	Comment by Laura Wang: @Tom Russell and @Jose Lopez, would be great to have your input as we did do not have developed written comments in this section 	Comment by Roger Salas: Not a correct statement.  SCE clarified that they need to work with ArcGIS developers platform access this data.	Comment by Laura Wang: Addressed in edit
[bookmark: _Hlk500408059]CALSEIA disagrees with the Joint IOUs and contends that simply providing the hosting capacity values geographically poses no security or privacy risk, given that the data is already available in a less user-friendly fashion. 
In determining next steps, it would be helpful for thetthe Commission to further exploreexplorethe Commission to make determinations on:	Comment by Sky C. Stanfield: Could we get clearer on a timeline or specific action so we can ensure this moves forward?
· What is the exact nature of the security or privacy concerns identified? Are there proxies or alternatives available? For example, the Commission could decide that Should some types of information could be made available via an API? If so, which data should be available, and other types which should not?
· What are the IT and other engineering resources required to develop API functionality? 
Based on these determinations, the Commission should then identify appropriate next steps on whether an API should be a required development.
5.1.2 [bookmark: _Toc502247387]Interactive ICA Maps

Based on discussions with the ICA WG and a group of DER developers on the “Introduction to ICA” webinar, the WG identified the following updates to the ICA map that can be implemented during the first system-wide rollout:. 
· The joint IOUs should use the same key and color scheme to represent integration capacity on the maps, and the color ranges used to indicate hosting capacity ranges should be uniform across the IOUs. Red should represent a lower ICA (closer to the capacity limit) and green should represent a higher ICA. 	Comment by Sky C. Stanfield: Not critical, but I wonder if putting each of these separate recommendations in bullets or a list form might make them clearer. 
· The range that the colors represent should also be uniform. The Working Group discussed whether a fixed (e.g., MW increment) or relative range (e.g., 20% increments over the specific circuit) would be more useful, but a recommendation . It was not made. decided that fixed range would be best for users and that the utilities would work to decide the range of fixed values. 
· Load profiles should be displayed in a standardized format and label the axis units should be labeled... 
· For data that cannot be published due to customer confidentiality issues around load profiles, the ICA map should include a footnote of why that data is unavailable rather than showing a blank. 
Finally, some WG members suggested that the RAM map should be made available either as a toggle, or a separate tab directly part of the ICA map interface.  SDG&E disagrees and states that this option may be confusing to users, instead proposing to phase out the RAM map and have users utilize only the ICA map.	Comment by Lopez, Jose L.: SDG&E believes that having the RAM map available will confuse users.  In in an effort to no confuse users, we propose to phase out the RAM map and have users utilize only the ICA ma.
The ICA WG also agreed that an ICA User Guide should be created to facilitate the use of the ICA tool by developers. The user guide should be standardized across the IOUs, be available by the first system-wide rollout, and should include the following information at a minimum: 	Comment by Lopez, Jose L.: The requirements of what should be included will allow for alignment, so the statement that the user guide should be standard across the IOU’s is not applicable.  	Comment by Laura Wang: Hoping for clarification on whether this means the statement is repetitive? 
· How to access and understand the downloadable Excel file
· Explanation of the power system criteria limits 
· Explanation of the different ICA values shown (load, generation, and PV, with and without the operational flexibility criteria)  
· How to use the ICA Translator tool
· Provide clear understanding of the outcome of the ICA process 
5.1.3 [bookmark: _Toc502247388]Market sensitive information

The Track 3 Proposed Decision will address some of the data access and market sensitivity questions the ICA WG has identified in its discussions, through the Grid Needs Assessment required for grid modernization. The WG discussed that there are market sensitivity issues with regards to certain load profiles that meet the 15-15 Rule. For these profiles, the WG recommends that the IOUs should state clearly on the maps why the data does not exist, rather than displaying a null value. 
5.2 [bookmark: _Toc502247389]Incorporate findings and recommendations from DRP Track 3 Sub-track 1 on DER and load forecasting into ICA as appropriate	Comment by Sky C. Stanfield: I wonder if we shouldn’t really roll this section and the planning use case together?  The analysis overlaps a lot. 	Comment by Laura Wang: Happy to hear comments here… I think it’s nice to try and streamline the planning use case section a bit and do the in-depth discussion here (plus, we stick with the Group order) but am not tied to the idea. 

