
1

Integration Capacity Analysis 
Working Group

November 13, 2017

In-personmeeting

drpwg.org



2

Agenda

9:00ς9:15: Agenda and overview of upcoming schedule
9:15ς9:45:DevelopstandardPVgenerationprofile (GroupI)
9:45 ς10:30: Smart inverters (Group I)
10:30 ς10:45: Break
10:45ς11:45:Planningusecase(GroupI)
11:45 ς12:00: Review of discussion on user friendliness, downloadable data, etc. 
(Group III)
12:00 ς12:30: Operational flexibility
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ICA and LNBA Working Group Background

ICA and LNBA WG Purpose-tǳǊǎǳŀƴǘ ǘƻ ǘƘŜ aŀȅ нΣ нлмсΣ !ǎǎƛƎƴŜŘ /ƻƳƳƛǎǎƛƻƴŜǊΩǎ wǳƭƛƴƎ ό!/wύ ƛƴ 
DRP proceeding (R.14-08-013), the Joint Utilities are required to convene the ICA and LNBA WG to: 

1. Refine ICA and LNBA Methodologies and Requirements 

2. Authorize Demonstration Project A and Project B

CPUC Energy Division role
Å Oversight to ensure balance and achievement of State objective (ensure adequate stakeholder representation in 

consensus statements, keeping WG activities on track with Commission expectations/needs, demonstration project 
results review, quality control on deliverables) 

Å Coordination with both related CPUC activities and activities in other agencies (IDER CSF WG, CEC and CAISO 
interagency matters, interconnection/Rule 21/SIWG, other proceedings that may impact or be impacted by 
locational value calculation such as AB 350/IRP and LTPP/TPP/RPS)

Å Steward WG agreements into CPUC decisions when necessary

More Than Smart role
Å Engaged by Joint Utilities to facilitate both the ICA & LBNA working groups. This leverages the previous work of MTS 

facilitating stakeholder discussions on ICA and LBNA topics. 
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Schedule

ÅNovember:
Å11/13 (ICA and LNBA): in-person meeting

ÅDecember:
Å12/5 (ICA): Final comment on November meeting discussions

Å12/11 (ICA): MTS circulates first draft

Å12/15 (ICA): First round of edits

ÅMid-December (tentative) ςin-person WG meeting

Å12/27 (ICA): MTS circulates second draft

Å1/3 (ICA): Final edits

Å1/8 (ICA and LNBA): Report Due



DRAFT

Integration Capacity Analysis (ICA) ðPV Generation 
Profiles

IOU Slides

November 13, 2017
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DRAFT

Existing Evaluation Practices

Å Interconnection Impact Study Practice

Å For solar Generating Facilities with no battery storage, daytime minimum load will be used (i.e. 

10 am to 4 pm for fixed panel solar Generating Facilities

Å Constant Nameplate Output

Å Conservative approach was appropriate in order to maintain system safety, reliability and power 

quality requirements

Å Utilization of new data and analysis can allow for more capability while still meeting the 

interconnection technical requirements (Safety, reliability, power quality)
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DRAFT

PV-Watt ® PV output data (SCE Analysis) 
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Å¦ǎŜŘ ƻǾŜǊ мллΣллл t± ǎȅǎǘŜƳǎ ŦǊƻƳ {/9Ωǎ LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ 5ŀǘŀōŀǎŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 
άmost prevalentέ  t± ǇŀǊŀƳŜǘŜǊǎ

Å½ƛǇ ŎƻŘŜǎ ǿƘŜǊŜ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜŘ ƎǊŀƴǳƭŀǊƛǘȅ ŀǘ ǘƘŜ άǊŜƎƛƻƴέ ƭŜǾŜƭ ςSCE has 8 regions 
in its service territory to break its desert, rural, urban and coastal areas.

Å PV-Watt ® weather stations nearest to the Zip codes are used to develop the Region 
PV curves

System Info Value Source

DC System Size 5.2 Application Information (Average)

Module Type standard Default

Array Type
fixed (roof 

mount) Application Information (Average)

System Losses 14% Default

Tilt 18 Application Information(Average)

Azimuth 180 Application Information (Average)

Advanced Parameters

DC to AC Ratio 1.15 ApplicationInformation(Average)

PV Inverter Efficiency 96.5% Application Information (Average)

Ground Cover Ratio 0.4 Default

Source: PV-Watt ®

Source: PV-Watt ®



DRAFT

Initial thoughts ðFurther refinement is necessary
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Å DC output fluctuates based on month 
and that should be accounted for in 
ICA calculations

Observations

Å Further refinements are needed to 
determine correct default values:

ÅWhat is the adequate dc-ac ratio?

