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Webinar Series Overview

3

1) Overview of Webinar Series and Connections to State Planning Efforts 
• October 14, 2:30-3:30 p.m. Eastern
• Juliet Homer & Eran Schweitzer (PNNL)

2) Developing Forecasts - General Overview 
• October 23, 4-5 p.m. Eastern
• Brittany Tarufelli & Allison Campbell (PNNL) and J.P. Carvallo (LBNL)

3) Developing Forecasts – Load Expansion 
• October 29, 4-5 p.m. Eastern
• Sean Murphy & J.P. Carvallo (LBNL) and Christine Holland (PNNL)

4) Developing Forecasts – Distributed Energy Resources 
• November 6, 2-3 p.m. Eastern
• Sean Murphy & Margaret Pigman (LBNL) and Shibani Ghosh (NREL)



Webinar Series Overview
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Resource Adequacy Analysis – Basics 
• November 10, 3-4 p.m. Eastern
• Jose Lara, Sebastian Machado, & Rafael Monge (NREL) and Allison Campbell & Eran 

Schweitzer (PNNL) 

6) Transmission and Distribution System Planning – Basics 
• November 13, 3-4 p.m. Eastern
• Jose Lara & Vincent Westfallen (NREL)

7) The Evolution of Resource Accreditation 
• December 2, 3-4 p.m. Eastern
• Travis Douville (PNNL)



Topics – Distributed Energy Resources (DERs) 

• Energy efficiency and demand flexibility – Margaret Pigman

• Distributed solar and storage – Shibani Ghosh 
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Energy 
efficiency and 
demand 
flexibility
Margaret Pigman (LBNL)

6



Agenda

• Two approaches to forecast energy efficiency (EE) and demand flexibility (DF)

• Load modifier – decrement to a gross load forecast

• Competitive resource – analogous to supply-side resources in a capacity 
expansion model

• Interactions between potential studies and load forecasts

• Questions states can ask 
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Resource potential assessments

• The objective of EE and DF potential assessments is to provide accurate and 
reliable information on:

 Quantity of EE and DF available 

 Timing of availability (e.g., new construction, stock turnover)

 EE and DF measure cost 

 Load or savings shape 

NIPSCO estimated four types of 
potential in their 2024 Demand 
Side Management Market 
Potential Study for Electric 
Energy Efficiency Potential

Source: NIPSCO

https://www.in.gov/iurc/files/NIPSCO-2024-IRP-Appendix-B.pdf


Capacity 
expansion 

model

Customer 
adoption, 
market 
barriers Least cost 

portfolio:
Supply side

Technical 
potential per 

applicable unit

Cost per unit

EE / DF as a decrement to the gross
load forecast

Number of 
applicable 

units

Economic 
potential per 

applicable

Economic 
potential for 
all applicable 

units

Economic 
achievable 
potential

Net load 
forecast

Supply-
side 

resources

Gross load 
forecast



An alternative to forecasting EE and DF from 
potential studies is to consider them as 
selectable resources 
• Integrated Resource Planning (IRP) is intended to evaluate multiple resource 

portfolio options in an organized, holistic, and technology-neutral manner and 
normalize solution evaluation across generation, distribution, and transmission 
systems and demand-side resources.

• In this framework, efficiency and flexibility are decision variables directly 
comparable to amounts and timing of generation options. This allows for 
consideration of relative cost and risk across the broadest array of potential 
solutions.

• Modeling energy efficiency and demand flexibility as resource options for bulk 
power systems can support many state objectives, including greater reliability 
and resilience, reduced electricity costs, achieving energy efficiency and 
renewable energy targets, and lower air pollutant emissions. 10
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What is an efficiency supply curve? 

• EE potential is comprised of hundreds of 
measures.

• IRP models cannot simulate individual 
efficiency measures, so they are grouped 
together.

• Supply curves for EE (and other DERs) are 
usually represented as the amount of 
resource potential available in discrete 
“bundles” or “bins.”

