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INTRODUCTION
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Types of DERs

Electrical Vehicles

Grid Interactive Buildings

Energy Efficiency

Microturbines

Solar Photovoltaic Systems

Wind Turbines

Energy Storage Systems

Combined Heat and Power

Managed or Price-Based Charging

Building equipped with smart appliances 
and energy management systems to 
contribute in EE and DR programs

Localized generation using natural gas



5

Planning Goals:
• Understand and prepare for the future
• Meet customer needs in a timely and efficient manner

Who does Distribution Planning?
• Everyone who controls a distribution system that changes over time
• Investor-owned utilities (IOUs), Municipal Utilities, Cooperatives, Campuses, etc.

DER are driving changes in Distribution Planning
• Increasing visibility, scrutiny, and importance to customer outcomes
• Significantly more complex due to DER considerations

Distribution Planning with DER
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Planning for DER Growth – Predict, Identify, Resolve

DER Forecasting Hosting Capacity Analysis Non-Wires Alternatives

[Source][Source]

• Estimate Future Adoption
• Understand System Impacts

• Identify System Constraints
• Inform Applicant Siting/Sizing

• Leverage DER As a Resource
• Mitigate System Needs Efficiently

[Source]

https://www.tdworld.com/overhead-distribution/article/20972703/nonwires-alternatives-nontraditional-solutions-to-grid-needs
https://www.nrel.gov/docs/fy22osti/81379.pdf
https://www.arcgis.com/apps/webappviewer/index.html?id=1fdc504b688c4dfca123012c4c157835
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DER Forecasting
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DER Forecasts – Methodology Design Elements

DER Forecast

DER Type

Temporal Impact

Planned Forecast Use

Weather Driven

Market & Economics Driven
Operational

Planning & Investment

Policy Decision

“Where?”

“What Kind?”

“How Many Years?”

“When?”

“Why?”

Geospatial Granularity

System Wide

Mid Range

Highly Localized

Short Term

Medium Term

Long Term

Time Horizon
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Geospatial Forecast – System Wide 
Highly Aggregated Data

This level of data aggregation is crucial for grasping overarching 
trends and for planning at a broader system level.

Factors influencing Uptake of Distributed PV– ISO NE [Source]

Regional PV Nameplate Capacity Growth

State Level Forecast
These forecasts offer insights into the future energy needs 
and resource availability for an entire state, aiding in 
policy-making and statewide energy planning.

RTO/ISO Level Forecast:
Regional grid operator-level data provides a regional 
outlook, encompassing multiple states or a significant part 
of a state. This level is key for understanding regional 
energy trends, transmission planning, and managing the 
electricity market.

Utility Wide Forecast
Forecasting at this level focuses on the specific needs and 
trends within a utility’s service area. It is essential for the 
utility’s own planning, infrastructure development, and 
meeting regulatory requirements.

State PV Nameplate Capacity Growth

Source: ISO NE 2023 PV Forecast

https://www.iso-ne.com/static-assets/documents/2023/04/2023_pv_forecast_final.pdf
https://www.iso-ne.com/static-assets/documents/2023/04/2023_pv_forecast_final.pdf
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Geospatial Forecast – Highly Localized – Propensity Modeling

Source – Forecasting Load on 
Distribution Systems with DERs

Bass Diffusion and Fisher-Pry are
two common models to build to
build logistical S-Curve adoption
models.

Adoption Diffusion Curves [source]

Highly Localized Forecast

Highly localized spatial DER forecast refers to detailed
analysis at the customer level, diving into the granular aspect
of individual customer behaviors and preferences. This
analysis is referred to as customer propensity analysis, and it
uses a wealth of customer/community specific data to
estimate the probability that an individual customer adopts
a technology.

https://eta-publications.lbl.gov/sites/default/files/6_-_sigrin_forecasting_load_with_ders_1.pdf
https://www.researchgate.net/publication/313574512_Modeling_and_forecasting_the_diffusion_of_innovation_-_A_25_year_review
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Geospatial Forecast – Mid Range
Mid Range Forecast

Mid range spatial forecast provides a balance between system level and highly
localized forecast. It is derived from the disaggregation of system-wide data or
the aggregation of highly localized forecasts.