Å Typical systems have a DC rating 
higher then AC rating which 
affects PV output curves which 
affect PV-ICA calculations



DRAFT

SDG&E Service Territory Data Points



DRAFT

SDG&E Service Area 95th PCTL 
PV-Output Profile
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DRAFT

SDG&E 95th PCTL PV-Output Profile
Comparison

Note: PVWATT data is normalized, using a 1000 W/m2 , 96% efficiency and 86% loss factor.
SDGE is normalized data of all the meters in the zone From Jan-2015 to July-2017.
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DRAFT

SDG&E 95th PCTL PV-Output Profile
Comparison



DRAFT

Variation in PV Profile by Month and SDG&E Weather Zones



DRAFT

PG&E SolSourceProject
Weather Data Source

ÅTypical Meteorological Year (TMY) Data: Synthetic irradiance dataset that 
covers the entirety of the PG&E Service Territory. 
ðResolution: 4-kilometer (geospatial) & 60-min (temporal) 

ðTime Period: 1-year (8760 Hourly Values) 

ÅSolSourceData: Historical irradiance estimates (real-time forecast solar 
irradiance also available) available in a gridded format, over the entirety of 
the PG&E service territory. Resolution is 3-km & 60-minute 

ÅPVWATTS: NREL methodology for converting weather/irradiance drivers 
and PV system configurations into PV power output. 
ðInputs: DC Size, module type panel tilt, panel azimuth, AC rating, inverter 

efficiency, DNI, GHI, DIF, temperature, wind speed, solar position 

ÅCalifornia Solar Initiative Data: CSI-rebate participant site metadata and 
PV output actuals 

ÅENOS Data: PG&Eõs NEM interconnect list, which includes site metadata 

ÅCustomer to DPA and Customer to CECCZ mappings: customer hierarchy 
look-up tables 

ÅTransformer to TMY/Solsource: weather to transformer look-up table 
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DRAFT

PVWATTS Estimation Error
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Biggest Outliers: Shading
Å Ex: Trees to the South impose 

major shading during winter 



DRAFT

PGE 95th Percentile for Residential PV Output
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ÅFinal data is a normalized expected 
8760 output by DPA

ÅData analyzed to get 95th percentile 
month hour shapes
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ACR Item 5 ςSmart inverters 

JointLh¦ǎΩwritten commentsfrom 9/29 proposethe following as a path forward: 

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 functions has been 

incorporated in the modeling tools ICA modules.

Stakeholders would like further clarification on what additional analysis is needed 

before implementation of smart inverter functions into ICA 
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ACR Item 5 ςSmart inverters 

JointLh¦ǎΩwritten commentsfrom 9/29 proposethe following as a path forward: 

ά/![{9L! and IREC do not view the need to perform additional analysis as outlined 
ƛƴ ōǳƭƭŜǘ Ім ŀƴŘ ŎƻƳƳŜƴǘ ǘƘŀǘ άLh¦ǎ ǎƘƻǳƭŘ ǎƛƳǇƭȅ ōŜ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ ǎƻŦǘǿŀǊŜ 
vendors to incorporate smart inverter functionality and use it in the ICA 
ŎŀƭŎǳƭŀǘƛƻƴǎέΦ  ²ƘƛƭŜ ǘƘŜ Lh¦ǎ Řƻ ƴƻǘ ŀƎǊŜŜ ǘƘŀǘ ŀŘŘƛǘƛƻƴŀƭ ǎǘǳŘƛŜǎ ŀǊŜ ƴƻǘ 
ƴŜŎŜǎǎŀǊȅΣ ǘƘŜ Lh¦ǎ ŀǊŜ ƛƴ ŀƎǊŜŜƳŜƴǘ ǘƻ ǊŜƳƻǾŜ ōǳƭƭŜǘ Ім ŀƴŘ ǇŜǊŦƻǊƳ άƛƴǘŜǊƴŀƭ 
ǊŜǎŜŀǊŎƘ ŀƴŘ ŀƴŀƭȅǎƛǎ ŀǎ ǘƘŜȅ Ǌƻƭƭ ƻǳǘ ǘƘŜ L/!έ ŀǎ ǎǳƎƎŜǎǘŜŘ ōȅ /![{9! ŀƴŘ Lw9/Φ  

The IOUs 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 wide rollout 
as required by Track I Decision. This function would be utilized on subsequent ICA 
updates when the tool has been updated with this functionalityΦέ
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ACR Item 1 ςICA Planning Use Case

After October meeting, ORA/IREC submitted a modified draft proposal aiming to 
develop consensus.

