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1. [bookmark: _Toc500510745]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 ACR provided scope and schedule to the continued long-term refinement activities for ICA and LNBA. 
 This document serves as the Final ICA Working Group 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 ACR to continue refining and improving ICA methodology. 
2. [bookmark: _Toc500510746]Introduction and Background 
2.1 [bookmark: _Toc500510747]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.  
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. 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.
In 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.5 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 ACR provided scope and schedule to the continued long-term refinement activities for ICA and LNBA. 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. 
2.2 [bookmark: _Toc500510748]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:
XX	Comment by Laura Wang: Currently this will reflect:
CALSEIA
Clean Coalition
IREC
ORA
PGE
SCE
SDG&E
SEIA
Stem
Tesla
TURN
Vote Solar
Please let me know if I missed anyone. 
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: _Toc500510749]Recommendations summary table 

The following 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. 

	Topic
	ACR
	Proposals
	Comments
	Consensus 	Comment by Laura Wang: Draft; will finalize in last draft
	Additional discussion needed

	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)
	Non-consensus
	

	Standard PV profile
	Group I
Item 2
	Joint IOUs
	Clean Coalition
	Consensus
	

	Smart inverters
	Group I
Item 5
	Joint IOUs
	Joint stakeholder parties (CALSEIA, Clean Coalition, IREC);
Joint IOUs
	
	

	Comparative assessment
	Group I
Item 8
	Joint IOUs
	
	Consensus
	

	Single phase feeders
	Group II
Item A
	Joint IOUs 
	ORA
	Non-consensus
	

	Load modifying resources
	Group II
Item E
	Joint IOUs
	ORA
	Consensus
	

	Operational flexibility
	Group II
Item 4
	Joint IOUs
	ORA
CALSEIA 
	Non-consensus
	

	DERs serving peak load
	Group II
	Joint IOUs
	IREC
	Consensus
	

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

	Incorporate findings and recommendations from DRP Track 3 Sub-track 1
	Group III Item 3
	Joint IOUs
	ORA;
IREC;
Joint IOUs
	
	

	Development of ICA verification plans
	Group IV Item F
	Joint IOUs
	ORA
	Consensus
	

	Definition of quality assurance and quality control measures
	Group IV Item G
	Joint IOUs
	ORA
	Non-consensus
	

	Explore divergences and tradeoffs between load shapes methodology
	Group IV Item 9
	Joint IOUs
	
	Consensus
	

	
	
	
	
	
	




4. [bookmark: _Toc500510750]Group I topics
4.1 [bookmark: _Toc500510751]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 item as a high priority item. Decision D.17-09-026  also states, “we agree that there is a role that ICA should play in the distribution planning process. ICA results may be used to identify grid locations facing hosting capacity constraints in light of DER growth scenarios that would be candidates for grid upgrades to accommodate projected DER growth.” The WG has agreed early on in the process that the definition of “use cases” for ICA is important to understand how the tool will be used, what methodology will be employed, and what factors of confidence, computational efficiency, spatial granularity, and other factors provide an optimum result. 
Through discussion, the ICA WG has parsed “planning use case” to have multiple subcomponents based on application of ICA. Currently, the most defined application is to inform and identify DER growth constraints and opportunities in the utilities’ annual distribution planning process. The WG agrees that this use case exists and have discussed some technical requirements of the underlying methodology, but have not reached full consensus on methodological details, including what methodology might most appropriately serve this use case. Development of the optimum ICA methodology is driven by the use case, but it is also an iterative process where information of cost and timing of development and implementation can and should be fed back into the definition of the use case.
The WG has also extensively discussed the application of ICA outside of the utility annual distribution capacity planning process, but is in non-consensus as to whether the use of ICA here is considered a subset of the “planning use case” or an entirely separate “policy analysis use case.” For discussion purposes, this report refers to this discussion as an “application of ICA”. As the WG has not been able to determine how the ICA outputs may be used, there has been much less discussion about the actual methodological requirements needed to serve this application. 
In addition to unresolved discussion around the multiple applications of ICA in a planning context, the WG understands that the utilities plan to use the ICA within their 2018-2019 distribution planning context. The WG makes recommendations for this first system-wide rollout of ICA. 
The following sections focus on these four discussion items: 1) application of ICA, 2) methodology and technical requirements, 3) considerations of technical requirements for each application, including for the first system-wide implementation of ICA, and 4) remaining open questions and areas for additional refinement. 
4.1.1 [bookmark: _Toc500510752]Use of ICA in Planning Applications 