Source: NWPC 8th Plan 

https://www.nwcouncil.org/2021powerplan_conservationpotential


Example: Georgia Power EE bundling 
approaches 

Source: Georgia Power

https://psc.ga.gov/search/facts-document/?documentId=185485


Example: Northwest Power and 
Conservation Council DR supply curve

Source: NWPCC 8th Plan

https://www.nwcouncil.org/2021powerplan_demand-response-rpm-input-parameters/


Several states and utilities considering efficiency 
as a selectable resource in long-term electricity 
planning*
• California 

• 2021 Energy Efficiency Potential and Goals Study
• Staff Proposal for Incorporating Energy Efficiency 

into the SB 350 Integrated Resource Planning 
Process

• Georgia 
• Georgia Power - Supply-Side Representation of 

Energy Efficiency Resources in the Georgia 
Power IRP Model

• Hawaii 
• Hawaiian Electric Company Integrated Grid Plan

• Idaho 
• Idaho Power – 2nd Amended 2019 IRP

• Indiana
• Duke Energy – 2020 IRP
• Vectren
• IPL/AES – 2019 IRP 

• NIPSCO – 2024 IRP
• I&M 

• Louisiana 
• Entergy New Orleans - 2018 IRP

• Missouri 
• Ameren 2020 IRP 

• Minnesota 
• Xcel Energy /Northern States Power 2020 IRP

• Northwest Power and Conservation Council 
• Draft 8th Power Plan 

• PacifiCorp (CA, OR, WA, WY, UT)
• 2021 IRP

• Tennessee
• Tennessee Valley Authority - 2019 IRP

• Washington 
• Puget Sound Energy – 2021 IRP
• Avista – 2021 IRP

*These are the states/utilities that I am aware of - please let me know if you see an omission.

https://pda.energydataweb.com/#!/documents/2531/view
https://pda.energydataweb.com/#!/documents/2083/view
http://psc.ga.gov/search/facts-document/?documentId=185485
https://www.hawaiianelectric.com/clean-energy-hawaii/integrated-grid-planning
https://docs.idahopower.com/pdfs/AboutUs/PlanningForFuture/irp/2019/SecondAmended2019IRP.pdf
https://www.in.gov/iurc/files/IURC-CTIC-DEI-EE-Bundles-07152021.pdf
https://www.in.gov/iurc/files/2019-IPL-IRP-Public-Volume-1_121619.pdf
https://www.nipsco.com/docs/librariesprovider11/rates-and-tariffs/irp/nipsco_2024-irp.pdf
https://cdn.entergy-neworleans.com/userfiles/content/IRP/2018_Integrated_Resource_Plan_Report.pdf?_ga=2.36297632.1891874748.1633717924-953264423.1633717924
https://www.ameren.com/-/media/missouri-site/files/environment/irp/2020/ch8-demand-side-resources.pdf?la=en-us-mo&hash=672DDBD28E1AD2765175E76B280CC32F284290B0
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/The-Resource-Plan-No-Appendices.pdf
https://www.nwcouncil.org/2021-northwest-power-plan
https://www.pacificorp.com/energy/integrated-resource-plan.html
https://www.tva.com/environment/environmental-stewardship/integrated-resource-plan
https://pse-irp.participate.online/2021-IRP/Reports
https://www.myavista.com/about-us/integrated-resource-planning


Challenges with potential studies

• Data inputs to the potential study must be robust. Common shortcomings with 
potential studies include:

• Not accounting for variations in interactions between EE / DF and existing and 
future utility system resources

• Not accounting for variations in interactions between EE and DF

• Not using accurate load shapes 

• Not accounting for all benefits, including distribution and transmission system 
capacity impacts

• Using efficiency and other DERs as selectable resources can help overcome the 
first two.



Treating EE and DF as selectable resource options in a 
capacity expansion model permits optimization across 
supply side and demand side resources
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Source: Northwest Power and Conservation Council, 7th Power Plan

https://www.nwcouncil.org/reports/seventh-power-plan


Treating EE and DR as selectable resources in 
a capacity expansion model permits 
optimization between these resources
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Each measure assigned the applicable 
energy savings load shape or end use load 
shape
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Example: Illinois residential heating load 
profiles

Source: ResStock
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Example: Value of residential air-
conditioning measure varies based on 
avoided costs included in analysis
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EE and DF potential interact with the load 
forecast
• EE and DF forecast interact with the load forecast in both approaches.