ÅAll parties agree with the following as a plan towards defining and optimizing an 
ICA for the planning use case that strives for flexibility, transparency, accuracy, 
and cost effectiveness:
ÅUse the iterative ICA developed for the interconnection use case for the 

2017/2018 DPP:
ÅDER forecast will be consistent with pending Track 3 decision,
ÅForecast DER and load growth will be applied to load per IOU option 1, 

and forecast ICA values compiled and archived,
ÅICA values using same input values except for DER and load growth will be 

calculated and archived as a baseline, 
ÅIOUs will provide a narrative description how the ICA was used for 

determination of grid needs and any adjustments or correction required 
will be explained and supported quantitatively 
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ACR Item 1 ςICA Planning Use Case

ÅIOUs will compile data and report (referred to subsequently as the initial 
planning use case report) on 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 adopted in the Track 3 
decision, or by March 31, 2018 if not.
ÅThe ICAWG should reconvene to discuss the results of the initial planning use 

case report, options for the next DPP, and recommendations going forward.
ÅThe ICAWG will also use the results from the first 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.
ÅQA/QC and validation plans will include all uses within the planning use case.



21

ACR Item 1 ςICA Planning Use Case

ÅOpen issues to be evaluated and resolved:
ÅDefine desired functionality of the ICA for the planning use case (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))

ÅDefine ICA requirements for the use case, while considering future needs for additional 
functionality
Å Incorporate findings, conclusions, and orders from the Track 3 proposed decision to help 

define planning use case, understanding that these are draft pending a final decision
Å Incorporate input from IRP proceeding

ÅDetermine if the iterative methodology and process for producing ICA values and maps can 
be modified to meet planning use cases, or if another methodology is needed. 

ÅDetermine whether the iterative methodology is able to produce reliable and consistent ICA 
results when combined with the higher-level granularity of a forecast. 

ÅDetermine if any of the identified functionality will be difficult to meet within current 
capabilities and/or reasonable costs.  Prioritize functionalities accordingly.  

ÅFinalize ICA methodologies to be used, and define interactions if more than one method is 
used.



Scope of the Planning Use Case

ÅWhat is itused for?
ðThe utilization of ICA in the planning use-case is intended to assist with other planning and analysis 

techniques used by engineers

ðHelps find areas that may needproactive actions or investmentsto accommodate growth ofretail DG

ÅWhat does it calculate?
ðUtilization of ICA in the planning use-case helps determine violationscaused by the forecast 

ðTiming and category components in ICA might help figure outwhat types of violations need to be 
addressed butnot necessarilyhow to fix them

ÅWhat does not it calculate?
ðUtilization of ICA in the planning use-case does notdetermine the final solutionneeded tofix the 

violations identified

ðThe utilization of ICA in the planning use-case must be coordinated with the overall system planning 
assessment to determine the final DER system upgrades needs

ÅScope
ðShould align withnormal planningcycle andbe performed once a year

ð1-5 yearanalysis includingload growth and DERgrowth
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Large Single Interconnection versus Small Dispersed Interconnection

ÅPlanning requires us to evaluate the aggregate 
impact of many new DER versus a single DER at a 
specific location

ÅICA so far has had a òinterconnectionó focus which 
evaluates DG impacts at single interconnection 
location(node) based on existing conditions

ÅThe planning use case of ICA needs similar thinking 
to load planning where general overall growth is 
considered versus one location at a time
ðNot as easy given that every customer doesnõt have DG 

so applying growth factors is not as appropriate

ÅWays to consider this
ðStochastic Placement:Stochastically placing forecasted 

DG across circuit and then performing power flows to 
identify the violations created by the forecasted DER.

