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February 14, 2025



1. Overview & What to Expect (5 mins)
2. Lightning Round Presentations (40 mins, 3 mins per report)

• Lisa Schwartz, Lawrence Berkeley National Laboratory (LBNL)
• Sean Murphy, LBNL
• Natalie Mims Frick, LBNL
• Guillermo Pereira, LBNL
• Paul De Martini, Newport Consulting Group
• Natalie Mims Frick, LBNL
• Sydney Forrester, LBNL
• Jen Downing, DOE Loan Programs Office

3. Breakout Rooms with Authors (40 mins, move rooms as desired)
4. Closing (5 mins)

AGENDA



State requirements for electric distribution system planning

Report summarizes guidance from legislatures and regulators 
and identifies leading planning practices in 20 jurisdictions
• Goals and objectives 
• Procedural elements 
• Stakeholder engagement 
• Forecasting loads and DERs 
• Hosting capacity analysis 
• Information on the current state 

of the distribution system 
• Grid modernization strategy 
• Grid needs assessment 
• Non-wires alternatives (NWA)
• Reliability and resilience
• Pilots 
• Coordination with other 

planning processes 

Coordination of Distribution Planning With Other Plans

https://emp.lbl.gov/publications/state-requirements-electric
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• Interactive interface
• Types of distribution plans
• Filing frequency and planning horizon
• NWA and hosting capacity analyses

• Details by state
• Proceedings and orders
• Filed utility plans 
• Type of regulatory action 
• State goals and objectives
• Term of action plan
• Stakeholder engagement 

• PUCs review and validate 
information

• Library of state documents
• Customizable maps for export
• Update completed next month

DSP data visualization and online catalog

https://emp.lbl.gov/state-distribution-planning-requirements
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The State of Demand Flexibility Programs and Rates
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 The report characterizes electricity rates and utility programs 
that promote demand flexibility
 Studied programs largely involve Wi-Fi thermostat and batteries
 Studied rates have a dynamic component or technology requirement

 Results cover: 
 When and how frequently program and dynamic rate events may 

occur
 The structure of program incentives and how they relate to demand 

flexibility technologies
 The range of incentive amounts offered in Wi-Fi thermostat and 

battery programs
 Program enrollment levels, event demand reductions, and cost of 

saved peak demand
 Event prices for critical peak price rates

 The report informs discussions on demand flexibility program 
and rate design, program reporting requirements, and demand 
flexibility potential

https://eta-publications.lbl.gov/sites/default/files/df_programs_and_rates_draft_final_20240814.pdf
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Bridging the Gap on Data and Analysis for Distribution System Planning
 This report aims to increase the understanding of 

the data, metrics, and analysis that regulators 
and stakeholders can ask for in distribution 
system planning proceedings

 For 11 distribution system planning topics, we:
 Identify the data that utilities can report
 Describe how those data impact planning
 Present examples of and best practices on utility data 

sharing
 We share insights from interviews with 

regulators, state energy offices, and utilities on:
 Information-sharing approaches and issues
 Using information shared by utilities
 Planning and decision-making impacts of data 

sharing
 A data tool organizes the data, metrics, and 

analysis on each planning topic
 Regulators, state energy offices, and other 

stakeholders can adapt the tool to their needs
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Distribution system planning topics covered

Forecasting loads and distributed energy resources

Scenario analysis

Worst-performing circuits

Asset management strategy

Hosting capacity analysis

Value of DERs

Grid needs assessment

Cost-effectiveness evaluation for investments

Distribution system investment strategy and 
implementation

Geotargeted programs

Non-wires alternatives procurements

https://eta-publications.lbl.gov/sites/default/files/2025-01/bridging_the_gap_between_utilities_and_regulators_20250106.pdf
https://eta-publications.lbl.gov/sites/default/files/2025-01/distribution_system_planning_data_tool_20250107.xlsx
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Virtual power plants: Insights, profiles and inventory 

Insights and Profiles

 Role of leadership in successful VPP designs
 Grid and technology investments
 Program planning and design

Inventory
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Reports and inventory available here

 The Research dataset includes 180 VPP programs with 
a potential VPP capacity of 19 GWs. 