The WG identified and discussed four general applications of ICA. The WG agrees to the characterization of Applications 1, 2, and 3. The WG is in non-consensus to Application 4. 	Comment by Laura Wang: Based on IOU comments, I distilled (original 1+2) into 1, (original 3+4) into 2, original 5 is now 3, and original 6 is now 4
1. Application 1: Identification of low Integration Capacity locations where current DER require immediate mitigation, or justify additional data acquisition and analysis: Unanticipated changes to distribution equipment (e.g. equipment failures), forecasted load, and forecasted DER could reduce the DER hosting capacity of individual circuits.   ICA results can provide a tool to help the IOUs to determine the appropriate and immediate response to these changes, including circuit reconfiguration, increased data gathering, or grid upgrades.  This use case may depend more on operational data versus modeling data. ICA may help prioritize locations for review, but operational data will likely be used to determine final need. This application has WG consensus. 
2. Application 2: Identification of locations where forecast DER and load growth may require mitigation: The purpose of the use case is to identify system needs expected to be created by future DER growth, for the purpose of preemptively addressing these needs.  This use case is envisioned to become an integral part of utility operations and fed directly into the utility annual distribution planning process.  The outcome is expected to be either IOU capital investment to meet the need, or sourcing of DERs to defer the conventional investment.  Thus, forecasts and other policy assumptions should be consistent with current commission policy for distribution planning and investment. WG members anticipate that additional definition of this scenario can be provided in the final ICA WG report based on the pending Track 3 decision regarding Growth Scenarios, Grid Modernization, and Distribution Deferral. Final determination of grid upgrades will require additional data gathering and analysis within planning process for final mitigation. This application has WG consensus. 
3. Application 3: Definition and prioritization of system-wide grid investments to accommodate DER or enable benefits from DER (grid modernization): It is likely that some grid investments will be system wide in nature, and justified based on the potential value of accommodating DER at specific locations.  The CPUC staff grid modernization proposal proposal included a schema that used ICA as one metric to help prioritize specific investments.  The balance between confidence in results, processing time, cost, and the number of scenarios that can be run for this application may differ than the application of ICA in the utilities’ distribution planning process. The WG anticipates that additional definition to how ICA results will be used will be provided in the pending Track 3 Decision regarding Growth Scenarios, Grid Modernization, and Distribution Deferral.  This application has WG consensus. 
4. Application 4: Analysis of impacts and implications of potential policy interventions on the distribution grid, including, but not limited to, incentives, rate changes, and tariffs: the WG is in non-consensus as to whether this should be considered a planning use case or a separate policy scenario analysis use case. Further discussion of this application is below. 
4.1.2 [bookmark: _Toc500510753]Methodology and technical requirements