• The more common approach uses the EE or DF potential to reduce the load forecast.

• Considering EE or DF as a selectable resource requires planners to know the quantity of the 
resource in the load forecast and the quantity the model can select. 

• Internal consistency between the load forecast and EE and DF potential assessments is necessary 
to avoid the potential for over or under estimating remaining EE and DF potential.

• Baseline use and efficiency assumptions should be equivalent.

• “Units” (e.g., houses, commercial floor space, appliance counts) should be identical.

• Emerging issues such as electrification impact the load forecast. 

• Replacing an electric resistance heater with an air source heat pump that is more efficient will 
reduce electricity consumption. 

• Replacing a gas heater with an air source heat pump will increase electricity consumption. 

• It is important to understand where this data is used in the analysis (e.g., load forecast, 
potential study, both, neither) for consistency.



Example: NIPSCO includes building electrification 
in their load forecast, but not their potential study. 

• NIPSCO considers the impact of efficient HVAC in their potential study for electric and 
gas customers, but there is no consideration of fuel switching.

• NIPSCO considers the impact of building electrification in load forecast scenarios, but 
the achievable EE potential does not change.

Source: NIPSCO 2024 IRP
AI = Accelerated Innovation

https://www.nipsco.com/docs/librariesprovider11/rates-and-tariffs/irp/nipsco_2024-irp.pdf


Example: Unitil includes building electrification 
in their EE and DR potential study

Source: MA EEAC
CECP = Clean Energy and Climate Plan

https://ma-eeac.org/wp-content/uploads/2024-02-28-2025-2027-MA-PS-Final-Report-wAppx-Unitil.pdf


Questions states can ask

• How are utilities in your state modeling EE and DF today?

• Are the assumptions in the EE and DF potential studies clearly provided? Are 
the load forecast and the potential studies aligned? 

• What state policy or regulatory changes are needed to facilitate consideration 
of EE and DF as selectable or competitive resources in electricity planning? 



Resources for more information
Berkeley Lab’s research on time- and locational-sensitive value of DERs

Bruce Biewald, Devi Glick, Shelley Kwok, Kenji Takahashi, Juan Pablo Carvallo, and Lisa Schwartz. 2024. Best 
Practices in Integrated Resource Planning

U.S. Department of Energy. 2021. A Roadmap for Grid-interactive Efficient Buildings. Prepared by Andrew 
Satchwell, Ryan Hledik, Mary Ann Piette, Aditya Khandekar, Jessica Granderson, Natalie Mims Frick, Ahmad 
Faruqui, Long Lam, Stephanie Ross, Jesse Cohen, Kitty Wang, Daniela Urigwe, Dan Delurey, Monica Neukomm and 
David Nemtzow

Natalie Mims Frick, Tom Eckman, Greg Leventis, and Alan Sanstad. 2021. Methods to Incorporate Energy Efficiency 
in Electricity System Planning and Markets

State and Local Energy Efficiency Action Network. 2020. Determining Utility System Value of Demand Flexibility 
from Grid-Interactive Efficient Buildings. Prepared by Tom Eckman, Lisa Schwartz, and Greg Leventis, Lawrence 
Berkeley National Laboratory. 

Natalie Mims Frick, Snuller Price, Lisa Schwartz, Nichole Hanus, and Ben Shapiro. 2021. Locational Value of 
Distributed Energy Resources

Natalie Mims Frick, Juan Pablo Carvallo and Lisa Schwartz. 2021. Quantifying reliability and resilience impacts of 
energy efficiency: Examples and opportunities

Natalie Mims Frick, Juan Pablo Carvallo and Margaret Pigman. 2022. Time-sensitive Value of Efficiency Calculator

Fredrich Kahrl, Andrew D Mills, Luke Lavin, Nancy Ryan, Arne Olsen, and Lisa Schwartz (ed.). The Future of 
Electricity Resource Planning. 2016. Berkeley Lab’s Future Electric Utility Regulation report series.

