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In this presentation

► Electricity planning and state interests, drivers and activities 
► Ways states are engaging in distribution system planning 

◼ Many flavors
◼ Example state regulatory process

► Non-wires alternatives and procurement strategies
► Hosting capacity analysis 
► Possible places to start 
► For further reading:

◼ Resources for more information
◼ Extra slides: Variety of other state approaches

Thanks to Juliet Homer (PNNL) and Greg Leventis and Natalie Mims Frick (Berkeley Lab)
for contributions to these slides.
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Electricity planning and state interests,
drivers and activities
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Electricity planning activities
► Distribution planning - Assess needed physical 

and operational changes to local grid
◼ Annual distribution planning process

• Identify and define distribution system needs
• Identify and assess possible solutions
• Select projects to meet system needs

◼ Long-term utility capital plan
• Includes solutions and cost estimates, typically over 

a 5- to 10-year period, updated every 1 to 3 years

► Integrated resource planning (IRP) - Identify future 
investments to meet bulk power system reliability 
and public policy objectives at a reasonable cost
◼ Can consider scenarios for loads and distributed 

energy resources (DERs) and impacts on need for, 
and timing of, utility resource investments

► Transmission planning – Identify future 
transmission expansion needs and options for 
meeting those needs



Integrated distribution planning

See DOE’s Modern Distribution Grid initiative 

http://www.doe-dspx.org/
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Why may states be interested in distribution 
planning? 

► Distribution system 
investments account 
for the largest 
portion (29%) of 
capex for U.S. 
investor-owned 
utilities: $39B 
(projected) in 2019

Source: Edison Electric Institute

https://www.eei.org/resourcesandmedia/industrydataanalysis/industryfinancialanalysis/QtrlyFinancialUpdates/Documents/EEI_Industry_Capex_Functional_2019.07.17.pptx
https://www.eei.org/issuesandpolicy/Finance%20and%20Tax/EEI_Industry_Capex_Functional_2019.10.16.pdf
https://www.eei.org/resourcesandmedia/industrydataanalysis/industryfinancialanalysis/QtrlyFinancialUpdates/Documents/EEI_Industry_Capex_Functional_2019.07.17.pptx


States are responding to a variety of drivers for improved 
distribution planning.

More DERs deployed — costs down, policies, new business models, consumer interest

Resilience and reliability (e.g., storage, microgrids)

More data and better tools to analyze data

Aging grid infrastructure and utility proposals for grid investments

Need for greater grid flexibility in areas with high levels of wind and solar

Interest in conservation voltage reduction and volt/VAR optimization

Non-wires alternatives to traditional solutions may provide net benefits to customers
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Other potential benefits from improved distribution 
planning

► Makes transparent utility plans for distribution system investments 
holistically, before showing up individually in a rider or rate case

► Provides opportunities for meaningful PUC and stakeholder engagement
◼ Can improve outcomes

► Considers uncertainties under a range of possible futures
► Considers all solutions for 

least cost/risk
► Motivates utility to choose 

least cost/risk solutions
► Enables consumers and 

third-party providers to 
propose grid solutions and 
participate in providing grid 
services

Figure from De Martini and Kristov, for Berkeley Lab

https://emp.lbl.gov/publications/distribution-systems-high-distributed


State legislative and regulatory activities (1)

Distribution system planning activities in 25 states
Source: EPRI, Modernizing Distribution Planning: Benchmarking Practices and Processes as They Evolve. November 2019

https://www.epri.com/#/pages/product/3002015219/


State legislative and regulatory activities (2)

Source: EPRI, Modernizing Distribution Planning: Benchmarking Practices and Processes as They Evolve, November 2019

https://www.epri.com/#/pages/product/3002015219/
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Some considerations for establishing a 
regulatory process for distribution planning

► Statutory requirements, regulatory 
precedents 

► Priorities, phasing, related proceedings 
► What’s worked elsewhere, tailored to 

your state
► Recognize differences across utilities
► Regulatory clarity with flexibility built-in
► Quick wins, early benefits for 

consumers
► Long-term, cohesive view to achieve 

goals
► Pilots vs. full-scale approaches 

(including economy of scale, rate impacts)

Battery storage. Source: Sandia National Laboratories
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Examples of state engagement in 
distribution system planning 
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States are engaging in distribution system planning
in a variety of ways. Here are some examples.*

► Requirements for utilities to file distribution system or grid modernization 
plans (CA, CO, DC, HI, IN, MA, MD, ME, MI, MN, NV, NY, OH, PA, RI, VA, 
WA)
◼ Utilities in several other states also are filing grid modernization plans (GA, 

NC, SC, TX, VA)

► Storage studies or proceedings on storage investments (AL, AR, FL, KY, 
GA, LA, MA, MD, ME, MN, NC, NJ, NV, NY, SC, TX, VA, VT)

► Requirements to conduct hosting capacity analysis (CA, HI, MN, NY)
► Requirements to consider non-wires alternatives 

(CA, CO, DC, HI, MD, ME, MN, NV, NY, RI)
► Utility infrastructure hardening and/or undergrounding 

requirements (FL, MD, NY)
► Requirements for utilities to file distribution reliability 

reports and develop improvement plans
(many states — e.g., FL, IL, OH, PA, RI) 

*This list is growing and not all-inclusive. See “Example Filing Requirements” in Extra Slides.  
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Example state regulatory process: Minnesota (1)* 
► Minn. Stat. §216B.2425 (2015) requires largest utility to submit biennial 

transmission and distribution (T&D) plans to PUC 
◼ “identify … investments that it considers necessary to modernize the transmission and 

distribution system by enhancing reliability, improving security against cyber and 
physical threats, and by increasing energy conservation opportunities by facilitating 
communication between the utility and its customers through the use of two-way meters, 
control technologies, energy storage and microgrids, technologies to enable demand 
response, and other innovative technologies.”

◼ May ask Commission to certify priority projects and approve costs through a rider 
— a finding that the project is consistent with requirements of this statute, not a prudency 
determination

◼ Analyze hosting capacity for small-scale distributed generation resources and to identify 
necessary distribution upgrades to support [their] continued development

► Xcel Energy filed its 1st grid modernization report in 2015 (Docket 15-962) and 2nd

grid modernization report in 2017 (Docket 17-776) 
► To date, Commission has certified investments in: 

◼ Advanced Distribution Management System (ADMS) 
◼ Residential Time of Use Pilot using advanced metering infrastructure (AMI) 
◼ Field Area Network (FAN)

*See other state approaches in “Extra Slides” at the back of this deck.

https://www.revisor.mn.gov/statutes/cite/216B.2425
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b5E76BE76-9C21-45ED-AC0C-B1446EB6DBB6%7d&documentTitle=201511-115454-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=eDocketsResult&docketYear=15&docketNumber=962
https://www.xcelenergy.com/staticfiles/xe/PDF/Regulatory/MN-Filings-Biennial-Transmission-Grid-Modernization-Report.pdf
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=eDocketsResult&userType=public
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Example state regulatory process: Minnesota (2)

► PUC initiated inquiry on Electric Utility Grid Modernization in 2015 
with a focus on distribution planning (Docket No. CI-15-556)
◼ Series of stakeholder meetings
◼ Questionnaire to utilities on utility planning practices with stakeholder comments

• How do Minnesota utilities currently plan their distribution systems?
• What is the status of each utility’s current plan?
• Ways to improve or augment utility planning processes?
◼ Staff Report on Grid Modernization defined grid 

modernization for Minnesota, proposed a phased 
approach, and identified principles to guide it:
• Maintain and enhance safety, security, reliability, and 

resilience of electricity grid, at fair and reasonable costs, 
consistent with state’s energy policies 

• Enable greater customer engagement, empowerment, and 
options for energy services 

• Move toward creation of efficient, cost-effective, accessible 
grid platforms for new products, new services, and 
opportunities for adoption of new distributed technologies 

• Ensure optimized use of grid assets and resources to 
minimize total system costs 

• Facilitate comprehensive, coordinated, transparent, 
integrated distribution system planning

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=eDocketsResult&docketYear=15&docketNumber=556
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b307DE9F3-1F36-4CB1-AABA-96F0FCA6B1A8%7d&documentTitle=20174-131044-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bE04F7495-01E6-49EA-965E-21E8F0DD2D2A%7d&documentTitle=20163-119406-01
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Example state regulatory process: Minnesota (3)