Along with defining how ICA may be used, each application of ICA should consider and weigh the following technical requirements. Definition of these technical requirements impacts the granularity and confidence in ICA results. The WG also acknowledges that the IOUs are using resources to currently employ ICA for the interconnection use case, as defined in Decision 17-09-026.  
 The WG provides the following discussion of each technical requirement and its relevance to ICA results: 
· Engineering assumptions: ICA involves a number of engineering assumptions including specific thresholds for each ICA criteria, pre-existing conditions, and status of load tap changers.  Methods to increase computational efficiency were also recommended by the WG in the March 2017 Working Group Final Report.
· Confidence of results: the required confidence in ICA results depends on its application. For some applications, confidence in ICA results is critically important as results are used to justify targeted investments to increase local hosting capacity; other uses may not lead to direct decisions on upgrades and therefore may not require as much precision in the results. In all scenarios, ICA results are used to guide further steps, and functions as a “first screen”, demanding relatively good confidence. There is a noted tension between obtaining increased confidence in results and spatial resolution due to the accuracy of DER forecasts over time.
· Frequency of updates: ICA should be run annually in accordance with the annual distribution planning process, performed after the load forecasting process is completed and before the final distribution analysis is performed. In addition, within the grid modernization context, ICA should align with the Grid Needs Assessment to be finalized in the DRP Track 3 Decision. 
· Temporal resolution: The hourly profile chosen should be chosen to balance the need for computational efficiency and needed granularity. For the interconnection use case, the WG agreed that a 576 hourly profile should be used for the initial statewide ICA rollout, and that a more granular hourly profile may be needed and justified. No decision has been reached on how temporal resolution may impact ICA results under the planning applications. 	Comment by Laura Wang: IOUs comment: “the IOUs will plan to evaluate and make a recommendation on the appropriate level of temporal granularity needed to meet the use case”
· 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:1] Since planning investments will go through further review, less spatial resolution will be required for planning. It is expected that IOUs will use a feeder level ICA compared against feeder level DER forecasts to determine areas of interest for further review.  While this remains an open topic, the WG initially recommends that ICA values should only be calculated at a locational granularity that is supported by a reasonably accurate DER forecast.  Granularity of forecasts and analysis may improve and become more granular than the feeder breaker and thus may improve confidence level of results as processes improve. [1:  March ICA WG report, p.33.] 

· Spatial modeling of DER: Unlike the interconnection use case, which considers the impact of single DER placement on a circuit line section or node, the planning use case requires understanding of the broader impact of multiple generation sources and their aggregate impact over a longer time frame. This could be considered through stochastic placement (placing forecasted DG across the circuit, and then performing power flows to identify the violations created by the forecasted DER) or the EPRI DRIVE model (which applies Weibull distribution algorithms to equations to account for dispersion). As ICA progresses, it is also important that the components of the tool be able to consider a dispersion of smaller DER throughout the circuit. Other ICA tools have been developed to include analysis of this dispersion and the WG should research and explore the incorporation of these techniques in order to properly consider DER for the planning context. 
· Scale of DER: The increment size of DER used to calculate capacity impacts computational efficiency, cost, and usability of results. For the interconnection use case, the IOUs are using a 500 kW increment. The DER increment needed for planning is likely different than that used in interconnection, depending on the methodology used to calculate ICA. It is noted that the streamlined methodology calculates capacity level directly versus testing the capacity limit using increments, as the iterative method does.
· Type of DER:  the WG discussed whether wholesale DER should be included in hosting capacity analysis. Stakeholders discussed that wholesale DERs are much more likely to significantly impact the hosting capacity of a circuit, which makes it difficult to include in the forecasted ICA. Currently, wholesale forecasting is not locationally granular enough h that it could be used with any confidence within the ICA. It is expected that the interconnection process can sufficiently capture these upgrades, as is currently done. Proactively performing circuit upgrades due to forecasted wholesale DER is then inappropriate, considering available forecast granularity and current tariff structures of cost allocation. 
· Consideration of DER growth: The WG discussed that DER growth scenarios could be analyzed either before or after ICA is calculated. The IOUs presented on these two methods of incorporating DER growth scenarios (summarized here and defined in greater detail in Section 6.2). The first method considers growth scenarios before ICA is calculated, assuming distribution growth throughout the circuit when allocating load. Then, ICA is calculated, with results showing areas where capacity needs should be addressed. The second method includes two options (2a and 2b). 2a (“compare growth to ICA”) uses the current ICA output and compares it to a single node of ICA. This method is the easiest to calculate, but is not the most effective at considering dispersion of DER on a circuit. Results differ based on what point on the feeder is used for comparison (e.g., head, middle, end). 2b (“compare growth to modified ICA”) uses an ICA output that already considers options to distribute DER in the circuit. Further adjustments are then needed to consider distributed versus single point DER. 
4.1.3 [bookmark: _Toc500510754]Applications of ICA