Berkeley Lab and NREL’s End Use Load Profiles for the U.S. Building Stock project

https://emp.lbl.gov/projects/time-value-efficiency
https://www.energy.gov/sites/default/files/2024-12/best_practices_irp_nov_2024_final_optimized.pdf
https://gebroadmap.lbl.gov/
https://emp.lbl.gov/publications/methods-incorporate-energy-efficiency
https://emp.lbl.gov/publications/determining-utility-system-value
https://emp.lbl.gov/publications/locational-value-distributed-energy
https://emp.lbl.gov/publications/quantifying-grid-reliability-and
https://emp.lbl.gov/publications/time-sensitive-value-calculator
https://emp.lbl.gov/projects/feur/
https://emp.lbl.gov/publications/end-use-load-profiles-us-building-0
https://www.nrel.gov/buildings/end-use-load-profiles.html


Distributed 
solar and 
battery storage

Shibani Ghosh (NREL)
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Topics

• Evolution of distributed energy resources (DERs)

• Forecasting distributed solar and storage

• Case study – CEC x NREL 

2 8



Why analyze DER-grid interactions?

Generation ConsumersDelivery

Off-Grid

Yesterday’s 
Power 
System

DRAFT: Do not disseminate, quote, or cite.



Why analyze DER-grid interactions?

Grid Connections,
More DERs

Distributed 
resources 
are changing 
how power 
and data is 
flowing in a 
grid

DRAFT: Do not disseminate, quote, or cite.
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Distributed wind Solar photovoltaics 
(PV)

Battery Energy 
Storage System (BESS)

Electric vehicles

DRAFT: Do not disseminate, quote, or cite.

• Benefits of deploying batteries with a solar system
• Distributes energy load at times when electricity demand is high, flattening the load curve
• Energy resilience benefit—back-up during power outages

• However, batteries increase the cost of the system – both upfront costs, as well as O&M



• Strategies to 
ensure local job 
creation and 
competitive 
wages

• Training and 
apprenticeship 
programs

• Project 
ownership 
opportunities for 
local individuals 
or organizations

• Securing support 
from local 
leaders

• Support for local 
entrepreneurs 
and small 
businesses

• Household and 
community-level 
resilience 
strategies

• Grid 
strengthening 
strategies

• Improved health 
outcomes 
through reduced 
or shortened 
power outages

• Guaranteed bill 
and/or 
household 
savings

• Wealth building 
opportunities

• Indirect 
multifamily 
affordable 
housing tenant 
benefits

• Contract terms 
that enhance 
consumer choice

• Engage with the 
local community

• Financial 
products are 
accessible to all 
households

Benefits of Distributed Solar

SOLAR ACCESS AND 
CONSUMER CHOICE

AFFORDABILITY AND 
HOUSEHOLD 

SAVINGS

RELIABILITY, 
RESILIENCE, AND 

SECURITY

LOCAL ECONOMIC 
DEVELOPMENT

SOLAR WORKFORCE 
AND 

ENTREPRENEUR-
SHIP



Challenges to the Current Energy Landscape

• Practical issues
• Solar resource limitations
• Cost of land / Site control
• Topography
• Rooftop/infrastructure repairs & 

restrictions
• Interconnection Process

• Varies by state/utility
• Can take between 0-30+ days 

(depending on various factors)



PV System Sizing Trends

3 4

• Median residential system sizes rose steadily 
over the last two decades by ~5% per year, but 
the trend has been flat from 2022-2024; 
corresponds to trends  in module efficiencies

• Non-residential system sizes vary widely (e.g., 
from roughly 10-150 kW between the 20th and 
80th percentiles in 2024), but the sizing 
distribution has remained fairly stable since 
2014 (e.g., with average sizes fluctuating 
between 200-235 kW in each year)

• This contrasts with the years immediately prior 
to 2014, which saw a rapid increase in the 
prevalence of relatively large non-residential 
systems, as indicated by the sharp rise in 
average sizes (rising from 85 kW to 230 kW 
between 2010-2014)