 The EIA DER dataset includes data on existing DR 
programs and NEM resources from the 2023 EIA-861 
data. It has approximately 790 existing DR programs 
and NEM resources with a capacity of 27 GWs.

https://emp.lbl.gov/publications/virtual-power-plants-insights
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Distributed energy resource (DER) integration 
framework: Regulatory innovation for DER 
compensation and cost allocation

 Framework to support DER compensation and cost allocation approach
 DERs are compensated through Grid Services Tariff by providing 

specified grid services, based on performance requirements rather than 
technology type

 Export Tariff addresses cost allocation and recovery challenges by 
applying ratemaking principles traditionally used for load customers to 
exporting DERs

 Report is available here
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DER Integration Tariff Framework – Conceptual Structure

DER Integration Framework 
Conceptual Approach

https://emp.lbl.gov/publications/distributed-energy-resource-der
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Unlocking load growth at the grid edge: Practices for managing, 
recovering, and allocating distribution system investments

 Resource focused on load growth at the grid edge, driven by electric vehicle and heat pump adoption
 Informed by a detailed review of legislative actions and regulatory proceedings in

 Arkansas, California, Colorado, Illinois, Massachusetts, Maryland, Michigan, 
Minnesota, New York, North Carolina, Oregon, Pennsylvania, Rhode Island, and Washington

 Provides information on utility and regulatory practices to recover and allocate distribution system 
investments deployed through utility programs, line extension policies, and proactive investments
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Utility 
programs

Line 
extension 
policies

Proactive 
investment 
approaches

Program design elements, capitalization vs. 
expensing of behind-the-meter assets, budget 

flexibility, rates, and load management

Cost recovery and allocation practices with details 
on utility proposals and commission orders

Review and characterization of utility line extension 
policy reforms to address infrastructure needs at 

the grid edge

Identification of policy design elements, including 
allowance support provided, asset scope, 

infrastructure utilization, and future-proofing

Risk considerations for just-in-time and proactive 
investment approaches

Risk mitigation strategies across procedural, 
financial, and public policy domains

Report download: 
https://emp.lbl.gov/publications/un

locking-load-growth-grid-edge 

https://emp.lbl.gov/publications/unlocking-load-growth-grid-edge
https://emp.lbl.gov/publications/unlocking-load-growth-grid-edge
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Economic Evaluation of Modernization Expenditures for Electric Utility 
Distribution Systems
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Updated guidance for evaluating distribution modernization expenditures with practical examples

https://emp.lbl.gov/publications/economic-evaluation-distribution 

https://emp.lbl.gov/publications/economic-evaluation-distribution
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Moving beyond direct load control: A maturity model for realizing the 
promise of demand flexibility

 States and utilities can adapt and use the 
maturity model to prioritize investment, 
identify gaps, and drive continuous 
improvement to realize their DF goals

 Maturity model can be used to assess 
utility programs based on 34 demand 
flexibility (DF) capabilities, organized into 
the six categories

 Each of the six maturity model categories 
has 5 to 7 capabilities and can be scored 
1-5

 Builds on existing maturity models (e.g., 
wildfire mitigation)

11Report available here

https://emp.lbl.gov/publications/moving-beyond-direct-load-control
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State regulatory opportunities to advance DER aggregations in wholesale 
markets

State regulator role and influence Wholesale market progress on Order 2222: 
Compliance and implementation issues
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• Regionally (across states, RTO/ISOs)
• Across utilities, aggregators, etc. 

Coordination

• Rate design, incentive and program design
• Resource planning
• Performance and deployment targets, goals

Policy and regulation

• Interconnection agreements: metering, telemetry
• Data sharing and privacy 
• Evaluation metrics and methods

Data collection, evaluation sharing

Report available here

https://emp.lbl.gov/publications/state-regulatory-opportunities
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liftoff.energy.gov/vpp

• 75+ real-world case 
studies 

• 60+ new DOE and 
industry resources 



1. Lisa Schwartz & Sean Murphy
• State Requirements for Electric Distribution System Planning
• The State of Demand Flexibility Programs and Rates
• Bridging the Gap on Data and Analysis for Distribution System Planning: Information That Utilities Can 

Provide Regulators, State Energy Offices and Other Stakeholders
2. Natalie Mims Frick & Sydney Forrester

• Virtual Power Plants: Insights, Profiles and Inventory
• Distributed Energy Resource (DER) Integration Framework: Regulatory Innovation for DER 

Compensation and Cost Allocation
• Moving Beyond Direct Load Control: A Maturity Model for Realizing the Promise of Demand Flexibility
• State Regulatory Opportunities to Advance Distributed Energy Resources Aggregations in Wholesale 

Markets
3. Guillermo Pereira

• Unlocking load growth at the grid edge: Practices for Managing, Recovering, and Allocating 
Distribution System Investments

4.    Paul De Martini
• Economic Evaluation of Modernization Expenditures for Electric Utility Distribution Systems:
      A Guide for Utility Regulators

5.     Jen Downing
• Pathways to Commercial Liftoff: Virtual Power Plants 2025 Update

BREAKOUT ROOMS
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Slides for Appendix
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Updated Cost-Effectiveness Framework & Case Examples
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Expenditure drivers: Standards Compliance

 Standards Compliance – Solutions to comply 
with safety, power quality, and reliability 
standards are addressed using Lowest 
Reasonable Cost (LRC). 
 Example: Voltage management solution to comply 

with the national electric service quality standard 
for voltage (ANSI C84) involving grid devices, 
including smart inverter settings, and integrated 
volt-var control (IVVC) software to manage 
inverters (IVVC illustration on right).