ðEPRI DRIVE: Applying Weibull distribution algorithms to 
equations to account for dispersion
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Source:  EPRI, INTEGRATION OF HOSTING CAPACITY ANALYSIS INTO 
DISTRIBUTION PLANNING TOOLS



Using ICA to determine Grid Needs for DER Growth
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Using ICA to determine Grid Needs for DER Growth
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How to Consider DER Growth in ICA

1. Net Forecast into Load Allocation
ðDER growth netted into the load 

allocation before ICA is calculated
ðAttempts to more directly account for 

growth, but only accounts for a 
peanut butter distribution of DER

2A. Compare Growth to ICA
ðOption A utilizes current output of ICA 

evaluating single point ICA
ðThe easiest to perform, but results 
donõt really have any consideration of 
dispersion of DER on circuit

2B. Compare Growth to modified ICA
ðutilizes an ICA output that has 

considered the distribution of DER in 
the analysis
ðWould require adjustments to ICA for 

considering small dispersed DER 
versus large single point DER
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Build Model Calculate ICA
Formulate 

Final Results

Option 2A:
Subtract forecast 

from ICA

Option 1:
Net Forecast into 
Load Allocation

Option 2B:
Same as 2A but ICA 
considers possible 

dispersions

NOTE:DER Growthwould be by feeder and thusmakesspecificline 

sectionICA difficult to consider

Note: Extra component to 

2B signals to analysis to 

consider distributed DER 

versus single point DER
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ACR Items B, C, D ςuser friendliness ,data access, market sensitive info

ACRItemsB,C,andD:

ω Item B: Ways to make ICA information more user-friendly and easily accessible 
(data sharing) 
ω Item C: Interactive ICA maps 
ω Item D: Market sensitive information 

Items B, C, and D: pertain to IT requirements for data sharing, access to market 
sensitive information, and expanding the functionality and range of data displayed 
on ICA maps

Purpose: provide feedback to ICA development, for both near term (first system 
wide rollout) and long term refinement.
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ACR Items B, C, D ςuser friendliness ,data access, market sensitive info

October andNovember

¶ IOUs will include refinements to 1) load profiles display, 2) color display, and 3) 

range display within the first system roll out. 

¶Stakeholders will provide additional information on what should be included in 

the ICA User Guide, including.
How to access and understand the downloadable Excel file
Explanation of the operational flexibility ICA number
How to use the ICA Translator tool

¶November follow-up call with DER developers: ask to provide input and 

recommendations by Friday, 11/17
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ACR Item 4: Operational Flexibility

Summary of Recommendations
ωIOUs will display ICA with and without Operational FlexibilityǳǎƛƴƎ ǘƘŜ άǊŜǾŜǊǎŜ Ŧƭƻǿέ ƳŜǘƘƻŘ
ωThere is no established method other than performing power flows on various possible switching 
scenarios
ωThe IOUs continue to invite researchers and the vendor community to develop approaches to 
efficiently analyze abnormal conditions
ωThe IOUswill catalogSCADAoperateddevicesin their systemsandprovidethem to the CPUCand 
ORA

hw! ǿǊƛǘǘŜƴ ŎƻƳƳŜƴǘǎ ŀŘŘƛǘƛƻƴŀƭƭȅ ƴƻǘŜ ǘƘŀǘΣ ōŀǎŜŘ ƻƴ 9twLΩǎ {ŜǇǘŜƳōŜǊ ǇǊŜǎŜƴǘŀǘƛƻƴ ǿƛǘƘ ǊŜƎŀǊŘǎ 
to op flex, it might be more practical to recalculate hosting capacity on a daily basis and use those 
results to potentially curtail DER. 
Regarding this point, some non-IOU Working Group members suggested that, since abnormal circuit 
configurations exist for limited periods oftime, other alternatives need to be considered, including 
DER curtailment using Phase 3 smart inverter functions, and limiting circuit reconfigurations.



ÁSome utilities have classified circuits to determine whether 
they are good candidates for Conservation Voltage Reduction 
(CVR)

ÁIOUs should do a similar classification for operational 
flexibility limits

ÁStable circuits do not need to be concerned about backfeedduring 
abnormal configurations

ÁVolatile circuits would not allow backfeedwithin ICA



Criteria for classifying circuits would include:

ÁVoltage regulation capability including automated voltage 
regulators

ÁPower electronic voltage controllers like D-STATCOM

ÁAutomatic capacitor banks controls

ÁConfigurable relay settings

ÁStorage capacity



ÁUtilities have stated they are not certain of the specifications 
of protective equipment and voltage regulators

ÁThis data would be improved as part of the classification 
process


