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Background and Introduction
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i2X Mission
To enable simple, fast, and affordable interconnection while enhancing the

reliability and security of our electric grid.
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Distributed Energy Resource 
Interconnection Roadmap 

The roadmap serves as guide to key actions that 
stakeholders could take, within the next five years and 
beyond, to implement solutions to distribution-level 

interconnection challenges. 
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Measurable Success Targets for 2030 
Interconnection processes align well with local, state, and customer’s goals

6

Target System Size* 2030 Target Value

Timing (1) Median time from DER interconnection 
request to agreement§

< 50 kW Within 1 day†

50 kW–5 MW < 75 days

> 5 MW < 140 days

Access (2) Completion rate from entering the queue 
to execution of interconnection agreement

< 50 kW > 99%

50 kW–5 MW > 90%
> 5 MW > 85%

Data (3) Availability of public state-level 
interconnection queue data All

50 states, Washington, D.C., 
and territories have public, 
detailed, and current queue 
data

Reliability (4) No BPS disturbance events exacerbated 
by inaccurate DER modeling All 0

Resilience (5) Lower Customer Average Interruption 
Duration Index (CAIDI)‡ All

25% improvement
(e.g., from 4 to 3 hours per 
occurrence)

* System size thresholds will vary across utilities and jurisdictions.
§ For systems that do not trigger system upgrades.
† Defined as 1 business day.
‡ CAIDI with loss of load removed but major event days included.
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Berkeley Lab Research

Forthcoming Berkeley Lab research and an accompanying toolkit on cost 
allocation for DER interconnection

o Identifies drivers and value propositions for updating the initial cost-causer pays 
method

o Provides overarching principles that jurisdictions can adapt
o Categorizes cost allocation strategies
o Catalogs frameworks for implementing cost allocation strategies
o Provides detailed information on leading state approaches, including results 

where available 

Research methods include:
o Literature review & synthesis of common practices and key findings

o Comprehensive review of regulatory interconnection proceedings 

o Structured expert interviews and engagement with a 17-member advisory 
group including utilities, regulators, developers, and state utility consumer 
offices in diverse locations 

o Deep-dive into regulatory filings and related documents

7
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Terminology

Beneficiary pays: Any cost allocation approach that recognizes that benefits may accrue to customers, 
including subsequent interconnection customers or ratepayers at large—if they benefit, in addition to 
the interconnection customer that triggered the initial grid need.

Cost allocation: The process of determining how to divide common system modification costs among 
specific customers or customer classes.

Cost recovery: The process by which the utility collects costs from customers.

Cost causation: A principle that informs cost allocation, typically relying on determinations of why 
costs were incurred and who benefits from the associated investments. 

Initial cost-causer pays: A cost allocation approach that directly assigns all incremental 
interconnection-related costs incurred to accommodate a new distribution-sited generating or storage 
technology to the project that initially triggers the needs. 

8

Sources: Definitions adapted from MA DPU, 2021; EPRI, 2018, and RAP, 2020

https://eeaonline.eea.state.ma.us/dpu/fileroom/
https://www.epri.com/research/products/000000003002012961
https://www.raponline.org/knowledge-center/electric-cost-allocation-new-era/
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Introduction

The interconnection process determines whether the 
utility needs to upgrade its distribution equipment to 
accommodate a DER. 

Utilities commonly select distribution system equipment 
that is oversized compared to immediate needs. 

o Equipment may only be available in certain sizes.

o Utilities may wish to create additional headroom for future 
load or DER interconnections.

o Utilities may wish to add capacity for operational needs.

Cost allocation for DER interconnection assigns cost 
responsibility for these upgrades.

The interconnection customer that first triggers an 
upgrade typically is responsible for the full cost under 
the initial cost-causer pays model.
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DERs are assets sited close to utility 
customers that can provide all or some of their 
immediate power needs and reduce demand or 
provide supply to satisfy the energy, capacity, 
or ancillary service needs of the distribution 
grid. 

DERs can improve energy affordability and 
reliability for utility customers, increase 
consumer choice, and provide valuable 
services for electricity systems.

– NARUC, 2016; U.S. DOE, 2025

Source: McDonnell, Nelson, and Mims Frick, 2025

https://pubs.naruc.org/pub/19FDF48B-AA57-5160-DBA1-BE2E9C2F7EA0?_gl=1*1jsilk5*_ga*ODIyNTk5ODA4LjE3MzA5MzkxNzk.*_ga_QLH1N3Q1NF*czE3NTI3OTYxNjQkbzIwMyRnMCR0MTc1Mjc5NjE2NCRqNjAkbDAkaDA
https://www.energy.gov/eere/i2x/doe-distributed-energy-resource-interconnection-roadmap
https://emp.lbl.gov/publications/distributed-energy-resource-der
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Drivers for Improving DER Interconnection Cost Allocation

States are facing increasing grid constraints from high DER penetration in some locales, resulting in 
interconnection costs that hinder additional DER adoption.

o New cost allocation approaches help to unlock grid constraints and minimize costs that interconnecting customers 
pay for future beneficiaries.

