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1. Executive Summary

Assembly Bill 327 (Perea 2013) established Section 769 of the California Public Utilities Code, which
requires the Investor Owned Utilities (I0Us) to prepare Distribution Resource PRRs)(ihat identify
optimal locations for the deployment of distributed energy resources. In August 2014, the Commission
began implementation of this requirement through Rulemaking (RQ8@13, the DRP proceeding. A
Ruling from the Assigned CommissioiteNovember 2014 introduced the Integration Capacity Analysis
(ICA) as a tool tquantify how much capacity circuits on the distribution system may have available to
host Distributed Energy Resources (DERBE IOUs submitted the results of their Demaatbn A

(Demo A) projects in December 2016. The ICA Working Group reviewedrtiee dresults and

submitted the ICA Working Group Final Report on May 15, 2017. A Ja6&7ACRprovidedscope and
schedule to the continued lorgrm refinement activitiegor ICA and LNBAheSeptember 28, 2017
Decision (D. 1:09-026) ruled on thdinal ICAmethodologyfor interconnection and ordered completion

of the first rolloutwithin nine months.

This document serves as the Fil@h Working GrouBeporton Long €rm Refinements (LTR) to the
California Public Utilities Commission (CPUg. Working Group is comprised of the California IOUs
and interested stakeholder®articipant listdrom each WG meetingnay be found in Appendik This
report summarizes recomnmelations on longerm refinement issues identified by the JuneZD17ACR
to continue refining and improving ICA methodology.

2. Introduction and Background
2.1 Overviewand Procedural Background

Assembly Bill 327 (Perea, 2013) established Section 769 Gfifernia 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 @lifornia Public Utilities Commission (CPUC, or Commission) began implementation of this
requirement through Rulemaking (R.)-08-013, the Distribution Resources Plan (DRP) proceeding. A
Ruling from the Assigned CommissioneNavember 2014 introducethe Integration Capacity Analysis
(ICA) as a todb quantifyhow much capacity circuits on the distribution systeraynhave available to

host DERs.

Pursuant to Commission direction, the |OUdfitheir DRPs as Applicatigmscluding a proposal to

compld e a Demonstration of their | CA methodology (*
| OU proposal s, l eading to an Assi gnecdntai@grfimali s si one
guidanceon how the demonstration projects should be conduct&€tat guidance authoriz2dd OUs ' t o
complete Demo AThe ACR also established the ICA Working Group (WG) to monitor and provide

consultation to the I0Us on the execution of Demonstration Project A and further refinements to the

ICA methodology. CPUC Endbgyision 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
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More Than Smart (MTS), a 501(c)3 fmvafit organization, to facilitate the . The Energy Division may
at its discretion assume direct management of WW&or appoint a WG manager.

In December 2016, the WG filed Egal Interim Status Report on Long Term ICA Refinemieich

addressed the status and discussiordte of both tgics identified by the ACR, as well as topics
proposed by WG memberk 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

substantiaimilestone for the demonstration projects. These reports summarize D&negults, lessons
| OUs’
implementation of the ICA across the entire distribution system. The ICAwediBemo A results and
submitted its ICA Working Group Final Report in March 2017.

|l earned, and the

A June 72017ACRprovidedscope and schedule to the continued letegm refinement activities for

recommendations

on

t he

ICA and LNBANd the September 28, 2017 Decision (B0%D26) ruled o 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 identifieerfaormgfinement

topics from the ACR. The WG tmast sixtimesto discussl4 topics The June 7, 2017 A@Rditionally

established two praVG scoping documents and two interim reporting milestones. Tha\@scoping

documents were submitted June 22, 2017. The interim report on Group | topics was s#itust
31, 2017, and the interim report on GroupM topics was submitted October 31, 20These

documents may be found on the DRPWG websithe ACRtated the final longerm refinements
report as duesix months after thdirst convening of the WGvhich was established to be January 8

2018

2.2 Scope and Process

The* Wo r k i n dWGQreferanges all active parties participating in ICA WG meetings, which include
the IOUs, government representatives, DER developers, nonprofits, and indepensenatas and

consultants Participant lists for each meeting may be found in AppendihA finalreport is the
product ofwritten proposalsgedits and contributions fronparticipants fromthe following organizations:

1 CALSIA

M Clean Coalition
T IREC

T ORA

T

1
)l
)l

PG&E
SCE
SDG&E
SEIA

 Stem
1 TURN
1 Vote Scdr

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 propsals, 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

1 http://www.drpwg.org/samplepage/drp

me t
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conducted to support or refine an initial proposall submitted writen proposals and comments may
be found in Appendix B.

3. RecommendationSummaryTable

The June 7 AGRrects the WG to document the extent of discussions, reason(s) for rescinding or tabling
the topic, and relevant considerations and/or implementatidans (if any) for further discussion and
methodological development beyond the WG process.

The followingsummarytable identifies the issues discussed, ACR group (the ACR identified priority
topics for discussiohy developing four Groupgswhich partiesubmitted written proposals and
commentswhich WG members have stated agreement or disagreement with the propesal
recommended next steps for further development

Table 1: Summary of WG Recommendations on ACR Topics

Topic ACR Written Written Agree with Disagree with Abstain Recommended
Proposals Comments written written proposal Next Steps
proposal
Planning use | Group | | Joint IOUYSCE,| Joint stakeholder| JointlOUs IREC, ORA, SEI/ CPUC guidance on
case ltem1 | SDG&E, PG&E) parties (IREC, Vote Solar, Cleat timing of
ORA, SEIA, Vote Coalition, Stem implementation
Solar, Clean and planning use
Coalition, Stem) case definition
Joint Joint IOUs IREC, ORA, Joint IOUs
stakeholder SEIA, Vote
parties (IREC, Solar,Clean
ORA, SEIA, Vot Coalition, Stem
Solar, Clean
Coalition, Stem)
Joint Joint IOUs IREC, ORA Joint IOUs
stakeholder
parties
modified
proposal (IREC,
ORA)
Joint IOUs Clean Coalition | Joint IOUs IREC
(policy scenario| IREC
analysis
framework
proposal)
Standard PV | Group | | Joint IOUs Clean Coalition | Joint IOUs None
profile Item 2
Smart Group | | Joint IOUs Joint stakeholder| Joint IOUs Additional IOU
inverters Iltem 5 parties (CALSEI/ testing to




California Distribution Resources Plan (R. 14-08-013)

Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

Clean Coalition,

incorporate the

IREC); functionwith WG
Joint IOUs review following,
additional
functionality
developed at a
later date when
needed
Comparative | Group | | Joint IOUs Joint IOUs Independent third
assessment | Item 8 party review, IOU
testing, and WG
review
Single phase | Group Il | Joint IOUs ORA Joint IOUs ORA IOUs will evaluat
feeders Iltem A Clean Coalition and WG review
IREC
Load Group II'| Joint IOUs ORA Joint IOUs ORA Additional WG
modifying Iltem E Clean Coalition work
resources (both support
short term rec
but not on
continued long
term discussion)
Operational | Group Il | Joint IOUs ORA Joint IOUs ORA Yes, see Section
flexibility Item 4 CALSEIA CALSEIA 5.3
IREC
DERs serving| Group II'| Joint IOUs IREC Joint IOW None
peak load
Consider Group Il | None None Consensus Yes, addressed in
changedo Item 6 Rule 21 Proceeding
ICA maps to
reflect
queued
projects in
online maps
Data sharing, | Group More Than None Non consensus Yes,Commission
interactive 1 Smart on API direction with
ICA maps, Items B, | CALSEIfon development— regards to API
and market | C, and D| developing an CALSEIA, Clean development
sensitive info API) Coalition
IREC
Incorporate | Group | Joint IOUs ORA; Joint IOUs Yes, additional WG
findings and | Il ltem IREC; discussiorafter
recommenda | 3 Joint IOUs Track ecision
tions from
DRP Track 3
Subtrack 1
Voltage Group | None None Joint IOUs Yes, IOUs to work
Regulating 1 with vendors, WG
Devices review
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Development | Group | Joint IOUs ORA Joint IOUs Yes, verification
of ICA IV Item plans pending
verification F
plans
Definition of | Group | Joint IOUs ORA Joint IOUs ORA Yes, review after
quality IV Item IREC pending QA/QA
assurane G plans are
and quality completed
control
measures
Explore Group | Joint IOUs Joint IOUs Yes, additioal
divergences | IV Item review after initial
and tradeoffs | 9 ICA deployment
between load
shapes
methodology
4. Group | topics
4.1 Planning use case

Understanding how I CA may be used in planning (“p

methodology to do so was identified in the March 2017 ICA Working Group Final Report. TRALLRe

guidance additionally identified this as a high priority it6Broup 1) Decision D.1-09-026 also states,

“we agree that there is a role that I CA shoul d

be used to identify grid locationading hosting capacity constraints in light of DER growth scenarios that

would be candidates for grid upgrades to accommod

early on in the process that the defandmowtthetoal o f

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 discussed at the August, October, November, atehiber WG meetings. The following
proposals, counteproposals, and written comments were submitted and may be found in Appendix B:

9 Initial Joint IOU proposal

1 Comments by Joint Stakeholder Parties (representing IREC, ORA, Vote Solar, Clean Coalition,
SElAand 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 JointIOU proposalforamodf i ed “policy analysis use case”
T Suggested edits by Clean Coalition on Joint

case”’

u

O
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1 General comments by IRECitmconclusions about open questions frafforking Group
discussions gblanning use case

Throughdiscussion, the ICA WG identified the following key issues:

91 Definition of the planning use case

91 Determination of the technical requirements corresponding to the defined planning use case

91 Evaluation of ICA methodologies, including alternatives to thetitexanethodlogy

1 Selection of an appropriate and optimal ICA methodology, including specifying technical
requirements, to support the planning use case

9 Evaluation of methods of integrating load and DER forecasts into ICA

1 Application of load and growth fecast methods within the planning use case

To sum WG discussion to date, the WG has pafsetd p | a n n i n gnto msltple sulecen®dnents
based on application of IG8ee Section 4.1.1While consensus has generally been reached on the list
of applications, there is some disagreement remaining about whether one applicatiated to policy
(Application 4should be considered a subcomponent of the planning use, cadee treated as an
entirely separate use case.

The WG has reached agreement oiistdf planning use case applications and has discussed some
technical requirements of the underlying methodoldmgsed orapplication, but has not reached full
consensus on methodological details, including what methodology might most appropriatelyesetve
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 ca3arrently, he 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.

In addition,it is emphasized thatosting capacity is a relatively new topic and thatthods of
conductinghosting capacity analysis acentinuously developing. The IOblsvetested and compared a
streamlined method and an iterative method in Demo A, and are implementing the iterativeoohéih
interconnection purposesThe Joint IOUs additionaltyesented informationonEPRs  met hod on
conducting hosting capacitgiscussedh briefbelow, that was not included in ICA WG evaluation

through the Demo A proces®verall, he WG agrees tt additional evaluation of ICA methodologies is
needed.

The WGagrees that the utility annual distribution capacity planning process is a component of the ICA

planning use case. The W@&s also extensively discussed the application of ICA outside afilitye

annual distribution capacity planning procebsitthe WG is in noftonsensus as to whether the use of

I CA here is considered a subset of the “planning
case.” For discusrsti ore fpeurrsp asoe stAp ptbh idsa sridengiios DD nl €47 a
identified types of planning usesAs the WG has not been able to determine how the ICA outputs may

8
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be used, there has been much less discussion about the actual methodological requirepetegd ito
serve this applicatiorand 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 todineelopment ofthe planning use case and

whet her forecasted hosting c ap281@ didgtripution planoilgs may s u
process cycleThe IOUs are currentlyorking to develop ICA using the iterative methodology by July

2018 to serve the interconnectiouse 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 20182019 distribution planning cycle, which begins in September 2018g# taason for

this is the need to consider DER growth scenarios and the multiple methods of doingagaioning

ICA (a need that does not exist for the interconnection [D&no A did not sufficiently test how growth

scenarios (forecasts) would be diggl along with the ICA, thus the group was unable to rely on the

Demo A results to define the methodology in themeway it did for interconnection.

Despite the extensive work and discussion by all WG members on the planning use case, the WG was
not abke to achieve consensus on this topic or develop a consensus recommendation for next seeps
WG does agree that the planning use case is an important topic to resolve in 20&8thEHollowing

next steps should be clarified by the CPUC to help desefmghway forward:

1 The CPUC should clearly define the planning use case, including the policy application, drawing
on WG proposals and comments, consistent with the DRP Traokl3 Decisios.

9 The CPUC should provide direction on technical requiremeaestipnsto be resolved oncéhe
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 thathis is a priority topic. WG members have suggested several discussion venues; ORA
and IREC have supported authorizing an extension of the ICA WGthahjibint IOUsaskthe
Commission to diredhe I0Us to proceed witthe use of one of thaliscussednethodologies
based on e ac handr&uire direct rapprantpithle Comgnission on results,
learnings, and recommendation® prevent further delaysAdditionally, with regards to the
policy scenario analysis application (Application 4), tiv J@Us propose that future discussion
related to methodology to meet this application be developed through future workshops
related to the third LNBA (DERAC) use case, as defined in CPUC Track 1 Deciflé/0pB)17
Many of these gggestions were madat the Dec. 13 WG meeting through oral input, and no
written comments were developet!.

T The CPUC should deter mi ne wh20182&L9 distritbueon us e o f I
planning process is a desired outcome.

The following sections summarize dissiof 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)

2The webinar recording of the December 13 ICA WG meeting can be found at:
https://attendee.gotowebinar.com/recording/4908234587864326402?assets=tru
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integration of load and DER forecasts; 4) application of ICA results for distributionngaand 5)
recommendations on next steps.

4.1.1 Use of ICA in Planning Applications
Determination of the optimum ICA methodology and methodological details requires a clegoahd
primarily definition of how the ICA results will be used. Developmenhefdptimum ICA methodology
is driven by the use case, but it is also an iterative process where infornadtar costs,timing of
development and implementation can and should be fed back into the definition of the use case.

The WG identified and discuessfour general applications of ICA. The WG agrees to the characterization
of Applications 1, 2, and 3. The WG is inqaonsensus to Application 4.

1. Application 1: Identification of low Integration Capacity locations whiatay require
mitigation, or justify additional data acquisition and analysid¢Jnanticipated changes to
distribution equipment (e.g. equipment failures), forecasted load, and forecasted DER could
reduce the hosting capacity of individual circuits. ICA results can provide a tool to éd(puk
to determineanappropriate and immediate response to these changes, including circuit
reconfiguration, increased data gathering, or grid upgradess noted that his use case may
depend more on operational data versus modeling ddt@A may hip flag and 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 pupose of ths applicationis to identify system needs expected to be created
by future DER growtho preemptively addresthese needs. Thegpplicationis envisioned to
become an integral part of utility operations and fed directly into the utility andigitibution
planning process. The outcome is expected to be either IOU capital investment to meet the
need, sourcing of DERs to defer the conventional investp@@nto action Thus, forecasts and
other policy assumptions should be consistent with enttCommission policy for distribution
planning and investment. WG members anticipate thdditional guidance fronthe pending
DRPTrack 3 Decision regarding Growth Scenarios and Distribution Deferral, as thell as
pendingDRPDecision on Grid Modernitian, will assist in defining this applicatioRinal
determination of grid upgrades will require additional data gathering and analysis \ththin
planning process fadentification offinal mitigation. This application has WG consensus.

3. Application 3:Definition and prioritization of systerwide grid investments to accommodate
DER or enable benefits from DER (grid modernizatitiik likely that some grid investments
will be system wide in nature, and justified based on the potential value of accoatingdDER
at specific locations. The CPUC grid modernizatiaiiproposal included a schema that used
ICA a®ne metric to help prioritize specific investments. The balance between confidence in
results, processing time, cost, and the number of scesathat can be run for this application
may differ than the application of I CA in the
anticipates that additional definition to how ICA results will be used will be provided in the
pending Track 3 Decisisregarding Growth Scenarios, Grid Modernization, and Distribution
Deferral. This application has WG consensus.

10
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4. Application 4: Analysis of impacts and implications of potential policy interventions on the
distribution grid, including, but not limited to,ncentives, rate changes, and tariff$he WG is
in nonconsensus as to whether this should be considered a planning use case or a separate
policy scenario analysis use case. Furthatepth discussion of this application is beldav
Section4.1.1.1

4.1.1.1 Useof ICA to Inform Policy Analy@eplication 4)
With regards to Application 4, the WG engaged in discussion on the use of ICA outside of@bnual
distribution planning and within the grid modernization context. These naasecharacterized as
“usfe IoCA to inform policy analysis”. While all/l
inform future policy deliberations, the use case is currently identified asaomsensus due to two main
issues: 1) how the potential use is characed (as a separate use case or within the planning use,case)
and 2) how the use case is implemented.

1. Characterizing the use of ICA in the policy contédonIOU parties and the Joint IQWave
characterized this application differently.

1 Non-lI0U 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 theni@d\ ydan
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 analisen discussing the planning use
casethe nonlOU partieshad a broader sense of how th€A could be used to inform various
types of planning decisionBor example, Wwen the Commissiomakespolicy decisiongt
engagesn a process of planning for how to adapt to the impacts of those decisimmsmay
makebetter decisions if it is able tonderstand howthose decisiongmpact the distribution
system. For example, if the Commission is considering a change in rates to incentivize certain
electric vehicle charging behaviorgn-IOU parties state thahe ICA could be used to help the
Commision (and all stakeholders) understand how a proposed rate change could impact the
distribution system.

The nonlOU parties are comfortable prioritizing discussion about how the ICA will be used in
the IOU annual distribution planning process, but ayecerned that thisifurcationcould
unnecessarily result in the I@&sults being inadequate to apply in the policy context. That could
require the development of a separate polifmcused ICA, or result in the inability of the
planning ICA to inform paly discussions or overall meet the needs envisioned by the
Commission in the Ruling.

I ThelointlOUsc har act er i asexclusipelfausediomtigelr individuannual
distribution planning processes. Theint IOUs note that, while they see theteatial value of
ICA to inform policy discussions, this use of ICA is substantively different in that it informs CPUC
proceedings and Decisions ratitean IOU operations, and propose to separate it out as a
separate use case that should be further develdpefore formal implementationlheJoint

11
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I0Us furthemote that wsing the ICA to inform future policy is a discussion outside of the ICA
planning use case and directly related to the LNBA third us€ aasiefined in the CPURcack 1
Decision(D.1709-026). The I0Us recommend that, based on these definitions, Appfications
1-3 aboveshouldbe included irplanning use casendaddressed within the current ICA WG
process, and thafpplication4 should bea“policyscenario analysigse caséaddressedn
subsequent discussiomsd workshops related to the LNBA third use gaskted to using
LNBA outputs for input into the DERAC to inform future DER policy

W2AYyid Lh!aQ LINRPLRAaSR KAIK tSPSt FTNIYSe2N] T2NJ

The Joint IOUs additiaily propose a highevel 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 casby-case basis within an active CPUC proceeding, to supporfispeci

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, st discussion, eté 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 scopktbe proposed analysis and what scenarios will be

tested; what level of granularity may be needed, ei¢ith this information the 10Us would

estimate the workload associated with conducting the analysis and suggest options to minimize
workload, estimatdead time required, and estimate cost. The PUC would then provide

guidance on scope, data inputs, schedule, and cost recovery, and authorize the I0Us to open a
memo account to track the incremental costs of the analysis.

The nonlOU stakeholders are nat 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 Application 4was included in the discussion now that a methodology could be developed
that could serve all applications. They further note thaheof the applications have been

defined or tested in this manner to date.

2. Implementation of ICA to serve thisse:All parties agree thahe potential use of IC/ a policy
contextexiss. Decision makers look at scenario analyses, such as those performed within LTPP and IRP,
to consider the impacts of uncertainty when making policy decisionsCAssa toolthat identifies

impacts to the distribution grid, ICA majso beused to analyze impacts and implicationgoficy
interventionson the distribution grid. As with thether distribution planning applications, there are

guestions warranting discussion alichow this use of ICA would be implemented and how the results

3 Thedint I0Us note that the use of ICA to inform future DER policy is directly related to the LNBA third use case
described in D.1-09-026 on Track 1 Demonstration Project A andP8. 51 described the need within the LNBA

third use case to determanDER integration costs stemming from Grid Modernization or hosting capacity. This
would allow avoided T&D costs and DER integration costs to be evaluated alongside DER program and
administrative costs in IDER cost effectiveness calculations.
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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 tatsathpo CPUC
proceedings has not been specified, it is alearhow 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 teclhgpecifications 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 pition 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 Decison

4.1.2 Methodology and technical requirements suppagtthe 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 publisinddecember 2016, and recommended
technical requirement$or the application 6the 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 wersskdhron how the ICA wuld

fit into the distribution or policy planning processes. Thus, the ICA WG Final Réamt 2017

identified that the use of ICA in interconnection was the highest priority use, and acknowledged that the
methodological details of the planning useseashould 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.

Methodology

Identifying an appropriate ICA methodology and the corresponding tecimeigairements are closely
interrelated componentsvhen considering anptimal ICA methodTheseadditionally maydiffer based
on ICA use casBlotably, a key technical requiremefar planningthat is distinct from the
interconnection use case is the neatihtegrateload and DER growth projectioimgo the ICA values.
At a high levelthere are multiple methods tonodel DER dispersion, as well as multiple options for
considering DER growth forecasts. Understanding appropriate approaches to both necgssitate
additional discussion on appropriate ICA methodology, including whether the iterative method is
additionally appropriate for the planning use case.

In discussion, PG&E stated that it believed that the iterative method is not an effective appoazsdh

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/ésahot considered for Demo A (and thus not
vetted through the CPUC) and not discussed in detail within the ICA W& lomgefinements

discussion. This tool applies Weibull distribution algorithms to equations to account for dispefrsion

DER on a giverircuit While PG&E has suggested that the DRIVE tool may be the tool that provides the
most confidence inCA values that account féarecast DER growth, IREC in particular expressed
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concern that the DRIVE tool is proprietary and would not provide reduransparencynor hasit

undergone any public vetting or testimgthin the ICANGfor use in the interconnection or planning

context] REC believes it currently also requires that
DER dispersion scario, which is unrealistic for how DER is deployed in California (i.e. in various sizes).

IREC does agree that methodologies that utilize a stochastic or other randbaispersion method

may have value in a planning context, but DRIVE is just one gtayriool that uses this methodand

others exist and/or can be developetREC is not opposed to considering the use of DRIVE altogether,

but believes adequate testing and results should be provided and sufficient transparency into underlying
methods aml assumptions needs to be provided.

Technical Requirements

ICA methodology should additionally consider and weigh the following technical requirements.
Definition of these technical requirements impacts the granularity and confidence in ICA resulgdl, as
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 assumptiondCA involves a number of engineering assumptions including specific
thresholds ér each ICA criteria, prexisting 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 resultghe required confidence in KCresults 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 upgradesd therefore may not require as much precision in the results. In all
scenari os, | CA results are used to guide furth
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 updatedCA should be run annually in accordance with the annual distribution
planning process, performed after the load forecasting process is commertefore 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 vatgpending on the policy decision needing to be made, but
may only require “one time” runs rather than r

9 Temporal resolutionThe hourly profile chosen should be chosen to balance the need for
computational efficiency and needed granulariBor 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 my impact ICA results under the planning applications.

1 Spatial resolutionFor the interconnection use case, ICA values will generally be calculated at
each ci r-phade tlécsicaltndde. eHewever, In the March 2017 Report, the WG agreed
to limit the number of nodes analyzed based on computational efficiency for the initial
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statewide ICA rollout.While this remains an open topic, the WG initially recommends that ICA
valuesrelated to the planning use cas@ould only be calculated at a locatiomgganularity that

is supported by a reasonably accurate DER forecast. Granularity of forecasts and analysis may
improve and become more granular than the feeder breakad thus may improvéhe

confidence levein results. However, if DER forecasts anelypaccurate to the circuit level, then

the spatial resolution will be lower (e.g. circuit level versus nodal level) which would reduce
computational requirements.

1 Spatial modeling of DERJnlike 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 stochasticnpéanteplacing
forecasted DGandomlyacross the circuit, and then performing power flows to identify the
violations created by the forecasted DR ICA progresses, it is also important that the
components of the tool be able to consider a dispersiomadlter DER throughout the circuit.
Other ICA toolsre beingdeveloped to include analysis of this dispersimeiuding the EPRI
DRIVE toolAdditional exploration of these techniques would be useful to properly consider DER
for the planning context.

9 Scde of DERThe increment size of DER used to calcul@@mpacts computational efficiency,
cost, and usability of results. For the interconnection use case, the I0Us are mgiqgigalent
of 500 kW increment. The DER increment needed for plannirigly lilifferent 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 mettibdoes.

1 Size/Type of DERhe 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 moihlikely 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.is expected that the interconnection process can sufficiently
capture these upgrades, as is currently dofRfEG@nd OR/Astate, however, that wholesale DER
systems will significantly affect the hosting capacity of the distribution system in varioss way
and will need to be considered in the planning process in some manner.

1 Consideration of DER growtfithe WG discussed that DER growth scenarios could be analyzed
either before or after ICA is calculated. The I0Us presented on these two methods of
incorporating DER growth scenarios, which is summarized below in Sdctiéh

4.1.3 Evaluation of methods to integrate load and DER forecasts into ICA
The planning use case must consider both 1) how DER growth is modeled across the circuiband 2)
DER growthdrecasts areonsidered in calculating ICA.

4March ICA & report, p.33.
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There are multiple ways to consider the 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 fa 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 utilities can assume uniform distribution
of forecasted DER across each circuit. Alternatigedghastic placement dorecasted distributed
generation across the circuit can be used, and then power flows can be performed to identify the
violations created by the forecasted DER:&Eadditiondly notes thatthe EPRI DRIVE methodology
applies Weibdldistribution algorithms to equations to properly account for dispersion of DERs.