Distribution Feeder/Substation Level:
Forecasts at this level usually are focused on DER uptake for specific
feeder or substations within a utility network. These forecasts are
impactful in assessing the impact of growth of DERs on segments of
the distribution grid and targeting mitigation strategies.

ZIP Code/County Level:
This level involves DER forecasting for smaller, administratively 
defined areas like zip codes or counties. It provides a more localized 
view than state or utility forecasts, allowing for finer planning and 
analysis that considers the specific characteristics and needs of 
these areas.

Census Tract Level
These forecasts are the most localized within the mid range
category and cover small, relatively homogenous regions defined
for statistical purposes. This helps in aligning the DER planning
strategies to a specific community or neighborhood.

PGE Reference case LDV and Solar PV adoption at the feeder level in 2030

Source PGE Load and DER forecast

https://assets.ctfassets.net/416ywc1laqmd/46I2n65SyTv3TUMMdq1l55/a993aebb7b7a84ebd3209d798454a33a/DSP_Part_2_-_Chapter03.pdf
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DER Forecast Disaggregation - Purpose

• Disaggregation refers to the method of distributing a 
system-wide forecast of DERs for a specific utility service 
area down to individual circuit levels.

• The primary aim of disaggregation methodologies is to 
pinpoint, as accurately as possible, the likely locations for 
the adoption of new DERs.

• It involves considering multiple factors, ultimately to 
pinpoint customer behavior, which is inherently 
uncertain.

• The disaggregated forecast is then used as an input to 
distribution planning studies.

Source: Distribution Forecast Working Group Presentation

Source – Overview of System Level Forecasting

https://drpwg.org/wp-content/uploads/2018/06/DLFWG1_Joint_IOU_Overview_April-18_2018.pdf
https://drpwg.org/wp-content/uploads/2017/04/1-GSWG_-System_Level_Forecasting_Overview.pdf
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DER Disaggregation Techniques

Proportional Allocation Propensity Models Adoption Model

• Allocates system-level DER forecast 
to individual circuits using specific 
local distribution data

• Proportional to Load
• Proportional to # of Customers
• Proportional to Existing DER

• Another approach is to use adoption 
patterns of one technology (e.g., PV) 
to drive adoption for another (e.g., 
energy storage)

• Propensity models use customer 
characteristics to compute a 
propensity score. Based on the score, 
a fraction is computed as the ratio of 
the score for that area divided by the  
sum of scores across all areas.

• For example, the propensity model 
can be estimated using ZIP code data 
where the models relate historical 
adoption to customer characteristics 
in each ZIP code.

• Statistics- based (Regression and ML)

• This uses a bottom-up adoption 
approach based on adoption 
patterns and estimated adoption 
model parameters. 

• These models are S Curve-based. 
They forecast technology adoption 
based on characteristics of early 
adaptors, market factors, and 
adoption rates, applied to the 
remaining potential.

Solar PV Locational Adoption PGE PGE Propensity Scoring Results
Generalized S-Curve Model

Source PGE Load and DER forecast

Source SCE DFWG Progress Report

Source – Forecasting Load on 
Distribution Systems with DERs

https://assets.ctfassets.net/416ywc1laqmd/46I2n65SyTv3TUMMdq1l55/a993aebb7b7a84ebd3209d798454a33a/DSP_Part_2_-_Chapter03.pdf
https://drpwg.org/wp-content/uploads/2018/07/R1408013-et-al-SCE-DFWG-Progress-Report.pdf
https://eta-publications.lbl.gov/sites/default/files/6_-_sigrin_forecasting_load_with_ders_1.pdf
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Adoption Modeling - NREL’s dGen Tool

dGen is a forecasting tool which simulates 
customer decisions to adopt DERs based on future 
DER adoption factors like economics, market 
conditions, and policy incentives. 

• dGen models the decisions of individual 'agents' 
(which can be households, businesses, or other 
entities) based on their unique circumstances 
and the broader market environment.

• It offers detailed geographic modeling, allowing 
for analysis at national, state, and more 
localized levels.

• The tool incorporates a wide range of variables, 
including energy prices, policy incentives, and 
technological advancements.