Distribution system spending is increasing across the country to meet growing pressures associated 
with aging infrastructure, grid hardening needs, rapid load growth, and bi-directional power flow.

o New cost allocation approaches tied to improved distribution system planning can help to reduce long-term overall 
distribution system costs.

10
Sources: EEI, 2025 and Wiser et al., 2025

https://www.eei.org/-/media/Project/EEI/Documents/Issues-and-Policy/Finance-And-Tax/Industry-Capital-Expenditures.pdf
https://emp.lbl.gov/publications/factors-influencing-recent-trends
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Challenges with Initial Cost-Causer Pays
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Issue Description

Free riders DERs that trigger upgrades pay 100% of the costs, allowing other interconnecting DERs to benefit from 
that equipment without paying.

High costs for 
certain customers

Exorbitant charges may be assigned to a single interconnection customer and cause these applicants 
to abandon planned DER projects. 

Cost uncertainty Uncertainty about whether DER projects will be charged for all or no upgrade costs may lead to 
speculative applications or cause applicants to abandon planned DER projects. 

Interconnection 
delays

Uncertainty of interconnection costs and incentives to submit speculative applications to understand 
costs at various sites increase timelines for interconnection queues. 

Lack of alignment 
with load cost 
allocation

Allocating costs differently for load and DER energy exports misaligns utility incentives to interconnect 
exporting facilities timely because they erode utility revenue. 

Misassigned cost 
allocation

Benefits of DER-related grid upgrades for accommodating future customer loads are not considered, 
resulting in assignment of the full upgrade cost to interconnecting DERs.
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Drivers – Examples
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Vermont
“the application of the 

Commission’s traditional cost-
allocation method for 

interconnection costs can 
cause delays and uncertainty” 

-Vermont PSC, 2019

Connecticut
“several substations already 

have little to no hosting 
capacity and the Authority 

expects that DER saturation 
will be a growing problem” 

-CT PURA, 2025

Minnesota
“The Company continues to 

see these upgrade costs 
become more common, and, 

on the rise – averaging $4,000 
per project, and in a few cases, 
reaching ten or more thousand 

dollars” 

-Xcel Energy, 2022
(Docket No. E999/CI-16-521, filed 5/27)

https://epuc.vermont.gov/?q=node/64/138389
https://www.dpuc.state.ct.us/dockcurr.nsf/8e6fc37a54110e3e852576190052b64d/a883d3e780fd125985258c3600556563/$FILE/220629RE01-021925.pdf
https://mn.gov/puc/edockets/
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DER Interconnection Cost Allocation Principles
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Principles – Development
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Principles help regulators, utilities, and stakeholders agree on desired outcomes and guardrails, 
improve transparency in decision making, build shared understanding, and garner stakeholder trust. 

o Principles can help evaluate tradeoffs and effectiveness of potential changes to cost allocation.

This project aims in part to provide a foundational set of informed and well-vetted principles 
that jurisdictions can adapt to meet their unique needs and circumstances.
o These principles are intended to support proceedings evaluating potential changes to interconnection cost 

allocation.

Source: Pfeifenberger, 2024 

https://emp.lbl.gov/sites/default/files/2024-12/Taking%20Action%20on%20FERC%20Order%201920%20Webinar_12.6.24.pdf
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Principles – State Examples
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Massachusetts
• Beneficiary pays

• Sound development signals
• Cost efficiency

– Massachusetts Joint Utilities, 
2025

Maryland
• Mitigate cost obstacles to 

interconnection
• Facilitate efficient utilization of 
existing available hosting capacity
• Balance the needs of DER 

developers, utilities, and 
ratepayers

– Maryland PC44 Interconnection 
Working Group, 2021

Connecticut
• Support the accelerated 

deployment of non-
residential DERs

• Establish appropriate 
sharing of distribution 
system upgrade costs

• Maintain interconnection 
costs as price signals

– CT PURA, 2025

https://eeaonline.eea.state.ma.us/dpu/fileroom/
https://eeaonline.eea.state.ma.us/dpu/fileroom/
https://www.psc.state.md.us/electricity/wp-content/uploads/sites/2/Workgroup-Report.pdf
https://www.psc.state.md.us/electricity/wp-content/uploads/sites/2/Workgroup-Report.pdf
https://www.dpuc.state.ct.us/dockcurr.nsf/8e6fc37a54110e3e852576190052b64d/a883d3e780fd125985258c3600556563/$FILE/220629RE01-021925.pdf
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Proposed Principles

Implement cost-causation principles consistently, supporting appropriate utility cost recovery, using 
cost-of-service study information, and avoiding undue discrimination.