Next, DER growth forecasts can be considered either before or after ICA is calculated. These are
identified as “Option 1” and “Option 27.

9 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 on a given circuit

9 Option 2: Consider DER growth after ICA is calculated.

0 Option 2A: After ICA is calculated, the forecasts of each type of DER is applied, and ICA
values are adjusted. This value is compared at a single point. This option may be
relatively easy to implement mathematically, but madgithe correct ICA adjustment for
each type of DER based on each ICA criteria (thermal, protection, etc.) may be difficult.

0 Option 2B: This Option is similar to Option 2A, but this analysis considers DER
distribution option across the circuit using stostia modeling.

The 10Us presented on these two methods and developed the following illustrative flow charts on how
ICA can incorporate DER growth scenarios at the August WG meeting, though the WG did not discuss
the merits of each option in sufficient dat to develop consensus on merits of different methods in
specific planning applications.

Figure 1: Option 1, Incorporating DER and Load Growth Forecasts into ICA
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As noted above, in Option 1, DER growth forecasts are netted into the load allocatioa &fors
calculated. Power flow analysis is then run to determine violations. This option attempts to more
directly account for DER growth, but only accounts for an even distribution of DER across the circuit.
IOUs note that this analysis is the easiespérform,but the simplistic assumption ®ER dispersion
within the circuitmay limit accuracy.

Figure 2: Options 2a and 2b, Incorporating DER and Load Growth Forecasts into ICA
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In Option 2, ICA is calculated, then DER growth forecasts are compahedI€@A. There are additionally
two means of comparison (2a and 2b). In 2a, the forecast is subtracted from ICA. The Joint IOUs note
that this analysis is easier to perform, but the results do not consider DER dispersion within the circuit.
In 2b, the ICAs 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.

InWGdiscussion,lie Joint IOUs noted that Option 2A is easier to calculate, besssdffective at
considering dispersion of DER on a cirgiyien that the ICA results are compared at a single pdihts
however, would still provide indication of when a given circuit may readiCA limit and thus may still
provide value in termsfdCA planning use cadeurther, 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 mod&ewmytl are thenfurther

adjusted to consider distributed versus single point DER. It was sugdssR@&En the December 13

WG meeting that Option 2B canost efficientlybe conducted using the EPRI DRIVE tool, but can also be
incorporated into the streamling 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 expressd®EC would like to see support for thisertion since there do

not appear to be anpubliclypu bl i shed materials that demonstrate
application in a planning context.
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WG membersgree 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 WGmerdsithat the three options
above be considered by the WG integrally with the overall ICA methodology and methodological details
once the planning use case is defindthe WG also welcomes direction from the Commission on how to
approach questions abotihe different methodologies and which shoude evaluated at this stage.

4.1.4 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 howthe ICA will be used to make decisions. While the WG had limited discussion of this
issue, the Joint I0Us highlighted that regardless of the ICA methodology, the results would have some
significant level of uncertainty since they are based on forecdstsauit level DER and load growth,
and that determination of final grid needs and solutions will require additional engineering arfalysis.
The WQ@enerallyagreeswith he | OUs’ characterization(aman how | CA
initial indicdor of areas for further reviewgonceptually, though notes thaxactlyhow 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 detengpithie final grid need and
solution In addition, the need for subsequent project level analysis should be consistent with the
pending Track 3 Decision regarding the Grid Needs Assessment (GNA).

4.1.5 Remaining issues and proposed next steps
Overall, it is chadinging to make decisions about methodology when there is lack of consensus and/or
understanding on how ICA resultdll be used, and there are multiple methodological options which
have not been fully explored by the WG or demonstrated in the Demo A psojéee 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 necessary to understand the impact of DER
dispersed across the system andass 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 ca

In the final WG meeting on December 13, 20WWG membersliscussedour 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 evaluatimethodology options could take
place from scratch, similar to testing within Demo A and mirroring the ICA WG efforts from May
2016to March 2017. This option would ideally lead to an optimal methodology to use within the

5 See slide deck from August 15, 2017, slide 11: https://drpwg.orgfamtent/uploads/2016/07/08.15.19CA
LNBAdeck.pdf

6 See webinar recording from December 13, 2017:
https://attendee.gotowebinar.com/recording/4908234587864326402?assete-t
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first iteration of ICAor plaming, but would take significant time and potentially require a new
demonstration project to test potential methods.

2. The iterative ICA methodology currently being implemented could be used as a starting point,
andeither Option lor Option 2A0f applyingoad 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
additionalevaluation is required to develop an optimal methodology.

3. The third option is similar to the second option above, with the exception that each 10U would
have the flexibility to choose an ICA methodology for the first iteratather than only using
the iterative method

4. Finally, @ch 10U could have the flexibility to chods®th an ICA methodology and an option for
applying load and DER growth forecasts.

It is not cleato the full WGwhich option would converge on the optimum methodology the most

efficiently. Whichever option iselectedby the CPU&houldadditionaly requireevaluation of the

met hodol ogy and technical requi r,ameeniewsdhrouglfaf ect i ve
stakeholder forum.

The Joint IOUsupport Option 4 aboveand additionallynote that, given there is no consensus on a

given methodology of ICA for planning, each of the options discussed have a merit for use and each

option can provideelevant information to be used in the planning process and develop a bageli

further refine the ICA methodology in future planning cycles. The Joint IOUs independently recommend
that the Commi ssion direct the | OUs to develop a
capability. They additionallyecommenddirect repating to the Commission with regards to results,

learnings, and further recommendations for refining the planning use case for future planning cycles.

To recap from earlier, the WG makes the following suggestions to the CPUC:

1 The CPUC should clearly defilne planning use case, including the policy application, drawing
on WG proposals and comments, consistent with the DRP Trankl3 Decisios.

1 The CPUC should provide direction on technical requirement quedtiahshould be resolved
once the use casis 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 membersdauggested several discussion venues; ORA
and IREC have supported authorizing an extension of the ICA WG, whibnth®Us askhe
Commission to diredhe I0Us to proceed witkhe use of one of theliscussedanethodologies
based on e aadthand r&uire direct rapprantipithe Commission on results,
learnings, and recommendation® prevent further delaysAdditionally, with regards to the
policy scenario analysis application (Application 4) Xkt IOUs propose that future discussion
related to methodology to meet this application be developed through future workshops
related to the third LNBA (DERAC) use case, as defined in CPUC Track 1 Deci€lé/0pB)17

T The CPUC should deter mi ne whet &9 distriduton us e of I
planning process is a desired outcome.
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4.2 Develop standard PV generation profile

The ICA WG agreed that the ICA maps would include two sets of PV ICA valugth(treeoperational
flexibility limit and one without)in Demo A, the IOUs ud@ 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 lonterm refinement phase review underlying assumptions and data tsed

refine the typical curve This PV profile should be appropriate for use in interconnection approval-of PV
based connectionssothat 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 forraaanection ThePVICA values are based
on set of assumptions on a given installation and thus this limitation would be subject to fixed PV
systems meeting such assumptiotrgerconnection requirements ar® be determined in the
interconnection OIR

The ICA WG agree on the following:

1 The data used should be cleaned from inaccurate flatds, such as verifying the zero values
for periods where PV output is greater than zero

1 The proposed PV profile should have adequate temporal details coviEingpntts of PV
performance

1 The PV profile should be developed with the same nameplate PV modules as that of the inverter
nameplate(e.g.,100kw of PV modules connected to a 1@@inverter)

The WG discussed that tiNREL PVWatts® Calculator can be used to deaedggmdard profile for the
2018 system wide role out. The joint IOUs state that, given that this information will be used for
interconnection of DERs into the distribution grid, the IOUs will use PVWatts® in the short term but
should continue to researde development ofdditionaltools to create PV profile from utility sourse
of data without having to rely on third party data which may not be supported in future yE#sSEIA
disagreeswith this statement and maintains that the NREL PVWatts® Catehas been supported for
a long time and is very reliable

Each utility analyzed their service territories to determine the most prevalent parameters for PV
systems, and input those parameters into the PVWatistRulatorto obtain performance (AC watts)
information. The outputs of the calculatétom the PVWatts ® toalre used tgproduceACoutput
value of PV curvesr typical fixed PV systenas a regional level The agnosti¢tCAvalues calculated by
the ICA tool are then are used to generate a@N Value as was demonstrated in Demo A.

The three IOUs used different dagpecific to their service territories to create input parametgrns
discussionThese data sources are:

1 PG&EPG&Ecombined system specification data taken frameir SolSotce prgect, which
accounts for historical irradiance and presents locational data in a gridded fo@ahtornia
Solar Initiative Data, ENOS data (interconnection list), and customer to DPA and customer to
CECCZ mappings, combined with typical meteorologieal(y&1Y)data, as input into PVWagts
The output created 8760 profiles for each DPA.

20



California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

T SCESCE took 100,000 PV systems from SCE’ s
prevalent parameters to input into PVWaRsP\/\Watt weather stations nearedb the zip codes
werewill beused to developegioral PVoutput curvesat 95 percentile shapdsr its 8 service
territory regions.

1 SDG&ESDG&E took data from seven weather stations and 500 data points, usingtlthe 95
percentile of data points as inpuito PVWats®

Table 2: The input data used in developing parameters for NREL PVWatts® Calculator

System Info PG&E ' SDG&E SCE
DC System 1 (normalized) 1(normalized) 1(normalized)
Size
Module Standard Standard Standard
Type
Array Type Fixed Fixed Fixed foof mount)
System 14% 14% 14%
Losses
Tilt 20 (res.) 18 18
15 (com/ind)
Azimuth 180 180 180
DCto AC 1.0 1.0 1.0
Ratio
PV Inverter | 96% 96% 96%
Efficiency
Ground 0.4 0.4 0.4
Cover Ratio

The ICA WG is in consensus that these data sgretappropiate and the utilities will finalize the PV
curves used to develop PV ICA values in the first systiei@ rollout of the ICApending IOUgechnical
committees or managemerapproval.

4.3 Smart Inverters

The IOUs conducted an initial analysis of smart irvegactive power functions within Demq # test
how the proposed volWARcurve would affect ICA valueBhe general finding was that prevalence of
inverters with voltVARfunctionality can increase hosting capacityloweverDemo A did not allocate
sufficient time for thelOUsto evaluate how the ICA tools may need to be modified to effectively
incorporate this function without manual modifications

Thesestudiesalso only assumed reactive power priorityhich is not yet required but has been
proposeal by the utilities for new invertergactive power priority is what is currently required under Rule
21). It was identifiedthat volt-VARwith reactive (VAR) power priorityill support greater IC#alues.

The WG discussed the benefits of véARwith adive power priority, but ultimately decided it is better
to continue to assume reactive power priority because active power priorityavesr benefits for ICA
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and is not worth incorporating into the ICA methodology if there is a reasonable likelihoocktwive
power prioritywill become the standardh 2018

The ICA WG discussed tharious smart inverter functits andagreed that voHVAR with reactive
power priorityshould be included in the ICA tool, pending additional engineering $tuishzorporae
anddevelop functiongor inclusioninto the modeling tooldy Cyme and Synerdhe 10Us will use the
volt-VARcurve required in the Rule 21 tariff section Hime 10Us identified thabcorporation of the
functionality would follow the following thresteps:

1) Perform internal research and analysis to determine how the tools should be updated to
perform an automated ICA

2) Work with modeling tool vendors to incorporate the required functions

3) Update the ICA with smart inverter ICA values when theWVARfunction has been
incorporated into the modeling tool

The JointOUs recommendethat additional engineering analysebouldbe 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 manfether than manually assigning the VWIAR
curve at each nodeNonlOU partiestated concerpand asked for clarification with regards to the
necessity operformingthe studiesas opposed to workig with power flow analysis vendors to
incorporate the voktWVARmModules into the tools. The nel®U parties alsasked the Joint IOUs for a
draftimplementationtimeline of when they plan to work with power flow analysis vendors to
incorporate the vokWARmModules into the toolsTheutilities agreed tcconduct model runs of Cyme and
Synergi to determine how to get the tools to converge with oARfunctionality includedthen work
with the vendors to incorporate the methodology into the softwafée reslts of these engineering
studieswould then beshared with the software vendors to build appropriate smart inverter modules.
When the smart inverter modules are built in the togdlse ICAwill then be updated to incorporate the
newvolt-VARsmart inverte capabilities

4.4 Comparative assessment

For Demo A, the 10Us used the IEEE 123 test feeder to compare results of both the iterative and
streamlined methods, and between power system analysis tdiolas concluded that ICA results do
not show significanvariation when tested across the IEEE 123 test feeder, with slight variations
attributed to how power flow models are treated between CYME and Syndmiever, the IEEE 123
test feeder is a simplistic 123 node 4 kV circuit winietny WG members state aslow bar for
comparison.The ICA WG recommended in its March 2017 Final Report that a more representative
California feeder be used to conduct comparative analyBiss topic additionally aligns with two Group
IV longterm refinement items: 1§levelopment of ICA validation plans, and 2) definition of QA/QC
measures.

The 10Us identified that the most appropriate first step isdaduct a thirdparty analysis of the IEEE
123 test feeder, and compare the results to IOU results. The I0Us made one noiification to the
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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, 40k parties may be able fierform this validation.

While similar tool comparison would ensure consistetiog, WG also discussed whether different tools
may additionally help with validatiohe WG was not yet able identify a qualifiedthird partywho

would be willing to volurdrily, and at necost,to conduct theindependent validationlt also has not
decidedwhether the validation should be conducted using a similar tool or a different @wén that

the WG could not identify a willing third party, the WG recommends thatGommission consider

hiring a third party to perform the additional comparative assessment while the Joint IOUs perform the
identified quality assurarecand quality control (QA/QC) tests identified further in the report.

Additional EPRInd IEEEest drcuits exist that are more representative of circuits in California;
however, these include a significantly larger number of nodes. Afted-frarty analysis is conducted,
the WG agrees that additional comparative assessment using more detailed ERRCtest 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 Seabn 7 (GrouplV topics).

5. Group lltopics
5.1 Single Phase Circuits

ThelCAW@greed that the |l ocation of single phase rad
interconnection maps within the 2018 first systemde roll out of ICAn 2018 This iteration of the

interconnection maps will identify the locations of all single phase line sections and their points of
interconnection with thregphase feeders with a unique col@onducting ICA on single phase circigits

currently notpossibledue to incomplete or less accurait@ormation on single phase lateralfwo

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
phasel oad ( a®, b®, c¢c®Pd ) is connected to the 3 p
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 poteliigield inaccurate ICA values

2. 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 requieadioe
that the ICA value does not eeed whatthe 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.
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The ICA WG agrees that the feasibility of extendidgtéGsingle phase circuishould beevaluated, 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.

TheJint IOUs propose todgin 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 10Us better understand 1) the level of complexity needed to acdydatermine 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 systewide evaluation; 4) the capabilis of the existing modeling tésto

account for impacts of singphase DER installations; and 5) the potential use of single phase ICA values.

The WGds not in consensugith the IOU proposalwith some WG membeexpressing concern that

system levetonclusions cannot be gleaned frawaluating a single circulDRA s wr i tt 8n c ommen
assert thatOUs should already have a good understanding of the scope of the issue and potential

mitigation costs, based on CPUC guida@eAfurther notes that hie IOU proposal provides limited

details explaining why a single evalioat on one circuit (compared to a more detailed evaluation) will

yield sufficiently accur at e oaskstforaddtioralsnfofmationoeach | O
why the 10Us do not currently have sufficient information on single phase radialsytettler that lack

of information impacts planning and operation&s next stepsDRA has proposed that each 10U should

provide a proposal that summarizes the following:

1 Scope of single phase or other types of circuits (e.g. two phase, network, etentburr
excluded from the ICA in terms of circuit miles and customers served

1 Summary of the types of customers currently connected to-thoee phase circuits

Summary of the types of DER currently connected to-thoee phase circuits

1 Detailed information onthe type of required circuit data that is not currently available, and the
scope of the lack of data

1 Detailed information on the quality of existing data, and the steps required to convert the data
into model inputs consistent with ICA requirements

1 An expanation 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

1 Existingchallenges the IOU is experiencing because of the lack of data

1 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 alculation process

1 Results of discussions to date with ICA software vendors regarding the technical challenges,
estimated cost, and timing of extending ICA to single phase ciranidts,

9 List of related pilot, demonstration, or other RD&D projects and curestimate of completion

=

TheJint IOUsrespondthat the level of work required as proposégt ORAs unneessary, giventhe
limited benefit that it would providendcan provide delays to finishing larger items such as
implemengtion and planning use sa The Joint IOUs have stated in WG discussionsctiragntly, the
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I0OUs successfully interconnect thmajority ofprojects (PV and PV pairadth storage) most of which

are single phasewithin a few days with no upgradeshis is because single phaséials are generally
properly sized to meet the need of the customarsd their DER sizing capabilities allowed under the
NEM sizing limitationFurther,developers are not interesteith interconnectnglarge DER directly int®
single phase linas sigle phase service not adequate to provide the required electrical service to the
largeDER ownex. Thereforethe added scope of collecting data, validating, adjusting models, and
modifying the tools will be quite sificant with limited benefit givethe fast interconnection times for
smallresidential DER which are typical for single phase line sectidmnsIOUsnsteadrecommend that
this topicbe revisitedonce ICA is implemented amadfter IOUs have single phase/phasintiyfu
incorporated into thé models.

5.2 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 includedehisas a norconsensus item

based on its proposed definiticand recommendation to use probabilistic modeling approacirsing

the longterm refinement phase of work, the ICA WG is in consensus to maintain current ICA calculation
methods using power flowanalysis, 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 ISMRs

needed. The load modifying characteristics of DER includedrrent 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 approa@iRAand Clean Coalition recommetight this issue

be corsidered dongterm topicto 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

5.3 Operational flexibility

Currently, the 10Us do not consider the impact of DER&dgacent circuits during abnormal operating
conditions.However, the IOUs believe that with the increased penetration of DERS, this impact should
begin to be assessetlo studythis under Demo A, the I0Us ugmb power flow scenarios to test ICA
no-reverse flow scenario, and an ICA value irrespective of power flow direction across SCADA devices.
Demo A results showed that the operational flexibi(ity O p Fctiteria Hag a significant impact on

overall ICA value®ased on these resulthae WG recogized that the method used to determine
operational flexibility may be overly conservative, and recommended that two ICA values are published
for the first systerawide roll out(one with operational flexibility limitations, and one allowing reverse
power flow across SCADA operateditches and recloseysThis was deemed a reasonalleort-term
solution.

For longterm refinement, many WG members placed high priority on developing a new approach to
understanding operational flexibility results, enabled bjampr oved under st andi ng
to evaluate a large number of scenarios and configurations or by a discussion of how the utilities study
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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.

Thedint I0OUs agreed to begin working witendorsandthe research community on best methods to
analyzeabnormal switching conditions. Tleint IQUs identified several challenges in developing a-non
heuristic method to address operational flexibility, including:

1 There is no efficient method to create abnormal switching conditions in vendor tools other than
manually opening and closing switches

9 Therecould be hundreds of switching scenarios for a cir@otthe I0Us are challenged in
findinga way to limitswitching scenarioand decide which will be the most applicable
configurations

9 Calculation times and computing costs will significantly increlaseto the multitude of possible
switching conditions

While no conclusion was drawrhe ICA WG discussed that operational flexibility may be better applied
in operational situations and configured on anreeded basis, rather than pealculated for inkision

into the ICA toolAn EPRI presentation to the WG at the September meeting also suggested that it may
be more practical to recalculate hosting capacity on a daily basis, and use those results to potentially
curtail DER.

It was also discussed thtte operational flexibility limitation may be resolved in the future waither

the implementation of a Distributed Energy Management System (DERMS) capable of evaluating
operational restrictions on a redime basis and/orthe scheduling function in Phas8 smart inverter
standards, which may be able to address operational flexibility by curtailing systems during abnormal
operating conditionsHowever, operational flexibility should still be properly modeled within the ICA
methodology.Some noAOU parties have suggested limiting the number of devices that the IOUs are
using to segment feeders for calculating potential backflow.

While the ICA WG did not agree on a process for how the operational flexibility limit will be considered
in interconnection WG nmembers 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 procesdn concurrence, the I0Us will also continue their work with #search and
vendor communities on efficient and reasonable techniques to perform ICA on abnormal switching
conditions. CALSEIA further suggests that, in the absence of more detailed methodology, tha7R. 17
007 may be an appropriate venue to consider tomditions under which backfeed ICA values vs. no
backfeed ICA values should be used.

Finally it is noted that the WG did not discuss how the operational flexibility limit is taken into account
in the planning use case.

Some ICA WG stakeholders statkdt the I0Us should develop a more thorough classification of
circuits anddevices to better understand the limitations of the operational flexibility criteFiao
stakeholders providedpecificrecommendations:
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1. ORA recommends that each 10U catalog tGABA 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 ad@d accuracy other alternatives provide relative to the skierm 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 wlddmprove their data quality anclassifycircuits to
determine which circuits are stiff enough that they will allow for operational flexibility even with
reverse power flow from DERand those that are less stiffhere operational flexibility will be
significantly compromised by reverse power flow. This should indlnedollowingcriteria: a)
voltage regulation capability including automated voltage regulators, b) power electronic
voltage controllers like ISTATCOM, c¢) automatic capacitor banks cdsitd) configurable relay
settings, e) storage capacity. As an example, some utilities already undergo circuit classification
to determine whether they are good candidates for CERLSEIA states that this process of
classification would improvetility data on system assets

With regards to next steps, th@n-IOUWGmembersrecommend that theCPUC consider this topic
for further refinement at a later date, given that there was not an immediate solution presented to
improve current modeling. Tise partiesalso note that theCPUC should also make a determination
on the recommendations made IYRA and CALSEV#Ah regards to classification of circuits and
devices.

Thedint IOUs see these data elemerstsggested by notOU stakeholders amot sufficiently
addressing the operational flexibility and more qualitative in nature requiring extra engineering
context. The IOUs recommend that stakeholders request these elements to be addedRuol¢h21
Pre-Application in their respective Rule 21 proceedingleePre-Application provides similar data
points about circuit configutgon and line device informatiowith the appropriate engineering
context needed to assess these datanis.

5.4 Queued projects in online maps

The WG is in consensus that the online mapsughreflect queued projects on a given circuit and
indicate if an earliequeued project has absorbed the stated available capacity since the most recent
ICA update. Thirefinement requires coordination with the Rule 21 proceeding discussions on thie publ
interconnection queue.

5.5 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, whitest#iting

generatdbn on cold days. The ICA WG identified it aadditional nonconsensus longerm refinement

item in the development of the December 2016 Long Term Refinement R&ululitional discussion
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focused on 1) whether additional load profiles are necessary 2ambw 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 |GA poovides indication as to the size

of DER required to meet high load conditions, while also providingihet likelydispatch limit during

low load conditionsWhile additional load data granularity would help DER developers better
understand possibleperational configurations and interconnection parameters to allow a customer to
optimize the sizing and operatiasf the system, currently DER developers designing projects operated
to closely track load curves will likely undergo interconnection review.

The 10Us also noted that they beligbat many of the concerns identified the earlier scoped

proposalfrom Dec. 16will be addressd with the implementation of DERMS to allow réimhe dispatch

instructions, as well as smart inverters to allow DERsk®dule dispatch based on dalead
schedules and respondtoredli me signals. The adoption of these t
load follow. The WG does acknowledge that whenlta limitis noted to be aprotection limitation,

the ability toincrease the size of DER behind the ICA may not be available.

The ICAVGagrees that the existing ICA cunasequatelyaccount for high and low days, and that no
modifications to the ICA are necessahythis timeto enable the design of appropriatelized DER

systems to meet peak loadt 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 ingject siting and operations is better understood.

6. Group lll topics

6.1 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 {tergh refinement itemg(ltems A, 8, and s a group, given that

they allrelate to IT requirements for data sharing, access to market sensitive information, and

expanding the functionality and range of data displayed on ICA rmi&psWG agreed that many of the

guestions posed were best answered by envisioned future users of the ICA tool, which were not fully
represented within the ICA grouphe WG hostedaodeour “ |l ntroduction to | CA”
DER developers to solicit input on what modifications make the ICA maps and downloadable data

sets more user friendly. The WG also hosted alumg call with a smaller subgroup of DER developers
specifically focused on the development of a queryamplication programming interfacép).

Therecommendatbnsdiscussed in thieeport sectionthus represent discussion from bothe ICAWG
and a separate subgroup of DER developers.
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6.1.1 Ways to make ICA information more user friendly and easily accessible

Currently, the ICA online maps require a user eitbesearch for each specific location on the map and
point-and-click to extract relevant information, or type in an addrgbgn copy and paste the data into

t he user ' .dtisaqsfpdsiblectado this for some applications when users are asgess
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 frorhé ICA online mapbackend servers in bulk, which

will save time and resources and make more robust use of the ICA possible.

An API is a commonlysed internet tool that enables users to draw data that is available via a website
directly into a remote pplication. 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 dataeintdesign tools, it

will greatly limit the ways in which ICA can be used.

Duringthe® I nt r o d u c webigan hetd aith 20D Adrticipants (primarily DER developeas),
guestion was raised regarding the availabilityAdflcapability for the ICAnline mags, where the I0Us
mentionedthe capability is noturrentlyavailable At the following WG meeting, CALSEIA identified this
topic as a priority itemsupported by multiple otheWWG membersdue to its usefulness to DER
developersand the WG agred to host a second conference call with a smaller group of stakeholders to
discuss API capabilitgubsequently, a conference call was held with the IOUs and $ikldgusers of

the ICA online map®ER developers) discuss the request for developittye API capability. The API
capability would allow users to programmatically collect the data presented in the ICA online maps
including, but not limited toJocation of circuits, existing and projected load profiles of cir¢uits
identified hosting capaty, etc. The preferred method for API development would be for IOUs to follow
the ESRI ArcGIS bdiitcapabilities as shown ohttps://developers.arcgis.com/python/

PG&Eand SD&Esstatedthat potential privacy and security issugsprovidingfull access tsuch things
assystemand circuitmaps, location of assets and circuit routhat may prevent them from developing
an API capability§CE stated that they have API functionality availablks €A mapbut need to work
with ArcGIS developers to make this data accessible to users.