The applications of ICA in planning defined above are considered with regards to these identified technical requirements.
Application 1: ICA to identify low Integration Capacity locations where current DER require immediate mitigation, or justify additional data acquisition and analysis 
The ICA analysis performed to support the interconnection use case may be sufficient to support this application (included within Decision D. 17-09-026). 
Application 2: ICA to inform the annual distribution planning process  
The purpose of this 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 feed in directly to 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.  Non-IOU stakeholders may also use the ICA results to assess investments needed to meet expected autonomous retail growth of DER. The ICA has been identified by the CPUC for use in multiple planning processes, including, but not limited to, grid modernization (within the DRP proceeding) and the IRP proceeding.
The ICA WG makes recommendations for the first system-wide implementation of ICA within the distribution planning process below, and acknowledges additional issues to be refined as understanding and complexity of ICA continues to evolve: 
First system-wide implementation of ICA into the distribution planning process: 
· Timing/frequency of updates: In line with the annual distribution planning process, the IOUs will perform analysis once a year after load forecasting is complete, and before final distribution analysis is performed. The analysis would be conducted on a 1 to 5 year planning horizon. 
· Confidence of results: ICA is not used to directly determine grid investments without further review to determine final need requirements. This established condition of the planning use case requires a less strict confidence level of analysis. 
· Methodology: The ICA WG is in non-consensus with regards to which methodology best serves the distribution capacity planning use case, with non-IOU stakeholders in particular advocating for additional discussion needed on merits and drawbacks of each. In Demo A, the IOUs tested two methodologies – the streamlined method and the iterative method. Additional ICA methods exist, including the stochastic method and the EPRI DRIVE model, that the WG has not discussed in detail.  PG&E believes that using the iterative methodology is not an effective approach within the planning context, while SCE believes that the iterative methodology is an appropriate method if Options 1 or 2a for including DER growth within the analysis is employed. Further, employing a second ICA methodology on a system-wide basis may be result in duplicative work given that the IOUs are already working to implement the iterative method. SDG&E?  Other non-IOU stakeholders? 	Comment by Laura Wang: This section needs additional discussion. Included PG&E and SCE recommendations. SDG&E? 