► In 2018, the Commission set Integrated Distribution Planning requirements for 
Xcel Energy (Docket No. 18-251) and requirements for smaller regulated utilities
● Docket Nos. 18-253 (Otter Tail), 18-254 (Minnesota Power), 18-252 (Dakota Electric)

► Most requirements are the same across utilities, but diverge in two ways:
● Filing cycle – annual vs. biennial
● Hosting capacity – For smaller utilities, spreadsheet analysis by feeder, daytime min. load data

► Fundamental provisions
• 10-year Distribution System Modernization and Infrastructure Investment Plan

 Including a 5-year action plan, based on internal business plans and DER future scenarios
► Base case, medium and high — specifying methods and assumptions

● Coordination with Integrated Resource Planning (except for Dakota Electric, a distribution coop)
● Utility holds at least one “timely” meeting prior to filing; PUC staff can convene a stakeholder 

meeting during public comment period
● Data specified for filing - Baseline distribution system, financial data, DER deployment
● For projects >$2M, analyze how non-wires alternatives (NWAs) compare with traditional grid 

solutions in terms of viability, price and long-term value 
 Specify project types (e.g., for load relief or reliability), timelines and cost thresholds

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF05A8C65-0000-CA19-880C-C130791904B2%7d&documentTitle=20188-146119-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showeDocketsSearch&showEdocket=true&userType=public
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bA0DA0B69-0000-C13C-8023-6B0911F35D22%7d&documentTitle=20192-150449-02
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Example state regulatory process: Minnesota (4)

► Xcel Energy filed its 1st DSP Nov. 1, 2018 (Docket 18-251), and
2nd IDP Nov. 1, 2019 (Docket 19-666)
◼ Grid modernization report required by statute now filed in combination with IDP filing
◼ Includes certification request for Advanced Grid Intelligence and Security (AGIS) and an 

Advanced Distribution Planning Tool. AGIS includes AMI, FAN, Fault Location and Isolation 
Service Restoration, and 
Integrated Volt/Var 
Optimization.

► Filings by other 
regulated utilities
◼ MN Power (19-684)
◼ Dakota Electric

Association (19-674)
◼ Otter Tail Power Co.  

(19-693)

~$2B over 6 years

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bE098D466-0000-C319-8EF6-08D47888D999%7d&documentTitle=201811-147534-01
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/IntegratedDistributionPlan.pdf
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Non-wires alternatives and 
procurement strategies
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Considering non-wires alternatives in 
distribution system planning

► Non-wires alternatives (NWA) are options for meeting distribution (and 
transmission) system needs related to load growth, reliability and resilience.
◼ Large DER (e.g., storage) or portfolio of DERs that can meet the specified need

► Objectives: Provide load relief, address over- or under-voltage, reduce interruptions, 
enhance resilience, or meet generation needs

► Potential to reduce utility costs
◼ Defer or avoid infrastructure upgrades 

◼ Implement solutions incrementally, offering a 
flexible approach to uncertainty in load 
growth and potentially avoiding large upfront 
costs for load that may not show up

► Typically, utility issues a competitive 
solicitation for NWA for specific distribution 
system needs and compares these bids to planned traditional grid investments (e.g., 
distribution substation transformer) to determine the lowest reasonable cost solution, 
including implementation and operational risk assessment.
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DERs must be in the right place and operate at the 
right time to meet grid needs.

► Value of DERs for the distribution system 
depends on location.
◼ Value may be associated with a distribution substation, individual 

feeder, section of feeder, or a combination of these components.
◼ Avoided distribution costs vary by area. DERs must be targeted 

to capture the highest value. 

► DERs must operate at the right time to ensure they will 
relieve the identified constraint and provide generation 
or load reduction during the peak day.

 
 

 

PGE

SCE

SDGE

PG&E

SCE

SDG&E

E3 study for California using utility distribution planning information

https://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=7695
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Valuation of DERs as non-wires solutions began 
several decades ago.

► Utilities have been targeting, evaluating, and deploying DERs for 
deferring or avoiding distribution capacity since the 1990s. Transmission 
providers (e.g., Bonneville Power Administration) also have considered 
non-wires solutions for some projects.

► Lessons learned
• Value. Value of DERs for avoiding or deferring capital upgrades may not be 

large for areas with high load growth where significant capacity is needed. The 
highest value opportunities for deferral are where low load growth is driving the 
utility towards large capital investments, and there is significant value per 
kilowatt of peak load relief. 

• Timing. Sufficient time is required to implement non-wires solutions, to make 
sure they are online before the constraint occurs and to verify reliable operation 
at the time needed.

Source: Adapted from E3, prepared for Berkeley Lab

N-1 Limit

DER Operation

MW

https://www.bpa.gov/Projects/Initiatives/Pages/Non-Wires.aspx
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DER procurement strategies: New York (1)
► Utilities must routinely identify candidate projects (load relief, reliability) 

for non-wires alternatives, post information to websites, and issue RFPs
► Joint Utilities (ConEd, O&R Utilities and Central Hudson) provided suitability 

criteria for NWA projects in March 2017 and described how criteria will be 
applied to projects in their capital plans in a filing in May 2017 

http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b3E7E6426-F3FC-46F3-A8C4-CD44625DA792%7d
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b5DA604B3-9CDA-45D3-8642-92A4C4171787%7d
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DER procurement strategies: New York (2)

► May 2017 supplemental filing describes 
procurement process to award contracts; 
also see Joint Utilities NWA process

► RFP response requirements include: 
◼ Proposed solution description
◼ Project schedule and acquisition plan
◼ Detailed costs associated with proposed 

solution
◼ Risks, challenges and community impacts
◼ Professional background and experience

► All NWA opportunities on REV Connect
website
◼ Example NWA: Rochester Gas & Electric plans 

to use targeted efficiency near Station 51 to 
reduce peak demand that would otherwise be 
met with traditional upgrades

http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b5DA604B3-9CDA-45D3-8642-92A4C4171787%7d
http://jointutilitiesofny.org/utility-specific-pages/nwa-opportunities/
https://nyrevconnect.com/non-wires-alternatives/
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DER procurement strategies: California

► Distribution Investment Deferral Framework decision (Feb. 2018)
◼ Annual process for DERs to defer or avoid traditional capital investments
◼ “The central objective … is to identify and capture opportunities for DERs to 

cost-effectively defer or avoid traditional IOU investments that are planned to 
mitigate forecasted deficiencies of the distribution system.” 

◼ Utilities file two reports annually: 
1) Grid Needs Assessment (example GNA filing) 

main driver for Distribution Resources Plan
2) Distribution Deferral Opportunity Report (DDOR)

◼ Recommend deferral projects for competitive 
annual solicitations—e.g., SCE, PG&E, SDG&E

◼ May 2019 update modifies requirements
• GNA and DDOR in consolidated filing with specific 

$/MWh and locational net benefit analysis values for prioritizing projects
• Additional requirements for GNA narrative and datasets
• Additional project-specific data required for planned investments and candidate 

deferral project shortlist
Figure: PG&E presentation on 2019 RFO for support of local distribution capacity relief in three 3 areas in central Calif.

http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M209/K858/209858586.PDF
https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:R1408013
https://www1.sce.com/NR/sc3/tm2/pdf/3904-E-A.pdf
https://www.pge.com/tariffs/assets/pdf/adviceletter/ELEC_5435-E.pdf
https://www1.sce.com/NR/sc3/tm2/pdf/3904-E-A.pdf
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M288/K311/288311944.PDF
https://www.pge.com/pge_global/common/pdfs/for-our-business-partners/energy-supply/electric-rfo/wholesale-electric-power-procurement/2019%20DIDF%20RFO/DIDF%20RFO%20Webinar_Final.pdf
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DER procurement strategies: Hawaii
► Hawaiian Electric Companies (HECO) Integrated Grid Planning (IGP) 

incorporates procurement into planning itself, not after planning*
► Integrated Grid Planning process (Order 35569) 

1. Develop forecasts and assumptions that will drive planning                        
2. Collectively identify needs - resources, T&D
3. Identify solutions - resource, T&D that can be achieved 

through procurement, pricing and program options
4. Evaluate and optimize resource and T&D solutions, submit 

5-year plan to PUC with proposed investments, pricing and programs
► 2nd DER grid services RFP for fast frequency response (ancillary service) (Docket 

2017-0352, HECO RFP website), following on successful RFP in 2018
► IGP ”soft launch” RFP for capital deferral for a new housing/commercial 

development and emergency overloads at a substation recently cancelled due to 
insufficient response to MW and duration requirements

► HPUC approved (March 2019) a 25-year power purchase agreement for solar 
(≤30 MW) + storage (120 MWh) project, to be dispatched by HECO
◼ Lump sum payments based on net energy potential and availability, not delivered energy
◼ Costs recovered through Purchased Power Adjustment (if not in rate base)

*See Hawaii process diagram in “Extra Slides”

https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A18G12B05711C00464
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2017-0352
https://www.hawaiianelectric.com/products-and-services/demand-response/rfp-for-grid-services-from-customer-sited-distributed-energy-resources
https://www.hawaiianelectric.com/clean-energy-hawaii/integrated-grid-planning/
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A19C25B52945G00142
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Hosting capacity analysis
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What is hosting capacity analysis?