CALSEldisagrees witlPGE and SIXEand contends that simply providing the hosting capacity values
geographically poses no security or privacy, iigken that he data is already available in a less user
friendly fashion IREC similarly has concerns that blanket statements about security concerns are not
sufficient here and there needs to be a more robust explanation of the concerns and discussions about
how to address them rather than forcing the ICA to be in a hightyser friendly formatClean

Coalition additionally notes that an ability for users to select a specific range in the ICA maps (see
Section 6.1.2 below) may partially mitigate API restrictioiewéng easy identification of circuits
conforming to ICA value ranges associated with standard DER profiles

" The webinar recording may be found hehgtps://attendee.gotowebinar.com/recording/1115282309039012355
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In determining next steps, it would be helpful e Commissiorto make determinations on

1 Whatis the exachature ofthe security or privacyancernsidentified? Are there proxies or
alternatives available? For example, the Commission could decide that some types of
information could be made availabléa an AP1if so, which data should be availabésdwhich
should no®

1 What are the IT and ber engineering resources required to develop API functionality?

Based on these determinations, the Commission should then identify appropriate nexostegsether
an API should be a required development.

6.1.2 Interactive ICA Maps
Based on discussionswithe | CA WG and a group of DER developer
webinar, the WG identifiethe followingupdates to the ICA map that can be implemented during the
first systemwide rolloutto as much as the utility mapping systenayallow.

1 The jointlOUs should use the same key and color scheme to represent integration capacity on
the maps and he color ranges used to indicate hosting capacity ranges should be uniform
across the I0U$ed should represent a lower ICA (closer to tagacitylimit) and green should
represent a higher ICA.

1 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 thecspecifi
circuit) would be more usefuand it was decided that fixed range would beost usefuffor
users Thedint IOUs propos#o work together todecide the range of fixed valueSlean
Coalition suggesthat a fixed range KW range of <10;99, 100499, 500999, 10062999,
3000+.IREC nasthat increments need to be granular enough to be relevant to both small and
large developers

1 Load profiles should be displayed in a standardized format and the axishaiikl be labeled

9 For data that cannot be published due to customer confidédityigssues 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 suggest thhe RAM map should be made available either as a toggle, or a
separate tab directlypart of the ICA map interface, given that the RAM maps include circuit information,
such as line voltage, that is important to include users SDG&End SCHisagree and state that this
option may be confusing to users, instead proposing to phasel@uRAM map and have users utilize
only the ICA map.

The ICA Wa@Isoagreed that an ICA User Guide should be created to facilitate the use of the ICA tool by
developers. ThéCA User Guidghouldbe available by the firssystemwide rollout, and should inade
the following informationat a minimum:

 How to access and understand the downloadable Excel file
1 Explanation of the power system criteria limits
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1 Explanation ofhe different ICA values shown (load, generation, and PV, with and without the
operatioral flexibility criteria)

1 How to use the ICA Translator tool

1 Provide clear understanding of the outcome of the ICA process

6.1.3 Marketsensitive information
The Track 3 Proposed Decision will address some of the data access and market sensitivity questions th
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 185 Rule. For thee profiles, thaVG recommends that the I0Us should state
clearly on the maps why the data does not exist, rather than displaying a null value.

6.2 Incorporate findings and recommendations from DREKT3&5uktrack 1 on DER
and load forecasting into ICA as appropriate

ThelCA planning use case envisions that ICA will assist with future planning decisions. ICA, combined
with growth forecasts (discussed under DRP Track 3tr&ck 1), can be used to identify circuits that
require upgrades to accommodate forecasted DER.didtigity will take findings and recommendations
from CPUGinal Decisionsn Track 3 issueand 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 makifdperesults from the ICA process are not intended to be a solution
set, but only an identification dbrecasted hostingapacity. Thus the direct results of lidahe

planning context, which includes a forecast of netd@rowth,will not directly result iHOU

identification ofneeded 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 wth 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 WGs in consensuthat the growth scenarisequirementsadoptedin Track 3ub-Track 1will be

used with ICAA potential exception, depending on the final Track 3 Decision with regards to growth
scenarios, is that tolesale growth forecasts will not be included due to a lack of locational granularity
and certanty, 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 DERSs to defer upgraltes\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 10Us.
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6.3 Voltage regulating devise

The Commission authorized the IOUs to model voltage regulating devices in the initial-sydeem

rollout, as was done for Demo A. The I0Us are currently working with software vendors to incorporate
this function as part of the software modeling tool$ie 10Us 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 10Us will report progress of this work in the system implementation interim reports.

7. Group IMopics

7.1 Development of ICA verification plans

This item was originally scoped in December 2016 as part of the initiatdamgefinement efforts.

That written proposahskedfour scoping questions on the objective of validation, components that
should be verifid, acceptable amounts of uncertainty, and appropriate data sets to perform validation.
The W@id not have the opportunity to discuss this item in detail, but geneeghges to the following
guidelines to develop ICA verification plans.

Objectives of vaation: the main objective otonductingvalidation 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), areva)uate the usefulnesof 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 pocess.

Verifying input component©ne of the main input (data) components that is important to verify is the
load allocation inputs téthe model. The IOUs agree to continue alignment of how hourly metering data
is used(this is further discusseflection 73: Explore divergences and tradeoffs between load shape
methodology.

Validation of the toolsand comparison of methodologg conducted through comparative assessment.
The 10Us will use the results of comparatgsessment to continue validation andhgoarison across
their separate toolsThis will include the use of reference circuits more representative of California
feeders.

Existing uncertainty, acceptable uncertainty, and where it can be redAaadjor source of uncertainty
for the I0Us is undstanding how circuit loading is allocated in the model. The I0Us will continue
alignment in the use of hourly metering data under Item 9.

Appropriatedata sets to serve as a reference point for validation and third party improvements to the
ICAmethad: The IEEE 123 feeder serves as the most appropriatestatang pointfor validation
currently, after comparative assessment is conducted, additional data sets may be iden@hed/NG
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member recommended that the IOWdsntinue to compare and validate I@ésults using reference
circuits more representative of actual IOU circuits compared to the IEEE 123 circuit

With regards to next stepshe WG agrees that the ICA validation plans will be conducted following
these general guidelineResults of validain through comparative assessment and comparisons with
interconnection studies may beddressed in the system implementation status reports and on an
ongoing basis.

7.2 Definition of quality assurance and quality control measures

The ICA WG agrees that tHe@Us should design, document, and implement QA/QC plans that
demonstrate to the CPUC and stakehokltratthe ICAresultsare 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.

Many new processes, including circuit modelicgjculation, data management, and presentation of

data will be developed to support the first systemide deployment of ICA in 2018. In addition,

performing system wide ICA per D-0%-026 requires a monthly review of circuit changes and rerunning
the ICAon circuits that have changed, a process which involves extensive data management. Every step
of the ICA process is subject to errorstthaust be subjected to a rigorous QA/QC plan to avoid, identify,
and mitigate errors to ensure ICA results are acaurat

The 10Us propose to conduct QA/QC through comparing the resi@ihglata pointso its intended use
within the interconnection process and for planning purposesnsure that the ICA results are

accurate based onucrent andcomplete input data. Bfining appropriate QA/QC measures is defined by
use case:

1 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

1 Planning QA/QC: the vdhtion and replicability of ICA results within different tools and
stakeholders

Toconduct interconnection QA/QC, the IOUs agree to evaluate the results of ICA with their actual use
within the Rule 21 interconnectioprocess (e.gevaluating the calculad ICA results against their

ability to pass Screen F (short circuit current contribution) within the Rule 21 Fast Track pratess.).
existing interconnection process will provide a good baseline of assessment for which to peA6Q€ Q
given its long lstory.

To conduct planning QA/QC, theUs agree taitilize the compaative assessmerdcross stakeholders
and tools via their efforts to conduct verification plans and comparative assessmnidig.is the
appropriate route given that the ICA planning pess is still in development and the falstit plannings
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a forecast/modeling exercise with limited baseline comparison pointe I0Us should propose a plan
and timeline for accomplishing this analysis.

The ICA WG is in n@monsensus with regards twvhen QA/QC plans should be developed. The IOUs
recommend that QA/QC plans should implemented a formalized QA/QC aftdrghsylstem rollout
ORArecommends thatgiven that performing systeiwide ICA requires a monthly review of circuit
changes and reunning the ICA on changed circuits, the extensive data management needed warrants
that QA/QCplans be developed as part of development and deployment of the initial statewide ICA
deployment, and provided in conjunction with the final status report reggiiper D.1709-026,

Ordering Paragraph 9.

7.3 Explore divergences and tradeoffs between load shape methodology

The 10Us are employing the methodolodi@sdetermining load shapes that wetssed in Demo A
during the first system wide rolloubDuring the May Q16— March 2017 phase of the ICA Wi@&ich

focused ordiscussing the results of DemgtAh e WG di scussed the | OUs’ met h
load data and advanced metering infrastructure to develop more localized load shapes. Some
stakeholders had askddor addi ti onal clarification as to what

was identified that SCE and PG&E useel method, and SDG&E used a different methbae WG
agreed to revisit this item during the losigrm refinement phase to better wterstand the differences
between the methods used in Demo A and discuss proposed improvements.

During WG discussiothe I0Us detailed that they create load shapes using data from the following
profiles:

9 Customer load profiles: utilities use AMI data aggted at the service transformer
1 Service transformer load profiles: this data is aggregated from customer profiles
9 Circuitand substation load profiles: these are developed from SCADAndea available

After clarifyingthe IOUS met hod, t h eurremM@nethogysskoeld be udedfor the first
systemwide rollout.

8. Recommendations for future IG¥G action

The ICA WG identified multiple recommendations which require additiGR&IC direction, and/or
discussion or follow up with a stakeholder grouplhe 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 détermine
approptiate means of revisiting such topics.

Various WG members have suggested potential avenues for continued discussion, ingdutimag
limited to) another iteration of the ICA WG to address continuing refinement issuegldressing ICA
refinements throgh DRP Working Groups focused on Track 3 issues, including the GNA process and
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DPAG reviewl'he Joint IOUs have additionally proposed moving discussion on using ICA for policy
scenario analysis to the H&d process on the DERAC/ceffiectiveness use caser LNBAThere 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@Us 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.
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Appendix A

Table 3: Summary of ICA Working Group Meetings and Meeting Documents

July 7 Webinar recording
Slide deck
High level project plan proposal

Meeting notes
Participant list

August 15 Webinar recording
Slide deck

Participant list

September 19 Webinar recording
Slide deck

Participant list

October 11 ICA Demonstration WebinaW/ebinar recording

October 17 Webinar recording
Slide deck

Participant list

November 13 Webinar recording
Slide deck

Participant list

December 13 Webinar recording
Slide deck

Participant list

Table 4: Summary of Written Proposals and Written Comments

All proposals may additionally be found onlinelatp://drpwg.org/sample-page/drp

Topic ACR or Working Written proposals Written comments
Group Report
Item

Furtherdefine ICA planning | Group I: WG Joint IOUs

use case and methodologieq Report Item 1 Joint stakeholder parties| Joint IOUs

(IREC, ORA, SEIA, Vote
Solar, Clean Coalition,
Stem)

Modified proposal Joint IOUs
seeking consensugoint
stakeholder partie$ORA
and IREC)
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https://attendee.gotowebinar.com/recording/183386828813177857
https://drpwg.org/wp-content/uploads/2018/01/07.07.17-ICA-LNBA-deck.pdf
https://drpwg.org/wp-content/uploads/2016/07/High-Level-ICA-LNBA-LT-Refinements-WG-Project-Plan-v.6.29.docx
https://drpwg.org/wp-content/uploads/2016/07/July-ICA-and-LNBA-notes.docx
https://drpwg.org/wp-content/uploads/2016/07/07.07.17-ICA-LNBA-participant-list.xlsx
https://attendee.gotowebinar.com/recording/2535502785719017474
https://drpwg.org/wp-content/uploads/2016/07/08.15.17-ICA-LNBA-deck.pdf
https://drpwg.org/wp-content/uploads/2016/07/08.15.17-ICA-LNBA-participant-list.xls
https://attendee.gotowebinar.com/recording/2334564837581747971
https://drpwg.org/wp-content/uploads/2016/07/09.19.17-ICA-LNBA-deck.pdf
file:///C:/Users/Laura/Documents/ICA%20and%20LNBA%20Working%20Group%20meeting%2019%20Sep%202017%20attendees
https://attendee.gotowebinar.com/recording/1115282309039012355
https://attendee.gotowebinar.com/recording/2246811715572430594
https://drpwg.org/wp-content/uploads/2016/07/10.16-and-10.17-ICA-and-LNBA-deck-final.pdf
https://drpwg.org/wp-content/uploads/2018/01/ICA-WG-October-17-Attendees.xlsx
https://register.gotowebinar.com/recording/4636584847104704002?assets=true
https://drpwg.org/wp-content/uploads/2016/07/ICA-Working-Group-November-13.pdf
file:///C:/Users/Laura/Documents/ICA%20and%20LNBA%20Working%20Group%20meeting%20-%20Attendee%20Report%20November
https://attendee.gotowebinar.com/recording/4908234587864326402?assets=true
https://drpwg.org/wp-content/uploads/2018/01/ICA-and-LNBA-Working-Group-December-13-and-14.pdf
https://drpwg.org/wp-content/uploads/2018/01/ICA-Working-Group-Dec-13-participant-list.xlsx
http://drpwg.org/sample-page/drp
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-1-Planning-Use-Case.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-1-Planning-Use-Case-FINAL.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-1-Planning-Use-Case-IOU-response-to-non-IOU-proposal.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-1-Planning-Use-Case-Concensus-DRAFT-R3.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-1-Planning-Use-Case-Concensus-DRAFT-R3.docx
https://drpwg.org/wp-content/uploads/2017/11/ICA-Item-1-Planning-Use-Case-Concensus-DRAFT-R3_IOU-COMMENTS.docx

California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

Joint IOUspolicy Clean Coalition
scenario use case IREC
framework
Develop standard PV Group I: WG Initial proposalJoint Clean Coalition
generation profile for use in | Report Item 2 10Us
online maps Updated proposalJoint
10Us
Develop methods and tools | Group I: WG Joint IOUs Joint stakeholder
to model smart inverter Report Item 5 parties(CALSEIA,
functionality in ICA Clean Coalition,
calculations IREC)
Responsedoint
10Us
ResponseCALSEIA
and IREC
Responsedoint
10Us
Perform comparative Group I: WG Initial proposal:Joint
assessment o f| Report Item 8 10Us
implementation of ICA Revised proposaloint
methodology on 10Us
representative CA reference
circuits
Expansion of the ICA to sing Group Il: ACR Iten Joint IOUs ORA
phase feedersréquires A
creation of network madels
for singlephase feeders)
Method for reflecting the Group II: ACR Iten Joint IOUs ORA
effect of potential load E
modifying resources on
integration capacity
Develop a notheuristic Group II: WG Joint I0Us ORA
approach to modeling Report Item 4
operational flexibility
Consider how online maps | Group II: WG
could reflect queued projecty Report Item 6
on a gien circuit fequires
coordination with Rule 21
rulemaking and public
interconnection queue)
DERs that serve peak load | Group II: Interim | Joint IOUs IREC
Report
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https://drpwg.org/wp-content/uploads/2017/11/ICA-Item-1-Planning-Use-Case-Policy-Scenario-Analysis-Use-Case.docx
https://drpwg.org/wp-content/uploads/2018/01/ICA-Item-1-Planning-Use-Case-Policy-Scenario-Analysis-Use-Case-CC-18-Dec-2017.docx
https://drpwg.org/wp-content/uploads/2018/01/ICA-Item-1-Planning-Use-Case-Policy-Scenario-Analysis-Use-Case-CC-18-Dec-2017.docx
https://drpwg.org/wp-content/uploads/2017/12/IREC-Planning-Use-Case-Comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-2-Standard-PV-Profile.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-2-Standard-PV-Profile.docx
https://drpwg.org/wp-content/uploads/2017/11/ICA-Item-2-Standard-PV-Profile-Parameters.docx
https://drpwg.org/wp-content/uploads/2017/11/ICA-Item-2-Standard-PV-Profile-Parameters.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-2-Standard-PV-Profile_CleanCoalition.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-5-Smart-Inverters-V2.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-smart-inverters-non-utility-party-comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-smart-inverters-non-utility-party-comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-5-Smart-Inverters-IOU-response-to-Non-IOU-proposal.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-5-Smart-Inverters-IOU-response-to-Non-IOU-proposal.docx
https://drpwg.org/wp-content/uploads/2016/07/smart-inverters-CALSEIA-and-IREC-reply-comments.docx
https://drpwg.org/wp-content/uploads/2016/07/smart-inverters-CALSEIA-and-IREC-reply-comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-5-Smart-Inverters-IOU-response-to-CALSEIA-IREC-comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-5-Smart-Inverters-IOU-response-to-CALSEIA-IREC-comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-8-Comparative-Analysis.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-8-Comparative-Analysis.docx
https://drpwg.org/wp-content/uploads/2017/11/ICA-Item-8-Comparative-Analysis-Update.docx
https://drpwg.org/wp-content/uploads/2017/11/ICA-Item-8-Comparative-Analysis-Update.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-A-Single-Phase-Feeders.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-A-Single-Phase-Feeders-ORA-final.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-E-Load-Modifying-Resources.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-E-Load-Modifying-Resources-ORAfinal.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-4-Operational-Flexibility.docx
https://drpwg.org/wp-content/uploads/2018/01/ICA-Item-4-Operational-Flexibility-ORA-final-tracked-changes.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-DERs-to-Serve-Peak-Load.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-DERs-to-Serve-Peak-Load-IREC.docx
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Ways to make information
more userfriendly and easily
accessible (data sharing),
interactive ICA maps, and
marketsensiive information
(pertain to IT requirements
for data sharing, access to
market sensitive information
and expanding the
functionality and range of
data displayed on ICA maps

Group IlI: ACR
Iltems B, C, and D

More Than Smart

Comments on API

functionality:
CALSEIA

Incorporate findings and
recommendations from DRP
Track3 Subtrack 1 on DER
and load forecasting into ICA
as appropriate

Group lll: WG
Report Item 3

Joint IOUs

@)

RA
EC
esponseloint
Us

Py

oX

Voltage regulating devices

Group [l

Development of ICA
validation plans, describing
how ICA results can be
independently verifiedneed
to solidify ICA metidologies
for interconnection and
planning use cases before
developing validation
methods)

Group IV: ACR
Item F

Joint IOUs

ORA
Responsedoint
IOUs

Definition of quality
assurance and quajitcontrol
measures(need to solidify
ICA methodologies for
interconnection and planning
use cases before developing
validation methods)

Group IV: ACR
Item G

Jant I0Us

ORA
Responsedoint
IOUs

Explore divergences and
tradeoffs between the
employed by SCE and PG&l
v. SDG&E to create load
shapes at the feeder,
transformer, and customer

levels

Group IV: WG
Report Item 9

Joint IOUs
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https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-B-C-D-Data.docx
https://drpwg.org/wp-content/uploads/2017/12/API-funtionality-for-ICA-online-maps-v3.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-3-Learnings-from-Track-3-DER-Growth.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-3-Learnings-from-Track-3-DER-Growth_ORA.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-3-Learnings-from-Track-3-DER-Growth-IREC-edits.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-3-DER-Forecasting-IOU-Resposne-to-ORA-Comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-3-DER-Forecasting-IOU-Resposne-to-ORA-Comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-F-ICA-Validation-Plan.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-F-ICA-Validation-Plan_ORA.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-F-Validation-Plans-IOU-Response-to-ORA-Comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-F-Validation-Plans-IOU-Response-to-ORA-Comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-G-Definition-of-QAQC.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-G-Definition-of-QAQC_ORA-proposal.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-G-Definition-of-QAQC-IOU-Response-to-ORA-Comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-G-Definition-of-QAQC-IOU-Response-to-ORA-Comments.docx
https://drpwg.org/wp-content/uploads/2016/07/ICA-Item-9-Load-Shapes-1.docx
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Appendix B

Appendix B is provided for reference only, i.e., to provide context for the projpdbeisinal Report,
but should not be considered a full component of the Final Report@ recommendations.

LaewtlyyAy3 'asS /| as
Joint | OUs’ I ni ti al Proposal
ICA Working Group

Summary of Recommendations

T 1 OUs recommend that the term “planning” use ca
into distribution planning activities. The two visions should be considered separate and distinct
use cases.

1 Evaluate proposed options of assessing DER growth scenarios within ICA

Introduction and Background

The ICA WG identified two use cases for IC#a ibform and improve the Rule 21 interconnection

process, and 2) to inform and identify DER growth constraints and opportunities in the planning process.
The interconnection use case is detailed in the Final ICA WG report. With regards to planning, the IC

may be used to inform the distribution planning process by identifying when and where capacity

upgrades may be needed as a result of DER growth, as well as where there is opportunity for additional
DER deployment and where DERSs could be used to ad@easity constraints using various growth
scenarios. 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 will detanine how the ICA may inform and identify DER growth constraints and
opportunities in the planning process; in which applications and how ICA may be used; and in what
methodology (streamlined or iterative), levels of granularity and frequency of updatesbes serve
the planning use case.

[ T FNAFAOFGARZ2Y 2F adzZ GALX S GOArarzzya

During the Working Group discussion, it became clear that stakeholders had different visions for the
definition and pur pose of ersiopslemerged frorg theudssaissiora s e . T

“Distribution Capacity Planning Use Case” : Thi s pur po sidentifyfsystenrmrmeedsi se case
expected to be created by future DER growth, for the purpose of preemptively addressing these needs.

This use case 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 convaitiovestment. Thus, forecasts

39



California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

and other policy assumptions should be consistent with current commission policy for distribution
planning and investmentThis IOU proposal contained in this write-up refers to this Distribution
Capacity Planning Use Case.

“Policy Scenario Analysis Use Case” : This use case would involve al't
scenarios, policies, tariffs, incentives, etc. The outcomes of this use case wouldroetedd into any

utility operations, planning or investmeattivity. Rather, the results of this use case would inform

future policy discussions. This use case has not yet been well defined. The 10Us invite stakeholders to
develop proposals for this use case. Many questions that need to be addressed regdraing

scenarios would be analyzed, how (and in what forums) the results would be used, and whether there

would be incremental ratepayer cost to fund these analyses. While this use case is not yet defined, the

|l OUs’ tool s wildl b e e aabd: ieis nbt@ quastion of mavelogirgtnew taolbtb s  u s
accommodate this use case; rather, the current need is simply to define the assumptions and use of this

use case.

These are twdlifferentuse cases. Whether or not one refers to both use cases uhdarmbrella term

of “planning,” it is critical to recognize the fu
case is envisioned to provide results that will be incorporated into actual IOU operational activities. The

latter case is envisiomketo provide results that inform policy decisiofsit will not directly be used in

utility activitiesas the results are based on policies, forecasts, or other assumptions that have not yet

been adopted. To avoid confusion, the IOUs therefore recommeatithiese two visions be considered

separate and distinct use cases. Furthermore, to avoid confusion, the IOUs recommend that the term
“planning” use case refer only to use cases that

Technical Disrssion

It is important to acknowledge that ICA is intended to determine deficiencies in the grid to integrate
DER, but not the solutions. ICA can be useful to help identify locations and timing of deficiencies, but
further review and engineering is requitéo determine the solutions to mitigate. The hosting capacity
upgrade would also have to be coordinated with the normal planning efforts to not duplicate any work
already being proposed.

Timing

It is proposed that the IOUs perform in a similar cadencetamithg that aligns with distribution

planning efforts. Analysis would be performed once a year after the load forecasting is complete and
before final distribution analysis is performed. The analysis would be seen helpful to be doneinalto5
year plaming horizon. Anything past 5 years on the distribution circuits is not as precise unless you are
looking are larger scale impacts at the substation.

Types of Resources Analyzed

The California ICA working group and methodology has thus far been focu$ieel iaterconnection

use case which isolates analysis to single interconnections. The analysis has reflected this by only really
considering the impacts of single DER placement on a circuit. In the planning context, it is important to
understand the broadeimpact of multiple generators and what the combined aggregate effect would
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be over a longer time frame. As ICA progresses, it is important that the components of the tool be able

to consider a dispersion of s maavedevelogedt®Rbetabiertco u g h o u
include analysis of this dispersion and the working group should research and explore the incorporation

of these techniques in order to properly consider DER for the planning context.

Using the DER Growth in the Analysis

Onetvral l enging fact is that the wutilities can’t for
proper accuracy. Typically we will have growth factors granular down to the feeder at the max. The I0Us

must then determine how feeder level growths arelie considered in a nodal level analysis. Two

general ways of inclusion have been identified which are:

1. PreAnalysis Modeling
2. PostAnalysis Comparison
a. Based on single DER ICA
b. Based on dispersed DER ICA

The first approach would take the expected growth amabed within the load allocation methods to
distribute into the model. The dispersion would assume the same dispersion of load on the circuit.
While not as sophisticated, this approach seems reasonable to perform in the short term while more
complex appoaches are being explored.