Non-IOU stakeholders – as there are multiple iterations of comments here, please indicate in written comments and at the webinar on 12/13 if there is a joint recommendation here or not. ORA/IREC’s modified proposal seeking consensus recommended using iterative for first rollout. 
· Temporal resolution: No decision has been reached on whether a temporal resolution greater or lesser than a 576 hourly profile (which is developed and used for the interconnection use case) may impact the value of ICA results. 	Comment by Laura Wang: IOUs comment: the IOUs will use the appropriate level of temporal granularity as determined to be needed.
· Spatial resolution:  As planning investments go through further review after constraints are identified using ICA, less spatial resolution will be required for planning compared to the interconnection use case, where ICA is calculated at each 3-phase electrical node. The spatial resolution should be sufficiently granular enough to understand the broader impact of multiple generators and their combined aggregate effect over a longer time horizon. Further, it is difficult to accurately forecast DER growth down to the nodal level, given the nature of DER forecasts. The WG initially recommends that ICA values should only be calculated at a locational granularity that is supported by a reasonably accurate DER forecast. The granularity of DER forecasts and analysis may improve and become more granular than the feeder breaker over time, and may improve the confidence in ICA results as processes are refined. 
· Using DER growth in the analysis: The ICA WG is in-consensus that the pre-analysis modeling approach (Option 1) for considering DER growth should be taken within the first system-wide use of ICA in planning. The ICA WG acknowledges that this approach may be reasonable to take in the short term, and identifies that more complex approaches may continue to be studied. 	Comment by Laura Wang: Based off IOU comments on ORA/IREC modified proposal seeking consensus
· First rollout: the ICA WG is in consensus that the use of ICA within distribution planning will take effect for the 2018-2019 planning cycle, as utilities are currently in the 2017-2018 planning cycle, and that ICA will be available for all IOUs beginning July 2018. 
The ICA WG agrees that, after the first year of implementation of ICA within distribution planning, the IOUs will compile data and report on the general effectiveness of using ICA within the distribution planning process, and recommendations going forward. The report should address effectiveness of results, computational efficiency, cost, and limitations. The WG would like to discuss the results of this initial planning report in an organized forum (either the ICA WG or DPAG) to discuss policy uses within the planning use case, revisit alternative methodologies (e.g., iterative, streamlined, stochastic, EPRI DRIVE, etc.), and recommend other modifications for policy uses. 	Comment by Laura Wang: Did not see clear objection from ORA/IREC modified proposal seeking consensus in IOU comments; please comment 
Application 3: ICA for grid modernization 
Much of the discussion on technical considerations for ICA within the distribution planning use case context also apply here; for both scenarios, the ICA should be sufficiently granular to identify where updates are needed, while additional studies are needed to specify exact needs. The WG also noted that, within the grid modernization context, system-wide grid upgrades would be prioritized based on ICA, so the spatial resolution should be sufficiently granular to target entire circuits for upgrades rather than evaluating specific nodes. 
Application 4: ICA to inform policy scenario analysis 
The WG engaged in discussion on the use of ICA outside of annual distribution planning and within the grid modernization context. These uses are best characterized as “use of ICA to inform policy analysis”. While all parties agree that the ICA is a powerful tool that can help inform future policy deliberations, the use case is currently identified as non-consensus due to two main issues: 1) how the potential use is characterized (as a separate use case or within the planning use case); and 2) how the use case is implemented.
Characterizing the use of ICA in the policy context: Non-IOU parties, representing the Office of Ratepayer Advocates (ORA), the Interstate Renewable Energy Council (IREC), Vote Solar, the Solar Energy Industries Association (SEIA), Clean Coalition (CC), and Stem, have identified this use of ICA as a subset of the ICA planning use case, stating that it is important to define all potential ICA planning scenarios within the planning use case, including the use of ICA in policy analysis. 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.
Implementation of ICA to serve this use: All parties agree that this potential use of ICA may exist. Decision makers look at scenario analyses, such as those performed within LTPP and IRP, to consider the impacts of uncertainty when making policy decisions. As a tool that identifies impacts to the distribution grid, ICA may be a tool used to analyze impacts and implications of policy interventions on the distribution grid. It is unclear how this use of ICA would be implemented and how the results would inform policy decisions. For example, it is generally understood that multiple runs of ICA may be needed to evaluate multiple scenarios. However, given that the exact use of ICA to support other CPUC proceedings has not been specified, it is not understood how multiple scenarios should be considered, and how the results of ICA would be used to support decision making. Given the lack of definition here, the WG has also not discussed the technical specifications that would support this use case (e.g., frequency of updates, temporal and spatial resolution, methodology, etc.) 
IOUs’ proposal on high-level framework to evaluate a policy scenario analysis use case: 	Comment by Laura Wang: Clean Coalition has provided separate edits to this section to aim for consensus; if there is not additional discussion here the report will note as “IOU proposal only” 
The joint IOUs have proposed a high-level framework on how a potential policy scenario analysis use case might be further developed, to be further developed prior to formal implementation.  In this framework, the policy scenario analysis is implemented on a case-by-case basis within an active CPUC proceeding, to support specific needs. In identifying the potential analysis within the context of a CPUC proceeding, Commission staff or parties to a proceeding may identify proposed scenario analysis through formal or informal processes, such as a staff report, filed comments, workshop discussion, etc. A proposal for ICA scenario analysis should provide information on: what questions are being asked and how may ICA results help answer the questions, as well as how well the answers inform the scope topic; what is the detailed scope of the proposed analysis and what scenarios will be tested; what level of granularity may be needed, etc.  Then, the IOUs would estimate the workload associated with conducting the analysis and suggest options to minimize workload, estimate lead time required, and estimate cost. The PUC would then provide guidance on scope, data inputs, schedule, and cost recovery, and authorize the IOUs to open a memo account to track the incremental costs of the analysis.
[bookmark: _Toc500510755]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 group has not developed enough clear understanding to make definitive recommendations on ICA methodology for the planning use case. 
Procedurally, the WG recommends the following next steps: 	Comment by Laura Wang: Please review for discussion on Wednesday 11/13. 

From written comments, there are two general options that are summed here. 