► Amount of DERs that can be interconnected without adversely impacting 
power quality or reliability under existing control and protection systems 
and without infrastructure upgrades

► Some states require regulated utilities to do it
◼ CA, HI, MN, NY

► Utilities can decide to 
do it on their own
◼ e.g., Pepco

Figure adapted by Berkeley Lab from EPRI (2015), Distribution 
Feeder Hosting Capacity: What Matters When Planning for DER? 

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002004777
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State drivers for hosting capacity analysis

Source: ICF, for DOE



How and where is hosting capacity used (1)

Source: ICF International for DOE
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Graph: DSTAR, http://www.dstar.org/research/project/103/P15-6-
impact-and-practical-limits-of-pv-penetration-on-distribution-feeders

Example: Interconnection screening 
15% rule of thumb allows aggregate DER 
penetration below 15% of feeder peak 
load — graph at right shows results of 
detailed hosting capacity analysis

http://www.dstar.org/research/project/103/P15-6-impact-and-practical-limits-of-pv-penetration-on-distribution-feeders
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How and where is hosting capacity used (2)

Source: ICF, for DOE
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Example hosting capacity analysis 
requirements: Minnesota (1)

► State law (2015) requires Xcel Energy to conduct a distribution study to 
identify interconnection points for small-scale distributed generation (DG) 
and system upgrades to support its development

► PUC requires analysis of each feeder ≤1 MW and potential distribution upgrades 
necessary to support expected DG levels, based on utility’s IRP filings and 
Community Solar Gardens program

► Xcel filed 1st hosting capacity analysis 
on 12/1/16 (Docket 15-962)
◼Commission decision requires hosting 

capacity analysis Nov. 1 each year and 
provided guidance for future analysis: 

• Reliable estimates and maps of available 
hosting capacity at feeder level
 Details to inform distribution planning and 

upgrades for efficient DG integration
 Detailed information on data, modeling 

assumptions and methodologies
Example heat map result – Source: Xcel Energy, 2019

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b17A834EB-15EB-4579-BD90-B33EE2F765F9%7d&documentTitle=201612-127000-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b10EB9E5D-0000-C013-ABB5-F4FA1C04D825%7d&documentTitle=20178-134418-01
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Example hosting capacity analysis 
requirements: Minnesota (2)

► PUC’s order on utility’s 2018 hosting capacity filing (Docket 18-684)
included required improvements for next filing
◼ Work with stakeholders to improve value of analysis, with more detailed data in maps 
◼ Provide spreadsheet with hosting capacity data by substation and feeder, with peak 

load, daytime min. load, installed generation capacity, and queued generation capacity
◼ For feeders with no hosting capacity, identify “The full range of mitigation options … 

including a range of potential costs … and financial benefits….”
◼ In addition to continuing to provide an early indicator for ease of interconnection, identify 

with stakeholders cost and benefits of replacing or augmenting initial interconnection 
review screens and supplemental review and automating interconnection studies

► Xcel Energy’s 2019 filing (Docket 19-685) 
used new EPRI mitigation assessment 
tool to determine most cost-effective 
mitigation for 77 feeders*
◼ For peak and minimum load hours
◼ Hosting capacity for 36 feeders increased 

by an average of 1.9 MW each with 
no-cost (vast majority) or low-cost solutions 
to over-voltage or thermal violations.

*See Minnesota in “Extra Slides” at the back of this deck. Figure: Xcel Energy, 2019 Hosting Capacity filing 

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=eDocketsResult&userType=public
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF08D276E-0000-CC16-9736-712CDB337895%7d&documentTitle=201911-157103-01
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Possible places to start
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Possible places to start

► Take early integration steps - Consistency in inputs (e.g., assumptions, 
forecasts) and scenarios — updated in time — across distribution 
planning, transmission planning and, in vertically integrated states, 
integrated resource planning

► Account for all resources – Consider energy efficiency, demand response 
(including direct load control, smart thermostats and time-varying pricing), 
distributed generation, and storage alongside traditional distribution 
solutions, where applicable

► Specify DER attributes – In order to meet 
identified distribution system needs

► Test new sourcing and pricing methods –
e.g., competitive solicitations, tariffs, 
programs

► Analyze multiple possible futures –
e.g., loads, DERs, markets
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Possible places to start (2)

► Phase in hosting capacity analysis – Identify constrained 
areas on distribution system

► Pilot non-wires alternative projects – Evaluate where DERs
might offer greatest benefits

► Ask utilities to report planned large investments over next 3 
to 5 years – Specify how investments will be integrated with existing 
assets and systems, provide data for planning, and benefit consumers.

► Education and training – You’re doing that right now!
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U.S. Department of Energy’s (DOE) Modern Distribution Grid guides 

Integrated Distribution Planning: Utility Practices in Hosting Capacity Analysis and Locational 
Value Assessment, by ICF for DOE, 2018

Alan Cooke, Juliet Homer, Lisa Schwartz, Distribution System Planning – State Examples by 
Topic, Pacific Northwest National Laboratory and Berkeley Lab, 2018

Juliet Homer, Alan Cooke, Lisa Schwartz, Greg Leventis, Francisco Flores-Espino and Michael 
Coddington, State Engagement in Electric Distribution Planning, Pacific Northwest National 
Laboratory, Berkeley Lab and National Renewable Energy Laboratory, 2017 

Berkeley Lab’s Future Electric Utility Regulation reports

Berkeley Lab’s research on time- and locational-sensitive value of DERs

Summary of Electric Distribution System Analyses with a Focus on DERs, by Y. Tang, J.S. 
Homer, T.E. McDermott, M. Coddington, B. Sigrin, B. Mather, Pacific Northwest National 
Laboratory and National Renewable Energy Laboratory, 2017

J.S. Homer, Y. Tang, J.D. Taft, D. Lew, D. Narang, M. Coddington, M. Ingram, A. Hoke. Electric 
Distribution System Planning with DERs — Tools and Methods (forthcoming) 

Resources for more information

http://www.doe-dspx.org/
https://static1.squarespace.com/static/5b736be575f9eeb993c4d5f1/t/5b8f4055032be49d0ccfd2bf/1536114780361/ICF+DOE+Utility+IDP+FINAL+July+2018+%28003%29.pdf
https://epe.pnnl.gov/pdfs/DSP_State_Examples-PNNL-27366.pdf
https://emp.lbl.gov/publications/state-engagement-electric
https://emp.lbl.gov/projects/feur/
https://emp.lbl.gov/projects/time-value-efficiency
https://gridmod.labworks.org/sites/default/files/resources/1.4.25_Summary_of%20_electric_distribution_system_analyses_April%2010%20FINAL.pdf
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Contact 

Lisa Schwartz, Deputy Department Head
Electricity Markets and Policy Department

Berkeley Lab
(510) 486-6315; lcschwartz@lbl.gov

https://emp.lbl.gov/
Click here to stay up to date on our publications, webinars

and other events and follow us @BerkeleyLabEMP

mailto:lcschwartz@lbl.gov
https://emp.lbl.gov/
http://visitor.r20.constantcontact.com/manage/optin?v=001kdAkoVU6ITzX4UcDVi5Hi_3_6nou7uI7jLuglvRGnAWeLqnwLWUxGdnPXbNb0OwVLhS039Ihlxai4hVKbyUwxjmPCETCnBV56yFq_eMIjHXLe_3iMBWmg009whFsKqVIX12TJ5wE6E63jmMEfQC6JKXdXN2UgQTl
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Extra Slides:
Variety of Other State Approaches
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Example filing requirements*

► Distribution system plans 
◼ California, Indiana, Hawaii, Maine, Maryland, Michigan, Minnesota, Nevada, 

New York, Rhode Island
• Description of planning process (e.g., questionnaire) — Ohio, Minnesota, Oregon

► Grid modernization plans 
◼ California, Hawaii, Oregon, Massachusetts, Minnesota, Ohio

► Benefit-cost handbook or guidance 
◼ Maryland, Nevada, New York, Rhode Island

► Hosting capacity analysis
◼ California, Minnesota, Nevada, New York

*This list is growing and 
not all-inclusive. 