Click here to view as an animated model from 
2014-2050. Source – NREL dGen Model 
Applications

https://www.nrel.gov/analysis/dgen/model-applications.html
https://www.nrel.gov/analysis/dgen/model-applications.html
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Planning Forecast Duration – Short, Medium and Long Term

20100-3 Years 3 – 10 Years 10+ Years

Short Term Medium Term Long Term

Focus: Centered around 
upcoming operational 
requirements with DER 
penetration for stable grid 
operations, preparing for 
immediate growth and
operational contingencies.

Focus: Infrastructure 
planning with upcoming DER 
growth, integration of new 
technologies, and regulatory 
policy updates.

Common Historical Practice:
5-Year Planning Forecast

Increasing Focus on 10-Year 
Forecast for Capital Plans

Focus: Align with strategic 
objectives like achieving 
clean energy targets and 
adapting to major 
technology shifts.

Useful to guide long term
investments, policy decisions, 
and direction for sustainable 
future.
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Actual DER Load or Generation Profiles can vary 
significantly based on many factors
• Solar PV: Lat/Long, DC:AC ratio, Tracking, 

Shading, Direction & Azimuth
• Electric Vehicles: EV-specific or Time of Use 

Rates, Managed Charging, Availability, 
Location

• Battery Storage: Individual Use Case, Value 
Stack Incentives, Import/Export Restrictions 

Determining expected resource profiles is 
critical to converting adoption forecasts into 
system impacts.

DER Temporal Impact – When?

EV Charging Demand Profiles Under 
Varying Control and Incentive Regimes

Source: [DOE 2019 Summary Report on EVs at Scale]

https://www.energy.gov/eere/vehicles/articles/summary-report-evs-scale-and-us-electric-power-system-2019#:%7E:text=The%20high%20scenario%20sees%20a,of%20new%20annual%20generation%2C%20respectively.
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Scenario Modeling
Scenario modeling
• Examines how different variables could shape future DER adoption and 

subsequent system needs as a whole
• Attempts to forecast for multiple potential pathways in order to inform 

investment plans
• Varying factors like technology adoption rates, economic conditions, and 

policy changes provide a range of possible outcomes.
• Example: Solar adoption under varying compensation structures

Key Components of Scenario Modeling

• Adoption Rates - Analyzing how quickly consumers might adopt various DER 
technologies under different circumstances. 

• Technological Developments - Considering advancements in DER 
technologies and their potential effects on adoption and efficiency. For 
instance, developments in EV technologies have greatly impacted EV uptake 
and consumer behavior changes.

• Policy and Regulatory Changes - Assessing the impact of potential future 
policy shifts, building code requirements, and other regulatory changes.

• Market Dynamics - Understanding how changes in energy prices, consumer 
preferences, and economic conditions could influence DER growth.

• Incentive Structure – Assessing how different incentive and pricing changes 
can impact DER growth, including time of use rates and PV and EV incentive 
programs.

General Goals

• Identify “no regret” investments - Focus on actions and 
investments that will be beneficial across most/all potential 
future scenarios

• Prepare for the future - Prepare for longer-term needs that 
may arise, “future-proof” when making investment decisions.

• Facilitate goal achievement - Make investments necessary to 
facilitate reaching goals where appropriate

NY Coordinated Grid Planning Process
Stage 1 – Build-Out Scenarios

Source: [Link]

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B45BD5A1F-9FDA-473F-8FCF-E5CE7A11A880%7D
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Hosting Capacity Analysis
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Hosting Capacity - Overview

Hosting capacity is the amount of DERs that can be 
interconnected to the distribution grid without 
compromising power quality or reliability, and without 
necessitating upgrades to the current control, 
protection systems, or infrastructure.
• Hosting capacity analysis evaluates a subset of 

interconnection criteria at various system locations, 
commonly including:

• Thermal Limits
• Overvoltage
• Reverse flow limitations
• Protection Considerations

• It is usually represented as a map, with varying level 
of information. 

• In some cases, utilities provide tabular 
information about constraints (e.g., minimum 
daytime load) in conjunction with maps.

• Due to scale, analysis results may not be as accurate 
as detailed interconnection studies, creating 
potential discrepancies.