MTS suggestion-only based on reading WG comments. Right now nothing is consensus but wanted to have text in the draft report for comment/review.
· *note: from written comments, WG members have generally advocated for 2 options: 
· 1. use first system rollout to test and refine in 2018-2019 distribution planning cycle:
· After the IOUs implement ICA within their annual distribution planning process in 2018-2019, the IOUs should compile and data and report on the technical requirements’ effectiveness, costs, and limitations. These should be discussed with stakeholders in an organized forum, such as through the ICA WG or DPAG, to discuss results, provide recommendations, and revisit other ICA methodologies (e.g., iterative, streamlined, stochastic, EPRI DRIVE, etc.).
· 2. Recommend a shortened fact-finding process (additional WG meetings, through comments, etc.) to determine methodology before use in the distribution planning process
· The Commission should pursue an abbreviated process whereby the utilities demonstrate how the methodologies they propose to use differ in their results, with some vetting of the overall potential accuracy of those results to ensure that the ICA is not over or under-estimating system needs when forecasts are applied. 
· The DRP Proceeding Track 3 process should provide additional clarity in how ICA is used to support authorization of utility expenditures for proactive distribution grid upgrades within the grid modernization framework, including what inputs are used, and how ICA information is used to provide confidence in the authorization
· Recommendation on planning vs. policy use case: The Commission should provide further clarity on how ICA is envisioned as a tool in the decision-making process. This clarity should identify granularity, where ICA fits into the process, and results may inform investment decisions or future policy making, and whether the policy scenario analysis application is part of the planning use case or its own separate use case.
4.2 [bookmark: _Toc500510756]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 develop the typical curve. This PV profile should be appropriate for use in interconnection approval of PV-based connections.
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
· 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
· The IOUs will evaluate how tracking systems will affect ICA
Each utility analyzed their service territories to determine the most prevalent parameters for PV systems, and input those parameters into the PVWatts calculator.  The outputs of the calculator are used to calculate AC value of PV curves on a regional level. Then, ICA values are used to generate an ICA PV value.
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 used to develop Region PV curves for its 8 service territory regions.
· SDG&E: SDG&E took data from seven weather stations and 500 data points, using the 95% percentile of data points as input into PVWatt.
Table X: The input data used in developing parameters for NREL PVWatts	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)
	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
	1.03
	1.15
	1.15
	Application Information (Average)

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

	Ground Cover Ratio
	0.4
	0.4
	0.4
	Default



The ICA WG is in consensus that these data input 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. 
4.3 [bookmark: _Toc500510757]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, but did not evaluate how the ICA tools may need to be modified to effectively incorporate this function without manual modifications. This study also only assumed reactive power priority, and did not take into account active power priority, which is currently allowed under Rule 21. 
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. 
The following table identifies smart inverter functions which may impact ICA values, when the function is expected to be available, and whether additional study is needed: 
Table X: Smart inverter functionality and ICA

[image: ]
It was identified that the following will impact ICA: 1) volt-VAR function with active (watt) power priority; 2) volt-VAR with reactive (VAR) power priority; 3) fixed power factor; and 4) volt-watt. Additionally, understanding ramp rate controls and reconnecting via soft start warrant additional study as they may support higher ICA values. Finally, functions, based on phase, are expected to be available at different intervals. 
The WG also discussed that additional engineering analyses would 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. The results of these engineering studies are then shared with the software vendors to build appropriate smart inverter modules. Finally, the ICA is then updated to incorporate the new modules.  
The WG discussed how ICA can incorporate the following functions and their expected timeline for inclusion: 
1) Volt-var function with reactive power priority: The IOUs will use the volt-var curve developed in the Rule 21 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
This function may not be ready for the first system-wide rollout of ICA; instead, it would be incorporated in subsequent ICA updates. The IOUs estimate the following timeline for implementation:	Comment by Laura Wang: Include when IOUs provide comment w/r/t conversations with CYME and Synergi. Expected: additional analysis in Jan, Feb develop final inputs to ICA module. CYME/Synergi estimate of how long to implement needed 
2) Volt-watt: The volt-watt function will allow the interconnection of larger systems. The IOUs will use the volt-watt curve developed in the Rule 21 Smart Inverter Working Group used to baseline the impacts of the volt-watt function to ICA values. This volt-watt curve does not require a DER system to reduce production until voltage is above 106% of the nominal voltage. Given that this is above the upper limit of the acceptable ANSI range, it is understood that the utilities are managing the circuit to ensure this level is only reached on very rare occasions. The IOUs plan to conduct the following additional engineering studies to ensure that the smart inverter function integrates automatically with the ICA module: 
a. Exclusively using only the volt-watt curve
b. Combining the volt-watt and volt-var curves
These evaluations will be conducted on, at minimum three feeders: 1) short feeder with high peak, medium and low recorded load; 2) medium feeder with high peak, medium and low recorded load; and 3) long feeder with high peak, medium and low recorded load. 