Source: U.S. Distributed Solar and Storage
2025 Data Update, October 2025

Accompanying dataset and data visualization available at: 
trackingthesun.lbl.gov

Residential 

Non-residential 



PV System Sizing Distributions (2024 Installs)

3 5

• The median U.S. residential system size 
was 7.2 kW in 2024, with most systems 
ranging from roughly 4-11 kW, averaging 
9.3 kW

• Non-residential systems (roof-mounted 
any size + ground-mounted <7 MW) had 
a median size of 35 kW in 2024, but a 
long upper tail and an average size of 
232 kW (note logarithmic y-axis)

• The composition of the non-residential PV 
market can vary considerably from state 
to state, contributing to the wide variation 
in system sizing observed in 2024

Source: U.S. Distributed Solar and Storage
2025 Data Update, October 2025

Accompanying dataset and data visualization available at: 
trackingthesun.lbl.gov

Residential 

Non-residential 



Storage System Sizing (2024 Installs)

3 6

• Residential BESSs had a median size of 13.5 kWh in 2024 (the size of single PowerWall), with most 
systems ranging from 10-20 kWh. With small non-res. PV systems, they were slightly larger (20 kWh), 
while those installed with large non-res. PV systems had a median size of ~550 kWh

• Across all three customer segments, median storage duration was 2 hours (i.e., 2 kWh per kW of 
storage), but large non-residential systems had a larger contingent of longer duration batteries, with at 
least 20% of paired systems having 4+ hours of storage

• For residential and small non-res. systems, storage kW capacity was roughly equal to the paired PV 
capacity, but large non-res. systems had smaller batteries relative to their PV capacity

Source: U.S. Distributed Solar and Storage
2025 Data Update, October 2025; Accompanying dataset and data visualization available at: trackingthesun.lbl.gov

Battery Energy Storage System Capacity (BES, kWh) Storage Duration (hours)



Paired PV+Storage System Sizing Trends

3 7

• The residential market had been trending 
toward systems with larger amounts of 
energy (kWh) capacity until 2021, but 
reversed course since then; however, the 
residential market has continued its trend 
toward increasing battery power (kW) 
capacity

• Paired PV+storage systems in the non-
residential market have been steadily 
progressing toward smaller system sizes, 
as seen in both the storage energy (kWh) 
and power (kW) capacity trends

• Sizing trends can reflect changes in battery 
product designs (power to energy ratios) 
and in customer use-cases (e.g., solar self 
consumption vs. battery backup power vs. 
demand charge management)

Source: U.S. Distributed Solar and Storage
2025 Data Update, October 2025; Accompanying 

dataset and data visualization available at: trackingthesun.lbl.gov

Residential 

Non-residential 



Installed Prices for Paired PV+Storage Systems

3 8

• The median cash price of paired residential 
systems in 2024 was $1.7/W higher than for 
stand-alone systems, while the corresponding 
differentials were $2.2/W for small non-res. 
systems and $0.8/W for large non-res.

• Median cash-purchase price for paired 
residential systems fell by $0.6/W from 2023 
to 2024, in inflation adjusted terms, but rose 
by $0.5/W for loan-financed systems

• Median prices fell for paired small non-res. 
systems and rose for large non-res. systems 

Source: U.S. Distributed Solar and Storage
2025 Data Update, October 2025; Accompanying dataset 
and data visualization available at: trackingthesun.lbl.gov

Paired PV+Storage vs. Stand-Alone PV (2024 Installs, $ per kW)



Forecasting Distributed Solar and 
Storage



Forecasting horizons for solar PV systems

Nowcasting (~6 hrs)
• Satellite data, sky cameras, machine-learning models; used for real-time grid balancing 

Short-term (6-48 hrs)
• Numerical weather models, statistical/local corrections; used for day-ahead market scheduling

Medium-term (2-7 days)
• Ensemble forecasts; used for planning and unit commitment

Long-term (weeks-months)
• Climate models, historical patterns/seasonal averages; used for maintenance and resource planning 

4 0



How utilities address solar forecasting

• Variable Renewable Energy such as solar will need to be forecasted and managed to 
ensure generation, and load are balanced on the distribution & transmission network

• >100GW of new resources needed from now to 2045 (as of mid-2024), with biggest 
capacity growth Solar: Expected to increase from 23 GW to 63 GW

• Nearly half the solar capacity (31 GW) is BTM, representing around 50 TWH per year. 