Use transparent methods that are easily understood and based on the best available information.

Integrate cost allocation with a modernized planning process that holistically considers electricity 
system needs, including DER interconnection, enables flexible interconnections and a bi-directional 
grid, identifies least-regret utility investments that minimize costs, and provides publicly available 
filings that are updated regularly.

Reduce risk first by encouraging strategic DER siting that avoids grid upgrade costs, then share 
acceptable levels of risk associated with underused or stranded infrastructure between utilities, 
interconnecting customers, and ratepayers.

Mitigate barriers to customer adoption of generating and storage technologies.

Facilitate grid reliability, energy affordability, and achievement of other established state objectives.

16
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Cost Allocation Approaches and Frameworks
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Cost Allocation Approaches (1)
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Approach Who pays and how? Example

Fixed Fee
Charge the same fee to all 
interconnecting customers with a 
common characteristic(s) 

The utility charges a fixed fee for interconnection of 
all small DER systems to fund shared upgrades that 
cost more than an established level.

Direct cost 
assignment

Allocate costs entirely to one 
interconnection customer

The utility may directly assign the triggering DER 
project all costs incurred to accommodate the 
resource, including any costs that do not serve any 
other customers, such as metering infrastructure. 

Pro-rata 
assignment

Charge costs proportionally based on 
use of shared distribution upgrades

Group studies often allocate costs to participating 
interconnection customers on a proportional, $/kW 
basis based on the cost of the upgrades (either 
individual upgrades or a collection of upgrades).
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Cost Allocation Approaches (2)

19

Approach Who pays and how? Example

Use 
established 
rate case 
allocators 

Rate-base costs following 
traditional revenue requirement 
and cost allocator processes

Proactive approaches may allocate a percentage of 
upgrade costs to all ratepayers using established rate 
case allocators (e.g., division among rate classes). 

Grid usage 
charges

Allocation of costs based on how 
the interconnected DER actually 
uses the grid 

Export tariffs for customers that send excess energy to 
the distribution system use cost-of-service analysis to 
determine ongoing charges for shared distribution 
upgrades.

Locational 
Pricing

Allocation of costs based on the 
availability of distribution system 
hosting capacity

Interconnection customers not requiring a distribution 
upgrade pay a pro-rata $/kW fee based on available 
hosting capacity. The fee is lower in areas with ample 
available capacity and higher in areas with lower 
available capacity.   
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Cost Allocation and Recovery Frameworks

Additional factors to consider in cost allocation and recovery frameworks:

Trigger for initiating upgrades – How is the need for an upgrade determined?

Determination of beneficiaries – What is causing costs to be incurred and who is benefiting from 
investments?

Which costs will be included – What specific equipment is the utility installing or upgrading to 
accommodate DERs?

How and when to recover costs – Will costs be recovered through interconnection customer fees, 
base rates, riders, or deferred accounting, and over what time period?

Other considerations that may impact cost allocation and cost recovery – Is the approach 
feasible and aligned with state objectives and established ratemaking principles?

20



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS DIVISION | ENERGY MARKETS & PLANNING

Common Cost Allocation and Recovery Frameworks (1)

21

Initial cost-causer pays

Reimburse initial interconnection customer over time

Create a reserve fund

Conduct group interconnection studies

Reactive cost sharing

Proactively upgrade grid infrastructure

Establish cost caps 

Incorporate grid usage costs into tariffs

Follow line extension cost allocation practices

Implement scarcity pricing
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Common Cost Allocation and Recovery Frameworks (2)
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Common Cost Allocation 
and Recovery Frameworks Description

Initial cost-causer pays Directly assign all interconnection-related costs to the project 
that initially triggers distribution system upgrades

Reimburse initial 
interconnection customer 
over time

Directly assign all upgrade costs to the triggering project, then 
require subsequent interconnection customers to pay back 
the initial paying customer for use of shared equipment    

Create a reserve fund Collect a fee from all interconnecting customers to fund 
upgrades

Conduct group 
interconnection studies

Study multiple, related applicants as a group and allocate 
upgrade costs proportionally by project