Xcel Energy 
Minnesota Hosting capacity
study and sub feeder 
spreadsheets

https://mn.my.xcelenergy.com/s/renewable/developers/interconnection/hosting-capacity-map
https://mn.my.xcelenergy.com/s/renewable/developers/interconnection/hosting-capacity-map
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Hosting Capacity Use Cases
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Use Case #1 - Facilitating Efficient Project Siting
Goal: Direct project developers to sites with available capacity to 
reduce the submission of non-viable applications.

• Basic Information: Utilities may offer calculated DER megawatt 
(MW) capacity values across geographic blocks, typically visualized 
through a "heat map“ indicating areas with good versus limited 
hosting capacity.

• Most Effective Information:  All data necessary to effectively site 
and size projects, for example, calculated hosting capacity values, 
information on existing and queued DER projects, load profiles, 
grid constraints and more

Hosting Capacity Advanced Information Example

Basic Hosting Capacity Map Example [Link]

https://drpep.sce.com/drpep/
https://ameren.maps.arcgis.com/apps/webappviewer/index.html?id=47661edd64b74715a68b781b9ca5b226
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Hosting Capacity Map Information Breakdown 

Benefits of Hosting Capacity Information to Developers – Source: Synapse Report

https://www.synapse-energy.com/sites/default/files/Hosting_Capacity_Analysis_and_Distribution_Grid_Data_Security_21-016.pdf
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Topic Area Common Utility Perspective Common Developer Perspective

Update Frequency: 
(e.g., Annual, Monthly, Bi-monthly)

More frequent updates increases 
ongoing maintenance costs

More frequent updates improve 
usefulness due to increased accuracy

Level of Geographic Granularity
(Blocks vs. Circuit Maps)

Aggregated maps reduce risk to 
utility assets (security)

Detailed circuit maps improve 
developer site selection capabilities

Amount of Information Provided
(e.g., calculated HC, information on 
constraints, load profiles)

Providing additional information 
increases HC tool development and 
ongoing costs

Providing additional information 
increases project siting/sizing 
screening capability

Security Concerns
(Critical Energy Infrastructure 
Information – CEII)

Highly detailed information may 
contain CEII or expose the 
distribution system to additional risk

HC maps are outside distribution 
substations and not part of the bulk 
power system, thus not CEII

Cost Burden Map development and maintenance 
costs impact utility customer bills 
and are not paid by developers

HC maps reduce utility study burden 
and aid in compliance with state 
goals and programs

Data Export and Tabular Format 
Availability

Allowing export in tabular format 
may increase system security risk

Tabular results are much easier to 
use for prospecting good sites

Common Hosting Capacity Map Design: Tensions and Trade-Offs
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Hosting Capacity Q&A Break
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Use Case #2 - DER Interconnection Screening
Goal: Integrate hosting capacity into the DER interconnection 
screening process to improve efficiency, reduce conservative 
assumptions, and improve screening process timelines. 

Current Role in Interconnection Screenings:
• Not commonly used directly as part of interconnection screening 

criteria
• Screens usually set by state codes or in utility tariffs
• May be used to identify “restricted” or “closed” feeders

• Significant synergy between data collected for hosting capacity and 
data-driven screening methods

• Use actual minimum daytime load instead of rule of thumb 
based on 15% of peak capacity of the feeder

• Substation protection / reverse flow limits
• System-wide distribution model clean-up

Implementation Challenges:
• Requires application/model management for queued generation 

and resulting system upgrades
• Models used for system-wide analysis not as trustworthy as 

application-specific studies (scale trade-offs)
• Difficult to account for site-specific factors (e.g., volt/var curve, co-

located storage)
• Modifying screening criteria may require state-level modifications

Interconnection Screening Process

Hosting Capacity Analysis Can 
Assist in Interconnection Screening

Restricted application Example

https://pepco.maps.arcgis.com/apps/dashboards/111ae63fddd74bafbb34ba633b16a92c
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Use Case - Examples
California IOUs:

• Integrate hosting capacity information to refine the Rule 21 interconnection 
process

• In 2020, mandated by the CPUC to use Integration Capacity Analysis (hosting 
capacity) results in the interconnection process to:

• Determine where and when existing circuits can accommodate 
additional DERs without needing upgrades

• Allow interconnection resources to export up to those limits [Source 
CPUC]

Pepco (Washington, DC):