• Inaccurate forecasts can lead to:

• Reliability issues or incur significant costs for SCE to secure energy contracts 
within a short period of time

• Canceled maintenance operations (customers require a 2 weeks notice, so any 
cancellation is significant to operations).

4 1

Southern California Edison (SCE)

Source: DOE SETO solar forecasting workshop, 2024, https://www.energy.gov/sites/default/files/2024-07/SETO%20-%20Solar%20Forecasting%20Workshop%20-%20Day%202.pdf



How utilities address solar forecasting

4 2

SCE’s Grid Management System (GMS)

Source: DOE SETO solar forecasting workshop, 2024, https://www.energy.gov/sites/default/files/2024-07/SETO%20-%20Solar%20Forecasting%20Workshop%20-%20Day%202.pdf



How utilities address solar forecasting

4 3

SCE’s Short-term forecasting engine (STFE)

Source: DOE SETO solar forecasting workshop, 2024, https://www.energy.gov/sites/default/files/2024-07/SETO%20-%20Solar%20Forecasting%20Workshop%20-%20Day%202.pdf

• STFE provides information of real-time 
system generation and demand conditions 
so Grid Operators can take informed 
actions toward proactively preventing or 
mitigating adverse system conditions, 
thereby ensuring system reliability.

• Forecasting unmonitored PV: STFE’s 
Bellwether Methodology forecasts 
production of each unmonitored PV by 
associating it with a monitored PV of similar 
size and location. First value of STFE’s 5-
minute time series production forecast 
used as an estimate of each unmonitored 
PVs real-time production.

• STFE does not forecast BESS behavior



Policy implications and themes

Regulatory objectives
• Technical aspects of distributed solar and storages
• Economics such as rate design components, valuation of 

benefits and utility cost recovery

Metering and technical configurations
• Driving factor to design a reasonable interconnection 

timeline/costs
• Local construction permitting and standards

4 4



Key Technical Characteristics (BESSs)

4 5

https://docs.nrel.gov/docs/fy20osti/75283.pdf



4 6

https://docs.nrel.gov/docs/fy20osti/75283.pdf
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Tools

The Distributed Generation Market Demand 
(dGenTM) model by NREL forecasts adoption and 
operation of DERs at high spatial fidelity for 
power system planning in the United States or 
other countries through 2050.

• Incorporates detailed spatial data to distinguish 
individual and regional adoption trends

• Consumer decision-making based on cost-
effectiveness of technology

• Identification of drivers of adoption by analysis of 
multiple scenarios

• U.S. open-source tool available for download at :

https://github.com/NREL/dgen

• International dGen code base:

https://github.com/NREL/dgen_globetrotter

Distributed 
Generation Market 
Potential (dGenTM)

DRAFT: Do not disseminate, quote, or cite.

Source: NREL, The North 
American Renewable 
Integration Study: A U.S. 
Perspective, 2021, URL: 
https://docs.nrel.gov/docs/fy21o
sti/79224.pdf

https://github.com/NREL/dgen
https://github.com/NREL/dgen_globetrotter


Modeling Methodology
• Technical potential: The maximum amount of technically 

feasible capacity of PV-only and PV + energy storage systems, 
with PV system size limited by customer’s rooftop area in 
addition to energy consumption, and storage capacity capped 
as a fraction of the optimal PV capacity at a specific site.

• Economic potential: A subset of technical potential, economic 
potential is estimated as the total capacity that has a positive 
return on investment or a positive net present value (NPV). 
Economic potential can also be interpreted as the total 
capacity of systems that are cost-effective in a specific year.

• Market potential: The fraction of economic potential 
representing the customer’s willingness to invest in a 
technology given a specified payback period.