Reactive cost sharing
Assign an initial triggering project a pro-rata share of costs 
and establish a window of time in which subsequent 
interconnection customers also pay a pro-rata share of costs
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Common Cost Allocation and Recovery Frameworks (3)
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Common Cost Allocation and 
Recovery Frameworks Description

Proactively upgrade grid 
infrastructure

Forecast and construct necessary upgrades that are 
reimbursed by interconnecting customers over time

Establish cost caps Establish maximum cost responsibilities (e.g., $/DER system) 
and recover remaining costs from ratepayers 

Incorporate grid usage costs 
into tariffs

Apply ongoing charges for interconnected DERs that export 
energy to the distribution system 

Follow line extension cost 
allocation practices

Utilities cover a portion of distribution construction costs as 
an “allowance,” and DER customers pay for costs over the 
allowance

Implement scarcity pricing
Interconnection customers that do not trigger upgrades pay 
a proportional or fixed share of location-based prices that 
reflect hosting capacity availability
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State Examples and Case Studies
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Vermont – Create a Reserve Fund

25

Green Mountain Power (GMP) funds 
transmission ground-fault overvoltage 
(TGFOV) mitigations with a standard fee on 
systems in affected areas.

o Net-metering and small generation systems in 
TGFOV-constrained areas pay a $37/kW non-
bypassable fee. 

o Mitigations would typically cost around 
$75,000—cost-prohibitive for individual projects. 

o GMP initially proactively identified 67 substations 
that required TGFOV mitigation.

o GMP identifies TGFOV areas on hosting 
capacity maps.

GMP TGFOV Fee Areas 

Sources: VT PSC, 2019; GMP, 2025

https://epuc.vermont.gov/?q=node/64/138389
https://gmp.maps.arcgis.com/apps/webappviewer/index.html?id=4eaec2b58c4c4820b24c408a95ee8956
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North Carolina – Conduct Group Interconnection Studies

Duke Energy uses cluster studies in North Carolina and South Carolina for systems ≥250 kW that are 
covered by the state-jurisdictional interconnection process. 
o An annual enrollment window for cluster studies is open for 45 days. The utility then engages with participating 

customers, groups requests, and begins studies. 

Duke allocates costs to group members mostly using per-project and pro-rata assignment, depending 
on the type of cost.
The process includes phased interconnection, which allows temporary non-firm (or flexible) service 
prior to completion of a full interconnection study or completion of the distribution upgrade. 

26

Duke Energy Cluster Study Process 

Source: Duke Energy, 2025

https://www.duke-energy.com/-/media/pdfs/for-your-home/212287/nc-sc-ferc-order-transition-2023-overview.pdf?la=en&rev=1e560cd697a64239a3882f5c9cd34411
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Massachusetts – Capital Investment Project Program

The provisional Capital Investment Project (CIP) program addresses near-term grid needs for group 
study projects affected by high-cost upgrades. 
Ratepayers and interconnecting customers share costs based on benefits accrued. 
o Interconnection customers pay a pro-rata $/kW fee, calculated based on each project’s use of the portion of the 

upgrade that serves larger DER projects. 
o The utility recovers the full upgrade costs from all distribution customers using rate class allocators over a specified 

time period and reimburses customers over time with CIP interconnection fees. 
o The DPU order approved a 20-year rate recovery period for CIP projects to reduce the risk to ratepayers because 

extended rate recovery period allows more time for CIP fees to offset ratepayer charges.

27

Eversource CIP Capacity Enablement

Eversource Marion-Fairhaven CIP Fee

Sources: Martinez, 2025; Eversource, 2022; MA DPU 2022

https://emp.lbl.gov/promoting-economic-efficiency-interconnection-part-2-cost-allocation
https://eeaonline.eea.state.ma.us/dpu/fileroom/
https://fileservice.eea.comacloud.net/V3.1.0/FileService.Api/file/hdachfdj?bxVaOABhtv35h1BAsnVO92FJ0ioKRMXdZYr4j7j/42qk9v9pxUxyG6LkaCeWBSjqbmMlNqhcSkxPf0qUr1gASPKrYE1qejvebf677PtCVStUdHoHpEGELGLGjR+ZpYgt
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Massachusetts – Long-Term System Planning Proposal

The DPU is considering a Long-Term System 
Planning Process to proactively accommodate 
future DER growth.
o A long-term DG assessment would identify timing, 

magnitude, and location of projected development 
to analyze future constraints and prioritize 
solutions.

Costs would be split between distribution 
customers and interconnection customers 
based on identified benefits flowing to each 
group.
o Large DG customers would pay a pro-rata 

“proactive hosting capacity fee” for interconnecting 
to infrastructure. 

o Costs would be recovered from large DG customers 
over a 20-year period with a possible extension if 
the fee area is not fully subscribed at that point. 