The second approach would not change the input to the model to reflect the DER growth, but compare
the DER growth to the calculated ICA. For instance, if ICA is calculated to be IMW and DER growth is
1.5MW than there would be @.5MW deficiency to be addressed. As mentioned earlier, it could be
deceptive when performing this if comparing retail growth to single DER ICA. This is why there are two
options under approach 2. The first would calculate based on single DER ICA aswbtitevgould

calculate based on dispersed DER ICA. Ideally the tools would need to properly consider dispersed DER
in the analysis, but this is not fully supported yet in the tools. The other challenge to the post analysis
approach is how to determine whidbrecasts to embed in the future time horizon and which to analyze
post analysis.

The IOUs will explore the different options and evaluate which one will be the best to implement
moving forward.

Conclusion and Next Steps
T Determine the daefhnhinnglT omsefcahe amd i f we need
1 Determine DER forecasts to include to use in the Distribution Capacity Planning use case.

1 10Us to evaluate best option of implementation of incorporating growth scenarios as well as the
best long tem
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Draft NonlOU Proposal (IREC, ORA, SEIA, Vote Solar, Clean Coalition, Stem)
ICA Working Group

Summary and Next Steps

1 All anticipated planning use case scenarios are defined in this report.
T 1 OUs recommend nrhiatrg™ hiesd edams € prleaf er only to u
into grid investments.
T Nonl OUs recognize that “planning” encompasses b
that will likely be addressed in a Track 3 decision this fall and brodaenipg activities that
shape the grid, including policymaking.
1 NonlOUs recommend that the planning use case be defined and evaluated before defining a
met hodol ogy that wil!/ be used for the “plannin
1 Openissues to be evaluated and resolved:
o Define desired functionality of the ICA for the planning use case
A This could be characterized as multiple different use cases, or rather an
identification of the specific ways it would be used in order to shape ICA
modeling functionality (scenarios).
o Define ICA requirements for the use case, while considering future needs for additional
functionality
A Incorporate findings, conclusions, and orders from the Track 3 proposed
decision to help define planning use case, understanding that these are draft
pendinga final decision
A Incorporate input from IRP proceeding
o Evaluate proposed options of assessing DER growth scenarios within ICA
o Determine if the iterative methodology and process for producing ICA values and maps
can be modified to meet planning use cagasif another methodology is needed.
o Determine if any of the identified functionality will be difficult to meet within current
capabilities and/or reasonable costs. Prioritize functionalities accordingly.
o Finalize ICA methodologies to be used, andmgeiinteractions if more than one method
is used.

Introduction and Background

The need for a definition of ®“use cases” was iden
CPUC, in part to help ensur e c oamfprliGAdorpovede wi t h ORA’
accurate and “"meaningful” results. Based on WG e
methodology involves balancing accuracy, processing time, spatial granularity, and other factors, and

that the optimum balance dependsn t he “use case” defining how the
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 besf@dibto the
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definition of the use case. Ideally, one ICA tool will meet all functionalities, but the WG recognizes that
this may not be feasible.

The ICA WG March 15, 2017 Final Report on gbart issues identified two broad use cases for ICA,
summarked as: 1) to inform and improve the Rule 21 interconnection process, and 2) to inform and
identify DER growth constraints and opportunities in the planning process. The interconnection use case
and its impact of ICA requirements were detailed in the RDAIWG report.

This proposal documents a planning use case which includes the following:
1 Descriptions of potential planning ICA applications and how ICA may be used, beyond the
interconnection use case,
1 A descriptive list of the technical ICA charaistigcs that are driven by this use case,
A preliminary discussion of the technical ICA characteristics that are driven by this use case,
1 Recommendations regarding how to minimize IOU effort and ratepayer costs to develop and
maintain more than one ICA tb@f one is needed).

=

These recommendations are supported by the Office of Ratepayer Advocates, the Interstate Renewable
Energy Council, Inc., Vote Solar, the Solar Energy Industries Association, the Clean Coalition, and Stem.

ICA Applications and UsesyBnd Interconnection Use Case

The ICA has been identified by the CPUC and parties for use in multiple planning processes, including,
but not limited to the following scenarios:

1. Identification of low IC locations where current or queued DER require imteeaigigation®

2. Identification of low IC locations where current or queued DER justify additional data
acquisition and analysis,

3. ldentification of locations where forecast DER and load graetlidsupport mitigation
through the annual IOU distribution plaing process,

4. ldentification of locations where forecast DER and load graetiidsupport additional data
acquisition and analysis identified through the annual 10U distribution planning process, for use
in subsequent annual planning processes,

5. Definition and prioritization system wide grid investments, if any, to accommodate DER or
enable benefits from DER (Grid Modernization), and

6. Analysis of impacts and implications of potential policy interventions, including, but not limited
to, incentives, rate ciinges, and tariffs.

During the WG discussion in August 2017, it became clear that stakeholders had different visions for the
definition and purpose of the “planning use case.

8Mi ti gation is typically deteats, and oaa idcluflempetaiiomal chamges, O U need
capital i nvest ment in “traditional” upgrades to identi!
portfolios to meet the identified need. Due to the uncertainties of circuit level DER and loadgtwetteere will

likely be situations where mitigations are required outside of the annual distribution planning process.
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Pl anni n g°thdtssenter@ed soedentify potential grid investments that the utilities would
address directly:

“The pur pose o identfylsgstern reeds expestad toibes created by

future DER growth, for the purpose of preemptively addressing these rEeidase

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 DERSs to deferonventional

investment. Thus, forecasts and other policy assumptions should be consistent with

current commission policy for distribution pla

This corresponds to scenario 3 in the application list above. While WG members lyeagredd that

this is an important component of the use case, the 0Ok parties believe this is only one relevant
scenario under the planning use case. Additionally, ORA has previously expressed concern about using
forecasts of DER growth and resulti@yvalues for proactive investments and this is reflected by the
inclusion of Scenarios 1 and 2 bel$i.

The nonlOU parties also feel it is not appropriate to limit this use case to only considering upgrades for
DERs where upgrades are socialized. Idddee scope of the new Rule 21 interconnection proceeding
(R.1707-007) includes consideration of how costs might be allocated among interconnecting DERs in a
ways other the current lagh-line method of allocating costs for an upgrade. Forecasts of siémd

such upgrades, and their costs, through the ICA planning scenario may be needed to facilitate a cost
sharing scheme. Utilities can break out socialized costs and pursue those costs in their rate cases as
appropriate under current policy, but forecasy of upgrade needs should not be limited only to
categories of eligible projects (i.e., net energy metering projects under 1IMW).

NonlOU parties felt it was important to define all potential ICA planning scenarios even if it
subsequently decided to focits current six month process on a prioritized list of scenarios.-I®ah
parties provide the following descriptions for the components of the planning use case listed above:

Planning Use Case Scenario 1 — Unanticipated changes to distribution equipméptg. equipment

failures), forecasted load, and forecasted DER could reduce the integration capacity of individual circuits
and require mitigation to prevent interconnection delays for new DER on those circuits. Even if the
CPUC adopts policies that faywpactive Grid Modernization based on DER growth forecasts,

uncertainty in the DER and load forecasts will result in DER or load growth where it was not expected.
I0OUs will be obliged to mitigate any adverse grid impacts that result to meet their rabpities per

PUC 451. This use case requires accurate ICA values that are updated frequently, and WG members
agree that it can be met using an ICA tailored to the interconnection use case.

Planning Use Case Scenario-2 — This scenario arises from the saomganticipated changes as Scenario 1
above. However some situations may warrant additional data gathering and analysis rather than
immediate capital investment for mitigation. ICA requirements are the as the same as Scenario 1.

® This definition was provided in an IOU proposal following the August 15, 2017 WG meeting.
See ORA’'s Grid ModeedJjuneZ® 20il7opp. THo mment s dat
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Planning Use Case Scenario 3 — The 10U description of this scenario is above, and detailed requirements

are discussed in the following section. WG members anticipate that additional definition of this scenario

can be provided in the final ICA WG report based on the pending Taexison regarding Growth
Scenarios, Grid Modernization, and Distribution Deferral.

Planning Use Case Scenario 4 — This scenario arises from the same planning analyses as Scenario 3
above. However some situations may warrant additional data gatheringuaalgsis rather than capital
investment for mitigation. 1CA requirements are the as the same as Scenario 3.

Planning Use Case Scenario 5 — It is likely that some grid investments will be system wide in nature, and
justified based on DER. The CPUC GtaffMod proposal included a schema that used ICénas

metric to help prioritize specific investment
|l ess accuracy is required for | CA i n fordtastsis app
that one |l ocation wo ul'dDetailed requiranhehtefar this cénario are a n o

provided below, but as with other scenarios abagdaitional definition can be provided in the final ICA
WG report based on the pending Track id®n regarding Growth Scenarios, Grid Modernization, and
Distribution Deferral.

Planning Use Case Scenario 6 — The tools developed in the DRP and IDER will allow stakeholders to
understand grid constraints and the relative locational values associatbdaddressing them.

Numerous policy interventions may be proposed based on this information, including, but not limited
to, incentives, rate changes, and tariffs. In addition, the state will be considering pathways for meeting
state environmental and emigms goals, including in the IRP. The ICA is an important tool that will
enable exploration of the grid impacts and implications of these numerous potential interventions. The
ICA, alone, or potentially in combination with growth scenarios and the LNB&dstnable grid

S .
| i ca
t her

operators and stakeholders to see how policy changes may effect specific locations of the grid (such as,

for example, a TOU rate specific for storage customers). This information can then be used to guide
both policy making and planningdisions about grid investments. This use will require flexibility to
consider multiple scenarios, both in a gridde and sitespecific manner and the potential to run

layered scenarios.

Technical Requirements for Planning Use Cases

It is important toacknowledge that ICA is intended to inform both the location of deficiencies in the grid
to integrate DER and the types of potential solutions. ICA can be useful to help identify locations and
timing of deficiencies, but further review and engineeringeiguired to determine the solutions to

mitigate. ICA also provides the type of deficiency (e.g. thermal, voltage, protection, and OpFlex) for each

location which can help define the types of potential mitigations. The hosting capacity upgrade would

IORA's Grid Modernizati on c¢omme n t-wide@Gl tnestmedtsithaeenabl@ ,
DER benefits, forecasting uncertainty has minimal impact since the tools and technology will ultimately be
deployed on rost, if not all, distribution assets. The only impact of an erroneous forecast is that one location
woul d be enabled before another.
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also hae to be coordinated with the normal planning efforts to not duplicate any work already being
proposed. Technical requirements driven by the planning use case scenarios are listed below with
preliminary discussion from the nd@U parties:

Engineering Assumptions

ICA involves a number of engineering assumptions including specific thresholds for each ICA criteria,
pre-existing conditions, and status of LTCs. Methods to increase computational efficiency were also
recommended by the ICA in its March 2017 &ep Given the overarching goal of having a common
methodology, the WG determined there is no need to use any different assumptions for the planning
use. (Need to verify with IOUS)

Accuracy

The required ICA accuracy depends on the planning use cas8&céfmrio 5 and 6, granular accuracy by
line-section is not critical, as the ICA is only proposed to prioritize investments as previously discussed.
For Scenario 3, ICA accuracy is of paramount importance because it will be used to justify in targeted
investments to increase localized hosting capacity. However, the accuracy of DER forecasts becomes
increasingly uncertain as the analysis increases in spatial resolution so there is currently a clear tension
between accuracy and spatial resolution where BdtBcasts are involved. This is discussed more in the
DER section below and is currently an unresolved issue.

Frequency of Update

Planning scenarios generally require annual or less frequent upéfatdsenario 2, 4, and 5 require
updates annually in acince of the annual distribution planning process, and potentially the Grid Needs
Assessment (GNA) based on the Track 3 decision. Analysis would be performed after the load
forecasting process has been completed and before final distribution analysidasnped. Scenario 6
would likely be run on an aseeded basis.

Temporal Resolution

In the March 2017 report, the WG agreed that a 576 hour profile, based in part on computational

efficiency, should be used for the initial statewide ICA roll out, bptexe s sed t hat “a mor e
hourly profile may be needed and justifiéd.

Spatial Resolution

For the interconnection use case, ICA values will generally be calculated at each circuit node. However,
In the March 2017 Report, the WG agreed to limit thenfser of nodes analyzed based on

computational efficiency for the initial statewide ICA rolldutt is likely less spatial resolution will be
required for planning. For Scenario 5, systeide Grid Modernization upgrades would only be

12 As stated above, the ICA regularly performed to support the interconnection use case may be sufficient to
support Cases and 2 above. Case 4 will be addressed consistent with Case 3.

13 See previous footnote regarding Cases 1 and 2.

4 March ICA WG report, p.9.

5 March ICA WG report, p.33.
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prioritizedbased @ ICA, and should be sufficient to target entire circuits for upgrades rather than

specific nodes. For planning Scenario 3, there is currently significant uncertainty in DER forecasts more
granular than for specific feeders that limits the accuracfpmfcastnodal ICA values. This is discussed

in the DER forecast section below. 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 DR forecast.

Spatial Modeling of DER

The California ICA WG and methodology has thus far been focused on the interconnection use case
which isolates analysis to single interconnections while only considering the impacts of single DER
placement on a circuitn the planning context, it is important to understand the broader impact of
multiple generators and what the combined aggregate effect would be over a longer time frame. As ICA
progresses, it is important that the components of the tool be able to censidlispersion of smaller

DER throughout the circuit. The iterative and streamlined methods discussed by the WG to date only
provide for single DER placemefisOther tools have been developed to include analysis of this
dispersion and the WG should reseh and explore the incorporation of these techniques in order to
properly consider DER for the planning context.

Using the DER Growth in the Analysis

Most planning scenarios involve estimates of the future condition of the grid, loads, and DER, and how
they impact hosting capacity. The IOUs believe that this forecasts should be done ina 1 to 5 year
planning horizon, as anything past 5 years on the distribution circuits is not as precise unless you are
looking are larger scale impacts at the substation

One challenging fact is that the utilities cannot forecast growth to the nodal precision of the models with
proper accuracy. At maximum, growth factor forecasts will only be granular down to the feeder level.
The IOUs must then determine how feeder legewths are to be considered in a nodal level analysis.
Two general ways of inclusion have been identified which are:
1. PreAnalysis Modeling
2. PostAnalysis Comparison
a. Based on single DER ICA
b. Based on dispersed DER ICA

At the August 15, 2017 WG meetingetfOUs presented slides related to Scenario 3 above that focused
on how forecasted DER should be incorporated. Three alternatives were presented. The first approach
would take the expected growth and embed within the load allocation methods to distribtdehe

model. The dispersion would assume the same dispersion of load on the circuit. While not as
sophisticated, this approach seems reasonable to perform in the short term while more complex
approaches are being explored.

¥ OU input required here. I sn’ t i fiedp@ewde distrieuted DERt t he i
on each circuit, for example various levels of uniform distribution, and or distributions that are skewed towards
the beginning of end of each circuit?
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The second approach wouldtchange the input to the model to reflect the DER growth, but would
compare the DER growth to the calculated ICA. For instance, if ICA is calculated to be 1MW and DG
growth is 1.5MW, then there would be a 0.5MW deficiency to be addressed. As mentiariz, gt

could be deceptive when performing this if comparing growth to single DER ICA. This is why there are
two options under approach 2. The first would calculate based on single DER ICA, and the second would
calculate based on dispersed DER ICAllidehe tools would need to properly consider dispersed DER

in the analysis, but this is not fully supported yet in the tools. The other challenge to the post analysis
approach is how to determine which forecasts to embed in the future time horizon aighwdanalyze

post analysis.

The ICA WG will explore the different options and evaluate which one will be the best to implement
moving forward.

Scenario Analysis

Statewide long term planning such as LTPP and IRP typically involves performing arndgdysas un
number of scenarios, as low, medium, and high penetration of Energy Efficiency. This allows decision
makers to consider the impacts of uncertainty when determining policy. Initial ICA WG discussions
indicated that the ability to perform scenario alyses is an advantage of the streamlined ICA method
compared to the iterative method. The WG will investigate the types of scenarios planned for the IRP
proceeding and also scenarios unique to ICA that should be performed for planning use cases,
particularly Scenario 6.

]
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Joint | OUs’ Response to Stakehol der Proposal
ICA Working Group

Policy Analysis Should be Out of Scope

Upon reviewinpouUhkr tposé&lt Non the Planning Use Ca
including proposed use case scenarios 1 through 5. These 5 scenarios seem to have relevance to how

ICA can help inform investments made in the GRC. The Joint IOUs believe thediss® s cenari o 6,
analysis of impacts and implications of potential policyrveations, including, but not limited to,

i ncentives, rate changes, and tarif fcasksldhmegh not s
5 since the outputs of use case 6 are meant to inform stakeholders on potential policy impacts to

hosting capcity rather than informing where investments are needed in the nearest planning cycle.

Informing new tariffs and programs does not belong within the ICA scope and is a broader discussion

outside of the scope of the ICA Long Term Refinements Working Grbepecent Track 1 Decision on

the ICA and LNBA short term issues references proposals on informing tariffs and programs using

DERAE. The discussion on informing policy should remain in subsequent CPUC stakeholder

engagement and workshops as referencedhe proposed decision.

As part of the Short Term working group discussions, the working group was tasked with coming up with
and defining use cases for ICA. In those discussions only two use cases were identified where were (1)
streamlining interconnd®n and (2) using for planned investments for hosting capacity needs. There

was general consensus on these and no identification of a policy impact us¥ case.

Also as part of the short term final report, a consensus on planning use case was alreadyl hede.
consensus for the planning use case was as followed:

GLYF2NY YR ARSY(GAFE 59w IAINRgGK O2yaidNIXAylda Ay
the ICA information may be used as an input into system planning processes to identify when

and where apacity upgrades are needed on the distribution system as a result of various DER
IANRPGUGK a®OSyl NR2aodé

Referring back to the Proposed Decision filed on August 25th, 2017 on page 26:

G2S | AINBS GKFEG GKSNB A& | NRf 8ninggrdceéss. ICA! & K2dz R
results may be used to identify grid locations facing hosting capacity constraints in light of DER

17 Decision on Track 1 Demonstration Projects A (integration Capacitysis)and B (Locational Net Benefits
Analysis), Proposed Decision Rev 1, 9/28/2017

18 http://drpwg.org/wp -content/uploads/2016/08/Discussicnf-StakeholdetComments7.25ICA_draft.docPage
5

19 http://drpwg.org/wp -content/uploads/2016/07/ICANGFinatReport.pdfPage 9
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growth scenarios that would be candidates for grid upgrades to accommodate projected DER
ANR g GKDE

This statement aligns well with use easl through 5 since their outputs can readily be used to inform
the distribution planning process where the end goal is to propose distribution infrastructure
investments, grid modernization investments, or DER sourcing solutions to relieve forecadtiad hos
capacity constraints.

Wholesale Forecasts are too Uncertain to Include in ICA

With respect to the noAOU parties feeling it is not appropriate to limit the Planning Use Case to only
considering upgrades for DERs where upgrades are socialized, thé¢ IOLh ol d t he positi on
primary obstacle with any other form of cost responsibility allocation method based on forecasts is that

there is not a good degree of confidence in forecasting methods for DERs patrticipating in Wholesale and
Rule 21 Exportke there is for NEM. Therefore, this is not an issue of tool capabilities but rather forecast
capabilities. Also, even if a high confidence forecast for these other DER programs did exist, then
development of cost sharing rules would not be part of ICAratlter part of the Rule 21

interconnection proceeding.
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Modified Proposal Seeking ConsensuBraft by ORA and IREC

ICA Working Group

This draft includes tracked changes comments for discussion, which are not includetinalt
published version of this report. For the tracked changes version, please see the online document:
https://drpwg.org/wp-content/uploads/2016/07/ICAltem-1-PlanningUseCaseConcensuH RAFT
R3.docx

Summary and Next Steps

1 All anticipated planning use case scenarios are defined in this proposal.
T 1OUs recommend that the term “planning®d use ca
into grid investments via the Distribution Planning Process (DPP).
1 The IOUs showed three options for how DER growth forecasts can be included in the ICA for
planning purposes during the August 15, 2017 working group meeting:
0 Option 1: Net Forecast intooad Allocation
o Option 2A: Compare Growth to ICA
0 Option 2B: Compare Growth to modified ICA
T Nonl OUs recognize that “planning” encompasses b
addressed in a Track 3 decision this fall and broader planning activitieshidnae the grid,
including policymaking.
1 NonlOUs recommend that the planning use case be defined and evaluated before defining a
met hodol ogy that wil!/l be used for the “plannin
1 All parties agree that forecasts of DER on specific feederesgtgrat specific dates is subject to
significant uncertainty, and that forecast ICA results require further planning review before
specific mitigations are defined,
1 All parties agree with the following as a plan towards defining and optimizing an IG¥% for t
planning use case that strives for flexibility, transparency, accuracy, and cost effectiveness:
0 Use the iterative ICA developed for the interconnection use case for the 2017/2018 DPP:
A DER forecast will be consistent with pending Track 3 decision,
A Forecat DER and load growth will be applied to load per IOU option 1, and
forecast ICA values compiled and archived,
A ICA values using same input values except for DER and load growth will be
calculated and archived as a baseline,
A 10Us will provide a narrativéescription how the ICA was used for
determination of grid needs and any adjustments or correction required will be
explained and supported quantitatively
o 10Us will compile data and report (referred to subsequently as the initial planning use
case reportpn how well the iterative ICA worked for the DPP, and recommendations
going forward. The report should address accuracy, computational efficiency, cost, and
limitations. This report will be included in the 2018 Grid Needs Assessment (GNA) if the
GNA is dopted in the Track 3 decision, or by March 31, 2018 if not.
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The ICAWG should reconvene to discuss the results of the initial planning use case
report, options for the next DPP, and recommendations going forward.

The ICAWG will also use the results from tinst ICA use in the 2017/2018 DPP to
discuss the policy uses within the planning use case, revisit the alternative
methodologies (iterative, streamlined, stochastic, EPRI DRIVE, etc.) and recommend
modifications for policy uses.

QA/QC and validation @hs will include all uses within the planning use case.

1 Openissues to be evaluated and resolved:

(0]

Define desired functionality of the ICA for the planning use case
A This could be characterized as multiple different use cases, or rather an
identification ofthe specific ways it would be used in order to shape ICA
modeling functionality (scenarios).
Define ICA requirements for the use case, while considering future needs for additional
functionality
A Incorporate findings, conclusions, and orders from the R@proposed
decision to help define planning use case, understanding that these are draft
pending a final decision
A Incorporate input from IRP proceeding
Determine if the iterative methodology and process for producing ICA values and maps
can be modifiedd meet planning use cases, or if another methodology is needed.
Determine whether the iterative methodology is able to produce reliable and consistent
ICA results when combined with the higHevel granularity of a forecast.
Determine if any of the iddified functionality will be difficult to meet within current
capabilities and/or reasonable costs. Prioritize functionalities accordingly.
Finalize ICA methodologies to be used, and define interactions if more than one method
is used.

Introduction andBackground
The need for a definition of ®“use cases” was i

CPUC,

accurate and

me a n i with évallation of thesmethadslogiasrbeing tdeploybade | p

While the short term final report and Decision included a general discussion of the planning use cases,
this was not a decision on the scope of the planning use case. Rather, that was expligithddefe

this stage of the working group process. Based on WG efforts to date, it is apparent that the optimum
ICA methodology involves balancing accuracy, processing time, spatial granularity, and other factors,
and that the optimum balance dependsonthacu s e case” defining how the
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 inb the definition of the use case. ldeally, one ICA tool will meet all functionalities, but the WG
recognizes that this may not be feasible.
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The ICA WG March 15, 2017 Final Report on dbkart issues identified two broad use cases for ICA,
summarized ast) to inform and improve the Rule 21 interconnection process, and 2) to inform and
identify DER growth constraints and opportunities in the planning process. The interconnection use case
and its impact on ICA requirements were detailed in the Final ICAEYHER.

This proposal documents a planning use case which includes the following:
1 Descriptions of potential planning ICA applications and how ICA may be used, beyond the
interconnection use case,
1 A descriptive list of the technical ICA characteridties are driven by this use case,
A preliminary discussion of the technical ICA characteristics that are driven by this use case,
1 Recommendations regarding how to minimize IOU effort and ratepayer costs to develop and
maintain more than one ICA tool (ife is needed).

=

These recommendations are supported by the Office of Ratepayer Advocates, the Interstate Renewable
Energy Council, Inc., Vote Solar, the Solar Energy Industries Association, the Clean Coalition, and Stem.

ICA Applications and Uses Beyaridrconnection Use Case

The ICA has been identified by the CPUC and parties for use in multiple planning processes, including,
but not limited to the following scenarios:

7. Identification of low Integration Capacity (IC) locations where current or queueddgiRe
immediate mitigatior??

8. Identification of low IC locations where current or queued DER justify additional data
acquisition and analysis,

9. Identification of locations where forecast DER and load graestiidsupport mitigation
through the annual IOUistribution planning process,

10. Identification of locations where forecast DER and load grawtiidsupport additional data
acquisition and analysis identified through the annual 10U distribution planning process, for use
in subsequent annual planning m®sses,

11. Definition and prioritization of system wide grid investments, if any, to accommodate DER or
enable benefits from DER (Grid Modernization), and

12. Analysis of impacts and implications of potential policy interventions on the distribution grid,
includng, but not limited to, incentives, rate changes, and tariffs.

During the WG discussion in August 2017, it became clear that stakeholders had different visions for the
definition and purpose of the “ pl anibuiion@apaciyye case.

20 Mitigation is typically determined follwi ng | OU needs assessments, and can
capital i nvest ment in “traditional” upgrades to identi!
portfolios to meet the identified need. Due to the uncertainties of cirael DER and load forecasts, there will

likely be situations where mitigations are required outside of the annual distribution planning process.
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Pl anni n g#thsigintedded te itlentify potential grid investments that the utilities would
address directly:

“The pur pose o identfylsgstern reeds expestad toibes created by

future DER growth, for the purpostpreemptively addressing these needsis 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 eet 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

This corresponds to scenario 3 in the apgiion list above. While WG members generally agreed that
this is an important component of the use case, the 0Ok parties believe this is only one relevant
scenario under the planning use case. Additionally, ORA has previously explained how upéertain
circuit level forecasts of DER growth and resulting IC values limits supports the need for reactive IOU
action as needs arise vs. proactive investme#fEhis is reflected by the inclusion of Scenario 1 below.