• Adoption: Adopted capacity is the capacity projected to be 
purchased by residential, commercial, and industrial building 
owners and installed at the customer premises in a behind-
the-meter configuration. Adoption is based on applying a Bass 
diffusion function where the upper limit of adoption is set to 
the market potential.
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Data Requirements

Input parameters:

• LiDAR roof scans/Building data

• Electricity consumption and 
profiles by region/sector

• Historic deployments

• Technology costs

• Financing costs

• Solar/Storage incentives and 
policies by region/sector

• Retail rates by region/sector

Distributed 
Generation Market 
Potential (dGenTM)

DRAFT: Do not disseminate, quote, or cite.



CEC Case Study
2024 report

Sekar, A., Das, P., Prasanna, A., Sizemore, M., & McCabe, K. (2024). Modeling 
Distributed Generation in California. https://doi.org/10.2172/2491424



Key Data Used
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Geospatial 
Resolution Residential Sector: Building type (single-

family), tenure (owner-occupied) 

Commercial sector: United States Department 
of Energy reference of 16 commercial building 
types



Key Data Used

5 2

Building 
Stock

Solar-suitability levels of the buildings

Updated based on the 2021 American Community 
Survey

Electrical 
Loads

NREL’s ResStock and ComStock model and 
calibrated the load data with county-level data 
from CEC

Solar 
Resource

TMY3 solar profiles for 4,229 locations



Key Data Used

5 3

Retail 
Rates

OpenEI utility rate database 
https://openei.org/apps/USURDB/

Policies 
and 
Incentives

Database of state incentives for renewable and 
efficiency; https://www.dsireusa.org/

Technology 
Costs

Most-recent annual technology base
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Cumulative 
Solar 
Forecast 
from 
dGen
(CA) 

• The results produced by the Distributed 
Generation Market Demand model 
forecast a significant growth in solar 
photovoltaic and storage capacity 
through retrofits in California - a roughly 
twofold increase in the amount of PV 
capacity and a fivefold increase in the 
amount of storage capacity from 
Calendar Year 2023 to the end of the 
forecast in 2040.

• Increased solar PV and storage adoption 
can be attributed to a decrease in 
payback period, as well as an increase 
in monthly bill savings throughout the 
forecast. These changes are due to 
several factors that were updated for 
the model, mainly increased electricity 
rate escalation, decreased system cost, 
and an extended tax credit. 
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CA paired 
solar + 
storage 
forecasts

• Because the CPUC’s updated net billing tariff 
(NBT) pushed payback periods upward, a 
decrease in adoption had been anticipated. 

• However, because of other factors that decrease 
payback period, such as lower installation cost 
and electricity rate increases, the model shows 
an overall decrease in payback period, resulting 
in an increase in forecast adoption.

• As with solar, storage additions are forecast to 
significantly decrease following the original 
expiration of the ITC in 2034 (the plateau may 
become visible earlier since the expiration date 
has been accelerated to 2025). 



Questions states can explore

• What solar forecasting tools are being used by utilities? 

• What counter measures do the utilities have in place to account for uncertainty 
and error margins in these forecasting models?

• How are they keeping track of behind the meter solar and storage adoption?

5 6



DOE-funded Resources and Assistance for State 
Energy Offices and Regulators Program

5 7

https://StateTAProgram.lbl.gov

Help 
Desk

Expert 
Match

Deep 
Dive

• Online intake form w/ rolling review
• SME provides up to 4 person-hours of support
• Intake form and support available now

• Online intake form w/ rolling review 
• SME provides up to 100 person-hours of support
• Intake form and support available now

• Detailed application form in planned ~6-month cycle 
• Team of SMEs provide 100+ person-hours of support
• Detailed online application available soon



Sean Murphy| SMurphy@lbl.gov

Margaret Pigman | MPigman@lbl.gov

Shibani Ghosh | shibani.ghosh@nrel.gov

mailto:SMurphy@lbl.gov
mailto:mpigman@lbl.gov
mailto:shibani.ghosh@nrel.gov