• Uses hosting capacity results along with a Heat Map to indicate existing and 
pending installations on feeders

• Pepco's Hosting Capacity Analysis provides customers with the ability to 
assess the interconnection point to estimate the available capacity on a 
feeder, in relation to the current and anticipated solar photovoltaic (PV) 
projects awaiting connection

Pepco’s Definition of Strict and Maximum PV Penetration Limits –
Source DE-EE0006328

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2020/californias-grid-modernization-report-2020.pdf
https://www.osti.gov/servlets/purl/1229729
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Use Case #3 - Distribution Planning Tool  

• Hosting capacity plays a crucial role in scenario 
analysis, allowing for the assessment of various 
'what-if' situations concerning DER integration. 

• When combined with projections of load and DER 
expansion, the analysis facilitates detailed 
evaluations of future effects on a per-feeder basis.

• Utilities can use these scenarios to consider 
mitigation strategies and necessary infrastructure 
enhancements and to conduct cost-effectiveness
analyses. 

• Advanced analytical capabilities will equip utilities 
to gauge the distribution system's readiness to 
leverage DER services, including non-wires 
alternatives, and to understand how DERs affect 
grid restructuring, operational tactics, and the 
adoption of advanced inverter technologies.

Source: Modern Distribution Grid Guidebook, DSPx Volume 4, June 2020, PNNL: Grid 
Architecture - Modern Distribution Grid Project

https://gridarchitecture.pnnl.gov/modern-grid-distribution-project.aspx


28

Use Case - Example
Hawaiian Electric Company:

The Hawaiian Electric Company (HECO) employs a multi-step,
increasing complexity screening process to assess a circuit's capacity
to host forecasted DERs through 2025.

Based on the multistep process, Hosting Capacity is categorized in the
following groups by Circuit.

Summary of Hosting Capacity Analysis – Source: HECO

Summary of Circuit Selection Screening – Source: HECO

Source: HECO

https://www.hawaiianelectric.com/documents/clean_energy_hawaii/integrated_grid_planning/stakeholder_engagement/working_groups/stakeholder_technical/20211001_distribution_der_hosting_capacity_grid_needs_draft.pdf
https://www.hawaiianelectric.com/documents/clean_energy_hawaii/integrated_grid_planning/stakeholder_engagement/working_groups/stakeholder_technical/20211001_distribution_der_hosting_capacity_grid_needs_draft.pdf
https://www.hawaiianelectric.com/documents/clean_energy_hawaii/integrated_grid_planning/stakeholder_engagement/working_groups/stakeholder_technical/20211001_distribution_der_hosting_capacity_grid_needs_draft.pdf
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Non-Wires Alternatives
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“Non-wires alternative (NWA)” is any action or strategy that uses non-traditional transmission and/or 
distribution solutions – such as distributed generation, energy storage, energy efficiency, demand 
response, and grid software and controls – with the intent to defer or replace the need for specific energy 
delivery system equipment investments. An NWA must meet energy delivery system needs and be more 
cost effective consistent with the guiding principles of sustainable, well-planned, secure, affordable, and 
non-discriminatory.”*

Non-Wires Alternatives

NWA Benefit Category Traditional Solutions NWA Solution DER Types Considered

Capacity – Reduce thermal 
loading on utility 
equipment during peak 
load hours to defer 
upgrades

Upgrade overloaded 
equipment, construct new 
circuit or substation for 
segmentation

Inject power locally to 
reduce thermal load on 
equipment

Grid-following DER — e.g., 
PV, battery energy storage 
system (BESS), combined 
heat and power

Reliability – Provide an 
alternate source during 
loss of utility supply

Build circuit ties,
construct redundant 
substation or circuit

Intentional island to 
restore service to 
unfaulted area

Grid-forming DER (grid-
forming inverter or 
synchronous generator)

Voltage Support – Mitigate 
voltage violations

Install capacitor bank or 
voltage regulator, 
reconductor

Real and reactive power 
injection and absorption

Inverters with Volt/Var 
curves, BESS, etc.