The nonlOU parties also feel it ishappropriate to limit this use case to only considering upgrades for
DERs where upgrades are socialized. Indeed, the scope of the new Rule 21 interconnection proceeding
(R.1707-007) includes consideration of how costs might be allocated among intercingeDERS in a

ways other the current lagh-line method of allocating costs for an upgrade. Forecasts of needs for

such upgrades, and their costs, through the ICA planning scenario may be needed to facilitate a cost
sharing scheme. Utilities can brealitsocialized costs and pursue those costs in their rate cases as
appropriate under current policy, but forecasting of upgrade needs should not be limited only to
categories of eligible projects (i.e., net energy metering projects under 1IMW).

NonlOU partes felt it was important to define all potential ICA planning scenarios even if it
subsequently decided to focus its current six month process on a prioritized list of scenarieGROUNon
parties provide the following descriptions for the components of pkenning use case listed above:

Planning Use Case Scenario 1 — 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 cangpide a tool to help the 10Us to determine the appropriate and immediate
response to these changes, including circuit reconfiguration, increased data gathering, or grid upgrades.
This use case requires accurate ICA values that are updated frequenti/@maembers agree that it

can be met using an ICA tailored to the interconnection use case.

Planning Use Case Scenario 3 — The 10U description of this scenario is above, and detailed requirements
are discussed in the following section. WG members antiitieat 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.

2 This definition was provided in an IOU proposal following the August 15, 2017 WG meeting.
25 e e ORA’ derigation comrvents dated June 19, 2017, pp219
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Planning Use Case Scenario 4 — This scenario arisesin the same planning analyses as Scenario 3
above. However some situations may warrant additional data gathering and analysis rather than capital
investment for mitigation. 1CA requirements are the as the same as Scenario 3.

Planning Use Case Scenario 5 — 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

Mod proposal included a schema that used ICArasmetric to help priorize specific investments.

ORA’s comments regarding the Grid Mod staff propo
this application since “The only impact of an err
bef or e %4 Acouady & still important, but may have less weight in the balance against

processing time, cost, and the number of scenarios that can be run in this sceratibtional

definition can be provided in the final ICA WG report based on the pending Tracis®deegarding

Growth Scenarios, Grid Modernization, and Distribution Deferral.

Planning Use Case Scenario 6 — The tools developed in the DRP and IDER will allow stakeholders to
understand grid constraints and the relative locational values associatbchddressing them.

Numerous policy interventions may be proposed based on this information, including, but not limited
to, incentives, rate changes, and tariffs. In addition, the state will be considering pathways for meeting
state environmental and emigss goals, including in the IRP. The ICA is an important tool that will
enable exploration of the grid impacts and implications of these numerous potential interventions. The
ICA, alone, or potentially in combination with growth scenarios and the LNB&dstnable grid

operators and stakeholders to see how policy changes may effect specific locations of the grid (such as,
for example, a TOU rate specific for storage customers). This information can then be used to guide
both policy making and planningdisions about grid investments. This use will require flexibility to
consider multiple scenarios, both in a gritdde and sitespecific manner and the potential to run

layered scenarios.

Technical Requirements for Planning Use Cases

It is important toacknowledge that ICA is intended to inform both the location of deficiencies in the grid
to integrate DER and the types of potential solutions. ICA can be useful to help identify locations and
timing of deficiencies, but further review and engineeringeiguired to determine the solutions to

mitigate. ICA also provides the type of deficiency (e.g. thermal, voltage, protection, and OpFlex) for each
location which can help define the types of potential mitigations. The hosting capacity upgrade would
also hae to be coordinated with the normal planning efforts to not duplicate any work already being

Z0RA's Grid Modernizati on c¢ommen t-wide&Ghl inestmedtsithaeenable , 2017,
DER benefits, forecasting uncertainty has minimal impact since the tools and technologyméitelit be

deployed on most, if not all, distribution assets. The only impact of an erroneous forecast is that one location

woul d be enabled before another.
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proposed. Technical requirements driven by the planning use case scenarios are listed below with
preliminary discussion from the nd®U parties?

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 ICA in itargh 2017 Report

Accuracy

The required ICA accuracy depends on the planning use case. For Scenarios 1 and 3, ICA accuracy is of
paramount importance because it will be used to justify targeted investments to increase localized

hosting capacity. The oth&ise cases may not lead to direct decisions about upgrades and thus may not
require as much precision in the results, however under all scenarios the information is used to guide
further steps and thus its f uneytgdodaccuracytobeworthi r st s
using. The accuracy of DER forecasts becomes increasingly uncertain as the analysis increases in spatial
resolution so there is currently a clear tension between accuracy and spatial resolution where DER

forecasts are invoha This is discussed more in the DER section below and is currently an unresolved

issue.

Frequency of Update

Planning scenarios generally require annual or less frequent upéfatésenario 2, 4, and 5 require

updates annually in advance of the annuatdbution planning process, and potentially the Grid Needs
Assessment (GNA) based on the Track 3 decision. Analysis would be performed after the load
forecasting process has been completed and before final distribution analysis is performed. Scenario 6
would likely be run on an aseeded basis.

Temporal Resolution

In the March 2017 report, the WG agreed that a 576 hour profile, based in part on computational
efficiency, should be used for the iniranilaal st atew
hourly profile may be needed and justifi€dNo decision has been reached on how greater or lesser

temporal resolution may impact the value of the ICA results under any of the six scenarios.

Spatial Resolution

For the interconnection use cas€A values will generally be calculated at each circuit 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 roll8Utt is possible that less spati@solution

will be required for planning. For Scenario 5, systeiohe Grid Modernization upgrades would only be

24 As stated above, the ICA regularly performed to support the interconnection use case mayidiergutf
support Cases 1 and 2 above. Case 4 will be addressed consistent with Case 3.

25 See previous footnote regarding Cases 1 and 2.

26 March ICA WG report, p.9.

27 March ICA WG report, p.33.
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prioritizedbased on ICA, and should be sufficient to target entire circuits for upgrades rather than
specific nodes. For planning Scenarith@re is currently significant uncertainty in DER forecasts more
granular than for specific feeders that limits the accuracipoofcastnodal ICA values. This is discussed

in the DER forecast section below. While this remains an open topic, the WdB/inrecommends that

ICA values should only be calculated at a locational granularity that is supported by a reasonably
accurate DER forecast. While it will be difficult to accurately forecast down to the nodal level, it is clear
the fact that higher reolution will result in less precise results as DER location on a circuit is a very
important factor in determining the ICA accurately.

Spatial Modeling of DER

The California ICA WG and methodology has thus far been focused on the interconnectioreuse cas
which isolates analysis to single interconnections while only considering the impacts of single DER
placement on a circuit. In the planning context, it is important to understand the broader impact of
multiple generators and what the combined aggregafiee would be over a longer time frame. As ICA
progresses, it is important that the components of the tool be able to consider a dispersion of smaller
DER throughout the circuit. The iterative and streamlined methods discussed by the WG to date only
provide for single DER placementsOther 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

With the iterative method, the change in DER size per iteration impacts the computational load, cost of
analysis, and usability of results. For example, a 500 kW increment may have reasonable cost and time
for the analysis, but would provide limited valfgr the development of roof top PV. The DER

increment needed for planning is likely different that for the interconnection use case.

Type of DER

TBD pending feedback on whether wholesale DER in IEPR foreaagtscale DERs are much more

likely to sigificantly impact the hosting capacity of a circuit, but for this reason it can be difficult to

include wholesale DERs in the forecasted ICA. However, not including wholesale DERs also may lead to
identification of upgrades that do, or do not, need to Ipam as a result of actual wholesale

deployment.

Using the DER Growth in the Analysis

Most planning scenarios involve estimates of the future condition of the grid, loads, and DER, and how
they impact hosting capacity. The IOUs believe that this feteshould be done ina 1 to 5 year

planning horizon, as anything past 5 years on the distribution circuits is not as precise unless you are
looking are larger scale impacts at the substation.

21 OU input required her eive method aouldtbe madified to previdebdistebutedDER t he i
on each circuit, for example various levels of uniform distribution, and or distributions that are skewed towards
the beginning of end of each circuit?
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One challenging fact is that the utilities cannot forecaswgioto the nodal precision of the models with
proper accuracy. At maximum, growth factor forecasts will only be granular down to the feeder level.
The IOUs must then determine how feeder level growths are to be considered in a nodal level analysis.
Two gemral ways of inclusion have been identified which are:
3. Pre-Analysis Modeling
4. PostAnalysis Comparison
a. Based on single DER ICA
b. Based on dispersed DER ICA

At the August 15, 2017 WG meeting, the IOUs presented slides related to Scenario 3 above that focused
on how forecasted DER should be incorporated. Three alternatives were presented. The first approach
would take the expected growth and embed within the load allocation methods to distribute into the
model. The dispersion would assume the same dispeididmad on the circuit. While not as

sophisticated, this approach seems reasonable to perform in the short term while more complex
approaches are being explored.

The second approach would not change the input to the model to reflect the DER growthotldt w

compare the DER growth to the calculated ICA. For instance, if ICA is calculated to be 1MW and DG
growth is 1.5MW, then there would be a 0.5MW deficiency to be addressed. As mentioned earlier, it
could be deceptive when performing this if comparimgwgth to single DER ICA. This is why there are

two options under approach 2. The first would calculate based on single DER ICA, and the second would
calculate based on dispersed DER ICA. Ideally, the tools would need to properly consider dispersed DER
in the analysis, but this is not fully supported yet in the tools. The other challenge to the post analysis
approach is how to determine which forecasts to embed in the future time horizon and which to analyze
post analysis.

The ICA WG will explore the difért options and evaluate which one will be the best to implement
moving forward.

Scenario Analysis

Statewide long term planning such as LTPP and IRP typically involves performing analysis under a
number of scenarios, as low, medium, and high penetratioBrergy Efficiency. This allows decision
makers to consider the impacts of uncertainty when determining policy. Initial ICA WG discussions
indicated that the ability to perform scenario analyses is an advantage of the streamlined ICA method
compared tathe iterative method. The WG will investigate the types of scenarios planned for the IRP
proceeding and also scenarios unique to ICA that should be performed for planning use cases,
particularly Scenario 6.

58



California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

LGSY mY tflyyAay3a ! as |

Joint IOU commerd on the ORA/IREKIodified Proposal Seeking Consensus
ICA Working Group

The Joint IOUs provided substantive comments via tracked changes as a response to the ORA/IREC
modified draft proposal. To view these comments, please review the online versierdottiment:
https://drpwg.org/wp-content/uploads/2017/11/ICAtem-1-PlanningUseCaseConcensu®RAFT

R3 IOLCOMMENTS.doc$epaate IOU comments discussing the use of ICA in policy scenario analysis
are provided in a separate document and can be found below.
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analysis
ICA Working Group

Summary of Recommendations

1 ICA s a powerful tool that can help inform future policy deliberatidrs use case provides a
framework for how the ICA tool can be udadctive CPUC proceedings to inform future CPUC
Decisions. Specifically, this use case is designed to help provide additional analysis to provide
additional insights to build the on active topics in scope in a given proceeding.

9 This use case contrasts with the intero@ation and planning uses. Whereas both the
interconnection and planning use cases are designed to inform specific IOU operations, the
policy use case is designed to inform CPUC proceedings and Decisions.

1 Furthermore, whereas the interconnection and plampuse cases define specific analyses that
the IOUs will perform on a recurring basis, the policy scenario analysis use case refers to
potential future analyses to be scoped out and developed at a future date. This use case could
ultimately encompass a cairring analysis, or it could encompass a series ofashanalyses

9 The Policy analysis use case is not currently well defined. This proposal includes a high level
framework to begin to define this use case. The IOUs recommend this use case be developed
further before formal implementation.

Introduction and Background

1 Atthe November 14 WG, the WG discussed a proposal for a version of the Planning Use Case
that also included a policy scenario analysis component.

1 The IOUs recognize the potential value iBA scenario analysis to inform policy discussions.
However, the IOUs see this a different use case. Additionally, the IOUs believe the policy
scenario analysis use case requires further development before it can be formally implemented

1 This responseatthe stakeholder proposal is designed to clarify why the Policy Analysis use case
should be seen as a different use case than the planning use case.

9 This response also proposes an initial framework for how the policy analysis use case might be
further deweloped.

Discussion
Following a number of WG discussion, the I0Us have identified two main concerns with the policy
analysis use case that require resolution. First, should the Policy Scenario Analysis Use Case be part of
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the planning use case, or becorte own use case? Second, how should the policy analysis use case be
implemented? This document attempts to answer both of these questions.

The Policy Scenario Analysis Use Case is its own Use Case
The 10Us understand the policy analysis use case talisantively different from the planning use
case. The following chart illustrates this through comparison of all three use cases.

Comparison of use cases

Use Case

What the analysis
does

Purpose of the analysis

How the analysis is used

Interconnection

Estimate available
hosting capacity for
new resources

Streamline
interconnection process
by eliminating the need
for certain screens
and/or analyses

Support the interconnection

process

1 Developers use the results to
identify favorable locations.

1 I0Us will ge the results to during
the interconnection application
process to avoid the need for
certain engineering components
of interconnection studies.

Planning

Identify grid locations
where autonomous
DER growth is
forecasts to exceed
hosting capacity

Identify potential grid
investments to increase
hosting capacity in
advance of expected
DER growth

Support the Distribution Planning

Process

1 I0Us use the results to identify
potential locations requiring
projects in distribution plans and
in GRC.

9 Stakeholders usthe results to
assess investments needed to
meet expected autonomous
retail growth of DER

Policy Scenario
Analysis

Study various
scenarios based on th¢
needs of a given scope
topic within an active
proceeding.

Various, TBD: Purpose
will be whatever is
determined to be
helpful to build the
record for the given
scope topic

Support CPUC Policy Proceedings

and Decisions

9 Stakeholders use the results to
advocate among policy options
for a given scope topic.

1 CPUC uses the results as part 0
the record to infom a Decision
on a scope topic

Proposed Framework for the Policy Scenario Analysis Use Case

This section provides a high level framework for developing the policy scenario analysis use case. This is

just an initial proposal; the IOUs recommend this cqidee developed further prior to formal

implementation.
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Under this concept, the Policy Scenario Analysis use case could be implemented ohwacesebasis

as needed by an active CPUC proceeding. Ratherhi s wuse
it is envisioned that policy scenario analyses would be developed to support the specific needs of a given
proceeding.

1. Initial Identification of potential ICA scenarios for analysis
a. Within the context of a CPUC proceeding, Commission staffri{igs to the
proceeding identify proposed scenario analysis through formal or informal processes
(e.g. via a Staff Report, Comments, PHC statement, workshop discussion, etc.)
b. The part(ies) proposing an ICA scenario analysis should attempt to inclufigldiéng
information:
i. Which scope topic (within the proceeding) is the ICA scenario analysis intended
to support
ii. What questions are being asked; how the ICA results answer the questions; how
the answers will inform the scope topic
iii. What is the detailed sque of the proposed analysis
1. Can the existing 576 hourly ICA results be used to inform the policy?
2. If not, what scenarios will be tested (i.e., alternative forecasts,
alternative policy regimes, etc.)
3. How the (numerical) inputs for the scenarios will beetatined
4. Etc.
2. Development of scope of analysis
a. CPUC staff and parties collaborate to develop the proposed analysis.
b. I0Us estimate the workload associated with the analysis, and suggest options to
minimize additional workload.
c. Once the proposed analysisdsfined, IOUs estimate lead time required for the analysis,
as well as the estimated cost of the analysis
3. CPUC formally provides guidance for the analysis, including cost recovery
a. CPUC Ruling provides final guidance on scope, data inputs, schedulanétc.
authorizes 10Us to open a memo account to track incremental costs of the analysis

Conclusion and Next Steps

1 The Policy Scenario Analysis use case should be considered its own use case, distinct from the
planning use case.

1 Further development of thisse case is required; the above framework provides one potential
path forward.
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(Clean Coalition recommended edits t
ICA Working Group

Preamble

Clean Coalition feels that there are clearly two primary PlanningCldse applicationsPolicy Planning,

and Service Plannin@.he Ruling ordering development of a Planning Use Case did not distinguish
between these applications. The Clean Coalition and othet®@0dmparties have understood planning to
included use by th€ommission (i.e. policy planning) and not only planning by the IOUs, which appears
to be limited to service planning.

Clean Coalition has reviewed the 10U response to the Planning Use Case proposal.

We continue to supportthendnh ! Y2 RA T A-GsRCaset 2 ¥ ¥ §kF @&a 5w! C¢ ¢ LINE LR
submitted by ORA and IREC, but the IOU response offers some clarification.

Clean Coalition is concerned over the IOU response that seeks to designate policy planning as a use case
outside of the scope covered by the plany use case indicated in the prior Ruling.

It is unclear whether the distinction is merely semantic or intended to remove policy planning from the

scope of work, but assuming the best, we offer a version of the IOU Policy Scenario Analysis Use Case

with Clean Coalition 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.

Summary of Recommeniiians

1 ICA s a powerful tool that can help inform future policy deliberatidms use case provides a
framework for how the ICA tool can be udacdctive CPUC proceedings to inform future CPUC
Decisions. Specifically, this use case is designed to hedwide additional analysis to provide
additional insights to build the on active topics in scope in a given proceeding.
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This use case contrasts with the interconnection and service planning uses. Whereas both the
interconnection and service planning usesea are designed to inform specific IOU operations,

the policy planning use case is designed to inform CPUC proceedings and Decisions.
Furthermore, whereas the interconnection and service planning use cases define specific
analyses that the 10Us will perfo on a recurring basis, the policy scenario analysis use case
refers to potential future analyses to be scoped out and developed at a future date. This use
case could ultimately encompass a recurring analysis and/or it could encompass a series of one
off analyses

The Policy analysis planning use case is not currently fully defined. This proposal includes a high
level framework to begin to define this use case. The IOUs recommend this use case be
developed further before formal implementation.

Introduction and Background

1 At the November 14 WG, the WG discussed a proposal for a version of the Planning Use Case
that also included a policy scenario analysis component.

9 The IOUs recognize the potential value for ICA scenario analysis to inform policy discussio
However, the IOUs see this a different use case. Additionally, the IOUs believe the policy
scenario analysis use case requires further development before it can be formally implemented

9 This response to the stakeholder proposal is designed to clahijythe Policy Analysis planning
use case should be seen as a different use case than the service planning use case.

9 This response also proposes an initial framework for how the policy analysis use case might be
further developed.

Discussion

Following a omber of discussions, the WG has identified two main concerns that require resolution.

First, should policy planning and service planning be part of the same use case, or become two separate
planning use cases? Second, how should the policy analysigngarse case be implemented? This
document attempts to answer both of these questions.

The Policy Scenario Analysis Use Case is its own Planning Use Case
The 10Us understand the policy analysis use case to be substantively different from the servicgplan
use case. The following chart illustrates this through comparison of all three use cases.

Comparison of use cases
Use Case What the analysis Purpose of the analysis | How the analysis is used
does
Interconnection | Estimate available Streamline Support the interconnection
hosting capacityor interconnection process process
new resources by eliminating the need| 1 Developers use the results to
identify favorable locations.
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for certain screens
and/or analyses

9 I0OUs will use the results to durin
the intercannection application
process to avoid the need for
certain engineering components
of interconnection studies.

Service
Planning

Identify grid locations
where autonomous
DER growth forecasts
exceed hosting
capacity

Identify potential grid
investments to icrease
hosting capacity in
advance of expected
DER growth

Support the Distribution Service

Planning Process

1 10Us use the results to identify
potential locations requiring
projects in distribution plans and
in GRC.

9 Stakeholders use the results to
assess irmstments needed to
meet expected autonomous
retail growth of DER

Scenario
Analysis

Policy Planning

Identify interactions of
policy driven DER
growth forecast
scenarios and grid
hosting capacity

Compare hosting
capacity impacts of
policy alternatives, by
scale and location, for
optimizing goal
achievement and
ratepayer value

Support CPUC Policy Proceedings

and Decisions

9 Stakeholders use the results to
advocate among policy options

1 CPUC uses the results to compa
investments needed to meet
alternative polcy driven growth
of DER, or target locations for
investments and incentives

Proposed Framework for the Policy Scenario Analysis Planning Use Case

This section provides a higgwvel framework for developing the policy scenario analysis use case. This is
just an initial proposal; the IOUs recommend this concept be developed further prior to formal
implementation.

Under this concept, Policy Scenario Analysis use could be implemented ontayaase basis as
needed by an active CPUC proceeding. Thisaseis envisioned to reflect alternative DER growth
scenarios associated with policy options in support the specific needs of a given proceeding. This is
additional to the use of baseline ICA results in proceedings to identify or target locations f&niewnes
and incentives.

4. Initial Identification of potential ICA scenarios for analysis

a. Within the context of a CPUC proceeding, Commission staff or part(ies) to the

proceeding identify proposed scenario analysis through formal or informal processes
(e.g.via a Staff Report, Comments, PHC statement, workshop discussion, etc.)

information:

b. The part(ies) proposing an ICA scenario analysis should attempt to include the following
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I. What questions are being asked; how the ICA results answer the questions; how
the answers will inform the scope topic
ii. What is the detailed scope of the proposed analysis
1. Can the existing 576 hourly ICA results be used to inform the policy?
2. If not, what scenarios will be tested (i.e., alternative forecasts,
alternative policy regimes, ef)
3. How the (numerical) inputs for the scenarios will be determined
4. Etc.
5. Development of scope of analysis
a. CPUC staff and parties collaborate to develop the proposed analysis.
b. I0OUs estimate the workload associated with the analysis, and suggest options to
minimize additional workload.
c. Once the proposed analysis is defined, IOUs estimate lead time required for the analysis,
as well as the estimated cost of the analysis
6. CPUC formally provides guidance for the analysis, including cost recovery
a. CPUC Rulinggvides final guidance on scope, data inputs, schedule, etc., and
authorizes 10Us to open a memo account to track incremental costs of the analysis

Conclusion and Next Steps

1 The Policy Scenario Analysis use case should be considered its own use dasefrdiatthe
planning use case.
Further development of this use case is required; the above framework provides one potential path
forward.
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IREC Comments in Response to Revised Drafts on the Planning Us2 Case
ICA Working Group

Summary of Discussions to Date

The ICA working group discussed the planning use case during multiple meetings and while some
progress has been made (as reflected in the redlined drafts that have been circulated), the group has
not able to coalesce arouraiclear definition of the use case and its subcomponents or, importantly,
what the methodology or methodologies should be used for said use case.

It has been difficult to reach consensus on descriptions of the potential uses in the planning context, one
reason is that the | OUs are operating under a mor
envisioned by other stakeholders, but even in areas where there is fairly general agreement the details

have not yet been worked out.

There does appear the general agreement amongst participating parties on one aspect of the planning

use case. Broadly speaking that is to use the 1C
future DER growth, for the purpose of preemptively addressing thesd see ”  Ti®Uestakeloolders

broke that use case into multiple discrete parts in order to further discussion toward selection of a
methodology, but there is still disagreement on the details.

We know that the ICA results can identify where system cairgs currently exist because this was a

basic requirement of the interconnection use cad#is information alone could be used to inform
decisions in the wutility’'s annual distribution sy
realyassi st with proactive integration of DERs. Bey
layering on a forecast of expected DER and load growth. This could be a forecast narrowly developed

for the purposes of helping the utilities identify futusgstem constraints during their annual

distribution planning process. It could also be a forecast developed to demonstrate how DERs will be
deployed under different policy frameworks for the purposes of understanding how those policy

frameworks would impet distribution system needs. The stakeholders and IOUs now both appear to

agree that both of these are possible uses for the ICA, although the 10Us still consider only the former
forecast to be the “planning” use case.

Putting the semantics aside, wieethe disagreement appears to lie is in what exactly will be done from
a decision making standpoint with the results of the ICA under these two different types of forecasts.

During the working group discussion of the interconnection use case, we fbahdriderstanding how
the ICA outputs would be used shaped what was needed out of the methodologies being tested. Since

29 Since at this point there have been many héagdited drafts circulated with a lot still unresolved
IREC is providing this separate document as a statement of our current position on the Planning Use
Case.
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the working group has had difficulty getting agreement on how the results would be used, we have not
had the more detailed discussiob@ut what is needed out of the methodology.

In order to move this discussion forward it may be helpful for the Commission to provide more direction
during Track 3 of this proceeding about how exactly it would like the ICA results to actually be used in
the decisioamaking process (i.e. at what stage, what level of granularity should the results provide, how
will those results inform later steps and what additional data or inputs will be used in addition to the ICA
results to inform both investment decisisrand future policy making). IREC recognizes, however, that
Track 3 is principally focused on the distribution system planning process, so it may be necessary to
convene a conversation about the policy uses separately.

What Further is Needed to Seledviathodology

Even when just focusing on the one aspect of the use case where there has been common agreement,
IREC believes that there is still a lack of clarity both about how the ICA will actually be used to identify
system needs and what methodologymethodologies are appropriate to use for this task.

The utilities have identified three different possible approaches for how growth forecasts will be
compiled with the ICA results to help identify areas with possible system needs. It has been
acknowedged that each of these approaches have different pros and cons but there has not been any
actual testing of these approaches with the ICA methodologies developed during the Demonstration
Projects to see which produces the most meaningful and actiomabldts. Because the planning use
case requires combining a forecast with the ICA there are potentially different methodological question
than were faced in the context of the interconnection use case. Principally, the interconnection use case
requires casideration of what the ICA would be at particular nodes on the system. Since the planning
use case is more prospective and will necessarily be relying on a forecast of DERs installed across the
system vs. in a particular location (whether for system piag or policy planning purposes) it may be
difficult to analyze down to the nodal level. It has not yet been tested whether the methodologies
produce reasonably accurate predictions of system needs at a substation or circuit level.