 Example: Replacement of deteriorated wood poles 
not in compliance with ANSI 05.1 and relevant 
state regulations (e.g., CPUC General Order 95) to 
address safety and reliability

17
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Expenditure drivers: Direct Regulatory Order

 Direct Regulatory Order – Solutions in response to a PUC order may be addressed using LRC or require a 
Benefit-Cost Analysis (BCA), depending, for example, on whether the decision and order included a finding 
that the required capability was in the interest of the public and utility customers. If so, then the LRC method 
may apply.
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 Example: California PUC ordered utilities to implement a 
specific approach to flexible DER interconnections involving 
a dynamic curtailment control scheme that will require utility 
expenditures to implement. The order determined that this 
new requirement was in the public interest, and the utility 
must implement the required approach using the lowest 
reasonable cost solution that conforms to the order. 
(illustration on right) 

CPUC Selected Customer-Controlled Method (Source: CPUC)
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Expenditure drivers: Policy Mandates

 Policy Mandates – For instance, legislation addressing wildfire 
risk considers societal value and compliance with the statute, 
which may require new enabling grid capabilities. However, not 
all policy mandates identify the value from the perspective of 
utility customers. In these cases, a BCA is used to determine 
the cost-effectiveness of solutions.

 Example: Wildfire mitigation solutions are evaluated with BCA even 
in the face of a policy mandate as there is typically a need to 
prioritize expenditures that have the greatest mitigating impact. For 
example, this may be done by assessing the risk-spend efficiency of 
a wildfire mitigation solution. This approach is a derivation of a 
typical BCA. 
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Source: PG&E 2024 RAMP Filing 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/safety-policy-division/reports/2024-ramp-application-pge051524.pdf
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Expenditure drivers: Utility Operational Efficiency

 Utility Operational Efficiency– Solutions 
identified by the utility to improve operations 
(not driven by compliance, regulatory, or 
policy mandates) are evaluated using BCA. 

 Examples: Solutions that create operational 
savings (e.g., operational control center 
consolidation) and adoption of technology 
innovations that increase productivity (e.g., field 
crew technology – see illustration)
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Benefit-cost analysis

 BCA is a quantitatively focused method for assessing the net value to utility customers of a specific 
distribution modernization expenditure over a defined time period. The net value is determined by 
identifying utility, customer, and societal benefits compared to the expenditure's cost. A grid 
modernization BCA evaluates both:

 Direct utility savings - Financial benefits that accrue directly to the utility in terms of cost savings that are 
quantifiable in dollar terms, measurable, and auditable. These savings have a tangible impact on a utility's financial 
performance. They involve a clear cause-and-effect relationship between changes due to the proposed 
expenditure, as reflected in related metrics, and the resulting financial outcome. 

 Indirect (non-utility) savings - Financial benefits that clearly accrue to customers or society or may accrue to 
utility but cannot be quantified. Indirect benefits may be harder to quantify in dollar terms, measure, or audit 
financial results. Indirect savings often require estimation or projections of dollar value. Certain grid modernization 
expenditures involve indirect monetary benefits such as improved customer reliability and societal gains. While not 
financially auditable, such non-utility benefits are important to assess. 
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BCA example: Utility DERMS

 A utility is proposing a Distributed Energy Resource 
Management System (DERMS) to manage the 
portfolio of DER services provided by DER 
aggregators, the utility’s own demand response 
programs, flexible DER interconnections, and 
managed EV fleet charging. 

 Utility conducts a BCA to assess cost-effectiveness of 
the proposed DERMS in the context of the benefits 
provided by the DER services and flexible demand 
programs enabled by the DERM solution. 

 Ideally the DERMS cost would be included in the 
DER program costs to avoid duplication and align all 
implementation costs with the flexible demand 
programs. 
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Utility “Grid” DERMS
Source: Quanta Technology
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BCA example: Utility DERMS (cont.)