*SEPA Non-Wires Alternatives (NWA) – Incorporating NWAs into Your Grid Modernization Program

https://sepapower.org/resource/non-wires-alternatives-nwa-incorporating-nwas-into-your-grid-modernization-program/#:%7E:text=SEPA's%20experts%20have%20laid%20out,learn%20more%20about%20this%20approach.
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Identifying NWA Opportunities – Levels of Targeting

System-Level 
Initiatives

Geotargeted 
Programs

Specific Grid 
Needs

• No specific locational drivers; impact to specific 
grid needs is coincidental

• Examples: Lighting LED Conversions, Net Metering

• Tailor programs and incentives to target areas 
of expected future distribution needs

• Ex: Value of DER Tariffs

• Dedicated procurement of specific size/type 
of resource to meet known constraint

• Ex: Microgrid for reliability
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Proactive Approach to System Needs in High Growth/Constrained Areas

• Tailored Solutions: Geotargeting allows utilities to tailor solutions to specific areas where growth 
is expected to outpace the existing grid’s capacity, thus preventing bottlenecks and overloads 
before they occur.

• Local Resource Optimization: Encourages the development and integration of local renewable 
energy sources, which can alleviate demand on the central grid and reduce transmission and 
distribution losses.

• Scalable and Flexible: Geotargeting solutions can be scaled up or down as needed, providing 
flexibility to adapt to actual growth patterns and changes in energy consumption behavior.

• Deferral of Capital Expenditure: Can delay or eliminate the need for expensive upgrades to 
transformers, substations, and distribution lines by managing load growth through targeted 
energy efficiency and demand response and local DERs.

Identifying Opportunities – Geotargeting
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Example – Brooklyn Queens Demand Management Program (BQDM)

Background

• In response to rising demand for electricity in 
the Brooklyn-Queens area, ConEd faced the 
need for a significant infrastructure upgrade—a 
new substation costing an estimated $1 billion.

• To avoid this costly investment, ConEd launched 
the BQDM program in 2014, aiming to reduce 
electricity demand in the target area by 52 
megawatts (MW) through demand-side 
management and distributed energy resources 
(DERs). This included 41 MW of customer-side 
DERs and 11 MW of DERs directly tied to the 
utility distribution network.

Source: “Brooklyn Queens Demand Management Demand Response Program.” Business 
Opportunities, Consolidated Edison Company of New York, Inc, www.coned.com/en/business-
partners/businessopportunities/brooklyn-queens-demand-management-demand-response-
program
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Example – Brooklyn Queens Demand Management Program (BQDM)

Achievements

• The BQDM program successfully met its target to reduce peak 
demand by 52 MW and successfully deferred the need for the 
new substation and provided a more cost-effective solution for 
managing the area's energy demand. As of Q2 2023, 61 MW of 
load relief was achieved at the peak (9-10 pm) including 29 MW 
from EE.

Economic Impact
• With an investment of approximately $200 million—only a fifth 

of the cost estimated for infrastructure upgrade ($1B)—ConEd 
was able to achieve the required demand reduction.

• This approach offered significant savings to ConEd and its 
customers while still enhancing grid reliability and resilience.

Source: Con Edison BQDM Report Q2 2023, NY PSC Order Establishing Brooklyn/Queens Demand Management Program 

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bD09E478A-0000-C53E-9B76-0DCB7E10BF1D%7d
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b83594C1C-51E2-4A1A-9DBB-5F15BCA613A2%7d
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Example – Central Hudson Peak Perks Program

Background

• Central Hudson, serving parts of New York State, 
faced challenges with peak load management, 
especially during the summer months when 
energy usage spikes due to air conditioning and 
other cooling needs.

• The utility was looking for a way to manage 
these peaks more effectively without resorting 
to costly infrastructure upgrades in three 
targeted zones for 5 to 10 years.

Source: PLMA Demand Response Program [Link]

https://www.itron.com/-/media/use-cases/documents/central-hudson-gas-and-electric-case-study.pdf
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Example – Central Hudson Peak Perks Program

Overview

• Peak Perks was designed as a voluntary program 
that incentivizes residential and commercial 
customers to allow Central Hudson to install 
devices that can remotely cycle off air 
conditioning systems or adjust thermostat 
setpoints for brief periods during peak demand 
times.

• Participants receive an initial enrollment bonus 
and annual participation incentives.