Graphic from https://www.eia.gov/energyexplained/index.cfm?page=electricity_delivery

http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M209/K858/209858586.PDF
http://www.in.gov/legislative/iac/T01700/A00040.PDF?
https://www.hawaiianelectric.com/Documents/about_us/investing_in_the_future/dkt_2016_0087_20170104_order_34281.pdf
https://legislature.maine.gov/legis/bills/bills_129th/chapdocs/PUBLIC298.rtf
http://www.psc.state.md.us/wp-content/uploads/Order-No.-87884-Case-No.-9418-Pepco-Rate-Case.pdf
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t0000003FSF2AAO
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF05A8C65-0000-CA19-880C-C130791904B2%7d&documentTitle=20188-146119-01
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2017-8/33255.pdf
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b3548DA1A-828E-4255-A6AF-908117A4DF1E%7d
http://www.ripuc.ri.gov/eventsactions/docket/4684-LCP-Standards_7-27-17.pdf
https://www.puco.ohio.gov/industry-information/industry-topics/powerforward/powerforward-a-roadmap-to-ohios-electricity-future/
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b307DE9F3-1F36-4CB1-AABA-96F0FCA6B1A8%7d&documentTitle=20174-131044-01
https://edocs.puc.state.or.us/efdocs/HAH/um2005hah165016.pdf
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M212/K432/212432689.PDF
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A18G12B05711C00464
http://apps.puc.state.or.us/orders/2012ords/12-158.pdf
https://eeaonline.eea.state.ma.us/DPU/Fileroom/dockets/bynumber
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7b103F1565-0000-C21D-B43D-24C097C567A3%7d&documentTitle=20188-145582-01
https://www.puco.ohio.gov/industry-information/industry-topics/powerforward/powerforward-a-roadmap-to-ohios-electricity-future/
http://www.solarwakeup.com/wp-content/uploads/2018/11/MDVoSReportFinal11-2-2018.pdf
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2017-8/33255.pdf
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bF8C835E1-EDB5-47FF-BD78-73EB5B3B177A%7d
http://www.ripuc.org/eventsactions/docket/4600A-GuidanceDocument-Final-Clean.pdf
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M103/K223/103223470.pdf
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF05A8C65-0000-CA19-880C-C130791904B2%7d&documentTitle=20188-146119-01
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2017-8/33255.pdf
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M103/K223/103223470.pdf
https://www.eia.gov/energyexplained/index.cfm?page=electricity_delivery
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► AB 327 (2013) requires utilities to prepare Distribution Resource Plans 
(DRPs) that identify optimal locations for the deployment of DERs. 

► PUC proceeding on DRPs includes 3 tracks (order instituting rulemaking):
◼ Track 1 – Hosting capacity and locational value methods and initial pilots
◼ Track 2 – Additional demonstration pilots related to a) location benefits, 

b) distribution operations with DERs, and c) microgrids
◼ Track 3 – Three policy issues

• DER Adoption and Distribution Load Forecasting
• Grid Modernization Investment Guidance
• A Distribution Investment Deferral Process

► Series of Working Groups formed – all materials available online:
◼ Locational Net Benefits Analysis (LNBA) Working Group
◼ Integration Capacity Analysis (ICA) Working Group
◼ DER Growth Scenarios and Distributed Load Forecasting Working Group
◼ Integrated Distributed Energy Resources Competitive Solicitations Framework 

Working Group

State approaches – California (1)

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB327
https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:R1408013
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M103/K223/103223470.pdf
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M192/K869/192869803.PDF
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M212/K432/212432689.PDF
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M209/K858/209858586.PDF
https://drpwg.org/sample-page/drp/
https://drpwg.org/sample-page/drp/
https://drpwg.org/growth-scenarios/
https://drpwg.org/sample-page/ider/
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State approaches – California (2)

► LNBA method consistent across IOUs, based on Avoided Cost Calculator 
enhanced to include location-specific values
◼ Staff proposed major changes to DER Avoided Cost Calculator in Nov. 2019
◼ CPUC proposes to adopt recommendations in Staff Proposal on Avoided Cost 

and Locational Granularity of Transmission and Distribution Deferral Values
• Specified T&D values will be estimated through Distribution Investment Deferral 

Framework and CAISO planning processes
• Unspecified distribution deferral value will be estimated through updates to the 

Avoided Cost Calculator considered in Integrated DER rulemaking (14-10-003)

► Integration Capacity Analysis
◼ 9/9/19 workshop on long-term refinements, culmination of a request for 

comments on ICA data and online map functionality 
◼ Utilities request that interconnection use case be the top priority (relative to 

(policy and planning use cases) because CA Rule 21 is currently under 
revision. Utilities want ICA to be highly accurate for generation sources.

http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M319/K898/319898332.PDF
https://www.cpuc.ca.gov/General.aspx?id=5267
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M326/K933/326933723.PDF
https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:R1408013
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M306/K477/306477714.PDF
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M320/K713/320713380.PDF
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State approaches – California (3)

► Grid Modernization Investment Guidance - March 2018 decision 
◼ Defines grid modernization and establishes classification framework to serve 

as a common vocabulary (informed by DOE’s DSPx work)
◼ Requires Grid Modernization Plans to be submitted in general rate case
◼ Provides guidance on how the CPUC will evaluate cost-effectiveness 
◼ Cost-reasonableness rather than cost-effectiveness is the basis for 

consideration, similar to other items in a general rate case (GRC): 
• “Benefits of grid modernization investments cannot be isolated from benefits 

provided by other grid investments or benefits of DERs enabled”
• “IOUs shall propose the lowest cost approach to meeting grid needs”
• “We find that current GRC approaches are effective and appropriate, and should 

continue to be used.”

► In December 2018 an ALJ ruling rejected a request to require a non-
disclosure agreement for accessing some distribution planning data.

http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M212/K432/212432689.PDF
https://www.doe-dspx2.org/
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M251/K163/251163640.PDF
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State approaches – California (4)

► Energy storage mandate (AB 2514) – targets 1,350 MW by 2020
► SB 1339 (September 2018) requires CPUC and California Energy 

Commission actions to facilitate microgrids by December 2020:
◼ Develop service standards to meet state and local permitting requirements, 
◼ Develop guidelines that determine what impact studies are required for microgrids to 

connect to the grid, 
◼ Develop separate rates and tariffs, as necessary, to support microgrids, while ensuring 

that system, public, and worker safety are given the highest priority, 
◼ Form a working group to codify standards and protocols to meet California utility and 

ISO microgrid requirements, and 
◼ Develop a standard for direct current metering in Electric Rule 21 to streamline the 

interconnection process and lower interconnection costs for direct current microgrid 
applications.

► CPUC approved $303M of Southern California Edison’s proposed $2.1B 
in proposed grid modernization investments (A-16-09-001)
◼ CPUC determined benefits of some investments (e.g., achieving full switching 

automation vs. targeted distribution automation) did not justify the costs.  

http://www.cpuc.ca.gov/General.aspx?id=3462
http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180SB1339
https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:A1609001
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State approaches - Colorado (1)

► SB 19-236 (2019) requires PUC to promulgate rules establishing 
filing of a distribution system plan (DSP), including:
◼ Methodology for evaluating costs and net benefits of using DERs as NWAs
◼ Threshold for size of new distribution projects
◼ Requirements for DSP filings, including:

• Consideration of NWAs for new developments (>10,000 residences)
• Load forecasts from beneficial electrification programs
• Forecast of DER growth
• Planning process for cyber and physical 

security risks
• Proposed cost recovery method
• Anticipated new investments in 

distribution system expansion
• Economic impacts of NWAs
• Estimated year when peak demand 

growth merits analysis of new NWAs
◼ Public interest in approval of NWAs
◼ Ratepayer benefits from NWAs 
◼ Benchmarks or accountability mechanisms 44

Xcel Energy hosting capacity map (Denver area)

https://leg.colorado.gov/sites/default/files/documents/2019A/bills/2019a_236_enr.pdf
https://www.xcelenergy.com/working_with_us/how_to_interconnect/hosting_capacity_map
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State approaches - Colorado (2)

