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As states have adopted interconnection procedures for distributed energy resources (DERs) over 
the past 20 years, the standard practice has been to study projects “serially,” evaluating each project 
sequentially based upon when the interconnection applications are received. As an increasing number 
of DER projects, including solar and battery storage, seek to interconnect to the grid, many states are 
finding their queues moving slowly, with projects piling up as they await their turn to be studied. The 
backlog created by the one-project-at-a-time review process is further exacerbated as the deployment 
of DERs increases, the grid’s available hosting capacity decreases, and significant upgrades are needed. 
Taken together, these delays can increase the complexity of interconnection studies and render many 
projects unaffordable. 

Projects now often have to wait years in the queue before they are studied, particularly when the 
serial process is the sole avenue for review in an active DER market. In response, some jurisdictions 
(including California, Massachusetts, Minnesota, Oregon, and North and South Carolina) have adopted 
or authorized utilities to pursue what are known as distribution group studies to evaluate a group of 
projects within a shared geographic location together, and to share study and upgrade costs among 
them. Such studies are more common at the transmission level (where they are usually referred to as 
“cluster studies”); the Federal Energy Regulatory Commission (FERC) recently required all transmission 
providers to utilize cluster studies.1 It is only recently that group studies have been widely considered at 
the distribution level.

In light of the growing number of distribution queue backlogs across the United States and the challenges 
these delays pose to the ability of states and communities to achieve their climate and clean energy 
goals, the Interstate Renewable Energy Council (IREC) has prepared this paper to help regulators, utilities, 
and clean energy stakeholders evaluate whether group studies may be an effective avenue for helping 
resolve queue constraints and other interconnection issues at the distribution level. Whether a group 
study process is the right fit for a state depends on the specific problems the jurisdiction is seeking to 
address, the current state of its distribution queue and overall DER penetration on the grid, and, crucially, 
the design and implementation of the group study process.

1	 FERC, Dkt. RM22-14-000, Improvements to Generator Interconnection Procedures and Agreements (FERC Order 
2023), at ¶ 50 (July 28, 2023), https://www.ferc.gov/media/e-1-order-2023-rm22-14-000.

I.	Introduction
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A “group study” evaluates whether groups of electrically-related DER 
projects can interconnect to the distribution system safely and identifies 
any grid upgrades that are needed to accommodate those projects. Unlike 
individual studies, group studies evaluate two or more projects in a single 
study; the members of the group typically share the costs of the study and 
any common distribution or network upgrades.

https://www.ferc.gov/media/e-1-order-2023-rm22-14-000


Broadly speaking, IREC finds that:

1 Group studies have the potential to alleviate queue challenges in some circumstances, but they 
may have limited value on their own if the penetration of DERs in a state is already reaching a 
point where significant and widespread distribution upgrades are needed to accommodate the 
growing volume of DERs. 

2 The development of a group study process is a complex and context-specific undertaking. It is 
crucial for states to carefully evaluate the different components of the process, and tailor those 
components to the state’s particular needs. Designing a group study process requires making 
trade-offs that must be carefully balanced to ensure distribution system safety and reliability, 
enable functioning DER markets, and resolve the often competing desires of interconnection 
customers and utilities.  

Findings

Methodology
This paper draws on IREC’s experience participating in multiple public utility regulatory proceedings 
regarding the formation of group study processes, in addition to extensive research that IREC conducted 
for this paper to understand different variations of group study approaches currently in use and evaluate 
how well they function. 

IREC selected five case studies for this paper: California’s Rule 21 group study track,2 the group study 

2	 E.g., Pacific Gas and Electric Co., Electric Rule No. 21 (“CA Rule 21”), at § F.3.d (Feb. 16, 2023), https://www.pge.com/
tariffs/assets/pdf/tariffbook/ELEC_RULES_21.pdf. In California, each investor-owned utility (IOU) files a separate tariff 
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procedures in Massachusetts,3 Xcel Energy’s Minnesota pilot distributed generation engineering 
cluster study process,4 PacifiCorp’s cluster study procedures approved by the Oregon Public Utilities 
Commission,5 and Duke Energy’s Definitive Interconnection System Impact Study (DISIS) process in 
North and South Carolina (IREC only examined this process in North Carolina, though the processes are 
similar).6 IREC reviewed the language of those procedures, as well as materials from the stakeholder 
processes that led to their adoption. IREC also reached out to utilities and interconnection customers 
in those jurisdictions to conduct interviews about their experiences with and opinions on the group 
study processes. IREC interviewed interconnection customers from across the country in the spring 

containing the utility’s interconnection procedures in compliance with the California Public Utilities Commission’s 
(CPUC) requirements. Throughout this paper, IREC cites to Pacific Gas and Electric’s (PG&E) version of Rule 21, but 
Southern California Edison and San Diego Gas & Electric Company’s parallel versions of Rule 21 are substantially 
the same with respect to group studies. See CPUC, Rule 21 Interconnection, https://www.cpuc.ca.gov/Rule21/ 
(accessed Aug. 30, 2023) (providing links to each IOU’s version of Rule 21).