Source: PLMA Award Wining DR Initiatives
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Example – Central Hudson Peak Perks Program

Strategy

• The program primarily aimed to reduce peak electricity demand, which in turn could defer or eliminate the 
need for additional network reinforcement.

• By targeting specific areas with the highest demand or where the system was most constrained, Central 
Hudson could optimize its demand-side management efforts.

Outcomes

• The program exceeded the total first year MW target of all three locations, achieving 5.9 MW of load 
reduction compared to 5.3 MW target.

• Overall, Central Hudson's Peak Perks program successfully curbed peak energy demand, contributing to 
more stable and efficient grid operation.

• Program participants contributed to a collective effort that helps to maintain reliable service and keep 
energy costs down for all customers.
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Specific Grid Needs Example – Ameren Illinois Thebes BESS 

• Ameren Illinois installed a battery energy 
storage system to provide backup power for 
the town of Thebes.

• Approximately 300 residents
• Historically worst performing circuit for 

reliability
• Served via radial supply through dense 

Mark Twain National Forest
• Traditional alternate source construction 

not viable due to distance and trees

• 1 MW battery installed and used as an 
automatic transfer voltage source for the 
community during an outage situation

• Estimated Cost: $1.4M

• This project resulted in fewer and shorter 
outages with positive community feedback.

Ameren Illinois Thebes Battery [Link]

Utility 
Substation

BESS

Town 
of 

Thebes

https://energynews.us/2020/10/07/backup-battery-helps-reduce-electricity-outages-in-remote-illinois-community/
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NWA Evaluation Framework – Comparison with Alternatives

Evaluating Non-Wires Alternatives requires comparing them to traditional infrastructure solutions to understand benefits 
and limitations of NWAs in addressing specific grid needs. This comparison is a multi-faceted comparison including, but 
limited to, the following factors :

• Capital and operational costs
• Time to implement
• Scalability and flexibility
• Environmental impacts
• Reliability and resiliency measures
• Regulatory and policy compliance
• Public/community impact
• Maintenance and long-term use
• Finance and business models
• Risks

Source: Xcel Minnesota 2023 Integrated Distribution Plan

https://www.xcelenergy.com/company/rates_and_regulations/filings/biennial_transmission_&_distribution_projects_report
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NWA Evaluation Framework – Cost Benefit Evaluation
Cost-benefit analysis for NWAs scrutinizes a variety of factors to 
ascertain NWA economic viability compared to traditional grid 
upgrades, such as:

• Initial capital expenditure
• Operational expenditures
• Economic lifespan and depreciation
• Benefits and savings
• Scalability costs
• Avoided energy benefits
• Avoided capacity benefits
• Avoided non-energy benefits
• Benefit to cost ratio

Source: Xcel Minnesota 2023 Integrated Distribution Plan –
NWA Appendix F, Pg 24
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NWA Evaluation Framework – Resource Overcommitment Evaluation

Resource overcommitment occurs when a single asset is expected to serve multiple functions simultaneously, which 
might not be feasible due to operational constraints. This is especially relevant in the context of value stacking for NWAs, 
where assets like energy storage systems are expected to provide a range of services, such as demand response, load 
shifting, and voltage support. 

To mitigate the risk of overcommitment, it is crucial to assess the following:

• Capability Assessment - Ensuring that each asset can handle the demands of each service it's tasked with, both 
individually and in combination.

• Coordinating Scheduling and Dispatch - This involves using advanced control systems to schedule the asset's 
responsibilities in a way that avoids conflicts, such as providing ancillary services during one period and reserving 
capacity for peak load support in another period.

• Contractual Obligations - When engaging resources for multiple services, the terms should reflect the physical and 
operational limits of the asset.

• Robust Monitoring and Management Systems – These systems continuously track the performance and availability of 
the resource, ensuring that it can meet its various functionality commitments when needed. 

• Fallback Options - In case a resource can't fulfill all roles due to simultaneous demand, backup systems or strategies can 
be in place to maintain service levels.
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NWA Procurement Mechanisms

Direct Procurement

Specific Grid Need
Distribution Services Approach

Specific Grid Need
Programmatic Approach

Geotargeting or System Level

• Utility-initiated acquisition of 
resources to meet identified grid 
needs.

• Utility-owned/leased and directly 
controlled, offering a streamlined 
approach.