The utilities havenot proposed using a common methodology for the planning use case, and indeed

PG&E has even suggested it would now |Iike to cons
through any vetting by this working group or the Commission for this usearaany other purpose. At

this time IREC is not advocating for the use of any particular methodology because it is our view that

there has not been any real demonstration of how the results would differ when used in these planning
scenarios. In particaf, IREC has real concerns about relying on the results of the ICA to authorize
investments in some form if there has been no credible testing of whether the results inflate or deflate

the predicted system needs. IREC does strongly believe that the dGIA ble used to help move

toward proactive ways of accommodating higher penetrations of DERSs, but any tool that will be used to
determine authorization for additional spending needs to be at least minimally tested.

Finally, with all of the ICA distribati system planning use cases that have been discussed, the utilities

have indicated that the IOUs would not actually rely on the outcomes of the ICA to identify upgrades,
but instead would use it as a guide upon which additional operational data woulddukta determine
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final need for upgrades. Since the ICA tested to date only identifies the limiting criteria and does not
actually identify what the best solution would be, it makes sense that there will need to be further
analysis. However, if the Conssion intends for the ICA to be used in a transparent manner to support
authorization of utility expenditures for proactive upgrades to the distribution system it is important
that the Track 3 process more clearly indicate what additional inputs will && aisd how the

information from the ICA will be refined so that there is confidence in the spending ultimately
authorized.

Conclusion/Recommendations

IREC is strongly supportive of using the ICA to guide both utility distribution system plannirgoatad a
inform Commission understanding of how policies and programs may alter distribution system needs
over time. Unfortunately, however, IREC has not acquired during this working group process a clear
sense of how the results from the existing methodpés may vary when the forecasts/growth
scenarios are applied.

IREC believes the Commission should adopt the full range of use cases identified by the stakeholders in
this process. However, there likely needs to be further discussion about what tlls aee for using

the ICA results in the manner identified in the selected use cases. There should be some (ideally
abbreviated) process to have the utilities actually provide some demonstration of how the
methodologies they propose to use differ in thegsults and some vetting of the overall potential

accuracy of those results to ensure that the ICA is not over or underestimating system needs when the
forecasts are applied.
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Summary of Recommendations

9 There is general consensus that a standard PV profile should be incorporated into the ICA tool.

1 The IOUs are currently performing additional analysis to develop a standard PV profile, as
discussed furthebelow.

1 The IOUs plan to present this standard profile in the November meeting.

Introduction and Background

In DRP Demonstration Project A, the IOUs utilized a common PV profile to show how a PV profile could

be used in combination with the technology agtio ICA to develop common PV ICA values. Those
values where then further mapped on the | OU s onl
The Obijective of this topic is to develop a PV profile which can be used for ICA-sydterllout and

which is can be used for interconnectionpapval of PV based DER interconnections.

Discussion
During the July 7, ICA working meeting it was agreed on that the |IOUs would proceed with the
determination of the appropriate PV curve. To do this, the IOUs plan to collaborate for three months to
evaliate the available data sets. Subsequently, the IOUs plan to present to the ICA working group a
proposed PV curve along with the underlying assumptions and data used to determine the proposed PV
curve.
The ICA working group agreed that at minimum theofeihg would be evaluated by the IOUs in their
determination of the PV curve:
1. The data used should be cleaned from inaccurate data. Such as verifying the zero values for
periods where PV output greater than zero
2. NREL PVWatts ® Calculator should be evaluatdetermine adequacy. (Note: Ultimately the
ICA should not rely upon a thigghrty tool, as the ICA will be used in the interconnection
process, and the interconnection process should not rely upon a third party tool. Instead, the
PVWatts calculator cabe used to develop a standard profile that will then be used in the ICA,
independent of any further modifications (or potential discontinuation) of the PVWatts tool.)
3. The proposed PV profile should have adequate temporal details covering 12 months of PV
performance.
4. The PV profile should be develop with the same nameplate PV modules as that of the inverter
nameplate. Example: 100KW of PV modules connected to a 100KW inverter
5. The IOUs plan to evaluate the impact to-RR\A when the DC power is oversizsdcompared to
the inverter. For example: 120KW of PV modules connected to a 100KW inverter
6. The IOUs plan to evaluate how tracking systems (PV with trackers) affect ICA
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It was also agreed that IOU should provide the underlying data to the ICA workirgajreast one
week prior to IOU presentation of the proposed PV profile
Conclusion and Next Steps

1 The IOUs are currently in the process of evaluating a standard PV profile as described above.
I The IOUs plan to review the proposed PV shape at the NovemBemé@éting
9 The IOUs will provide the detailed data prior to the WG meeting.

LGSY HY 5S@Sf2L) &
ICA Working Group

0F yYRIEF N

Parameter Comparison

IOU Comparison Chart
Comparison for inputs used in parameters of NREL PVWAQGITS to

SystemInfo  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 Application Information (Average
(roof
mount)
System Losses | 14% 14% 14% Default
Tilt 20 (res.) 18 18 Application Information (Average
15 (com/ind)
Azimuth 180 180 180 Application Information (Average
DC to AC Ratio | 1.03 1.15 1.15 Application Information (Average
PV Inverter 96% 96% 96.5% Application Information (Average
Efficiency
Ground Cover | 0.4 0.4 0.4 Default
Ratio

RI N.

Joint

aul

edi t t o

LGSY HY 5S@St 2LJ
Clean Coalition tracked
ICA Working Group

changes

Clean Coalition provided tracked changes ®diith language modifications and a note that IEEE 1547.1

is considering requiring inverter oversizing that would provide capacity that would increase ICA. To view
the tracked changes edits, please see the online version of the docuirtgrg://drpwg.org/wp-
content/uploads/2016/07/ICAtem-2-StandardP\fProfile _CleanCoalition.docx
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LuSY{YYbN LY S NI SN&

Joint | OUs’ ni i al Proposal
ICA Workng Group

Summary of Recommendations

1 The ICA WG concurrdldat the volt/var function withreactive priorityshould be incorporated
into the ICA tool.
1 The ICA WG had concurred that evaluating the impact of the volt/watt function in to ICA and
particularlyon impact to interconnected DER nameplate capacity
1 The ICA WG concurred that there is need to evaluate the ramp rate and soft reconnect function
and their impact to ICA
9 The evaluation would then be used to determine automation tool requirements (Requirtsmen
on the CYME tool, Synergy Tools, etc.)
M The studies would include:
o Evaluation of the Rule 21 volt/var function with reactive power priority, evaluation of
the proposed Rule 21 volt/watt function and evaluation of the Rule 21 Soft Star with
Ramp controldinction
o Evaluation of the requirements for such as CYME and Synergy
o Evaluation on a system wide implementation plan of ICA with Smart Inverters
1 The ICA WG concurred that due to the timing of when Smart Inverter with reactive priority will
be available othe market, the tudies to be completed in Q2018for a potential system wide
implementation on Q42018 through Q2019

Introduction and Background

In DRP Demonstration Project A, the IOUs performed a high level analysis utilizing the Smart Inverter
reactive power functions. Due to the timeline associated with the completion of Demo A, the studies
needed additional coordination in terms of methodologies and limitations. During the July and August
ICA working group meetings, the various smart invefdection were discussednd consensus on

which functions should be further evaluated for including into the ICA tool was reached.
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their impact into ICA and determine how the ICA tools such Cyme and Synergy would need to be
modified to allow automation of the Smart Inverter in the tooable t Srrart Inverter functionshows
the function which the ICA working group concurred on for further investigation.

Supports Supports Higher Further
Function Phase Timing Higher ICA |Connected KW(KVA) Comment Limintations )
Investigated
Values Values
Anti-Islanding I Q4-2017 NO NO Safety Functions Requirement NO
L High Volt: Ride-
ow/High Voltage Ride | Q4-2017 NO NO System Contribution NO
Through
Low/High F Ride-
w/High Frequency Ride 1 Q4-2017 NO NO System Contribution NO
Through
Produces all real (KW) first and onl
Dynamic Volt-Var R R K ) _( ) y Watt Priority Reduces Ability
. o 1 Q4-2017 Partially Partially reactive power if inverter has capacity NO
Operations (Watt priority) L. To Support Voltage Control
remaining
Dynatnic Volt-Va.r Extended | Q4-2018- Q4 Rule 21 d.oes not require oversize. Pending IEEE 1547.1 or CA
Operations (Reactive Phase | 2019 Yes Yes Reduction on real power when stakeholders suport to YES
priority) reactive power absorved activity earlierin CA
Ramp Rates Controls 1 Q4-2017 Evaluate No May support the flicker ICA limitation YES
Rule 21 does not require oversize. R )
. N Deactivated, may connflict
Fix Power Factor 1 Q4-2017 Yes Yes Reduction on real power when N NO
N with voltage control
reactive power absorved
Reconnect via soft start | Q4-2017 Evaluate NO May support the flicker ICA limitation YEs
Not intended to mitigate the Capability Only - Nota
Communciation Capability I Q4-2018 NO NO tinte > Mitiga pability Only NO
violations which limit ICA requirement to apply
Frequency Watt m Q4-2018 No NO System Contribution Same as Volt/Watt NO
Likely not available unitl Q3-
Voltage/Watt []] Q4-2018 NO Yes Will Reduce Real Power Production 2018. 12 months after YES
approval of Phase Il AL.
Capability Only - Not
Monitor Key Data m Q4-2018 No NO Information apa ,I fty Only ota NO
requirement to apply
Pendinng IEEE 1545.1
DER C -t
case-to m Q4-2019 NO NO Control Standard Development- NO
Energy/Retum to service .
Capability Only
- . . . -, Pendinng IEEE 1545.1
Limit Maximum Active Not intended to mitigate the
m Q4-2019 NO NO . . R Standard Development- NO
Power Mode violations which limit ICA .
Capability Only
Scheduling Power Values
aanodes m Q4-2018 NO NO Scheculing Capabilities Capability to Schedule Only NO

Table 1¢ Smart Inverter Functions

In its evaluation, the IOUs will baseline the analysis utilizing of each function utilizing the deftindfsset

being proposed as part of the CA Rule 21 Smart Inverter Working group. These function and their

default settings are as follows:

Volt-Var with reactive power priority
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For the voltvar function with reactive priority evaluation, the curve depictedrogure t Rule 21
reactive power volt/var curve wilbe used to baseline the impacts of the volt/var function to ICA values
as well as to evaluate the impact to the reactive power flow and need of the distribution system.
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Figue 1- Rule 21 reactive power volt/var curve
Further evaluation will be conducted as follows:

1. At 44% maximum reactive power as shown in the diagram below to evaluate the higher level of
reactive power draw on the distribution system

92.0%

+44% Q

Capacitive

Voltage(%/ Non)

VA Rating (Var)
Inductive
96.7%C
1033%0

A0,
4470

10,
C

2. At adjusted high voltage of 105% as shown below
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3. At 44% reactive power and 105% voltage as shown
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The evaluation should be conduction on at minimum three feeders:
1. Short feeder with high @ak, medium and low recorded load
2. Medium feeder with high peak, medium and low recorded load
3. Long feeder with high peak, medium and low recorded load

Volt-Watt Function

For the voltwatt function, the curve depicted oRgure 2¢ proposed Rule 21 volt/watcurvewill be
used to baseline the impacts of the volt/watt function to ICA values
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Figure 2 Proposed Rule 21 Volt/Watt Curve
The evaluation will be based on:

1. Exclusively using only the volt/watt curve as shown in Figure 2
2. Combination of the volt/var curve as shown on figure 1 and the volt/watt in figure 2.

The evaluation should be conduction on at minimum three feeders:
1. Short feeder with high peak, medium and low recorded load
2. Medium feeder with high peak, medium and leecorded load
3. Long feeder with high peak, medium and low recorded load
Ramp Rate and Soft Start Controls

For theSoft Start with Ramp Control functignthe default settings oRigure 3 Rule 21Ramp Control
Default Settingswill be used to baseline the pacts of the these functions to ICA values.

Connect/Reconnect Ramp-up rate: Upon starting power into the
grid, following a period of inactivity or a disconnection, the inverter
shall be able to control its rate of increase of power from 1 to 100%
maximum current per second. The default value is 2% of maximum
current output per second

Figure 3 Rule 21 Ramp Control Default Settings

The evaluation should be conduction on at minimum three feeders:
1. Short feeder with high peak, medium and low recorded load
2. Medium feeder with high peak, mediunrmd low recorded load
3. Long feeder with high peak, medium and low recorded load
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Conclusion and Next Steps
The ICA working group concurred that these studies should be completed by en261.82
(6/30/2018) and should include:
1 Report on the findings of thevaluation
1 Tool implementation requirements
1 System wide implementation plan. Depending on the findings of the study and the
requirements for tool development, a system wide implementation for Smart Inverter
function may be Q42018 to Q22019
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LGSYINY {LYODSNI SNEH
Non-Utility Party Comments (representing CALSEIA, Clean Coalition, and IREC)
on Joint | OUs o6 I niti al Proposal

ICA Working Group
August 29, 2017

Summary of Recommendations

1 The IOUs should not be conducting studies on potential changes ¥ait®/ar curve in this
proceeding.

1 The initial systenwide rollout of ICA should incorporate the benefits of Volt/Var functionality
with reactive power priority.

1 The Volt/Watt function will support larger DER sizes without further studies.

1 The Phase 3 scHaling function will support increased sizes of DERSs.

Background

SCE, on behalf of the IOUs, made a presentation at the August ICA Working Group meeting on the
impacts of smart inverter functions on ICA. There was limited time for discussion duringgbihgn

The California Solar Energy Industries Association (CALSEIA), the Interstate Renewable Energy Council
(IREC), and the Clean Coalition offer the following comments and recommendations in response to the
IOU proposal.

Discussion
The three smart inweer functions that are most important to consider in an interconnection context
are Volt/Var, Volt/Watt, and Scheduling.

Volt/Var

The Volt/Var function with active power priority will provide a large amount of voltage support, but the
non-utility partiesrecognize that with active power priority it will be difficult for utilities to rely on that
functionality when it is needed most. When the default setting of this function is changed to reactive
power priority, it will increase hosting capacity.

Approxmately 100,000 customers per year will install smart inverters throughout California IOU service
territories. This will quickly become an asset that will have positive impacts on hosting capacity.

As part of Demo A, the utilities worked with Cyme and &yirte begin building modules to incorporate
smart inverter functionality into the ICA. At previous Working Group meetings, the utilities expressed
that the vendors are willing to enhance that capability as needed and as feasible.

Rather than incorporatig this functionality into the ICA calculation, the IOUs have proposed
unnecessary studies. The I0Us propose to use the adopted Volt/Var curve as a baseline and measure the

79



California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

impacts of changes to the Volt/Var curve against the baseline. Such an exercisefiplace in this
proceeding. The utilities and other stakeholders in the Smart Inverter Working Group (SIWG) have put a
lot of work into developing the adopted Volt/Var curve. If the utilities want to revisit the outcome of

that work, they should do swithin the SIWG or in the new Rule 21 proceeding,-&2007.

The task in this proceeding is to produce numbers for the ICA. In Demo A, the utilities did not
incorporate the benefits of Volt/VVar with reactive power priority in the ICA. They should begin
immediately to do so for the first systemide rollout. The deadline for inverters to be set to reactive
power priority is still not settled, but most or all parties agree that the requirement is coming in the near
future. By the time the final report is bmitted by this Working Group, the start date for reactive power
priority will likely have been set.

The utilities will need to make assumptions for smart inverter penetration for purposes of ICA
calculation. The nodtility parties recommend assuming tlsame number of monthly DER installations
in 2018 and beyond as in 2016, dispersed according to the disaggregation methodology adopted this
month in this proceeding®

Scheduling

With Phase 3 functions, customers will be able to interconnect systems thdtvweaceed constraints in
certain hours of the year if they guarantee that they will curtail production during those hours to avoid
exceeding the constraints.

The advice letters that utilities recently issued for the technical standards of Phase 3 rigrintitude

the Scheduling function. Discussion of scheduling of inverter settings in the SIWG was mostly in the
context of demand response. However, the same functionality that enablealizgd settings changes
for demand response purposes will enables®@aal scheduling for interconnection purposes.

Since scheduling is likely a few years out, any impacts of scheduling on modeling ICA do not have to be
addressed immediately. Scheduling will give options to customers according to the current methodology
for the ICA. The rules for scheduling changes to inverter settings in response to ICA limitations will be
developed in R.2:07-017. In this proceeding, the Working Group report simply needs to acknowledge
that it is a technically appropriate use of the 1@Asthedule changes to inverter settings to alter the
generating or load profile during certain periods of the year in order to avoid ICA constraints.

Volt/Watt

The Joint Parties agree that the Volt/Watt function will not increase the ICA value butavill all
interconnection of larger systems. The Volt/Watt curve proposed by the utilities in pending advice

letters does not require a DER system to reduce production until voltage is above 106% of the nominal
voltage. This is above the upper limit of the acedye ANSI range, meaning that utilities should be
managing the circuit in ways that ensure that level is only reached on very rare occasions. The Volt/Watt

% “Assigned Commi ssioner’s Ruling on the Adoption

Scemari os, August 9, 2017.
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function may be employed on circuits thadp have un
voltage within range, but that is not a scenario the utilities should plan for.

To the extent that DERs are assumed to provide a negative impact when the circuit segment is at or near
106% of the nominal voltage, that impact should not be appliedifegrter-based DERs with Volt/Watt
functionality. This will allow larger DERSs to be allowed within the ICA values.

The utilities propose to study the impacts on ICA of having Volt/Var functionality in combination with
Volt/Watt as compared to only having KoVatt. It is not clear to the norutility parties why this is a

useful analysis. The SIWG has accepted that both functions can work in tandem. The utilities should be
including both functions for purpose of ICA calculation.
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LOGSY pY {& I NI LY@DSNISNJI
IOU Comments on Nottility Joint Initial Proposal

ICA Working Group
August 29, 2017

IOUs agree with stakeholders that the technical benefits of smart inverters should be incorporated to
ICA as soon as practicable. However, in order to do so, thensysbdeling tools used to calculate the
ICA must be updated to effectively and efficiently incorporate the Smart Inverter function to the ICA
automated algorithms.

Currently the tools require that smart inverter functions, in particularly, the Volt/vaction be

performed manually for each power flow simulation. That is, at each node, it is require that the
engineer assigns the volt/var curve for the DER specified at each node. Given the millions of electrical
nodes which will have to be analyzed as gdritCA, it is imperative that the modeling tool incorporate

the smart inverter volt/var function within the automated ICA modules. Without this automation being
incorporated in the modeling tools, it would be an impossible task for engineers to perfidgsm t
evaluation for all the electrical nodes.

Furthermore, in order to determine how the modeling tools need to be updated, more robust analysis
must be performed. While in Demonstration Project A, limited ICA with volt/var curve was performed,
that analy$s was geared toward determining how the proposed volt/var curve would affect ICA values
not how the tools would need to be modified to effectively incorporate. Also, in that analysis, the IOUs
assumed that a reactive power would always be available {fk@apower priority) and the IOUs did not
take into account that smart inverters would be program as active power priority as currently allowed in
Rule 21.

For the reasons specified below, the I0Us believe that a proper method of incorporating Smart
Invet er ' s Vol t/var function into ICA is as outlined

1 Performed more detail analysis to determine how the tools should be updated to performed an
automated ICA process

1 Work with modeling tool vendors to incorporate the required funogo

1 Update ICA with Smart Inverter ICA values when the volt/var functions has been incorporated in
the modeling tools ICA modules
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LGSY pY {YINI LYODSNISNA
CALSEIA and IREC reply to IOU response

ICA Working Group
October 27, 2017

Comments

In response to@mments from norutility parties on smart inverter functionality, the IOUs submitted

comments to the Working Group on September®2th those comments, the IOUs seemed to back

away from their earlier proposal for extensive new studies on potential chaiogbe Volt/Var curve.

I nstead, they stated “the system modeling tools wu
and efficiently incorporate the Smart I nverter fu
is the work to be donerad that reactive power priority should be assumed for the smart inverter

functionality.

In the response document, the IOUs offer three bullet points as steps forward:

1. Perform more detail analysis to determine how the tools should be updated to

performed an automated ICA process.

Work with modeling tool vendors to incorporate the required functions.

3. Update ICA with Smart Inverter ICA values when the volt/var functions has been
incorporated in the modeling tools ICA modules.

no

We agree with the second and tHipoints, but the first point is still a vague statement about the need

for more study: “Perform more detail analysis to
an automated I CA process.” | n abs dandwhemtiwoutdl ar ity
be completed, the IOUs should simply be working with the software vendors to incorporate smart

inverter functionality and use it in the ICA calculations. If there is a problem getting the modeling tools

to converge on a solution when gt inverters are enabled, it can be addressed by the IOUs and the
software vendors working together to refine the tools.

While we are not opposed to the I0Us doing ongoing internal research and analysis as they roll out the
ICA, we believe that it is esg@l that the smart inverter functionality being deployed in California be
included in the ICA. Without its inclusion the ICA results will be inaccurate and likelyaaicidate

available capacity.

31 The 10U document was dated August 29, which was presumably a typo.
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LGSY pY {YIFNI LYZBSNISNA
| OU response thad CARIEELBHIsAdGsesgponse to | OU res
ICA Workshop Group

In 1 OU s response to stakeholder comments in rega
calcul ati ons, | OUs of fered three bull et points as

1. Perform more detail analysis to determine how the tools should be updated to perform
an automated ICA process.

2. Work with modeling tool vendors to incorporate the required functions.

3. Update ICA with Smart Inverter ICA values when the volt/var functionskas b
incorporated in the modeling tools ICA modules.

CALSEIA and IREC do not view the need to perform additional analysis as outlined in bullet #1 and
c o mme n tIOUs bhauld sifnply be working with the software vendors to incorporate smart inverter

func onal ity and use it in the I CA calculations?”.
not necessary, the | OUs are in agreement to remov
analysis as they roll oandIRE@G.e | CA” as suggested b

The 10Us do want to clarify that since the existing ICA tools do not have the automated functionality to
incorporate the volt/var function in the ICA calculations, this function may not be ready for utilization as
part of the first system wideollout as required by Track | Decision. This function would be utilized on
subsequent ICA updates when the tool has been updated with this functionality.
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LOSY yY /2YLI N GAQS ! aa
Joint | OUs’ I ni ti al Proposal
ICA Working Group

Summary of Recomendations

1 The IOUs invite stakeholder feedback on Demo A Comparison of IEEE 123 test feeder

1 The IOUs recommend that a né@U analysis of IEEE 123 test feeder should be completed,
including comparison to 10U results

1 The above analysis and comparison camged to indicate whether there are any major gaps or
needed improvements for ICA implementation

1 The WG Final Report should summarize-iob analysis comparison

Introduction and Background

The May 23 2016 ACR required the IOUs conduct a comparativesmesgon one or more

representative California feeders. In Demo A, the 10Us used the IEEE 123 test feeder as a reference
circuit to compare | OU Demo A results (using both
between power system analysisdis (PG&E and SCE use CYME software, while SDG&E uses Synergi
software). 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 trbategen

CYME and Synergi. In the ICA WG Final Report, the WG recommended utilizing more representative
California feeders as a lottgrm refinement issue, while considering prioritization of other ldgagn

refinement studies, give potential costs andwsasce needs.

At the July 7 ICA WG meeting, Tom Russell (PG&E), on behalf of the joint utilities, presented a review of
the results from Demo A on the comparison of the IEEE 123 feeder. The presentation explained how
variations within modeling on the IEEE3 feeder were the most significant factor in the discrepancies.

Due to the inherent differences in models and tools, it was expected that the numbers would not be

exactly identical across the I0Us. The IOUs did find good tracking of similar rBsghsise the

anal yses were converging on similar results, the
sufficiently consistent and accurate.

It was identified that Item 2 overlaps considerably with Group IV Items F and G, which cover validation
and QA/QC of ICA results, respectively. It was also identified that there are additional EPRI test circuits
that are more realistic, with geography more similar to urban and rural circuits in California. Given that
these include a significantly larger numl#modes (1006000 vs. 123 nodes), the joint IOUs

recommend the first step should be external validation by a-lf@d party on the IEEE 123 circuit, which
should occur prior to a comparative assessment using more detailed EPRI test circuits. Th&gint 10
only made one modification to the IEEE 123 test circuit to ensure operational flexibility and can supply
the modified file for external validation.
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Discussion

The Working group discussed how, and with what tools-1@d parties may be able to perfortiis
validation. While similar tool comparison would ensure consistency, there is question on if we need
different tools to help validate as well.

One stakeholder representing DNV GL volunteered to help given that they are the developers of the
Synergi tol used by SDG&E. They are currently performing validation on the ICA modules, and mention
that this may be a good opportunity to compare notes and results with the ICA WG.

Overall there seemed to be consensus that third party validation was the nextestsure noAlOU
consistency.

Conclusion and Next Steps

9 Variations in IOU results differ mainly due to model assumptions and deviations versus hosting
capacity method

i Align with items F and G from Group IV

9 Get third party results on IEEE 123 test feetdetompare

1 Tom Russell (PG&E) will follow up with potential third party volunteers to perform this external
validation.

1 The Group IV topic on validation/verification was originally scoped by LBNL/LLNL.

LOSY yY /2YLI N 0AQDS ! 44

Joi nt Updad s’
ICA Working Group

Discussion

It was agreed upon in earlier working groups meetings that before any expansion to additional circuits
that an external party provide validation of the IEEE 123 circuit comparison. At the time DNVGL
volunteered to dosuch an analysis. After that, DNVGL never followed up with the working group on
completing this work. The IOUs do not think it makes sense to continue with any extra internal IOU
assessment until there is good alignment with an external party.