28

• Includes both DER and end-use load 
customers

• Covers customers interconnecting at different 
points in time

Beneficiary 
Pays

• Encourages development where there is 
hosting capacity available

• Reduces costs for certain flexible 
interconnections and co-optimization of 
resources to meet other system needs

Sound 
Development 

Signals

• Encourages efficient use of hosting capacity 
by deploying techniques like co-location with 
storage, technical de-rating, and dispatch-
limiting schedules

Cost 
Efficiency

Source: Joint Utilities, 2025

https://eeaonline.eea.state.ma.us/dpu/fileroom/
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New York – Cost Sharing 1.0

Triggering project pays 100% of the upgrade cost
o Subsequent interconnecting customers reimburse them through pro-rata payments ($/kW)

o For each additional project that interconnects, the utility calculates a new cost per watt-served 

o The process continues until there is no capacity left or until the net costs to all participating customers is ≤$100,000, 
whichever comes first. 

The mechanism covers:

o Substation 3VO – a neutral over-voltage protection mechanism that reduces negative impacts of reverse power flows 
on substation transformers

o Substation transformer upgrades

o Other substation-level shared upgrades >$250,000

29

Source: NY PSC, 2021, Order in Cases 20-E-0543 and 19-E-0566, filed July 16 
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New York – Cost Sharing 2.0

Since 2022, cost allocation differs by the type of 
upgrade and how it was triggered.

o Utility-initiated upgrades (multi-value distribution 
projects): Utilities add hosting capacity to planned 
projects

o Market-initiated upgrades: Upgrades are triggered 
by specific interconnection requests 

Experience with this mechanism to date varies 
significantly by utility, for example:

o Central Hudson Gas & Electric - No projects to date 

o National Grid - >800 MW of capacity, with ~1/2 of 
total costs collected from interconnection customers 

o Upgrade costs not covered by interconnection 
customers go into a deferral account until the 
utility's next rate case, subject to a cost cap.

30

Sources: NY PSC, 2025; National Grid, 2025  

Example of National Grid New York’s
Hosting Capacity Map with Cost Sharing 

https://dps.ny.gov/system/files/documents/2025/08/nys-standardized-interconnection-requirements-effective-080125.pdf
https://systemdataportal.nationalgrid.com/NY/
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Minnesota – Small DER Cost Sharing Fund  

Established in 2023, the fund supports 
distribution system upgrades ≤$15,000 for 
DER systems ≤40 kW.

Customers with small DERs pay a flat fee: 
$200/system.

o Cost of upgrades in recent years ÷ number of 
interconnection applications

~9,700 customers paid into the fund; about 
$1.9M in collections

o The fund has paid for ~1,300 supplemental 
reviews and ~150 distribution upgrade projects. 

o The average cost for a distribution upgrade 
would have been about $9,000/application if 
paid only by the ~150 applicants that triggered 
upgrades.

31
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Minnesota – Proactive and Reactive Grid Upgrade Frameworks

Distribution System Reactive Upgrade Process under consideration
o A triggering interconnection customer could choose to pay a percentage of costs to start construction.

o The utility would determine a $/kW upgrade estimate.

o Throughout a payback period, the utility recovers outstanding costs from interconnection customers before they are 
considered for recovery from ratepayers, subject to a cap.

Proactive Distribution Grid Upgrade Framework – Established in September 2025

o In integrated distribution plans, Xcel Energy can propose upgrades for behind-the-meter DERs and load 
interconnections.

o The utility calculates a $/kW cost for all proactive upgrades proposed in the filing.

o Throughout a 10-year window, customers can interconnect and share costs, after which remaining costs would be 
recovered through customer rates. 

Xcel Energy filed an initial Proactive Upgrade Proposal on November 1, 2025, primarily for reliability.
o The utility calculated a cost-share fee of $266/kW.

32
Sources: MN PUC Dockets CI-16-521, E002/M-18-714, M-23-452, E-002/CI-24-318  
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Australia – Export Tariffs

Australia has high and growing DER penetration.
o In response, stakeholders called for changes to the regulatory framework to better support utilities’ provision of 

services for DER customer exports, allow DER customers to pay their share for required infrastructure, reduce the 
need for DER export limits and moratoriums, and optimize existing and future hosting capacity.

Utilities are implementing export tariffs with ongoing charges on customer bills to pay for the cost of 
exporting energy from DERs to the utility's distribution grid.