 The value of the DERMS includes direct 
and indirect benefits from optimizing 
DER integration, reducing utility energy 
purchases, deferring distribution grid 
upgrades, deferring, or avoiding the 
need for new generation capacity, and 
avoiding GHG emissions. 
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Benefits Summary 

Benefit Category Annual Benefit One-Time Benefit 

Avoided Energy Purchases $15 million  

Avoided Generation Build Costs  $240 million 

Deferred Infrastructure Investments  $30 million (over 5 years) 

GHG Reduction (Indirect Benefit) $7.5 million  

Totals: $22.5 million $270 million 

 

 
Cost Summary 

Cost Category Annual Cost One-Time Cost 

DERMS Capital Investment  $50 million 

DER Program Development & Incentives $1 million $15 million 

DERMS Operational & Maintenance (O&M) $5 million  

Totals $6 million $65 million 

 
Net Present Value (NPV) 20yrs @ 9% : $355 million (approx.) 
Benefit-to-cost ratio: 4:1 (approx.)

Conceptual Example
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BCA example: Distribution Automation - Reclosers

A utility proposes to deploy five sectionalizing reclosers on each feeder to improve reliability. Standard 
industry practice is to install at least one mid-point sectionalizing recloser on each feeder for reliability. If all 
feeders do not have such a recloser, then material improvements in reliability can often be achieved and 
quantified. 
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Automated Recloser Switch
Source: T&D World

• Reliability benefits diminish as more reclosers are added to a circuit. While the 
cost of reclosers remains the same, the number of customers benefiting and 
the avoided outage duration decline, given the smaller segments. 

• Berkeley Lab’s ICE Calculator can be used to determine the optimal number of 
reclosers to install on an individual feeder to achieve the desired level of 
reliability cost-effectively. 

• For reliability improvements, indirect dollar benefits are typically much greater 
than direct utility benefits, meaning that the proposed expenditure will be an 
incremental cost. That is why it is essential to establish the reference metric for 
the overall target level of service reliability based on specific reliability metrics 
(e.g., CAIDI – Customer Average Interruption Duration Index) or peer 
benchmark rankings (e.g., maintaining 2nd quartile ranking), or both. 

• It is desirable to assess all individual reliability improvement measures 
holistically as a program against the overall reliability objective and metric(s) in 
a distribution system plan.

https://icecalculator.com/home
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LRC example: Advanced Distribution Management System 
A utility requires a better understanding of real-time operational conditions, based on current and forecasted DERs and 
electric vehicle (EV) charging interconnected to its distribution system. The utility intends to replace its obsolete 
distribution Supervisory Control and Data Acquisition (SCADA) system. The existing outage management system will be 
replaced in 4 years. IVVC capability may be needed in 6 years, depending on actual DER and EV adoption rates. 
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LRC example: Advanced Distribution Management System (cont.) 

 A BCA involving each current and future option would require determining marginal benefits from new 
capabilities, current and future software replacements, and potential additional modules based on 
assumptions of future software enhancements, timing of need, co-dependent field technologies (as in 
the case of the IVVC module), and any adjustment for the risk of mis-timing a future decision. 

 This is impractical because the decision is not whether an ADMS platform with an initial Network Model 
and SCADA is justified – that decision is determined through the needs analysis in the distribution 
system plan. 

 The task is to determine which vendor solution is the most cost-effective in terms of capital and ongoing 
operational and maintenance costs based on a comparative level of functionality — the least-cost, best-
fit solution.
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ADMS Platform 
w/Network Model, 
SCADA Modules

Functionality 
(1-10)

Implement 
Risk

License Cost
Non-recurring 

Engineering 
Cost

Configuration 
Cost

Total Capital
Maintenance 

Costs

Cloud 
Computing 

Costs

Total Annual 
O&M

Vendor A 9 Low $5,000,000 $0 $175,000 $5,175,000 $750,000 $100,000 $850,000 
Vendor B 8 Med $4,750,000 $300,000 $150,000 $5,200,000 $757,500 $125,000 $882,500 
Vendor C 6 High $4,250,000 $1,000,000 $200,000 $5,450,000 $787,500 $100,000 $887,500 

Capital Costs (one time) O&M Expense (annual)
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Contacts
Paul De Martini: paul@newportcg.com; (415) 272-6935 
Lisa Schwartz: lcschwartz@lbl.gov; 510-926-1091

For more information
Download publications from Energy Markets & Policy: https://emp.lbl.gov/publications 
Sign up for our email list: https://emp.lbl.gov/mailing-list
Follow Energy Markets & Policy on Bluesky: @berkeleylabEMP.bsky.social
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