3	 National Grid, Standards for Interconnection of Distributed Generation (“National Grid Interconnection Tariff”), at 
§ 3.4.1 (Sept. 15, 2021), https://www.nationalgridus.com/media/pdfs/billing-payments/tariffs/mae/mdpu_1468_dg_
interconnection_tariff_.pdf. Throughout this paper, IREC cites to National Grid’s version of the standard tariff that 
distribution utilities in Massachusetts use for interconnection, which contains the same procedures as Eversource 
and Unitil’s comparable tariffs. See Eversource, Standards for Interconnection of Distributed Generation, at § 3.4.1 
(Sept. 15, 2021), https://www.eversource.com/content/docs/default-source/rates-tariffs/mdpu-55a-interconnection-
distributed-generation.pdf?sfvrsn=897b4555_2; Fitchburg Gas & Electric Light Co., Standards for Interconnection 
of Distributed Generation, Schedule 1C, at § 3.4.1 (Sept. 15, 2021), https://unitil.com/sites/default/files/2021-10/E_
dpu375_IC_0.pdf.

4	 MN Pub. Util. Comm., Dkt. E-999/CI-16-521, In the Matter of Updating the Generic Standards for the Interconnection 
and Operation of Distributed Generation Facilities Established Under Minn. Stat. § 216B.1611, Xcel Energy Comments 
(Aug. 25, 2021), Attachment C, Xcel Energy Distributed Generation Engineering Cluster Study Guidelines Applicable 
to Northern States Power Co.—Minnesota (“Xcel Group Study Procedures”). Xcel’s group study procedures are 
most easily found on Xcel’s website, available at https://www.xcelenergy.com/staticfiles/xe-responsive/Energy%20
Partners/Builders%20&%20Developers/cluster-study-guidelines.pdf; see also MN Pub. Util. Comm., Dkt. E-999/CI-
16-521, Order Modifying Practices and Setting Reporting Requirements, at 6 (Mar. 31, 2022) (granting Xcel Energy 
permission to conduct group study pilot).

5	 OR Pub. Util. Comm., Dkt. UM 2108, In the Matter of PacifiCorp Application for an Order Approving Queue Reform 
Proposal, PacifiCorp’s Compliance Filing, PacifiCorp’s Small Generator Interconnection Procedures (“PacifiCorp OR 
SGIP”), at art. 0060 et seq. (Aug. 31, 2020), https://edocs.puc.state.or.us/efdocs/HAD/um2108had153615.pdf. As 
described below, the Oregon Public Utilities Commission approved state-jurisdictional group study procedures that 
align with PacifiCorp’s FERC-approved procedures for federal jurisdictional projects, with minor differences.

6	 Duke Energy Carolinas, LLC, NC Interconnection Procedures, Forms, and Agreements for State-Jurisdictional 
Generator Interconnections (“Duke DISIS”), at §  4.4 (Oct. 11, 2021), https://starw1.ncuc.gov/NCUC/ViewFile.
aspx?Id=9b3e37e4-097d-4b81-9a40-516003fbbfff. Duke first adopted a queue reform proposal that included group 
studies in North Carolina, which the North Carolina Utilities Commission approved on October 15, 2020. NC Utils. 
Comm. Dkt. E-100, Sub 101, In the Matter of Petition for Approval of Revisions to Generator Interconnection Standards, 
Order Approving Queue Reform (Oct. 15, 2020). The South Carolina Public Service Commission subsequently 
approved similar procedures for Duke’s South Carolina operations on June 18, 2021, and FERC approved a federal-
jurisdictional equivalent on August 6, 2021. SC Pub. Serv. Comm., Dkt. 2019-326-E, Proceeding to Address the 
South Carolina Energy Freedom Act, Order Approving Modifications to South Carolina Generator Interconnection 
Procedures to Implement Queue Reform and Appendix Duke CS (June 18, 2021); FERC, Dkt. ER 21-1579-001, Order 
Accepting Tariff Revisions, 17 FERC ¶ 61,075 (Aug. 6, 2021). This paper cites primarily to Duke’s North Carolina 
procedures for its Definitive Interconnection System Impact Study process, known colloquially as the DISIS.
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of 2023.7 IREC also reached out to utilities in each state, though only Pacific Gas and Electric agreed 
to provide input. To encourage candid conversations, IREC has not directly attributed statements to a 
specific customer unless they gave us permission to do so. 