Conclusin and Next Steps

1 The Demo A dataset provided a good indication that ICA is overall aligned across the utilities

1 Alignment is desired with external validation before moving forward with more time intensive
comparative assessments

1 Since an external party @t willing to volunteer, it is suggested that the commission look to
hire a third party to perform the additional assessment if this is desired.

1 Continue with other forms of alignment and QA in other long term items
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LOSWAY3IES t KIFas
Joi nt nitda Brsposall
ICA Working Group

Summary of Recommendations
1 Utilities to evaluate one feeder to use as baseline to estimate the following:

1 Utilities to evaluate applicability of DER connecting to single phase DER
0 What type of DER connects to single pha
0 What level of DER typically requires 3 phase
1 Analysis should commence in Q1 2018 with results to be delivered in Q2 2018

Introduction and Background

As part of the Demonstration Project A working group meetings, the possibilities to calculate single
phase ICA was discussed. In those discussion, the IOUs agreed that ICA values for single phase radial
nodes could be additional ICA data which may be provided but stated that accurate ICA values would be
difficult to be determined because of the limitatiarf information for single phase radials and limitation

of the modeling tools.

Discussion

In order to accurate determine ICA at single phase laterals, it is hecessary accurately model the
conditions are currently in the field. Two major sets of inforimatare required in addition to that of
what is required for 3phase ICA calculations:

3. Phasing information. This information depicts how the electrical single phase and its single
phase | oad ( a®, b®d, cd ) is c¢ omofehe hetwdrk,ito t he
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

4. 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

This information above @epicted in figure 1

88



California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

— _ ld Lo b Lo
BTy T
oo LT T
39, _T_aq:r_ . O 39 330
a® ~ bd ~ cd T % T |
30 e 0 b
T T |
(W] L ® Cm%g %E
B | L
- 3 =ik ok

Figure 1- Circuit diagram with single phase radials

In addition to the data stated above (phasing and fusing), the ICA tool needs to be modify to
take into account limitation such as voltage imbalance, load imbalance, protectigation on

imbalance load, etc.

Conclusion and Next Steps

The 10Us proposed to evaluate one feeder to approximate the following areas what would be

required for system wide robut.

T

1

=

=

Single phase radials
system wide rollout of ICA.

Level of complexity to accurate determine the properties of each single phase lateral including

Wi

b reapgias gap of they 2048

phasing, fusing (protection) and other related characteristics

Cost of having to verify each single phaseial

Time required to be able to complete system wide evaluation

The capabilities of the existing modeling tools to account for impacts of single phase DER

installations such as single phase limits caused by balancing

Potential use of single phase 1GAues
Commence evaluation Q1 2018
Deliver results Q2 2018
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ORA’ s I niti al Proposal
ICA Working Group

Summary

T Given prior CPUC direction regarding I CA and
expanding ICA analysis shobkelwell underway.

1 The IOU proposal to provide a simplistic evaluation beginning in 2018 is unreasonable.

1 ORA proposes that a more detailed evaluation, as discussed below, be completed by December
1, 2017.

Introduction and Background

For the initial ICAleployment, ICA values will be calculated and presented for all three phase circuits,
but onlythe location of single phase circuits will be shown on ICA r#fajpbe proportion of distribution
circuits that are single phase is significant. For exampdy, tepresent 34% of circuit miles and feed
50.0% of customers for PG&ESCE has indicated that most DER connected under NEM are on single
phase circuits. The IOU presentation to the Working Group on September 19 and the IOU initial
proposal provided resons why expanding the ICA analysis to all circuits would be difficult:

1 The information for single phase laterals is not as accurate as that of three phase systems,

1 Single phase laterals have significant limitations based on capacity, load imbalanagsiagd f

9 Limitation of the modeling tools.
The status and limitations of single phase circuit hosting capacity were discussed at the September 19
meeting, and WG members noted the ICA methodology details must account for the limits of these
circuits. For eample, if a small rooftop PV is the primary source of DER on single phase circuits,
iterative I CA using a 500 kW increment may have
eval omfeedet* t o determine t he f eq@l€Aohsinge phase cacnid, c o st
and lists the scope and schedule of the evaluation.

Discussion

ORA agrees that the feasibility of extending ICA to single phase circuits needs to be evaluated, and that
if deemed viable, whether methodological modificatioms aequired based on the unique

characteristics of single phase circuits and the loads and DER connected to them. However, ORA does
not agree with the IOU proposal. First, system level conclusions cannot be gleaned from evaluation of a
single circuit. Mreover, the IOUs should have already evaluated the scope of the issue and potential
mitigation costs based on existing CPUC guidance. Second, the IOU proposal provides limited details for

32 Cite to D.1709-026.
33 PG&E response to data request GRB&E3, Q2. 33% of overhead circuit miles and 39% of underground circuit
miles are single phase. Thiiata is valid as of September 24, 2015.
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a single evaluation on one circuit than detailed evaluations wiktyield accurate estimates for each
|l OU" s system.

Third, ORA believes it is important to document the baseline condition of single phase circuits, including
why 10Us lack fundamental information about these circuits and how it fulfills its obligatioles EUC

451 without this information. The IOUs have explained that they lack information on single phase
portions of its distribution system, but have not explained why this situation exists or how the lack of
this information impacts planning and opei@ts. A similar situation existed for three phase circuits,

but in that instance, the issue pertained to compiling and verifying data that already existed. In

contrast, the | OUs’ presentation and isasiand al prop
conductors for single phase circuits is inaccurate orexistent>* This lack of information on single

phase circuits is troubling considering that the
levels of load as to not create sifjcant imbalance Imbalance creates circuit overloads, operational

i ssues, v &litisanglear How theul@Us cutrently are able to manage these issues without

accurate information on phasing, fusing, and physical characteristics of thd,@ath as the type of
wire or conductor.

Finally, PG&E stated in the meeting that it was currently evaluating a method of determining phase
information through an EPIC proje¥tThis and other similar projects should be defined, and the timing
of resultsshould be incorporated into IOU evaluations of this issue.

Conclusion and Next Steps
The 10U initial proposal is inadequate and untimely. ORA proposes the following next steps

1T Single phase radials wil!.l be dipartmitetd& i n t he
system wide rollout of ICA.

1 EachiOU should separately provide a proposal based on the specific situation within its service
territory including the following by December 1, 2017:

0 Scope of single phase or other types of circuits (e.g.fhase, network, etc.) currently
excluded from the ICA in terms of circuit miles and customers served,
o0 Summary of the types of customers currently connected to-thoee phase circuits,

Summary of the types of DER currently connected to-thoee phase cingits,

o Detailed information on the type of required circuit data that is not currently available,
and the scope of the lack of data (hypothetical example: SDG&E lacks accurate phasing
data for all single phase circuits feeding single family residences)

o Detfailed information on the quality of existing data, and the steps required to convert
the data into model inputs consistent with ICA requirements,

o

34Inaccuracy of wire/conductor type is indicated on page 10 of the ICAWG September 19, 2017 slide deck.

35 page 11 of the ICAWG September 19, 2017 slide deck.

36 Electric Program Investment Charge (EPIC) projett#2. “ Aut omati cally Map Phasing I
this project is scheduled to be completed in December 2017.
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An explanation of why the required data does not currently exist, and how the 10U
meets the requirements of BC 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 10U is experiencing because of the lack of data,

A detailed evaluation plan describihgw 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.

1 WG members should I review the IOU proposals by December 15, 2017 and @rogidew to
include in the final ICA WG report. This report should also address the potential use of single
phase ICA values.
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Joint | ORreposall ni t i al
ICA Working Group

Summary of Recommendations

1 Maintain current ICA calculation methods
1 Maintain current methods for integrating existing DERs within the ICA

Introduction and Background

In the ICA Working Group (WG) formed for Demo A, some stédketts 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 and stated that all DERs are load modifying resources. With this in mind, the ICA WG
long term scping document rescoped this item to include probabilistic modeling approaches and LMR
impact on key indicators and historical and forecast load profiles.

Discussion

ICA as an interconnection and planning tool is intended to provide DER developers ihg bapacity

at each electrical node that will not result in distribution upgrades. With this value, the developer can
enter the interconnection queue and have a reasonable amount of certainty that an upgrade will not be
triggered if the project is belowhe ICA limits.

A probabilistic approach to ICA would determine the limits for each criterion based on a range of values
for load and DER. The calculated ICA limits would then also be a range, and not provide the certainty
required for the interconneiion study process. Upon submitting an interconnection application, a DER

project would then trigger a study by the IOUs, which would run counter to the goals of the ICA, which is

to streamline the interconnection process. Further, depending on howttidyss performed,

upgrades may be identified for the project even if it is sized within the identified ICA range. For these
reasons, the I0Us propose to maintain the current ICA method, which provides more certainty within
the interconnection study procs.

In addition to probabilistic approaches, stakeholders expressed concern that existing DERs are not

added into the load profiles that are used within the ICA. Without including the impact of existing DERS,

the thought is that the ICA may overestimdbe available capacity. At the Septembef"18A WG

meeting, the IOUs explained that the load profiles used within the ICA are inclusive of both the existing
load and DER installed on the distribution system. in this manner, the impact of existing REExly
accounted for when calculating the ICA limits.
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Conclusion and Next Steps
1 Probabilistic ICA calculations can degrade the usefulness of the ICA for interconnection and

planning
1 The ICA currently reflects the effects of LMR in the existing loagswvhich are then used in

forecasting.
1 No modifications are necessary to incorporate LMR

94



California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

SY 9Y aSiK2R FT2NJ wSTf

Vd o 4

L G
t 20SYUGAlLf [2FR azZRATEAY
[ |

ORA Proposal
ICA Working Group

Summary of Recommendations

1 ORA supports recommendations from the IOU initial proposal.

1 Investigation of more robust methods to reflect the impact of Load Modifying Resources (LMRS)
on hosting capacity should be retained as a amgn issue to be considered after stakeholders
have rad the opportunity to use results from the initial ICA deployment and critique both the
results and methodology used.

Introduction and Background
Please refer to IOU initial proposal.

Discussion

ORA agrees with the recommendations of the IOU proposalciligent calculation methods are

appropriate and should be maintained for the initial deployment and the thaagterm. However ORA
understands that the load modifying characteristics of DER included in current load profiles are static,
include many assnptions 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 agrees with the concerns expressed by
the IOUs, but does not agree that the current treatment is the loast for the longterm.  ORA,

therefore, 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.

Concalision and Next Steps

1 ORA supports the conclusions from IOU initial proposal.
1 Investigation of more robust methods to reflect the impact of LMRs on hosting capacity should
commence in early 2019.
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Joint | OUs’ I ni ti al Proposal
ICA Working Group

Summary of Recommendations
T I OUs wi || di splay I CA with and without Operat:.
1 There is no established method other than performing power flows on variossilge
switching scenarios
9 The IOUs continue to invite researchers and the vendor community to develop approaches to
efficiently analyze abnormal conditions

Introduction and Background

The intent of the safety/reliability constraint is to ensure thatagerational 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 these points, the ICA determines the DER adoption that
produces noeverse flow in any configuration. The WG recognized that the method used to determine
operational flexibility is heuristic in nature and encouraged further discussion to determine non
heuristic methods to analyze operational flexibility.

The WG agreed amgécommended that the operational flexibility criterion based on no reverse power
flow across SCARgperated devices is a reasonable shiamm solution to the preservation of
operational flexibility. The WG recommended that in the first systeighe rollou of ICA results, two

sets of values be published, one with Operational Flexibility as a constraint and the other without.

Discussion

The 1 OUs will di splay I CA with and without “Rever
ICA. No additimal 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 switchingitomsl

While the I0Us look to implement this approach, there will ballenges to face in performing it in a
completely norheuristic manner:

1 There is no efficient method to create abnormal switching conditions in vendor tools other than
manually openin@nd closing switches

1 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

9 Calculation times and computing costs will significantly increase due to thdudelf possible
switching conditions
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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 eachndividual state. Because of this EPRI believes that:
1. Planning Margins for a reduction in hosting capacity would be difficult to mandate
2. Operational Flexibility may be impractical to gralculate and better applied in operations on
an as configured as nded basis.

The working group seems to general agree with these two 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 alsgenerally 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 intercormmedtiowever, 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.

Conclusion and Next Steps
1 10Us will display ICA with and withdDtp e r at i on al Fl exibility using
1 10Us will work with vendor and research community on efficient and reasonable techniques to
perform ICA on abnormal switching conditions.
1 Coordinate with Rule 21 ICA Working Group on best applicatibn “ Oper at i on al FIl ex
within the interconnection rules and process.
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ICA Working Group

Summary of Recommendations

1 10Us will displaydA with and without Operational Flexibili@pFlexy si ng t he “r ever se
method
1 There is no established method other than performing power flows on various possible
switching scenarios
1 The IOUs continue to invite researchers and the vendor commumitievelop approaches to
efficiently analyze abnormal conditions
1 The IOUs will catalog SCADA operated devices in their systems and provide them to the CPUC
and ORX

Introduction and Background

The intent of the safety/reliability constraint is to ensutet 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 gt-configuratiorthesepoints theOpFledCAvalues
determinedeterminesthe DER adoptiofevelthat produces no reverse flow in any configuration. The
WG recognized thahisthe method used to determine operational flexibility is heuristic in nature and
encouraged further discussion to determine Rbeuristic method to analyze operational flexibilignd

its impact on hosting capacity

The WG agreethat it was acceptable to use this heuristic approach for the initial ICA deployameint
further recommended thathisthe operational flexibility criteriorshould bebased on no reverse power

flow across SCARgperatedswitches and voltage regulators eevices-is-a+easonable-shderm
selutiontethe distribution circuits. Based on Demo A results, the OpFlex/safety criteria has a significant
impacipreservationof overall ICA value¥ operational-flexibility The WG recommended that in the first
systemwide rollout of ICA results, two sets of values be published, one with Operational Flexibility as a
constraint and the other without.

37 Other parties are not included here due to data confidentiality and security issues. This is not intended to define

actual distribution othis data based on the outcome of overarching discussions of data in the DRP context.

38 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 eadliyubn 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 methdde®dwables 3 and 4 in Section

5); SCE did not provide guantified i mpact s, but stated
significantly increase the Integration Capacity..” (see
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Discussion

The IOUs will displaglA wi t h and without “ Revéorirsttel FI ow” Oper al
implementation oflCA. No additionalanalytical approachesvere provided to the working group other

than what utilities have performedsing reverse flow. Because of this the IOUkstalt 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 ballenges to face in performirigin a
completely norheuristic manner:

1 There § no efficient method to create abnormal switching conditions in vendor tools other than
manually opening and closing switches

9 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 appable configurations

9 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 beliee that the best procedure to determine absolute minimum hosting capacity for feeders is to
analyze each individual state. Because of this EPRI believes that:
3. Planning Margins for a reduction in hosting capatinould be difficult to mandatg®
OperationalFlexibility may be impractical to piealculate and better applied in operations on
an asconfigured-asieeded basis evaluate reconfiguration options,
5. 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 tHesestatements. 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 wking 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 mardjimwit
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 nd®U working group nrabers 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 reconfiguréfions.

¥“Planning Margi n” iammostinddapacitg valsedower thandaselirelvdlue ® hccourg 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.

40 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, andufficient to mitigate safety and reliability concerns in others.

4“1 WP members acknowledge that limiting circuitoafigurations would result in outages impacting more
customers or outages with |l onger duration, but suggest
and benefits of other alternatives.
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As part of thanvestigation of alternatives to neheuristic safety criteria, ORA recommends that each
I0U 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. Withauté#ta, 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 shetérm OpFlex criteria. This information will allow the benefit to
be defined in cost begfit analyses which should accompany an evaluation of alternatives. For example,
outage costs are highest for commercial and industrial (C&l) customers, so evaluation of alternative
methods would benefit from information on the level of SCADA automatiopredominantly C&l

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 Nefteps

T 1 OUs will display I CA with and without Operat:i
1 10Us will work with vendor and research community on efficient and reasonable techniques to
perform ICA on abnormal switching conditions.
{ CoordinatewitRul e 21 | CA Working Group on best appli
within the interconnection rules and process.
1 The IOUs will catalog SCADA operated devices in their systems and provide them to the CPUC
and ORA.

100



California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

LGSY pY 59wa ¢KFaG { SNIBBS
Joint | OUs’ I ni ti al Proposal
ICA Working Group

Summary of Recommendations

1 Continue to utilize the existing ICA load profiles
1 DER providers should utilize existing load profiles to determine ability to serve peak load

Introduction and Background

In the ICA Working Group (WG) formed for Demo A, stakeholders from Solar Retina expressed desire for
the ICA to identify peak load days, and to correlate the ICA curves to specific weather conditions. Within
the working group long term scoping documents, thisieswas further clarified to evaluate a proposal

to add four additional load shapes to the ICA.

Discussion

Stakeholders from Solar Retina expressed the desire to have additional ICA profiles that would allow the
scheduling of DERs to meet the demandbatfdays, while selfestricting generation on cold days so as

not to exceed the ICA limits. The published ICA limit was thought to be too restrictive, and that
significant capacity is left on the table that could be utilized by a DER system if prqmendyeal such

that it does not violate any ICA limit.

The 10Us note that applicants to Rule 21 and WDAT are not restricted on the size of the system they can
install, rather, their respective interconnection agreements spell out dispatch limitationdHRa

provider wants to install a larger system, and have it restricted to a lower dispatch to meet distribution
system | imitations, they are free to do so, so I|o
violations. The current ICA cungige a very good indication as to the size of DER required to meet

those high load conditions, while also providing the dispatch limit it is likely to see during low load

conditions.

Regardless of the granularity of the ICA, it remains a tool to beingaterconnection study, not an

operating tool. Additional curves would not guarantee that a DER could reach a certain level of dispatch

on a hot day. Due to system conditions, that DER could be limited by factors not considered in the ICA,
suchasabnomal circuit configurations. The DER’s inte
the DER may be dispatch limited due to operating constraints, regardless of the value calculated in the

ICA.

The 10Us expect that much of the concern surroundiig issue will be mitigated when new tools and

systems such as DERMs are deployed that will allow real time dispatch instructions to be issued to DERSs.
The proliferation of smart inverters will also allow DERs to schedule dispatch based on day ahead
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schedlles, as well as real time signals. In this manner, DERs will be able to load follow, taking advantage
of those high load days will ensuring system integrity during low load days.

Conclusion and Next Steps
9 Existing ICA curves appropriately account fohlagd low load days
1 No modifications to the ICA are necessary to size a DER system to serve peak load
9 Future operating tools and systems (such as DERMS) will enable DERs to load follow
1 When the limiting ICA value is a protection limitation, the abilitinttrease the size of DER
behind the ICA may not be available.
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IREC editso J 0o i n't | OUs"’ I ni ti al Proposal
ICA Working Group

IREC provided edits and comments in tracked changes to the 10U proposal. To view these tracked
changes, please see the online documptips://drpwg.org/wp-content/uploads/2016/07/ICAtem-
DERdgo-ServePeaklLoadIREC.docx

Summary of Recommeniians

1 Continue to utilize the existing ICA load profiles
1 DER providers should utilize existing load profiles to determine ability to serve peak load

Introduction and Background

In the ICA Working Group (WG) formed for Demo A, stakeholders expressedfaledieel CA to

identify peak load days, and to correlate the ICA curves to specific weather conditions. Within the
working group long term scoping documents, this issue was further clarified to evaluate a proposal to
add four additional load shapes todHCA.

Discussion

Stakeholders expressed the desire to have additional ICA profiles that would allow the scheduling of
DERs to meet the demands of hot days, whiletgsdfricting generation on cold days so as not to exceed
the ICA limits. The publishé@A limit was thought to be too restrictive, and that significant capacity is
left on the table that could be utilized by a DER system if properly operated such that it does not violate
any ICA limit.

The 10Us note that applicants to Rule 21 and WDAT@reestricted on the size of the system they can

install, rather, their respective interconnection agreements spell out dispatch limitations. If a DER

provider wants to install a larger system, and have it restricted to a lower dispatch to meet distribu
system | imitations, they are free to do so, so | o
violations. The current ICA curves give a indication as to the size of DER required to meet those high

load conditions, while also providirtge dispatch limit it is likely to see during low load conditions.

Further granularity in the load data would help customers further understand the possible operational
configurations and interconnection parameters that might allow a customer to opithie sizing and
operation of their system without triggering significant upgrade costs. However, there are limitations to
the modeling of the ICA that at this time would likely require projects to undergo some level of
interconnection review if they arerpposing operations designed to closely track past load curves

The 10Us expect that much of the concern surrounding this issue will be mitigated when new tools and
systems such as DERMs are deployed that will allow real time dispatch instructionssadgbto DERS.
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The proliferation of smart inverters will also allow DERs to schedule dispatch based on day ahead
schedules, as well as real time signals. In this manner, DERs will be able to load follow, taking advantage
of those high load days will ensng system integrity during low load dayAt this time, the working

group determined that immediate work to increase the granularity of the peak load data was not a high
priority, but it may be an issue that could be revisited over time as the ICAstdeployed and its role in
helping to optimize project siting and operations becomes more clear.

Conclusion and Next Steps
1 Existing ICA curves appropriately account for high and low load days
1 No modifications to the ICA are necessary to size a DERrsisterve peak load
9 Future operating tools and systems (such as DERMS) will enable DERs to load follow
1

When the limiting ICA value is a protection limitation, the ability to increase the size of DER
behind the ICA may not be available.
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More Than Smart summary, for WG review
ICA Working Group

S
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Summary of Recommendations

1 10Us will include refinemés to 1) load profiles display, 2) color display, and 3) range display
within the first system roll out.

1 CALSEIA will arrange another conversation with DER developers and the joint IOUs on the
functionality and usability of the ICA tool, to inform the ugeide, map display, and potential
development of an API.

9 Stakeholders will provide additional information on what should be included in the ICA User
Guide. It is not yet determined whether the User Guide will be available by the first system roll
out.

Introduction and Background

During the development and review of Demo A, the Working Group agreed that the joint IOUs should
work to standardize the map and downloadable data set format for the first system rollout, and that
additional enhancements to majisr the full system rolbut may be added by the utilities as allowed by
their tools and respective limitations.

All Il0Us make the following information available via downloadable data set from their Demo A

projects: 1) Demo A final report; 2) ICA Trarwsta3) load profiles; 4) customer type breakdown; 5)

detailed ICA results by circuit. The WG agrees that the following attributes should be available across all
three 10U maps: 1) circuit; 2) section ID; 3) voltage (kV); 4) substation; 5) system1%0i®ecus

breakdown percentage (agriculture, commercial, industrial, residential, other); 7) existing generation
(MW); 8) queued generation (MW); 9) total generation (MW); 10) ICA with uniform generation (MW);

11) ICA with uniform load (MW); 12) integratiorpeaity of a generic PV system (MW).

For additional enhancements, the Working group should discuss whether the addition may be included
within the first systemwide rollout, as well as an estimate of associated IT requirements and potential
costs.

Discusgin
The Working Group discussed these three ACR combined items at the Octpbeson meeting. In
addition to identified asks from stakeholders, the conversation was informed by-haure

105



California Distribution Resources Plan (R. 14-08-013)
Integration Capacity Analysis Working Group
Final ICA WG Long Term Refinements Report

“I'ntroduction to | CA” webi naaddit@nalnmsightoawhatDER devel o
modifications may make the ICA maps and downloadable data sets more user friendly.

The following items have been identified so far as additional refinements to increase data sharing and
usability of the ICA tool, within the inteonnection use case:

Development of an Queryable API

DER developers and some Working Group members have identified the development of a queryable
application programming interface for the ICA tool to support search functions and possible integration
with other tools. It is suggested that a good first step would be to understand what type of data
developers are looking for, and in what format, before the joint IOUs determine feasibility with their
respective IT departments. The WG should also considexpkcations of this request within the Rule

21 proceeding.

Map key and other map enhancements

WG members agreed that the joint IOUs should use the same key and color scheme to represent
integration capacity on the maps. First, the color ranges useadicate hosting capacity ranges should

be uniform across the IOUs. The Working Group discussed that red should represent a lower ICA (closer
to the 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. While the WG did not come to a conclusion,

it agreed to pose the question to DER developers for input.

In addition to the map key, WG members identified several additional enhancements. First, joint IOUs

are asked to standardize how load profiles are displayed on the maps, using the same labelled axis units.
The WG discussed how the primary criteriaatioln is identified and whether it should be shown on the

map as well as within the downloadable data set. It was discussed that displaying the primary violation
directly on the map interface may be too misleading or simplistic, and that the way it iaygigmow in

the downloadable Excel file may be sufficient. The joint IOUs also discussed that some of the load profile
information may fall under customer confidentiald]
published, the ICA map shoulthke a note of why the data is unavailable rather than showing a blank.

Finally, stakeholders requested that the RAM map be available either as a toggle or a separate tab as

part of the ICA map interface.

It was suggested that these changes may be iredudithin the first systenwide roll out.

ICA User Guide
WG members agreed that an ICA User Guide should be created to facilitate the use of the ICA tool by
developers. This user guide should cover the following:

- How to access and understand the downlobldaExcel file
- Explanation of the operational flexibility ICA number
- How to use the ICA Translator tool
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Conclusion and Next Steps

1 More Than Smart looks forward to comments from WG members to refine and include any
additional desired enhancements to theAl@ol to improve user friendliness and data sharing
capabilities, including from Joint IOUs on affirming timeline of when enhancements may be
available (i.e., as part of the first system roll out, or as a goal fortlenng refinement).