► Distribution planning has been raised in related proceedings:
◼ Net metering; integration of new grid modernization systems such as 

Advanced Distribution Management Systems, Advanced Metering 
Infrastructure, and Volt/VAr Optimization

► In Proceeding No. 17M-0694E, initiated through Decision No. C17-0878, 
(Oct. 26, 2017), the Commission examined implementation of an 
Integrated Distribution System Planning process and invited comments on 
“initial regulatory steps that the Commission should take to ensure that 
investor-owned electric distribution systems have the capability to handle 
increased penetration of distributed generation, storage, and certain load 
building technologies such as electric vehicles.”
◼ Stakeholder engagement, development of Distribution System Planning work 

group
► Pre-rulemaking proceeding underway (No. 19M-0670E)

◼ Decision No. C19-0957 seeks comments and information on initial regulatory 
steps to meet requirements of SB 19-236

https://www.dora.state.co.us/pls/efi/EFI.Show_Docket?p_session_id=&p_docket_id=17M-0694E
https://www.dora.state.co.us/pls/efi/efi_p2_v2_demo.show_document?p_dms_document_id=874888
https://www.dora.state.co.us/pls/efi/EFI.Show_Docket?p_session_id=&p_docket_id=19M-0670E
https://www.dora.state.co.us/pls/efi/efi_p2_v2_demo.show_document?p_dms_document_id=917177
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State approaches - District of Columbia 

► Modernizing the Energy Delivery System for Increased Sustainability 
(MEDSIS) final working groups report, May 2019 – now “Power Path DC”
◼ Implements an open and transparent distribution system planning process

• Updates current Annual Consolidation Report (ACR) to include stakeholder working 
groups, Load Impacting Factors Request for Information (RFI), Locational Constraint 
Reports and NWA Request for Proposals (RFPs). 

◼ Establishes website for competitive supplier offers and energy education
◼ Creates a secure utility web portal to enhance 3rd party data access 

Source: Pepco, in final working group report

https://edocket.dcpsc.org/apis/api/filing/download?attachId=84990&guidFileName=9d7f8ca1-7e89-4a46-8421-ab02a85ef4ec.pdf
https://edocket.dcpsc.org/apis/api/filing/download?attachId=84990&guidFileName=9d7f8ca1-7e89-4a46-8421-ab02a85ef4ec.pdf
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State approaches - Hawaii
► HPUC rejected piecemeal investment proposals and required Hawaiian 

Electric Companies (HECO) to file a comprehensive Grid Modernization Plan.
► Order No. 34281 provided guidance for a holistic, scenario-based grid 

modernization strategy to inform review of discrete projects submitted by utility
► HECO filed a new approach to power system planning, called Integrated Grid 

Planning, that merges planning processes for G, T & D
◼ Integrates solution procurement
◼ Identifies gross system needs, coordinates solutions, and develops an optimized, cost-

effective portfolio of assets
◼ Allows a variety of distributed and grid scale resources to provide power generation and 

ancillary services
◼ Stakeholder council, technical advisory panel, ad-hoc working groups

► New DER proceeding opened in September 2019 to explore technical, economic, 
and policy issues associated with DERs, including:
◼ What types of new DER programs should be examine and developed?
◼ What advanced rate designs will be offered to customers?
◼ What improvements can be made to the interconnection process?

https://www.hawaiianelectric.com/Documents/about_us/investing_in_the_future/dkt_2016_0087_20170104_order_34281.pdf
https://www.hawaiianelectric.com/Documents/about_us/our_commitment/20180301_IGP_final_report.pdf
https://dms.puc.hawaii.gov/dms/dockets?action=details&docketNumber=2019-0323


Seek Regulatory Approval for
Integrated Grid Plan’s 5-year plan & related applications
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State approaches – Indiana (1)

► Commission required 3 IOUs to establish stakeholder collaboratives to 
develop performance metrics, incl. for distribution planning and operations
◼ First raised in IURC Order in Cause 44602 for Indianapolis Power and Light 

(IPL) (3/16/16), then in an IURC order in Cause 44967 for Indiana Michigan 
Power Company and its compliance filing

◼ Also see NIPSCO (Cause 44688) and I&M (Cause 44967)
► IRP rule requires utilities to consider effects of distributed generation on 

distribution system planning (and other types of planning)
► Transmission, Distribution, and Storage System Improvement Charge 

(2013 legislation) to encourage T&D investments for safety, reliability, 
modernization; amended in 2019 by HB 1470 in part to include advanced 
technology investments
◼ 5-7 year plans for Indiana URC approval; detailed project descriptions all yrs
◼ For capital projects only (e.g., not for vegetation management)
◼ Charge limited to 80% of “approved capital expenditures and 

TDSIC costs”; remaining 20% addressed in general rate case 

https://ingov.sharepoint.com/sites/iurcapps/PROD/iurc_legalcasefiling/_73D82C737B36E81181281458D04EF938/44576_IPL_Compliance%20Filing%20Asset%20Management%20and%20Performance%20Metrics%20Collaborative_033018.pdf
https://www.in.gov/iurc/files/44967_ord_20180530143420738.pdf
https://iurc.portal.in.gov/_entity/sharepointdocumentlocation/86a7cd56-92ed-e811-8146-1458d04e2938/bb9c6bba-fd52-45ad-8e64-a444aef13c39?file=44967%20IndianaMichPowerCo%20Performance%20Metric%20Collaborative%20Update%20Compliance%20Filing%20112018.pdf
http://www.in.gov/legislative/iac/T01700/A00040.PDF?
http://iga.in.gov/legislative/2019/bills/house/1470
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State approaches – Indiana (2)

► On July 24, 2019, IPL filed a new TDSIC plan (Cause 45264) including 
distribution automation ($109M) and advanced meter deployment ($55M)
◼ "In some circumstances system import limits are improved. These changes 

also lead to reduced congestion, thereby lowering IPL’s local zone locational 
marginal pricing (LMP) to which system participants are exposed.”

◼ The plan will add ”new substation equipment to meet growth-driven capacity 
requirements,” and “converting the 4 kV system to 13.2 kV operation will 
provide the needed capacity required for the neighborhood revitalization and 
contribute to local and regional economic development.”

◼ “IPL will reconfigure and/or add capacity at six existing substations and 
construct two new substations for additional distribution system capacity. 
These substation projects will improve load serving capability, operability, and 
reliability of the electric system.”

► On Oct. 30, 2019, Duke filed an update to its TDSIC plan including 
proposed improvements to substations and circuits

https://iurc.portal.in.gov/legal-case-details/?id=27ac8d01-32ae-e911-a981-001dd800ba25
https://iurc.portal.in.gov/legal-case-details/?id=6455ce24-35fb-e911-a98e-001dd800c973
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State approaches – Indiana (3)

► On August 26, 2019, the 21st Century Energy Policy 
Development Task Force (a Legislative Interim Study 
Committee) met for the first time
◼ The Task Force is required to develop recommendations on “How to maintain 

reliable, resilient, and affordable electric service for all electric utility 
consumers, while encouraging the adoption and deployment of advanced 
energy technologies.”

◼ The Task Force met 5 times during the interim session
◼ “The Task Force adopted no findings or recommendations concerning any of 

the topics it considered during the 2019 interim.”
◼ For the 2020 Interim work program, members suggested:

• Broadening the Task Force scope for energy policy
• “Considering distributed generation and wireless solutions for meeting energy 

needs” and “Examining energy efficiency programs.”
• “Examining distribution infrastructure and distributed generation.”

http://iga.in.gov/documents/bc140c8c
http://iga.in.gov/legislative/2019/committees/21st_century_energy_policy_development_task_force
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State approaches - Maryland
► Distribution planning is one of six topics* addressed in PC 44 - Transforming 

Maryland’s Electric Grid proceeding. 
◼ PC-44 working group progress: proposing a statewide EV program, refining 

interconnection rules and processes, developing and proposing retail supplier 
regulations, and designing both time varying rates and storage ownership pilots

◼ Benefits and Costs of Utility Scale and Behind the Meter Solar Resources in Maryland -
Final report November 2018: 

• Presents benefits and costs as they accrue to (1) the bulk power system, (2) local power 
distribution systems, and (3) society and the economy

• Original RFP for consultant to study benefits & costs of distributed solar in IOUs’ service areas

► Orders in Case No. 9406 (BGE rate case) and Case No. 9418 (Pepco rate case)
required a five-year distribution investment plan within 12 months
◼ BGE distribution investment plan and Pepco plan filed

► Senate Bill 573 required an energy storage pilot program. PUC order August 2019 
established energy storage pilot. 
◼ In December 2019, working group proposed metrics and value streams that energy 

storage applications should consider.