33
Source: Australian Energy Regulator, 2024

Illustrative Two-Way (Consumption and Export) Tariff

https://www.aer.gov.au/industry/registers/determinations/sa-power-networks-determination-2025-30
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Australia – South Australia Power Network Export Tariffs

The South Australia Power Network established multiple export tariffs in 2025, following studies and 
implementing initial strategies to holistically serve export customers.
Prices are based on long-run marginal costs, including:  
o DER compliance costs – improvements to the inverter standards and configuration compliance program
o Low voltage system management – installation of low-voltage dynamic voltage control equipment 
o Additional voltage management – installation of voltage regulators in the sub-transmission network
o Hosting capacity costs – new and upgraded transformers to increase export capacity in congested areas
o Costs for SCADA metering to feeders – reverse power flow measurements

34Source: SAPN 2024

https://www.aer.gov.au/industry/registers/determinations/sa-power-networks-determination-2025-30/proposal


ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS DIVISION | ENERGY MARKETS & PLANNING

Maryland – Scarcity Cost Allocation Model

The Maryland Cost Allocation Model creates higher fees in areas with less hosting capacity available to 
encourage efficient use of distribution systems.
Interconnection customers that trigger upgrades pay a pro-rata ($/kW) fee.
o Utilities may increase the size of the upgrade for forecasted DER growth.

Customers that do not trigger upgrades pay a scarcity pro-rata fee.
o Incremental upgrade costs are allocated among feeders with similar levels of hosting capacity — for example: 

■ A project triggers a $1M upgrade and pays $250,000 to use 25% of the newly available hosting capacity.
■ The other $750,000 is divided equally across a group of feeders ($150,000 per feeder) and then divided by available hosting 

capacity at each feeder.
■ The table below shows how the remaining amount was allocated across a group of 5 feeders.

35
Source: MD PC44 Working Group, 2023

https://webpscxb.psc.state.md.us/DMS/rm/RM81
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Wrap Up
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Complementary Tactics

Additional efforts are important to support effective cost allocation and overcome barriers to simple, 
fast, and affordable interconnection.
Targeted tactics can protect customers by producing and using well-vetted data that can be used to 
holistically plan for grid upgrades, reduce interconnection costs through efficient use of existing grid 
infrastructure, and improve regulatory oversight.

37

Interconnection process 
improvements

• Cost transparency 
• Cost envelopes 
• Updated technical 

standards 
• Flexible interconnection 
• Reporting requirements

Integrated distribution 
system planning

• Load and DER forecasting
• Hosting capacity maps
• Coordination of 

interconnection and 
distribution system 
planning

Utility business
model reforms

• Performance-based 
regulation to support DER 
adoption and integration

• Performance 
incentives/penalties for 
interconnection

• Enabling third parties to 
provide utility customers 
with DER products and 
services directly
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Conclusions (1)

Adoption of community solar is a major driver for considering updates to cost allocation.
o Issues with community solar saturating certain areas due to advantageous project economics, including 

interconnection costs, can spill over and affect adoption of residential DERs 
o Some stakeholders say that every jurisdiction could benefit from considering new cost allocation approaches, 

while others say it becomes important when interconnection costs start to limit DER development.

A primary goal of allocating interconnection costs is maximizing economic efficiency while 
meeting state objectives.
o Parties in regulatory proceedings often can agree on the overall need for change and direction (e.g., the 

jurisdiction needs an alternative to the initial cost-causer pays method to facilitate simple, fast and affordable 
interconnection). That can free up parties to focus on implementation details of proposals. 

o Effective working groups can improve the process by increasing understanding and trust among parties.

Adoption of a set of cost allocation principles can help guide regulators, utilities, and 
stakeholders to identify the appropriate means to achieve desired outcomes without being overly 
prescriptive.
o Common principles include serving state objectives, reducing obstacles to efficient DER interconnection, 

ensuring that beneficiaries pay, and encouraging DERs to interconnect at strategic locations.
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Conclusions (2)

States use various cost allocation approaches in concert with important implementation details 
that together make up cost allocation and recovery frameworks.
o Implementation details include, for example, how utilities carry reimbursable costs, reimburse costs to 

interconnecting customers, and ultimately recover incurred costs affects the viability of the approach.
o The percentage of total funding committed prior to construction, application windows, and attrition of projects 

in a cost share or group study approach are major sticking points.

No one frameworks meets every suggested principle, but many are highly aligned.
o The initial cost-causer pays method may not align well with the proposed principles. 
o Jurisdictions throughout the country are testing new cost-sharing approaches, while other states are still in 

early stages of consideration.

Complementary efforts are critically important, but do not supplant appropriate allocation of 
grid upgrade costs.
o Robust grid planning, including granular load and DER forecasting, are critical for considering proactive grid 

upgrades.
o Hosting capacity maps are a great tool that will continue to increase in importance, but require updated data 

and validation.
o Flexible interconnection can help mitigate the need for grid upgrades and reduce upgrade costs.
o Interconnection process improvements and utility business models are also important.