The ICA planning use case envisions that ICA will assist with future planning decisions. ICA, combined with DER growth forecasts (discussed under DRP Track 3, Sub-track 1), can be used to identify circuits that require upgrades to accommodate forecasted DER. This activity will take findings and recommendations from the Revised Frameworks and Assumptions document and/or the ACR Ruling on DER Growth Scenarios and incorporate any necessary changes into ICA, as appropriate.
The WG discussed that ICA can be used in conjunction with growth scenarios to inform the planning process and guide decision making. The results from the ICA process are not intended to be a solution set, but only an identification of available capacity.  Thus the direct results of comparing DER growth and ICA will not directly result in needed upgrades and/or projects.  It will simply be a point of information on deficiencies to host forecasted DERs which will be fed into the planning process to find coordinated solution sets with other planned work on the system.  However, this does not mean that relative accuracy of those results is not important since it will be a first step in determining where to analyze further. 
The IOUs presented multiple methods for considering growth forecasts in the planning use case. These are discussed in brief in the planning use case section (Section 4.1.12) and further elaborated in this section. 	Comment by Roberts, Thomas: Synchronize with final planning section
First, there are multiple ways to consider athe small dispersion of DERs across the circuit and evaluate their aggregate impact. In the adopted iterative ICA methodology, DER is added as a single source at each node for each iteration.  This approach does not account for a wider, and potentially more realistic distribution of DER on the circuit.   To consider DER growth, the uUtilities can use assume uniform distribution of forecasted DER across each circuit.  Alternatively, stochastic placement to placeof forecasted distributed generation across the circuit can be used, and then perform power flows can be performed to identify the violations created by the forecasted DER. AlternativelyFinally, the EPRI DRIVE methodology applies Weibull distribution algorithms to equations to properly account for dispersion of DERs. 	Comment by Sky C. Stanfield: I am not clear this belongs here, is this the first step?  I thought the forecasts were doing this?  

Maybe this just highlights my confusion on the topic.  I think the reference to the DRIVE methodology is confusing because this is starting by discussing the forecast, not the ICA methodology.  I think this probably wouldn’t be clear to the ALJ or Commission either. 	Comment by Roberts, Thomas: Not sure I have this right, but hope PG&E can correct
Next, DER growth forecasts can be considered either before or after ICA is calculated. These are identified as “Option 1” and “Option 2”. 
In Option 1, DER growth forecasts are netted into the load allocation before ICA is calculated. Power flow analysis is then run to determine violations. This option attempts to more directly account for DER growth, but only accounts for a peanut-an even distribution of DER across the circuit.  IOUs note that this analysis is the easiest to perform, but the simplistic assumption of  DER dispersion within the circuit may limit accuracy.	Comment by Sky C. Stanfield: I didn’t and I don’t think most people know what “peanut-buttered” means.  I think it means evenly “spread” so to speak?
Figure X: Option 1, Incorporating DER Growth Forecasts into ICA
[image: ]
In Option 2, ICA is calculated, then DER growth forecasts are compared to the ICA. There are additionally two means of comparison (2a and 2b). In 2a, the forecast is subtracted from ICA. *more here*. IOUs note that this analysis is easier to perform, but the results do not consider DER dispersion within the circuit. In 2b, the ICA is adjusted during calculations to consider small dispersed DER rather than large, single point DER. Then, the DER growth forecasts are compared to the end ICA results. 
Figure X: Options 2a and 2b, Incorporating DER Growth Forecasts into ICA
[image: ]
 
The WG is in consensus that the growth scenarios identified in Track 3 will be used with ICA. WholesaleA potential exception, depending on the final Track 3 Decision with regards to growth scenarios, is that wholesale growth forecasts will not be included due to a lack of locational granularity and certainty, and cost allocation concerns, given that wholesale projects pay to mitigate their interconnection costs. It is acknowledged that not including wholesale projects may mask additional opportunities for cost sharing and use of DERs to defer upgrades.   The WG recommends that ongoing review and development of the ICA should maintain consistency with CPUC direction regarding incorporation of load and DER forecasts, and that any deviations be articulated and justified by the IOUs.