*Other topics: rate design, EVs, competitive markets/customer choice, interconnection process and energy storage

http://www.psc.state.md.us/wp-content/uploads/PC44-Notice.pdf
http://www.psc.state.md.us/transforming-marylands-electric-grid-pc44/
http://www.solarwakeup.com/wp-content/uploads/2018/11/MDVoSReportFinal11-2-2018.pdf
http://www.psc.state.md.us/wp-content/uploads/PC44-Selected-Portion-of-PHIs-RFP.pdf
http://www.psc.state.md.us/wp-content/uploads/Order-No.-87591-Case-No.-9406-BGE-Rate-Case.pdf
http://www.psc.state.md.us/wp-content/uploads/Order-No.-87884-Case-No.-9418-Pepco-Rate-Case.pdf
http://webapp.psc.state.md.us/newIntranet/casenum/submit_new.cfm?DirPath=C:%5CCasenum%5C9400-9499%5C9406%5CItem_116%5C&CaseN=9406%5CItem_116
http://www.psc.state.md.us/search-results/?keyword=9418&search=all&search=case&x.x=13&x.y=12
http://mgaleg.maryland.gov/2019RS/Chapters_noln/CH_427_sb0573t.pdf
https://webapp.psc.state.md.us/newIntranet/AdminDocket/NewIndex3_VOpenFile.cfm?FilePath=//Coldfusion/AdminDocket/PublicConferences/PC44//223.pdf
https://webapp.psc.state.md.us/newIntranet/AdminDocket/NewIndex3_VOpenFile.cfm?FilePath=//Coldfusion/AdminDocket/PublicConferences/PC44//237.pdf
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State approaches - Massachusetts
► Requirements for each electric distribution company to submit grid 

modernization plans every three years that include (next due July 2020):
◼ A three-year short-term investment plan that the Department will review to determine 

which investments are eligible for preauthorization, and
◼ A five-year strategic plan outlining how the company intends to meet the DPU’s grid 

modernization objectives. 
► DPU ruled on most recent Grid Modernization Plans in May 2018 Order

◼ Denied AMI requests but approved reliability/resilience-related requests for ADMS, 
automation and Volt/var optimization – mentioned recent frequency of large storms 

◼ Required utilities to file performance metrics, a joint utilities proposed evaluation plan, a 
model Grid Modernization Factor tariff 

• In April 2019, joint utilities filed Grid Modernization Plan Performance Metrics, for each utility to 
use to measure progress towards grid modernization. 

◼ Required utilities to file Annual Grid Modernization Reports with updated projections, and 
metrics (feeder and substation, system level infrastructure, performance)

► House Bill 4857 (August 2018) – Established Clean Peak Standard and 
requirements for Annual Resiliency Reports for distribution systems with heat 
maps of congested/constrained areas

https://eeaonline.eea.state.ma.us/DPU/Fileroom/dockets/bynumber
https://www.eversource.com/content/docs/default-source/investors/d-p-u-15-120-15-121-15-122-order-(5-10-18).pdf?sfvrsn=a49fc262_0
https://fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/10561371
https://malegislature.gov/Bills/190/H4857
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State approaches – Michigan (1)

► Michigan PSC webpage on distribution system planning
► PSC ordered utilities to file 5-yr distribution investment & maintenance 

plans “to increase visibility into the needs of maintaining the state’s system 
and to obtain a more thorough understanding of anticipated needs, 
priorities, and spending.” 
◼Commission consolidated all 3 utility filings into Case No. U-20147 (April 2018)

► DTE Electric , Consumers Energy and Indiana Michigan Power Co. filed 
draft plans and parties commented

► DTE Electric final plan 1/31/18; Consumers Energy final plan 3/1/18
► PSC Staff Report - Distribution Planning Framework for an “open, 

transparent, and integrated electric distribution system planning process in 
Michigan” (September 2018). 
◼ PSC Order on staff recommendations: “framework … is to be used as a guide 

for the next iterations of distribution plans….” “Unconventional solutions, 
including targeted EE, DR, energy storage, and/or customer-owned 
generation, that could displace or defer investments in a cost-effective, 
reliable, and timely manner should be considered and evaluated.”

https://www.michigan.gov/mpsc/0,9535,7-395-93307_93312_93320_94544-508710--,00.html
https://mi-psc.force.com/s/case/500t0000009gHerAAE/in-the-matter-on-the-commissions-own-motion-to-open-a-docket-for-certain-regulated-electric-utilities-to-file-their-fiveyear-distribution-investment-and-maintenance-plans-and-for-other-related-uncontested-matters
http://efile.mpsc.state.mi.us/efile/docs/18014/0302.pdf
http://efile.mpsc.state.mi.us/efile/docs/17990/0416.pdf
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t00000031ebbAAA
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t0000001fBP3AAM
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t00000016ayxAAA
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t0000002STnIAAW
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t0000003FSF2AAO
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State approaches – Michigan (2)

► Sept. 2019 order in docket U-20147: 
◼ Utilities must file their next distribution investment and maintenance plans by 

June 30, 2021
◼ MPSC staff will examine the value of resilience (and its role in cost-benefit 

methodologies for rate cases and alignment of distribution plans with IRPs) for 
the next phase of distribution plans. Staff will file a summary of the 
stakeholder process—including discussions on the value of resilience—for 
input into distribution plans by April 1, 2020

◼ MPSC directs utilities to “continue to develop detailed distribution plans over a 
five-year period, but also include in the plan their vision and high-level 
investment strategies 10 and 15 years out. This approach is consistent with 
the planning horizons used in IRPs.“

► Draft MPSC staff report on stakeholder workshops

https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t0000005XvREAA0
https://mi-psc.force.com/s/case/500t0000009gHerAAE/in-the-matter-on-the-commissions-own-motion-to-open-a-docket-for-certain-regulated-electric-utilities-to-file-their-distribution-investment-and-maintenance-plans-and-for-other-related-uncontested-matters
https://www.michigan.gov/documents/mpsc/Distribution_planning_draft_staff_report_681523_7.pdf
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State approaches – Michigan (3)

► Michigan Statewide Energy Assessment by PSC staff (Sept. 11, 2019)
recommends utilities:
◼ “better align electric distribution plans with integrated resource plans to 

develop a cohesive, holistic plan and optimize investments considering cost, 
reliability, resiliency, and risk. As part of this effort, Staff, utilities, and other 
stakeholders should identify refinements to IRP modeling parameters related 
to forecasts of distributed energy resources (e.g., electric vehicles, on-site 
solar) reliability needs with increased adoption of intermittent resources, and 
the value of fuel security and diversity of resources in IRPs. A framework 
should also be developed to evaluate non-wires alternatives such as targeted 
energy waste reduction and demand response in IRPs and distribution plans.”

◼ “work with Staff and stakeholders to propose a methodology to quantify the 
value of generation diversity in integrated resource plans.”

◼ “work with Staff and stakeholders to propose a methodology to quantify the 
value of resilience, particularly related to DERs. In addition, the value of 
resilience should be considered in future investment decisions related to 
energy infrastructure in future cases.”

https://www.michigan.gov/documents/mpsc/2019-09-11_SEA_Final_Report_with_Appendices_665546_7.pdf
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State approaches – Michigan (4)

► Governor Whitmer established MI Power Grid initiative to maximize 
benefits of integrating new energy technologies and optimizing grid 
investments for reliable, affordable electricity service.

► MPSC issued Oct. 17, 2019, order launching the initiative:
◼ “No later than June 30, 2020, the Commission Staff shall file in this docket a 

status report on utility pilot projects, summarizing efforts to date, providing 
recommendations for objective criteria to apply when evaluating proposed 
utility pilot projects, and identifying potential areas for additional pilot 
proposals.”