39
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Resources for More Information

40

Forthcoming Berkeley Lab technical reports on cost allocation for DER interconnection, automating DER interconnection, and interconnection 
queues, timelines and costs — plus a DER interconnection dashboard with national data
Interconnection Innovation e-Xchange Resources (U.S. DOE) and LBNL’s Interconnection Innovation e-Xchange website (including webinar 
slides and recordings)
Interactive Decision Framework for Distribution System Planning (LBNL) – See “Interconnection” in “Distribution System Analyses” box
Online catalog of state distribution planning requirements (LBNL)
Distributed Energy Resource Interconnection Roadmap (U.S. DOE)
Electric Cost Allocation for a New Era: A Manual (RAP)
Unlocking Load Growth at the Grid Edge: Practices for Managing, Recovering, and Allocating Distribution System Investments (LBNL)
DER Integration Framework: Regulatory Innovation for DER Compensation and Cost Allocation (LBNL and Current Energy Group)
Smart Cost Allocation: The Secret Ingredient to Affordable Electricity in a New Era of Load Growth (RMI)
DER Interconnection Cost Allocation: An Evaluation of Alternatives and Recommendations for Consideration (New Hampshire Grid Modernization 
Advisory Group)
New Approaches to Distributed PV Interconnection: Implementation Considerations for Addressing Emerging Issues (NREL)
An Overview of Distributed Energy Resource (DER) Interconnection: Current Practices and Emerging Solutions (NREL)
Sharing the Burden and the Benefits: The Quandary of Allocating DER Interconnection Costs (IREC)
Exploring DER Interconnection Cost Allocation Approaches and Tradeoffs (EPRI)
Principles of Access for Flexible Interconnection: Cost Allocation Mechanisms and Financial Risk Management (EPRI)

https://www.energy.gov/eere/i2x/interconnection-resources
https://www.energy.gov/eere/i2x/interconnection-resources
https://www.energy.gov/eere/i2x/interconnection-resources
https://emp.lbl.gov/interconnection-innovation-e-xchange
https://emp.lbl.gov/interconnection-innovation-e-xchange
https://emp.lbl.gov/interconnection-innovation-e-xchange
https://emp.lbl.gov/projects/integrated-distribution-system-planning
https://emp.lbl.gov/state-distribution-planning-requirements
https://www.energy.gov/sites/default/files/2025-01/i2X%20DER%20Interconnection%20Roadmap.pdf
https://www.raponline.org/wp-content/uploads/2023/09/rap-lazar-chernick-marcus-lebel-electric-cost-allocation-new-era-2020-january.pdf
https://rmi.org/smart-cost-allocation-the-secret-ingredient-to-affordable-electricity-in-a-new-era-of-load-growth/
https://www.energy.nh.gov/sites/g/files/ehbemt551/files/inline-documents/sonh/gmag-cost-allocation-report.pdf
https://docs.nrel.gov/docs/fy19osti/72038.pdf
https://www.nrel.gov/docs/fy19osti/72102.pdf
https://irecusa.org/blog/regulatory-engagement/sharing-the-burden-and-the-benefits-the-quandary-of-allocating-der-interconnection-costs/
https://www.epri.com/research/products/000000003002012961
https://www.epri.com/research/products/000000003002019635
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Contacts
Grace Relf: gerelf@lbl.gov, 510-926-0943
Lisa Schwartz: lcschwartz@lbl.gov, 510-926-1091

For more information
Download our publications: https://emp.lbl.gov/publications
Sign up for our email list: https://emp.lbl.gov/mailing-list
Follow us on social media: @BerkeleyLabEMP.bsky.social and @BerkeleyLabEMP

Acknowledgements
This work was funded by the Interconnection Innovation e-Xchange (i2X), a U.S. Department of Energy initiative supported by the Office 
of Critical Minerals and Energy Innovation, under Contract No. DE-AC02-05CH11231.

The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any 
agency thereof, or The Regents of the University of California.

