Item 4: Develop Non-Heuristic Approach to Operational Flexibility
[bookmark: _GoBack]Joint IOUs’ Initial Proposal, with ORA edits
ICA Working Group

Summary of Recommendations
· IOUs will display ICA with and without Operational Flexibility (OpFlex) using the “reverse flow” method
· There is no established method other than performing power flows on various possible switching scenarios
· The IOUs continue to invite researchers and the vendor community to develop approaches to efficiently analyze abnormal conditions
· The IOUs will catalog SCADA operated devices in their systems and provide them  to the CPUC and ORA[footnoteRef:1] [1:  Other parties are not included here due to data confidentiality and security issues.  This is not intended to define actual distribution of this data based on the outcome of overarching discussions of data in the DRP context.] 


Introduction and Background
The intent of the safety/reliability constraint is to ensure that all operational flexibility is preserved when DERs are added to the grid. Because the ability of the grid to tolerate reverse flow depends on the configuration, by prohibiting reverse flow at re-configuration points the OpFlex ICA values determine the DER adoption level that produces no reverse flow in any configuration. The WG recognized that this method used to determine operational flexibility is heuristic in nature and encouraged further discussion to determine non-heuristic methods to analyze operational flexibility and its impact on hosting capacity

The WG agreed that it was acceptable to use this heuristic approach for the initial ICA deployment and further recommended that this operational flexibility criterion should be based on no reverse power flow across SCADA-operated switches and voltage regulators on the distribution circuits. Based on Demo A results, the OpFlex/safety criteria has a significant impact of overall ICA values.[footnoteRef:2]  The WG recommended that in the first system-wide rollout of ICA results, two sets of values be published, one with Operational Flexibility as a constraint and the other without. [2:  OpFlex/safety was the limiting criteria (in other words, the criteria that determined the overall ICA value) as follows based on Demo A final reports issued by each utility on December 27, 2016: for PG&E, 52% of rural DPA circuits and 33% of urban DPA circuits (see Figure 30, page 74); SDG&E provided a snapshot of two circuits in which safety set the ICA value in 17 of 24 scenarios using the streamlined ICA methodology (see Tables 3 and 4 in Section 5); SCE did not provide quantified impacts, but stated “while removing the OpFlex ICA limitation category would significantly increase the Integration Capacity…” (see page 73.)] 


Discussion
The IOUs will display ICA with and without “Reverse Flow” Operational Flexibility for initial implementation of ICA.  No additional analytical approaches were provided to the working group other than what utilities have performed using reverse flow.  Because of this the IOUs will start working with the vendor and research community on best methods to analyze abnormal switching conditions.
While the IOUs look to implement this approach, there will be challenges to face in performing it in a completely non-heuristic manner:
· 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

EPRI was invited to speak on recent work that they have been performing on Operational Flexibility.  They believe that the best procedure to determine absolute minimum hosting capacity for feeders is to analyze each individual state.  Because of this EPRI believes that:
1. Planning Margins for a reduction in hosting capacity[footnoteRef:3] would be difficult to mandate,[footnoteRef:4] [3:  “Planning Margin” in this case is establishing a hosting capacity value lower than baseline value to account for circuit reconfiguration.  For example, if the hosting capacity for a circuit using an ICA without OpFlex criteria is 10 MW, a 50% planning margin would yield a hosting capacity of 5 MW.]  [4:  The difficulty is not mandating a planning margin per se, but establishing a margin that is accurate for all circuits, loads, DER penetration, and reconfiguration options.  A fixed planning margin like 50% could be too restrictive for DER is some cases, and insufficient to mitigate safety and reliability concerns in others.] 

2. Operational Flexibility may be impractical to pre-calculate and better applied in operations on an as needed basis to evaluate reconfiguration options,
3. It might be more practical to recalculate hosting capacity on a daily basis and use those results to potentially curtail DER.

The working group seems to generally agree with these statements.  We are in line with point 1 with our implementation of displaying ICA with and without the operational flexibility constraint applied.  As for point 2, the working group also generally agrees that while informative, this constraint may be better applied in an operational sense within a Distributed Energy Management System.  Operational flexibility could be too constraining to be applied as a planning margin within interconnection. However, the working group will work with the Rule 21 working groups to decide how the limit can help inform specific requirements that may be needed within the interconnection process.  Regarding point 3, some non-IOU working group members suggested that since 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.[footnoteRef:5] [5:  WP members acknowledge that limiting circuit reconfigurations would result in outages impacting more customers or outages with longer duration, but suggest that this undesirable “cost” must be compared to the costs and benefits of other alternatives.] 


As part of the investigation of alternatives to non-heuristic safety criteria, 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.  For example, outage costs are highest for commercial and industrial (C&I) customers, so evaluation of alternative methods would benefit from information on the level of SCADA automation on predominantly C&I  circuits.  ORA acknowledges that there is an open issue of how this information will be shared beyond the CPUC and ORA.  While this is an important issue, ORA believes it is out of scope of the current discussion.

Conclusion and Next Steps
· IOUs will display ICA with and without Operational Flexibility using the “reverse flow” method.
· IOUs will work with vendor and research community on efficient and reasonable techniques to perform ICA on abnormal switching conditions.
· Coordinate with Rule 21 ICA Working Group on best application of “Operational Flexibility” within the interconnection rules and process.
· The IOUs will catalog SCADA operated devices in their systems and provide them to the CPUC and ORA.
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