◼ Optimizing grid investments and performance will include quantifying “the 
value of resilience, particularly as it relates to distributed energy resources”

◼ Among the MPSC’s priority work areas for the MI Power Grid initiative over 
the next year is grid security and reliability metrics (Case Nos. U-20629 and 
U-20630)

https://www.michigan.gov/mpsc/0,9535,7-395-93307_93312_93593---,00.html
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t00000077Gq4AAE
https://mi-psc.force.com/s/case/500t000000LvLr8AAF/in-the-matter-on-the-commissions-own-motion-to-establish-a-workgroup-to-review-the-service-quality-and-reliability-standards-for-electric-distribution-systems-and-to-recommend-potential-improvements-to-the-standards
https://mi-psc.force.com/s/case/500t000000LvLt4AAF/in-the-matter-on-the-commissions-own-motion-to-establish-a-workgroup-to-review-the-technical-standards-for-electric-service-and-to-recommend-potential-improvements-to-the-standards
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State approaches - Minnesota 

► Xcel Energy’s Nov. 1, 2019, filing (Docket 19-685) used a new EPRI 
mitigation assessment tool that streamlines analysis to determine the 
most cost-effective mitigation for 77 feeders.
◼ Over-voltage and thermal violations

• No-cost solutions - 28 feeders gained at least 1 MW additional capacity with power 
factor adjustments to existing or new generators; 5 feeders reached 1 MW via volt-
var advanced inverter function

• Low-cost solutions (under $5,000) - 3 feeders reached 1 MW using volt-watt-
inverter function
 Hosting capacity for these 36 feeders increased by 1.9 MW each on average.

• Moderate-cost solutions ($75,000) - 14 feeders achieved increased capacity (2 MW 
on average) with a new regulator. 

• High-cost solutions ($500k to >$3M) – Remaining feeders required extensive 
reconductoring

◼ Reverse power flow and unintentional islanding 
• The majority of feeders (53 out of 77) could be mitigated at a total cost <$300k, 

including solving over-voltage and thermal violations.

See information in main slide deck. Additional details on hosting capacity analysis below.

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF08D276E-0000-CC16-9736-712CDB337895%7d&documentTitle=201911-157103-01
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State approaches - Nevada (1)

► SB 146 (2017) requires utilities to file distributed resource plans 
(DRPs) to evaluate locational benefits and costs of distributed 
generation, energy efficiency, storage, electric vehicles and demand 
response technologies
• “…based on reductions or increases in local generation capacity needs, avoided or increased 

investments in distribution infrastructure, safety benefits, reliability benefits and any other 
savings the distributed resources provide to the electricity grid for this State or costs to
customers of the electric utility or utilities.”

• DRP identifies standard tariffs, contracts or other mechanisms for deploying cost-effective 
distributed resources that satisfy distribution planning objectives

• DRP filed with integrated resource plan every three years and covers utility’s three-year IRP 
action plan

► PUC adopted temporary planning regulations in 2018 and permanent regulations
in 2019 (D-17-08022)
• 6-year forecast of net distribution system load (down to feeder level) and distributed resources 
• Hosting capacity analysis and public access to utility's online distribution maps/data
• Grid Needs Assessment compares traditional and DER solutions for forecasted T&D system 

constraints
► “A utility may recover all costs it prudently and reasonably incurs in carrying out an 

approved DRP, in the appropriate separate rate proceeding.”

https://www.leg.state.nv.us/App/NELIS/REL/79th2017/Bill/4982/Text
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2017-8/33255.pdf
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2017-8/41440.pdf
http://pucweb1.state.nv.us/PUC2/DktDetail.aspx
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State approaches - Nevada (2)

► NV Energy filed its 1st DRP in April 2019 (Docket D-19-04003)
◼ Distribution system and distributed resource load forecast
◼ Hosting capacity analysis
◼ Grid Needs Assessment that identified distribution system constraints 
◼ NWA analysis 

• Utility’s suitability/screening tool identified 10 distribution system projects 
and 107 transmission projects for NWA analysis

◼ Locational net benefit analysis considered 8 costs and benefits; identified 3 
projects with similar estimated costs for traditional solutions and NWA

► Stipulation approved by PUC

http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2019-4/37375.pdf
http://pucweb1.state.nv.us/PUC2/DktDetail.aspx
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2015_THRU_PRESENT/2019-4/40649.pdf
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State approaches - Nevada (3)
►Nevada Power’s Clean Energy Programs Annual Plans, filed 

February 2020, include incentives for energy storage with solar energy 
systems (Docket 20-01040)
◼Residential - Utilities request storage incentives between $0.08 and $0.22/watt-

hour based on participation in a time of use rate or demand response program
◼ Non-residential 

• Small Energy Storage Program - Utilities request incentives between $0.35 and 
$0.55/Wh based on Investment Tax Credit (ITC) eligibility, whether the system is 
standalone, and whether the participant is a for-profit or non-profit organization

• Large Energy Storage Program - Utilities request incentives between $0.40 and 
$0.60/Wh based on ITC eligibility and whether the facility is critical infrastructure 

◼Under SB 145 (2017), eligible storage systems must:
• Reduce peak demand for electricity,
• Avoid or defer investment by the utility in generation or T&D assets, or
• Improve reliability of T&D operation

http://pucweb1.state.nv.us/PUC2/DktDetail.aspx
https://www.leg.state.nv.us/Session/79th2017/Bills/SB/SB145_EN.pdf
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State approaches – New York (1)

► Reforming the Energy Vision – Utilities file Distributed System 
Implementation Plans (DSIP) every two years

► Hosting capacity maps required for all circuits ≥12 kV
► Value Stack tariff

◼ Location-specific relief zones
◼ Payments to DER (including storage) projects based on energy, capacity, 

environmental, demand reduction and locational system relief value 
• NY DPS released an updated Value Stack Order in April 2019.
 Demand reduction value is now based on a fixed window of peak hours
 Locational system relief value now uses a call system where eligible projects may 

receive compensation for responding during utility call windows. Calls made 21 hours in 
advance. At least ten calls windows a year guaranteed for each LRSV zone.

 Expansion of Phase One NEM eligibility for certain additional projects under 750 kW
 Establishment of the Community Credit and related incentives for certain community 

projects in some utility territories (to replace the Market Transition Credit)
 Capacity Value calculations modified to reflect actual peak hours and NYISO prices

• Solar Value Stack Calculator estimates revenue under value tariff

http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=14-m-0101&submit=Search+by+Case+Number
http://www3.dps.ny.gov/W/PSCWeb.nsf/All/6143542BD0775DEC85257FF10056479C?OpenDocument
https://www.nyserda.ny.gov/-/media/NYSun/files/Updated-Value-Stack-Order-2019-04-18.pdf
https://www.nyserda.ny.gov/All-Programs/Programs/NY-Sun/Contractors/Value-of-Distributed-Energy-Resources/Solar-Value-Stack-Calculator
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State approaches – New York (2)

► Updated NY PSC DSIP Guidance (April 2018) – Must include sections on:
• Integrated planning, advanced forecasting, grid operations, energy storage integration, 

electric vehicle integration, energy efficiency integration and innovation, distribution 
system data, customer data, cyber-security, DER interconnections, advanced metering 
infrastructure, hosting capacity, beneficial locations for DERs and NWAs, and procuring 
NWAs

► DSIP also must address governance, marginal cost of service studies, 
and utility’s most recent Benefit-Cost Analysis Handbook

► Each utility must maintain a Benefit-Cost Analysis Handbook (BCA order)
◼ Common handbook template provides a consistent and transparent methodology and 

presents general BCA considerations and notable issues on data collection required 
◼ Definitions and equations for each benefit and cost are provided along with key 

parameters and sources. Where applicable, utilities customize the handbook to account 
for utility-specific assumptions and information.

◼ The NYDPS regularly updates a capacity spreadsheet for calculating avoided costs for 
Installed Capacity auctions.

◼ Recent comments from the Utility Intervention Unit on DSIP: BCA should use 
dynamic analysis, not fixed values.

http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b3548DA1A-828E-4255-A6AF-908117A4DF1E%7d
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bF8C835E1-EDB5-47FF-BD78-73EB5B3B177A%7d
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State approaches – New York (3)

► Energy Storage Roadmap – 1,500 MW by 2025 and 3,000 MW by 
2030, established 12/18
◼ NYPSC directs the utilities to compile an inventory of unused, suitable land for 

non-wires alternatives, as well as interconnection upgrade costs for non-wires 
alternatives that can be included in RFPs.

◼ NYPSC directs the utilities to work with NYSERDA to develop a pilot DER 
data platform including anonymized customer and system data for DER 
developers. In January 2020, the Pilot Integrated Energy Data Resource was 
completed and announced.