5.3 [bookmark: _Toc502247390]Voltage regulating devices

The Commission authorized the IOUs to model voltage regulating devices in the initial system-wide rollout, as was done for Demo A. The IOUs are currently working with software vendors to incorporate this function as part of the software modeling tools. The IOUs suggested that this implementation should be done in a way that accounts for computing power and ability to meet the needs of ICA updates. The IOUs will report progress of this work in the system implementation interim reports. 
6. [bookmark: _Toc502247391]Group IV topics

[bookmark: _Toc502247392]7.1 Development of ICA verification plans

This item was originally scoped in December 2016 as part of the initial long-term refinement efforts. That written proposal asked four scoping questions on the objective of validation, components that should be verified, acceptable amounts of uncertainty, and appropriate data sets to perform validation. The WG did not have the opportunity to discuss this item in detail, but generally agrees to the following guidelines to develop ICA verification plans. 	Comment by Brad Heavner: Maybe I was absent that day but I recall skipping over it.	Comment by Laura Wang: We did quickly at the same time as QA/QC, this proposed edit is useful
Objectives of validation: the main objective of conducting validation is to provide transparency and confidence on the results. This can be approached in two ways: 1) to compare across tools used (conducted as part of comparative assessment), and 2) evaluate the usefulness of the results towards their application. To the latter, the ICA WG agrees that the IOUs should review and compare results as ICA is implemented and integrated into the Rule 21 process, to evaluate its effectiveness in streamlining the interconnection process.
Which components need to be verified (input, methodology, tools)?  One of the main input (data) components that is important to verify is the load allocation inputs to the model. The IOUs agree to continue alignment of how hourly metering data is used. This is further discussed under ACR Item 9Section 7.3: “explore divergences and tradeoffs between load shape methodology.” 	Comment by Sky C. Stanfield: Is that in this document?
Validation of the tools and comparison of methodology is conducted through comparative assessment. The IOUs will use the results of comparative assessment to continue validation and comparison across their separate tools. This will include the use of reference circuits more representative of California feeders. 
How much uncertainty exists, how much is acceptable, and where can it be reduced? A major source of uncertainty for the IOUs is understanding how circuit loading is allocated in the model. The IOUs will continue alignment in the use of hourly metering data under Item 9. 
What are the appropriate data sets to serve as a reference point for validation and third party improvements to the method? The IEEE 123 feeder serves as the most appropriate data setstarting point for validation currently; after comparative assessment is conducted, additional data sets may be identified.  but one WG member recommended that the IOUs.  continue to compare and validate ICA results using reference circuits more representative of actual IOU circuits compared to the IEEE 123 circuit.. 	Comment by Sky C. Stanfield: This needs a WG conclusion/next steps.
With regards to next steps, the WG agrees that the ICA validation plans will be conducted following these general guidelines. Results of validation through comparative assessment and comparisons with interconnection studies may be addressed in the system implementation status reports and on an ongoing basis.  
[bookmark: _Toc502247393]7.2 Definition of quality assurance and quality control measures
The ICA WG agrees that the IOUs should design, document, and implement QA/QC plans that demonstrate to the CPUC and stakeholders that the ICA results are accurate and thereby useful.   Conducting QA/QC provides additional transparency and builds confidents around ICA results. This is achieved through discussing methods and assumptions with stakeholders, comparing independent ICA results with other stakeholders, and comparing the ICA results to the operational data point of intended use. 	Comment by Laura Wang: This was suggested in reference to comparative assessment which is closely related 
Many new processes, including circuit modeling, calculation, data management, and presentation of data will be developed to support the first system-wide deployment of ICA in 2018. In addition, performing system wide ICA per D.17-09-026 requires a monthly review of circuit changes, and rerunning the ICA on circuits that have changed, a process which involves extensive data management.  Every step of the ICA process is subject to errors that must be subjected to a rigorous QA/QC plan to avoid, identify, and mitigate errors to ensure ICA results are accurate.  
The IOUs propose to conduct QA/QC through comparing the resulting data  from ICA toICA data points its intended use within the interconnection and planning uses,the interconnection process and for planning purposes, to ensure that the ICA results are accurate based on current and complete input data. Defining appropriate QA/QC measures is defined by use case:	Comment by Sky C. Stanfield: I don’t understand this sentence or what they are proposing to do here?  They are proposing to compare the ICA results with what?	Comment by Laura Wang: This is defined generally in the bullet points following but if you’d like to include a more detailed example here (e.g., which ICA data point is used to pass which Rule 21 technical screen) I would ask that the IOUs help add content here
· Interconnection QA/QC: effectiveness of ICA in providing appropriate answer to pass Rule 21 screens when compared to the results of the normal interconnection study process 
· Planning QA/QC: the validation and replicability of ICA results within different tools and stakeholders
To conduct interconnection QA/QC, the IOUs agree to evaluate the results of ICA with their actual use within the Rule 21 interconnection process. This aligns with efforts to conduct ICA verification plans.  To conduct planning QA/QC, the IOUs agree to compare across stakeholders and tools via their efforts to conduct verification plans and comparative assessment.   The IOUs should propose a plan and timeline for accomplishing this analysis.    	Comment by Sky C. Stanfield: I also don’t really understand what is being proposed here.  What does it mean to evaluate the results of the ICA with their “actual use” with R21?  Do you mean with a normal power flow?  This is not clear to me.  The last sentence also just doesn’t make sense, how do you compare across stakeholders and tools?  	Comment by Roger Salas: Not sure what this means	Comment by Laura Wang: @Roger Salas I took this from the Joint IOUs’ write up 
The ICA WG is in non-consensus with regards to when QA/QC plans should be developed. The IOUs recommend that QA/QC plans should implemented a formalized QA/QC after the first system rollout. CPUC ORA recommends that, given that performing system-wide ICA requires a monthly review of circuit changes and re-running the ICA on changed circuits, the extensive data management needed warrants that QA/QC plans be developed as part of development and deployment of the initial statewide ICA deployment, and provided in conjunction with the final status report required per D.17-09-026, Ordering Paragraph 9.
[bookmark: _Toc502247394]7.3 Explore divergences and tradeoffs between load shape methodology