41

mailto:gerelf@lbl.gov
mailto:lcschwartz@lbl.gov
https://emp.lbl.gov/publications
https://emp.lbl.gov/mailing-list
https://emp.lbl.gov/mailing-list
https://emp.lbl.gov/mailing-list
https://bsky.app/profile/berkeleylabemp.bsky.social


ELECTRICITY MARKETS & POLICYENERGY MARKETS & PLANNING

ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS DIVISION | ENERGY MARKETS & PLANNING
42

Additional Slides
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Reimburse Initial Interconnection Customer Over Time

• Initially direct assignment, followed by pro-rata assignment Cost allocation

• Interconnection application(s)Trigger

• Interconnection customers using shared equipmentDetermination of 
beneficiaries

• Determined by interconnection studiesCosts included

• Initially through a fee to the triggering interconnection customer, then fees 
to subsequent interconnecting customers Cost recovery

• Administrative costs for reimbursing initial interconnection customerOther considerations
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Create a Reserve Fund

• Fixed fee ($/DER system) or pro-rata fee ($/kW)Cost allocation

• Interconnection application(s) or proactive needs identificationTrigger

• Interconnection customers, grouped based on similar characteristics 
(e.g., residential, small systems)

Determination of 
beneficiaries

• Determined based on the type of upgrades that could theoretically 
affect any customer in the group Costs included

• Fees collected from interconnection customers fund a pot the utility 
uses to pay for upgradesCost recovery

• The fee is typically based on historical upgrade costs Other considerations
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Conduct Group Interconnection Studies

• Pro-rata assignmentCost allocation

• Group of interconnection applicationsTrigger

• Members of the study group; in some cases subsequent 
interconnection customers and ratepayers broadly

Determination of 
beneficiaries

• Determined based on the group studyCosts included

• Fees collected from interconnection customers in the group studyCost recovery

• How to group applicants, group member attrition, and how to 
transition from serial to group studiesOther considerations
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Reactive Cost Sharing

• Pro-rata assignmentCost allocation

• Interconnection application(s) Trigger

• Interconnection customers using shared equipment within an 
established period of time

Determination of 
beneficiaries

• Determined by interconnection studiesCosts included

• Initially through a fee to the triggering project, then fees to 
subsequent interconnecting customersCost recovery

• If the costs are not fully recovered during the open window, utilities 
may seek cost recovery through other avenuesOther considerations
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Proactively Upgrade Grid Infrastructure

• Ratepayers pay based on cost allocators determined in a cost 
recovery proceeding; interconnection customers pay pro-rata feesCost allocation

• Proactive identification of grid needs based on planning forecasts and 
meeting state objectivesTrigger

• Varies Determination of 
beneficiaries

• Determined based on the framework and identified grid needs Costs included

• Combination of ratepayers and fees from interconnection customersCost recovery

• Robust distribution planning processes reduce customer risk of 
funding underused assetsOther considerations
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Establish Cost Caps

• Fixed fees and use of established rate case allocatorsCost allocation

• Interconnection application(s); also can be applied within a proactive 
planning frameworkTrigger

• Current interconnection customers are direct beneficiaries; ratepayers 
pay costs exceeding the cap and may benefit indirectly 

Determination of 
beneficiaries

• Establishes a maximum cost responsibility no matter the types of 
upgrades requiredCosts included

• Interconnection customers pay a set fee; additional costs are typically 
recovered through base ratesCost recovery

• Legislation may direct utilities to set cost caps for certain customers; 
cost caps typically apply to smaller systems or residential customersOther considerations
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Incorporate Grid Usage Costs into Tariffs

• Grid usage charges Cost allocation

• Interconnection applications and proactive grid planningTrigger

• All interconnection customers that export energy to the distribution 
system

Determination of 
beneficiaries

• Determined by interconnection studies and cost-of-service studiesCosts included

• Ongoing retail rate charges for exporting customers over the life of 
the distribution system equipmentCost recovery

• Can be combined with a tariff to cover both compensation for grid 
services and cost recovery for distribution upgradesOther considerations
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Follow Line Extension Cost Allocation Policies

• Traditional revenue requirement and cost allocator processes, direct 
assignment, and pro-rata assignmentCost allocation

• Interconnection application(s) Trigger

• Interconnection customer(s) using shared equipment, potentially 
including future interconnection customers and ratepayers broadly

Determination of 
beneficiaries

• Determined by interconnection studiesCosts included

• Upfront fee to the triggering project with a portion recovered through 
rate base; may also charge subsequent interconnecting customersCost recovery

• If the utility reimburses the initial interconnection customer, the utility 
tracks costs for each projectOther considerations
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Implement Scarcity Pricing

• Locational pricing with pro-rata assignment or fixed feesCost allocation

• Interconnection application(s) Trigger

• All interconnection customers Determination of 
beneficiaries

• In Maryland, fees are based on the prior year’s total upgrade costs 
specific to the relevant customer classCosts included

• Fees are collected at the time of interconnection; the utility may 
request cost recovery of any remaining costs in rate casesCost recovery

• Locationally-granular hosting capacity data is criticalOther considerations
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