• The approach simplifies access to the 
value stack, mitigating contractual or 
control complexities associated with 
third-party operations.

• Suitable for vertically integrated 
utilities. More challenging for 
deregulated distribution utilities 
(ownership, market revenue, and 
dispatch coordination challenges).

• Utility issues a call for proposals from 
third parties or customers for NWAs to 
address specific grid needs.

• Such solicitations enable the 
integration of customer or third-party-
owned resources, which are then 
compensated for their services to the 
grid.

• These resources can be directed by the 
utility for distribution system needs as 
necessary, while otherwise 
participating freely in other market 
opportunities.

• Employ systematic studies to discern 
the locational value of DERs, aiming to 
direct them to where they're most 
beneficial on the grid.

• Adjust incentive levels to promote 
DERs in locations which can offer the 
greatest value/relief to the system.

• The goal is to prevent as many specific 
grid needs as possible by managing 
load growth in targeted areas, thereby 
reducing reliance on traditional 
infrastructure upgrades.
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Specific Grid Needs - Distribution Services Approach - California

In 2018 the CPUC issued decision D. 18-02-004, which adopted the Distribution Investment Deferral Framework,
creating opportunities for DERs to serve as NWAs in lieu of traditional grid investments.

DIDF Framework - Demand-side Alternatives To Traditional Supply-side Investments: 
Updated And New Approaches In California

PG&E 2021 DIDF identified more then 19MW of Grid needs [Locational Value 
of DERs]

https://enefirst.eu/wp-content/uploads/Final-EU-ENEFIRST-Presentation-CPUC-March-2021.pdf
https://eta-publications.lbl.gov/sites/default/files/lbnl_locational_value_20210309_final.pdf
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Specific Grid Needs - Distribution Services Approach - Colorado
In May of 2023, Xcel Energy (PSCo) issued an RFP to solicit NWA solutions for two capacity-driven projects to defer
system upgrades
• Goal: Defer $4.1M for new feeder from 2025 to 2031 for each project location
• Expected to utilize demand response, energy efficiency, energy storage, and/or distributed generation

[Source]

https://co.my.xcelenergy.com/s/renewable/developers/non-wires-alternative-rfp
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Geotargeting and System Level – Value of DER

• Customer-centric approach where customers choose the size, location, and type of DER installations, such as solar 
panels or energy storage systems, and are compensated based on the locational value their DERs provide to the 
grid, encouraging deployment in areas where can provide maximum benefits.

Example: NY VDER
New York's Value of Distributed Energy Resources 
(VDER) program, which includes the Locational 
System Relief Value, compensates DER providers 
based on the location-specific value they bring. 
VDER also employs studies on the marginal cost of 
service to determine a general "Demand Reduction 
Value" applicable across all locations. 

Ongoing Proceeding – Illinois Value of DER
Illinois is engaged in an ongoing proceeding to 
determine “base value” and “additive services” 
value of DER as a replacement for the distribution 
component of net metering compensation
• Driven by state legislation 
• Framework to be proposed in 2024
• Workshop Materials: [Link] NY Value Stack Elements [Link]

https://www.icc.illinois.gov/programs/climate-and-equitable-jobs-act-implementation-investigation
https://www.nyserda.ny.gov/-/media/Project/Nyserda/Files/Programs/NY-Sun/value-stack-overview.pdf
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Closing
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• How are the impacts of DER factored into your planning and investment processes?
• How are you estimating the peak load impact of EV growth across your distribution 

system? 
• How granular are your PV, EV, and other DER forecasts with regard to location?
• What constraints are you considering in your hosting capacity map?
• What information could be readily provided by your hosting capacity analysis that would 

provide value to the utility, DER developers and customers?
• What steps would be needed to incorporate hosting capacity results into the screening 

process for DER interconnection?
• How can geotargeting be applied to existing system-level DER programs to improve 

distribution benefits?
• How are Non-Wires Alternative opportunities being identified and screened?
• What challenges have you experienced or do you anticipate within the NWA adoption 

process?

Questions to Ask
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Q&A

Cody Davis
Senior Manager, Distribution & Grid Modernization
Electric Power Engineers
CDavis@EPEConsulting.com

Questions?

mailto:CDavis@EPEConsulting.com
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