Volt-watt function will not be available until likely Q3 2018. After conducting further studies and determining how to integrate the function into the ICA tool, the IOUs will a 

3) Ramp rate and soft start controls: The IOUs will use the default settings (currently 2% of maximum current output per second) developed in the Rule 21 Smart Inverter Working Group to baseline the impacts of soft start on ICA values.

These evaluations will be conducted on, at minimum three feeders: 1) short feeder with high peak, medium and low recorded load; 2) medium feeder with high peak, medium and low recorded load; and 3) long feeder with high peak, medium and low recorded load

4) Scheduling: With Phase 3 functions, customers will be able to interconnect systems that would exceed constraints in certain hours of the year if they guarantee that they will curtail production during those hours to avoid exceeding constraints. As scheduling is likely a few years out, and that the rules for scheduling changes to smart inverter settings in response to ICA limitations will be developed in R. 17-07-017, the WG agrees that this is not an immediate issue to address within ICA, but acknowledges as an issue for discussion at a later date.
4.4 [bookmark: _Toc500510758]Comparative assessment

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.  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 question on if we need different tools to help validate as well.The WG was not yet able to determine an appropriate third party to conduct the independent validation, 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.  	Comment by Laura Wang: Based off November discussion and IOU write up. Please let me know if you disagree 

Additional EPRI 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.
5. [bookmark: _Toc500510759]Group II
5.1 [bookmark: _Toc500510760]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 systemwide roll out of ICA, but these values will only reflect the value of the connected three phase circuit. 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: 
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 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 is not in consensus with the IOU proposal, expressing concern that system level conclusions cannot be gleaned from valuating a single circuit. ORA 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.  	Comment by Laura Wang: ORA is the only party which has expressed non-consensus. If there are other stakeholder opinions, please note 
5.2 [bookmark: _Toc500510761]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? 
5.3 [bookmark: _Toc500510762]Operational flexibility

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 devices). 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.
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. 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 how the operational flexibility limit will be considered in interconnection, the IOUs propose to coordinate with the Rule 21 Working Groups to decide how the limit can inform specific requirements that may be needed within the interconnection process. 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:
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 circuit classification by classifying the following: 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. 
5.4 [bookmark: _Toc500510763]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 that many of the concerns identified in this proposal 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. 
The ICA agrees that the existing ICA curves appropriately account for high and low days, and that no modifications to the ICA are necessary 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. 
6. [bookmark: _Toc500510764]Group III topics

6.1 [bookmark: _Toc500510765]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: _Toc500510766]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. 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, 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/.    
PG&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 has chosen not to make it available to users. 
[bookmark: _Hlk500408059]In determining next steps, it would be helpful for the Commission to further explore:
· 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 some types of information could be made available, and other types should not
· What are the IT and other engineering resources required to develop API functionality? 
6.1.2 [bookmark: _Toc500510767]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 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. 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 was not made. Load profiles should be displayed in a standardized format and label the axis units. 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, the RAM map should be made available either as a toggle, or a separate tab directly part of the ICA map interface. 	Comment by Laura Wang: Based on my meeting notes from Oct, Nov but please make a note if there were specific recommendations 
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 standard across the IOUs, be available by the first system-wide rollout, and should include the following information at a minimum: 	Comment by Laura Wang: Based on October and November meeting notes. We had two separate conversations with DER developers but did not receive written input from anyone here 
· 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 
6.1.3 [bookmark: _Toc500510768]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. 
6.2 [bookmark: _Toc500510769]Incorporate findings and recommendations from DRP Track 3 Sub-track 1 on DER and load forecasting into ICA as appropriate