1 CALSEIA will wovkith the joint IOUs to schedule a follow up conversation with DER developers
to better inform the usability conversation, particularly around 1) whether the ICA map should
demonstrate fixed or variable ranges, 2) what should be included in the ICA uder gud 3)
how to potentially develop an API and what data is necessary to include.
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Summary of Issue Development
CALSEIA

Introduction and Background

Discussion

During the ICA webinar, a questionsuaised regarding the availability of application programming
interface (API) capability for the ICA online maps. The IOUs mentioned the capability is not available. In
the following Working Group meeting, CALSEIA identified this as a priority itemeidils expressed
willingness to work with the stakeholders to develop the 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 capatyilivould allow users to programmatically collect the data presented in the

ICA online maps. Example of data includes but is not limited to: location of circuits, existing and
projected load profiles of circuits, distributed energy resource hosting capatityThe preferred

method for API development would be for IOUs to follow the ESRI ArcGH lmaifiabilities as shown

on: https://developers.arcgis.com/python/

Currently, the ICA online mapsquire a user either to search for each specific location on the map and
point and click to extract relevant information or to type in an address. It is not feasible to do this for
some applications of assessing opportunities for deploying high volum&RE on multiple circuits that
require many potential interconnection locations to be assessed. The API capability would allow a user
to programmatically extract this information from the ICA online maps {esckservers in bulk which

will save time and reources and make maore robust use of the ICA possible.

APIs are a set of protocols and routines that enable users to draw data that is available via a website
directly into another software application and tools. DER developers have tools and softwaneottheit

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 limihe ways in which ICA can be used.

PG&E stated potential privacy and security issues may prevent them from developing an API capability.
SCE has API functionality in its ICA map but has chosen not to make it available to users.

Conclusion and Next Steps

1 The Commission should decide whether security or privacy concerns warrant prohibition of API
functionality for the ICA. The Commission could decide that some types of information should
be made available and other types should not.
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ICA Working Group

Summary of Recommendations

9 Follow related proposals in Planning use case around using DER Growth
1 Relating Growth to ICA will determine forecasted needs, but not necesspgiade solution

Introduction and Background

The ICA planning use case envisions that ICA will assist with future planning decisions. ICA, combined
with DER growth forecasts (discussed under DRP Track-8a8kli), can be used to identify circuits

that require upgrades to accommodate forecasted DER. This activity will take findings and
recommendations from the Revised Fraworks and Assumptions documeantd/or the ACR Ruling on
DER Growth Scenarios and incorporate any necessary changes into ICAopEappr

The Interstate Renewable Energy Council (IREC) additionally presented discussion questions regarding
methodologies for determining growth scenarios that are integrated with ICA, and how the ICA results
can be used for planning and decisiorakingprocesses (including recommendations and results from
the DRP Track 3 S{llvack 1 workshops on DER growth scenarios). These questions are summarized
from the original scoping proposal below:

a. An evaluation of the results of the ICA analysis integratedth@gyrowth scenarios (and if the
methodologies used provide accurate results that can be used for planning purposes, including
annual distribution planning and informing assessments proposed for grid modernization).

b. Are the results actionable over a uskfune period, and accurate and granular enough to
identify where upgrades will be needed? Do the results inform which type of action that can be
taken, or should they?

Discussion

As discussed within the Planning use case discussions, the growth caedo® inelp determine
forecasted areas of system deficiency. Iltem 1 established some of the framework of which this would
work and what technical considerations have to be considered. The details of the three points can be
found in the Item 1 proposal andlill follow the discussion there. They are:

1. Granularity of DER Growth Forecast projections
2. Application of ICA results in comparison to DER Growth Forecast
3. Which DER Growth to consider due to granularity and applicability in tariffs

As for the mentioned gestions, the 10Us see the results of the analysis using ICA and growth scenarios
to be sufficient in identifying possible deficiencies. Using the DER growth in conjunction with the ICA
results will help provide locations and characteristics of forecasgditidncies in the system to
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accommodate the expected DER growth. This assessment does not however provide a final solution set
of identified projects to use in the GRC. This data set can then be provided to the distribution planning
teams to continue wh finding a solution to solve the deficiency. These solutions would be solved for
and identified in conjunction with projects associated with loading to ensure a coordinated effort to

solve the deficiencies.

The 10Us see usefulness and applicability toguthe results to help inform the planning process.
However, 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
diredly 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.

The use othe forecasts was discussed to limit the inclusion of wholesale forecasts at this time. As time
progresses, the wholesale forecasts will need to become more granular for use within the tools and
processes to properly use. Also, the current cost shatingture does not make it practical to include
wholesale in the specific planning use case. That being said, cost sharing structures is a topic in the
R.1707-007 proceeding. These discussions will be followed and considered as appropriate.

Conclusiorand Next Steps
1 Use the Track 3 DER growth scenarios to compare/utilize with ICA to determine forecasted
deficiencies to host DER for further study
1 Do not use wholesale growth in analysis due to (1) lack of granularity/certainty of placement
and (2) rulesequire them to mitigate and pay for the issues that they cause
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Summary of Recommendations

9 Follow related proposals in Plangi use case around using DER Growth
1 Relating Growth to ICA will determine forecasted needs, but not necessarily upgrade solution

Introduction and Background

The ICA planning use case envisions that ICA will assist with future planning decisions. l©&dcomb
with DER growth forecasts (discussed under DRP Track-8a8kli), 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 Assumptiocument and/or the ACR Ruling on
DER Growth Scenarios and incorporate any necessary changes into ICA, as appropriate.

The Interstate Renewable Energy Council (IREC) additionally presented discussion questions regarding
methodologies for determining gra¥v scenarios that are integrated with ICA, and how the ICA results
can be used for planning and decisimraking processes (including recommendations and results from

the DRP Track 3 S{llback 1 workshops on DER growth scenarios). These questions are s&gdmar

from the original scoping proposal below:

a. An evaluation of the results of the ICA analysis integrated into the growth scenarios (and if the
methodologies used provide accurate results that can be used for planning purposes, including
annual distributbn planning and informing assessments proposed for grid modernization).

b. Are the results actionable over a useful time period, and accurate and granular enough to
identify where upgrades will be needed? Do the results inform which type of action thatcan b
taken, or should they?

Discussion

As discussed within the Planning use case discussions, the growth can be used to help determine
forecasted areas of system deficiency. Iltem 1 established some of the framework of which this would
work and what technideconsiderations have to be considered. The details of the three points can be
found in the Item 1 proposal and will follow the discussion there. They are:

1. Granularity of DER Growth Forecast projections
2. Application of ICA results in comparison to DER @&réwrecast
3. Which DER Growth to consider due to granularity and applicability in tariffs

As for the mentioned questions, the I0Us see the results of the analysis using ICA and growth scenarios
to be sufficient in identifyingpossibledeficiencies. Using hDER growth in conjunction with the ICA
results will help provide locations and characteristics of forecasted deficiencies in the system to
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accommodate the expected DER growttoewever, given known and unknown uncertainties in circuit
level forecasts, Fthis assessment does not however provide a final solution set of identified projects to
use in the GR@nd other usesdentifiedin the ICA planning use cas&his data set can then be provided
to the distribution planning teams to continue with findingagion to solve theforecastdeficiency.

These solutions would be solved for and identified in conjunction with projects associated with loading
to ensure a coordinated effort to solve the deficiencies.

The IOUs see usefulness and applicability to usi@gesults to help inform the planning process.
However, the results from the ICA process are not intended to be a solution set, but only an
identification ofpotentially 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.

The use of the forecasts was discussed to limit the inclusion of wholesale forecasts at thistiateon

the assumption that wholesalBER is not included in the IEPR forec#s time progresses, the

wholesale forecasts will need to become more grantdamuse within the tools and processes to

properly use. Also, the current cost sharing structure does not make it practical to include wholesale in
the specific planning use case. That being said, cost sharing structures is a topic inaM17
proceeding. These discussions will be followed and considered as appropriate.

Conclusion and Next Steps
1 Use the Track 3 DER growth scenarios to compare/utilize with ICA to determine forecasted
deficiencies to host DER for further study
1 Do not use wholesalgrowth in analysis due to (1) lack of granularity/certainty of placement
and (2) rules require them to mitigate and pay for the issues that they cause

LGSY oY LYO2NLILIRNYGS [ S
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IOU response to ORA revisions
ICA Worksbp Group

The Office of Ratepayers Advocates (ORA) provided
incorporation of learnings from Track 3 DER growth. The I0Us understanding of the redlines

modification provided by ORA is that the redlines clasifiet hat t he | OU’ s distribut
use data from the ICA planning use case to determine a solution to an identified deficiency of the grid
based on the forecasted DER at the feeder | evel
ORA’s i ntended, the | OUs then recommend additional
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Summary of Recommendations

9 Follow related proposals in Planning use case around using DER Growth
1 Rdating Growth to ICA will determine forecasted needs, but not necessarily upgrade solution

Introduction and Background

The ICA planning use case envisions that ICA will assist with future planning decisions. ICA, combined
with DER growth forecasts (dissesl under DRP Track 3, Stdck 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 Interstate Renewable Energy Council (IREC) additionally presented discussion questions regarding
methodologies for determining growth scenarios that are integrated With, and how the ICA results

can be used for planning and decisimraking processes (including recommendations and results from

the DRP Track 3 S{llback 1 workshops on DER growth scenarios). These questions are summarized
from the original scoping propokhelow:

c. An evaluation of the results of the ICA analysis integrated into the growth scenarios (and if the
methodologies used provide accurate results that can be used for planning purposes, including
annual distribution planning and informing assessmemtgposed for grid modernization).

d. Are the results actionable over a useful time period, and accurate and granular enough to
identify where upgrades will be needed? Do the results inform which type of action that can be
taken, or should they?

Discussion

As discussed within the Planning use case discussions, the growth can be used to help determine
forecasted areas of system deficiency, but it has not yet been determined or demonstrated which
methodology is best suited to accomplish this goal or how ateube results will be at identifying grid
deficiencies (even assuming the forecast was completely accurate). Iltem 1 is currently under
consideration and may provide some direction as to the manner in which the ICA combined with the
growth forecasts may besed. The details of the three points can be found in the IOUs Iltem 1 proposal
and will follow the discussion there. They are:

4. Granularity of DER Growth Forecast projections
5. Application of ICA results in comparison to DER Growth Forecast
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6. Which DER Growtio consider due to granularity and applicability in tariffs

As for the mentioned questions, the 10Us see the results of the analysis using ICA and growth scenarios
to be sufficient in identifying possible deficiencies. IREC does not believe there havanyeesults
published to support this conclusion at this time. There needs to be further discussion and analysis of
which methodology should be used to run the planning scenarios. Some of the open questions include:
If the forecasts are done only atdtsubstation or circuit level, how does that impact the results of the

ICA which is currently run on a nodal level? Is the iterative method the appropriate tool to run in
conjunction with forecasts if the specific locations of the DER are not knownliteynever will be

since the forecasts are a prediction only)? Are the results produced when combining a growth forecast
with the ICA sufficiently accurate to guide decision making? Is the streamlined tool or a stochastic
approach better suited to pragde more meaningful results in light of the imprecise nature of the DER
locations in any forecast?

Using the DER growth in conjunction with the ICA results could help provide locations and

characteristics of forecasted deficiencies in the system to accaateahe expected DER growth. This
assessment does not however provide a final solution set of identified projects to use in the GRC. This
data set can then be provided to the distribution planning teams to continue with finding a solution to
solve the déiciency. These solutions would be solved for and identified in conjunction with projects
associated with loading to ensure a coordinated effort to solve the deficiencies. However, even though
the DER growth + ICA results will not result in the finaisitat on what solutions are needed, it is still
necessary to have a reasonably accurate starting point. Otherwise areas where needs might arise will be
mi ssed, or needs might be forecasted that won’t
determine this.

The IOUs see usefulness and applicability to using the results to help inform the planning process. IREC
also is optimistic that the ICA can be used in conjunction with the growth scenarios to guide decision
making. However, the results frothe 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 pointafation 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 sritwill be a first step in determining where to analyze

further.

The use of the forecasts was discussed to limit the inclusion of wholesale forecasts at this time. As time
progresses, the wholesale forecasts will need to become more granular for tse thie tools and

processes to properly use. Also, the current cost sharing structure does not make it practical to include
wholesale in the specific planning use case. That being said, cost sharing structures is a topic in the
R.1707-007 proceeding.These discussions will be followed and considered as appropriate. While IREC
agrees that there are challenges associated with incorporating wholesale projects into the forecasts, it
should also be recognized that, for those same reasons, the result®aligely to be as meaningful in

terms of predicting where upgrades may or may not be needed if wholesale projects are left out. There
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is a risk that this could mask opportunities for cost sharing and use of DERs to defer upgrades as well.
The Commissioshould be aware of this as it considers actions based upon the ICA results.

Conclusion and Next Steps

9 Further discussion and analysis may be needed to understand how to ensure sufficiently
accurate ICA results when layering on forecasts which are eoiga regarding DER locations.

1 Use the Track 3 DER growth scenarios to compare/utilize with ICA to determine forecasted
deficiencies to host DER for further study

1 Do not use wholesale growth in analysis due to (1) lack of granularity/certainty of plateme
and (2) rules require them to mitigate and pay for the issues that they cause. Consider how this
may impact the meaning of the results in later decision making processes.

940552.1
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Summary of Recommendations

1 Continue to validate through comparative assessments across tools

1 Evaluate effectiveness in streamlining interconnection process when implementing in Rule 21

1 Continue to drive alignment on IEEE 123 feeden(I8 and use learnings to inform validation
and comparison across tools and stakeholders

1 Continue alignment of use of hourly metering data to reduce the main driver of uncertainty in
the model (Item 9)

Introduction and Background

This activity was outlirgein the May 23, 2016 ACR as a lbeign refinement item. A scoping proposal

was presented by LNBL/LLNL, and discussed by the WG. The scoping proposal identifies that any of the
concerns with the initial ICA methods have been addressed by moving to mibre itérative methods

(i.e., direct simulation of the distribution grid using the commercial models), applying the analysis to all
feeders, etc. Some questions regarding validation still remain, as outlined below, and more fully in the
scoping proposal.

The original scoping proposal developed a number of questi@ansummary of the types of questions
are included here. The WG should refer to the original proposal when it begins discussion of this topic.
i) What are the objectives of validation (e.g., betibility, repeatability, applicability, etc.)?
i) Which components need to be verified (input, methodology, tools)?
i. With regards to input data, what steps should be taken by IOUs, and how well are
capabilities and impacts of DER captured in the hourly pfofile
ii. Within the methodology, are methods/assumptions transparent, and can results be
compared across ICA methods (e.g., EPRI, Sandia, NREL)
iii. With regards to verifying the tools, how do results compare across tools (e.g., CYME,
Synergi, OpenDSS, Gridi)?
iii) How much uncertainty exists, how much is acceptable, and where can it be reduced?
iv) What are the appropriate datasets to serve as a reference point for validation anepiuity
improvements to the method (e.g., IEEE 123, IEEE 8500, PG&E 12 represtaddéavs)?

Discussion

There is much overlap with the comparative assessment item and thus will utilize recommendations
from that proposal where appropriate.

The main objective of the validation is to provide transparency and confidence on the res@dttOUHh
see two main ways to approach validation. The first is to continue down the path of industry
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engagement and comparison across tools as being explored in Item 8. The second is to evaluate
usefulness of results towards application in the intercorioecprocess. As ICA is implemented into
Rule 21, the IOUs can start to see how well it helps streamline the process.

As far as the input components, the IOUs always strive to ensure data is adequate to serve the analytical
need and continue to increaseqxision of data to help make better models where feasible and cost
effective. The main component to which the IOUs see great importance to its impact to the analysis is
the load allocation inputs to the model. As performed in Demo A, the IOUs are nsakitgp use the

hourly metering data that is available to help allocate loading throughout the model more appropriately.

As for transparency of methods/assumptions/tools, the I0Us can rely on the continuation of
comparative analysis (Item 8) and reportisignethods and assumptions already provided to the
working group. The 10Us see the maost uncertainty being in the loading of the circuits and how it is
allocated in the model. The use of hourly metering data drastically helps reduce uncertainty around
loading in the model.

As established in Item 8 the best starting reference point at the moment is the IEEE 123 feeder. The
comparative assessment will ensure to align and compare on that model and then progress to more
complex models.

Conclusion and Ne#teps
1 Continue to validate throughctions incomparative assessmenfisem 8)across toolsise
learnings to inform validation and comparison across tools and stakeholders
9 Evaluateand compare with interconnection studies during implementation

1 Continue @gnment of use of hourly metering data to reduce the uncertainty in the model (Item
9)
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Summary of Recommendations

1 Continue to validate throughomparative assessments across tools

1 Evaluate effectiveness in streamlining interconnection process when implementing in Rule 21

1 Continue to drive alignment on IEEE 123 feeder (Item 8) and use learnings to inform validation
and comparison across tools asthkeholders

1 Continue alignment of use of hourly metering data to reduce the main driver of uncertainty in
the model (Item 9)

Introduction and Background

This activity was outlined in the May 23, 2016 ACR as aéongrefinement item. A scoping propdsa

was presented by LNBL/LLNL, and discussed by the WG. The scoping proposal identifies that any of the
concerns with the initial ICA methods have been addressed by moving to more of the iterative methods
(i.e., direct simulation of the distribution grid ing the commercial models), applying the analysis to all
feeders, etc. Some questions regarding validation still remain, as outlined below, and more fully in the
scoping proposal.

The original scoping proposal developed a number of questiansummary bthe types of questions
are included here. The WG should refer to the original proposal when it begins discussion of this topic.
i) What are the objectives of validation (e.g., believability, repeatability, applicability, etc.)?
i)  Which components need to beerified (input, methodology, tools)?
i. With regards to input data, what steps should be taken by IOUs, and how well are
capabilities and impacts of DER captured in the hourly profile?
ii. Within the methodology, are methods/assumptions transparent, and canltebe
compared across ICA methods (e.g., EPRI, Sandia, NREL)
iii. With regards to verifying the tools, how do results compare across tools (e.g., CYME,
Synergi, OpenDSS, Gridi)?
i) How much uncertainty exists, how much is acceptable, and where can idbheed?
iv) What are the appropriate datasets to serve as a reference point for validation anepiuityl
improvements to the method (e.qg., IEEE 123, IEEE 8500, PG&E 12 representative feeders)?

Discussion

There is much overlap with the comparative assesdniem and thus will utilize recommendations
from that proposal where appropriate.

The main objective of the validation is to provide transparency and confidence on the results. The IOUs
see two main ways to approach validation. The first is to contiaven the path of industry
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engagement and comparison across tools as being explored in Item 8. The second is to evaluate
usefulness of results towards application in the interconnection process. As ICA is implemented into
Rule 21, the IOUs can start toeseow well it helps streamline the process.

As far as the input components, the IOUs always strive to ensure data is adequate to serve the analytical
need and continue to increase precision of data to help make better models where feasible and cost
effective. The main component to which the IOUs see great importance to its impact to the analysis is
the load allocation inputs to the model. As performed in Demo A, the IOUs are making sure to use the
hourly metering data that is available to help allocatadmg throughout the model more appropriately.

As for transparency of methods/assumptions/tools, the I0Us can rely on the continuation of
comparative analysis (Item 8) and reporting of methods and assumptions already provided to the
working group. The I0UWge the most uncertainty being in the loading of the circuits and how it is
allocated in the model. The use of hourly metering data drastically helps reduce uncertainty around
loading in the model.

As established in Item 8 the best starting referencapat the moment is the IEEE 123 feeder. The
comparative assessment will ensure to align and compare on that model and then progress to more
complex models.

Conclusion and Next Steps

1 Continue to validate through actions in comparative assessmenta @deacross tools use
learnings to inform validation and comparison across tools and stakeholders

9 Evaluate and compare with interconnection studies during implementation

{__Continue alignment of use of hourly metering data to reduce the uncertainty in theehfidm
9)

1 Continue to compare and validate ICA results using reference circuits more representative of
actual 10U circuits compared to the IEEE 123 circuit.
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IOU response to ORA revisions
ICA Workshop Group

I n ¢ irfxidl proposal on the Development of ICA Validation Plans proposed the following next steps:

1 Continue to validate through actions in comparative assessments (item 8) across tools and
use learnings to inform validation and comparison across tools akelsblders
9 Evaluate and compare with interconnection studies during implementation

1 Continue alignment of use of hourly metering data to reduce the uncertainty in the model
(Item 9)

The Officer of Ratepayer Advocates (ORA) added the following next step ite

o Continue to compare and validate ICA results using reference circuits more representative of
actual 10U circuits compared to the IEEE 123 circuit

While the IOUs support the concept of additional comparison and validation, the IOUs believe that the
activities outlined within the comparative assessments (item 8) must be completed prior to initiating
another validation process. Once the activities outlined in item #8 are completed and results evaluated,
that information can be used to determine what ifyaadditional validation is required.
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Joint | OUs’ I ni ti al Proposal
ICA Working Group

Summary of Recommendations

9 Utilize efforts in Item F to evaluate effectiveness of results within interconnection process
1 Utilize efbrts in item 3 and F to compare and validate results across tools and stakeholders to
provide a common level of assurance and collective consensus

Introduction and Background

This activity was listed in the May 23 ACR, but the WG had decided/isitrtnis topic after Demo A
results are published and after the planning use case methodology is solidified before identifying what
QA/QC measures may be needed.

i)  What QA/QC methods are necessary for ICA, for both use cases?
i) Are there additional QA/QC verificah needed by either the software vendor or IOU?

Discussion
QA/QC for Use Cases

As with Item F, this item has much overlap with item 8 as well as item F itself. As mentioned in item F,
the main concern is transparency and confidence around results. isTachieved through (1) discussing
methods and assumptions with and across stakeholders, (2) comparing independent results with
stakeholders, and (3) relating to operational data point of intended use.

Point 3 has the most applicability to QA/QC so we egplore that further. The most relevant data
point to help inform QA of ICA is the interconnection process. Evaluating effectiveness of ICA in the
interconnection process from item F can be used to help this item. Interconnection is relatively
deterministic in comparison to a planning assessment and thus has more applicability of this method.

Since the planning use case is generally doing the same analysis, then it will get informed by this effort

as well. However, there is some probabilistic natwre t hi n t he pl anning assessme
properly informed by comparing to interconnection applications. Since we cannot perform assessments

of randomly placing DERs across the utility grid and switching them on and off, we must rely on the

scientifc method to help us. Using item 3 and F by comparing across stakeholders and tools helps

provide a scientific method of reaffirming that what we are doing is the most appropriate method.

Proposed Definitions

A Interconnection QA/QC will be defined as effedteness in providing appropriate answer to pass
screens when compared to the results of the normal interconnection study process
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A Planning QA/QC will be defined as the validation and replicability of results within different
tools and stakeholders

Conclusin and Next Steps

9 Utilize efforts in Item F to evaluate effectiveness of results within interconnection process
1 Utilize efforts in item 3 and F to compare and validate results across tools and stakeholders to
provide a common level of assurance and collectonsensus
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ORA’ s I niti al Proposal
ICA Working Group

Summary of Recommendations

1 10Us should develop QA/QC plans to ensure that ICA results are accurate based on current and
complete input data

Introduction and Backound

This issue was teed up as ORA success criteria #10 and the March 15, 2017 ICA Working Group
Report (p.36) showed this as an issue that sh
prior to full scale deployment. Page 37 ofthe ICAWG repoda st ated “ SCE wi | |
necessary steps to maintain accuracy of the n
QA/QC protocols were not adopted as part of the initial statewide deployment per@®-026

but were instead scoped as a long termimeiment.

Discussion

ICA results are only useful if they are accurate. ICA is a new tool and many new processes, including
circuit modeling, calculation, data management, and data presentment will be developed to support the
first system wide deploymernn 2018. In addition, performing system wide ICA per D3026

requires a monthly review of circuit changes, and rerunning the ICA on circuits that have changed, and
this process involves extensive data management. Every step of the ICA procegcida@orors than

must be subjected to a rigorous QA/QC plan avoid, identify, and mitigate errors to ensure ICA results are
accurate. SCE, as well as PG&E and SDG&E, should design, document, and implement QA/QC plans that
demonstrate to the CPUC and ktdoolder are accurate and thereby useful. ORA recommends that that
these 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-DAG26,

Ordering Paragraph 9.

Conclusion and Next Steps
I0Us should develop QA/QC plans to ensure that ICA results are accurate based on current and
complete input data
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| OU Comments on ORA’s I nitial Proposal
ICA Working Group

The Joint IOUs provided edits in tracked changes to the ORA comments for clarification purposes. Those
tracked change edits may be found in the online documettias://drpwg.org/wp-
content/uploads/2016/07/ICAtem-G-Definition-of-QAQEIOUResponsdo-ORAComments.docx
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Joint | OUs’ I ni ti al Proposal
ICA Working Group

Summary of Recommendations

1 The IOUs utiliza similar approach to gather data to create load shapes as in Demo A.

1 Recommend utilizing the same methods, data sources and means to create load shapes as this is
similar and consistent amongst the |OUs.

Introduction and Background

9 This activity origiated form the ICA working group (WG) scoping document with the objective
that the WG will revisit the means the IOUs develop load shapes, first fully understanding the
differences and tradeoffs between those methods used in Demo A, then discussing fopose
improvements.

1 The WG discussed these methodologies in detail and agreed upon their use in Demo A, but
further explored reasons for divergence in methodology, as well as ‘éffidedbetween
methods, as part of lorterm refinement.

Discussion

A Al | tietJdata and @eate Load shapes from the following profiles:
0 Customer Load Profiles
A Developed from AMI Data
A Aggregated at the service transformer
0 Service Transformer Load Profiles
A Aggregation of customer profiles
0 Circuit Load Profiles
A Developed from SMW data
0 Substation Load Profiles
A Developed from SCADA data

Conclusion and Next Steps
I The means the I0Us use to develop load shapes are similar and consistent amongst the IOUs.
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