◼ NYPSC directs the utilities to file in their next general rate case an Earning 
Adjustment Mechanism metric for system efficiency. This is to incentivize 
utilities to consider resources like energy storage to reduce ratepayer costs. 

http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bFDE2C318-277F-4701-B7D6-C70FCE0C6266%7d
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b72BC5319-C3B3-40F4-9F71-9EC9FF76FA97%7d
https://nysenergydataresource.trovedata.com/login
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State approaches – New York (4)

 Distribution System Implementation Plans - Docket 16-M-0411
• Pilot Integrated Energy Data Resource launched 1/1/20 - Database and web 

analytics platform to help DER developers identify, evaluate and initiate DER 
development 

 Hosting capacity maps — e.g., National Grid maps PV >300kW at sub-feeder level

Joint Utilities Roadmap for Implementation 
of Hosting Capacity Analysis

http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=16-M-0411
https://nysenergydataresource.trovedata.com/login
https://www3.dps.ny.gov/W/PSCWeb.nsf/PFPage/6143542BD0775DEC85257FF10056479C?OpenDocument
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State approaches – Ohio
► PUCO’s PowerForward initiative - reviewing technological and regulatory 

innovation that could enhance the consumer electricity experience. 
◼ Workshops with industry experts “to chart a path forward for future grid modernization 

projects, innovative regulations and forward-thinking policies”
► PowerForward Roadmap released August 2018 - vision for the modernization of 
Ohio's grid with a series of recommended next steps 
◼ Distribution utilities to file grid architecture status reports & current state planning 

assessments in April 2019, followed by applications for grid arch investments 
◼ Utilities filed respective grid architecture status reports on April 1, 2019.
◼ October 2018 - two separate working groups/dockets: Distribution System Planning and 

Data and the Modern Grid
► Distribution System Planning Workgroup (EnerNex) final report and Data and 
Modern Grid Workgroup final report issued Jan 2020
► OH Commission approves Duke PowerForward rider in Dec 2018 to recover 
capital and O&M costs for new PowerForward related initiatives 
► Distribution system reliability code, distribution circuit performance codes and 
annual reliability compliance filings

https://www.puco.ohio.gov/industry-information/industry-topics/powerforward/
https://www.puco.ohio.gov/industry-information/industry-topics/powerforward/powerforward-a-roadmap-to-ohios-electricity-future/
http://dis.puc.state.oh.us/CaseRecord.aspx?CaseNo=18-1596
http://dis.puc.state.oh.us/CaseRecord.aspx?CaseNo=18-1597
https://www.puco.ohio.gov/emplibrary/files/Util/PowerForward/PWG/PWG_Final_Report_v4.0.pdf
http://dis.puc.state.oh.us/TiffToPDf/A1001001A19L13B21127H01616.pdf
http://dis.puc.state.oh.us/TiffToPDf/A1001001A18L19B43028I02536.pdf
http://codes.ohio.gov/oac/4901:1-10-10
http://codes.ohio.gov/oac/4901:1-10-11
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State approaches - Pennsylvania

► Distribution System Improvement Charge can be used to recover reasonable 
and prudent costs to repair, improve or replace eligible distribution property
◼ Long Term Infrastructure Improvement Plans (LTIIPs) must be filed
◼ In January 2020, regulators approved grid modernization investments for four 

FirstEnergy utilities based on LTIIPs (Metropolitan Edison, Penelec, PennPower, 
WestPenn Power)

◼ Investments approved included: ADMS, DMS, Distribution Automation, SCADA

► Distribution reliability code directs PSC to regulate distribution inspection 
& maintenance plans, requires utilities to report quarterly on worst-
performing circuits and make annual compliance filings (2016 PA 
reliability report) 

► May 2018 - Commission issued Proposed Policy Statement Order with factors it 
will use to determine just and reasonable rates and to invite utilities to propose 
rate designs that achieve multiple objectives in their rate case filings 

► In November 2018 a statewide partnership led by Department of Environmental 
Protection issued Pennsylvania’s Solar Future report with 15 strategies to reach 
11 GW of solar by 2030

http://www.puc.state.pa.us/filing_resources/issues_laws_regulations/system_improvement_charges_act_11_.aspx
http://www.puc.state.pa.us/pcdocs/1634686.pdf
http://www.puc.state.pa.us/pcdocs/1634665.pdf
http://www.puc.state.pa.us/pcdocs/1634661.pdf
http://www.puc.state.pa.us/pcdocs/1634686.pdf
http://www.puc.state.pa.us/pcdocs/1634662.pdf
http://www.pacode.com/secure/data/052/chapter57/s57.194.html
http://www.puc.pa.gov/General/publications_reports/pdf/Electric_Service_Reliability2016.pdf
http://www.puc.state.pa.us/pcdocs/1568090.docx
http://www.depgreenport.state.pa.us/elibrary/GetDocument?docId=1413595&DocName=PENNSYLVANIA%2639;S%20SOLAR%20FUTURE%20PLAN.PDF%20%20%3Cspan%20style%3D%22color:blue;%22%3E(NEW)%3C/span%3E
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State approaches - Vermont

► Annual solicitations for distributed renewable projects with standard-offer 
contracts to “plants that have sufficient benefit to the…electric grid”
◼Screening Framework identifies areas where distributed generation may 

provide benefits or reduce grid constraints, implemented by a stakeholder group 
— Vermont System Planning Committee

► PUC can approve alternative regulation plan if it will “offer incentives for 
innovations and improved performance that advance State energy policy” 
(30 V.S.A. § 218d). 
◼ July 2018 order on principles and considerations for plans

► Green Mountain Energy proposed a pay-for-performance energy storage 
innovation pilot in August 2019
◼ Payments provided to aggregators based on actual capacity performance of 

the aggregate load each month and value of services provided that year
◼ Aggregator would receive 70% of value of demand reduction, and Green 

Mountain Power would retain 30% of the value

https://puc.vermont.gov/sites/psbnew/files/doc_library/standard-offer-7873-order-re-implementation-of-2014-screening-framework.pdf
https://www.vermontspc.com/
https://legislature.vermont.gov/statutes/section/30/005/00218d
https://epuc.vermont.gov/?q=node/64/86887
https://epuc.vermont.gov/?q=node/64/144160
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State approaches – Washington (1)

► HB 1126 Distributed Energy Planning Act establishes objectives for 
DER planning, including:
◼ Identifying data gaps impeding a robust planning process 
◼ Identifying upgrades (AMI, monitoring equipment, and simulation tools) that 

would allow utilities to quantify locational and temporal value of DERs
◼ Proposing monitoring, control, and metering upgrades supported by a business 

case
◼ Identifying potential programs that are cost-effective and tariffs to fairly 

compensate customers for the monetizable value of DERs
◼ Forecasting growth of DERs on the system
◼ Provide a 10-year plan for distribution system investments and an analysis of 

NWAs
◼ Including DERs in the Integrated Resource Planning process
◼ Including high level discussion of cybersecurity and data privacy practices
◼ Discussing lessons learned in the planning cycle

► Docket UE-190698, opened August 2019, to align IRP rules with HB 1126
◼ Commission filed draft rules Nov. 2019, opened comment period

https://app.leg.wa.gov/billsummary?BillNumber=1126&Year=2019&initiative=
https://www.utc.wa.gov/docs/Pages/DocketLookup.aspx?FilingID=190698
https://www.utc.wa.gov/_layouts/15/CasesPublicWebsite/GetDocument.ashx?docID=26&year=2019&docketNumber=190698
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State approaches – Washington (2)

► Washington’s overarching principles for DER planning for distribution systems
◼ Transparency: DER planning should fairly consider both wire-based and non-wires 

resource alternatives for meeting distribution system needs. Planning should optimize 
the investment decisions of customers and third parties by identifying points on the grid 
where distributed resources have greatest value.

◼ Coordination: Distribution plans should inform and interact with other utility planning 
processes, including integrated resource plans & capital budget plans. 

◼ Flexibility: The planning process needs to improve over time and adapt to changing 
grid conditions, new technologies, and improved modeling capabilities.

◼ Reliability and Security: DER planning should ensure that reliability, physical security, 
and cybersecurity are maintained as the distribution grid changes.

◼ Inclusion: All customers should have opportunities to participate in grid modernization 
through tariffs and programs that compensate customers for the value of their 
distributed resources, with particular consideration given to low-income customers.

From Washington Utilities and Transportation Commission, Report on Current Practices in Distributed Energy 
Resource Planning, report to Washington Legislature, Dec. 31, 2017 [emphasis added]. 
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