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 4.1.2) and further elaborated in this section. 
First, there are multiple ways to consider a small dispersion of DERs across the circuit and evaluate their aggregate impact. Utilities can use stochastic placement to place forecasted distributed generation across the circuit, and then perform power flows to identify the violations created by the forecasted DER. Alternatively, the EPRI DRIVE methodology applies Weibull distribution algorithms to equations to properly account for dispersion of DERs. 
[bookmark: _GoBack]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-buttered distribution of DER. 
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 the easiest 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. 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. 
7. [bookmark: _Toc500510770]Group IV topics

[bookmark: _Toc500510771]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 agrees to the following guidelines to develop ICA verification plans. 
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 9: “explore divergences and tradeoffs between load shape methodology.” 
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 set for validation currently; after comparative assessment is conducted, additional data sets may be identified. 
[bookmark: _Toc500510772]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 stakeholder are accurate and thereby useful.  
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 than 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 point from ICA to its intended use within the interconnection and planning uses, 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:
· 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 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: _Toc500510773]7.3 Explore divergences and tradeoffs between load shape methodology

The IOUs are employing the methodologies used in Demo A during the first system wide rollout. The ICA WG identified that, in the long-term refinement phase, the WG should revisit the means the IOUs develop load shapes, first fully understanding the differences and tradeoffs between those methods used in Demo A, then discussing proposed improvements.
The 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 the IOUs’ method, the WG agrees the current methods should be used for the first system-wide rollout. 


[bookmark: _Toc500510698][bookmark: _Toc500510774]Appendix A
Summary of WG meetings (MTS to fill in at later date based off DRP website)


[bookmark: _Toc500510699][bookmark: _Toc500510775]Appendix B
Written Proposals (will reflect all materials posted on DRPWG.org)
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Function Phase  Timing

Supports  

Higher ICA 

Values

Supports Higher 

Connected KW(KVA) 

Values

Comment Limintations

Further 

Investigated

Anti-Islanding I Q4-2017 NO NO Safety Functions Requirement NO

Low/High Voltage Ride-

Through

I Q4-2017 NO NO System Contribution NO

Low/High Frequency Ride-

Through

I Q4-2017 NO NO System Contribution NO

Dynamic Volt-Var 

Operations (Watt priority)

I Q4-2017 Partially Partially

Produces all real (KW) first and only 

reactive power if inverter has capacity 

remaining

Watt Priority Reduces Ability 

To Support Voltage Control

NO

Dynamic Volt-Var 

Operations (Reactive 

priority)

Extended 

Phase I

Q4-2018 - Q4 

2019

Yes Yes

Rule 21 does not require  oversize. 

Reduction on real power when 

reactive power absorved

Pending IEEE 1547.1  or CA 

stakeholders suport to 

activity earlier in CA

YES

Ramp Rates Controls I Q4-2017 Evaluate No May support the flicker ICA limitation YES

Fix Power Factor I Q4-2017 Yes Yes

Rule 21 does not require  oversize. 

Reduction on real power when 

reactive power absorved

Deactivated, may connflict 

with voltage control

NO

Reconnect via soft start I Q4-2017 Evaluate NO May support the flicker ICA limitation YEs

Communciation Capability II Q4-2018 NO NO

Not intended to mitigate the 

violations which limit ICA

Capability Only  - Not a 

requirement to apply

NO

Frequency Watt III Q4-2018 No NO System Contribution Same as Volt/Watt NO

Voltage/Watt III Q4-2018 NO Yes Will Reduce Real Power Production

Likely not available unitl Q3-

2018. 12 months after 

approval of Phase III AL.

YES

Monitor Key Data III Q4-2018 No NO Information

Capability Only  - Not a 

requirement to apply

NO

DER Cease-to 

Energy/Return to service

III Q4-2019 NO NO Control

Pendinng IEEE 1545.1 

Standard Development- 

Capability Only

NO

Limit Maximum Active 

Power Mode

III Q4-2019 NO NO

Not intended to mitigate the 

violations which limit ICA

Pendinng IEEE 1545.1 

Standard Development- 

Capability Only

NO

Scheduling Power Values 

and Modes

III Q4-2018 NO NO Scheculing Capabilities Capability to Schedule Only NO
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