The IOUs are employing the methodologies for determining load shapes that were used in Demo A during the first system wide rollout. The ICA WG identified that,During the May 2016 – March 2017 phase of the ICA WG, in discussing the results of Demo A the WG discussed the IOUs’ methods of using customer load data and advanced metering infrastructure to develop more localized load shapes. Some stakeholders had asked for additional clarification as to what differences exist in the IOUs’ methods, as it was identified that SCE and PG&E used one method, and SDG&E used a different method. The WG agreed to revisit this item during the long-term refinement phase to better understand the differences between the methods used in Demo A  and discuss proposed improvements.  in the long-term refinement phase, the WG should revisit the means the IOUs  load shapes, first fully understanding the differences and tradeoffs between those methods used in Demo A, then discussing proposed improvements.	Comment by Sky C. Stanfield: I am not sure I understand what is being proposed here.  
During WG discussion, Tthe IOUs detailed that they create load shapes using data from the following profiles:
· Customer load profiles: utilities use AMI data aggregated at the service transformer
· Service transformer load profiles: this data is aggregated from customer profiles
· Circuit and substation load profiles: these are developed from SCADA data
After reviewing clarifying the IOUs’ method, the WG agrees the current methods should be used for the first system-wide rollout. 

7. [bookmark: _Toc502247395]Recommendations for future ICA WG action

The ICA WG identified multiple recommendations which require additional discussion or follow up with a stakeholder group. The DRP Proceeding has currently not scoped any additional meetings of the ICA WG.  The WG agrees that some items require additional discussion; multiple stakeholders have suggested venues for revisiting these topics. The CPUC should determine the appropriate means of revisiting such topics. 
Various WG members have suggested potential avenues for continued discussion, including another iteration of the ICA WG to address continuing refinement issues, and addressing ICA refinements through DRP Working Groups focused on Track 3 issues, including the GNA process and DPAG review. There is not WG consensus on any ideal venue for revisiting ICA issues. Additionally, some issues are time sensitive, others rely upon discussions in other CPUC proceedings, and still others rely on a review and comparison of results after the IOUs complete their first system rollout of ICA. 
A resulting Commission Decision is asked to identify appropriate avenues to revisit unresolved and continuing ICA methodology topics using a robust stakeholder process. 



[bookmark: _Toc500510698][bookmark: _Toc502247396]Appendix A
Summary of WG meetings (MTS to fill in at later date based off DRP website)
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