This paper provides a background on the history of group studies, before delving into the different 
components of a group study process. IREC has identified at least eight crucial elements that states will 
have to grapple with to design a functioning group study process: 

A.	 Step Zero: Initial assessment and queue management;

B.	 How to form a group; 

C.	 Timelines;

D.	 How studies are conducted;

E.	 How to manage project withdrawals;

F.	 How to manage project modifications;

G.	 How to allocate study and upgrade costs among projects; and

H.	 How to manage the transition from serial to group studies.

For each aspect of the process, the paper discusses how different states handle the element; stakeholders’ 
experiences with group studies; and practical and policy considerations to keep in mind when designing 
each element of a group study process. Carefully considering how to address each of these issues in a 
group study process is essential to ensure the process functions as intended. 

While this paper focuses on group studies, it is important to recognize that they are not a panacea for 
addressing interconnection queue and cost issues. Often, group studies are proposed only after problems 
arise in the interconnection process, and they may not alone be effective at righting an already listing 
ship. Instead, group studies are likely better considered as part of a larger program of interconnection 
reform. For example, Massachusetts paired its revised group study process with a new cost allocation 
program that allows upgrade costs to be allocated across current interconnection customers, future 
customers, and ratepayers.8 That approach to cost allocation has the potential to significantly reduce 

7	 IREC interviewed at least one customer from each jurisdiction used as a case study here. Specifically, IREC 
conducted interviews with representatives from BlueWave Solar, Calcom Energy, Cypress Creek Renewables, New 
Leaf Energy, New Sun Energy, Novel Energy Solutions, and Pine Gate Renewables. IREC is grateful for the time that 
interviewees devoted to sharing their perspectives with IREC.

8	 See, e.g., MA Dept. Pub. Utils. (MA DPU), Dkt. 22-47, Petition of Eversource Energy for approval by the Department 
of Public Utilities of the Company’s Marion-Fairhaven capital investment project proposal under the Provisional 
Program established by the Department in Provisional System Planning Program, D.P.U. 20-75-B (2021), Order (Dec. 
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interconnection delays and uncertainty for customers by enabling substantial grid upgrades. And 
in California, hosting capacity maps and integration capacity analyses can provide visibility into grid 
conditions, allowing developers to site projects appropriately and avoid joining groups that would trigger 
uneconomic upgrades.9 

To ensure that readers see the larger context of process improvements, the paper concludes by providing 
a brief overview of other approaches to queue backlogs and distribution upgrades that regulators should 
consider as complements (or alternatives) to a group study process. Specifically, IREC recommends 
that decision-makers consider a full suite of transparency, planning, and queue management reforms, 
including integrated distribution planning, queue and grid visibility improvements, timeline enforcement, 
and alignment of interconnection procedures with procurement policies.  

For decades, the standard approach to interconnecting distributed generation in the United States has been 
to study projects serially: that is, first come, first served. Under a serial study approach, the utility evaluates 
each interconnection application individually, after the previous application in the queue progresses to 
a certain point, to determine whether the project can interconnect safely and reliably and whether any 
upgrades to the utility’s system are necessary to accommodate the project. Small projects often proceed 
through a simplified form of review, relying on interconnection screens, while larger projects typically must 
undergo a more detailed and lengthy study process because they are more likely to require upgrades. 

For projects that undergo a detailed study, the scope and format of the serial study process varies by 
jurisdiction. Typically, the utility conducts at least two studies: a system impact study to determine whether 
the project will cause adverse impacts to the distribution system, and a facilities study to design any 
upgrades that are needed to address those impacts. In most states, the project applicant is responsible 

30, 2022) (MA DPU Order Approving Marion-Fairhaven CIP) (approving Eversource’s capital investment plan for 
upgrades to the distribution system in the Marion-Fairhaven region, with costs allocated among current developers, 
future developers, and ratepayers).

9	 See IREC, Hosting Capacity Analysis, https://irecusa.org/our-work/hosting-capacity-analysis/ (accessed Aug. 30, 
2023) (explaining and collecting resources related to hosting capacity analyses).

II.	 Background Serial Studies

Figure 1. Typical Steps in the Interconnection Process
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for the costs of both studies and must agree to pay the entire cost of any necessary upgrades, even if 
future projects will benefit from those same upgrades, and even if past projects contributed to the need 
for those upgrades (this is often described as the “cost-causer” rule). After the applicant agrees to pay for 
the upgrades and signs an interconnection agreement, the utility begins the process of constructing the 
upgrades and moves on to study the next application in the queue. The exact timing of when the next 
project can begin to be reviewed under a serial study process varies by utility; some utilities start studying 
the next project as soon as the previous project’s study is complete (often called a “parallel study”), while 
others wait until the customer and utility sign an interconnection agreement and the customer provides 
a financial deposit for any upgrades. 

The serial study process is logical in many respects. Impacts to grid infrastructure cannot be viewed in 
isolation—each new DER that interconnects changes the grid’s ability to accommodate future projects, and 
serial studies allow the utility to understand the grid conditions that will exist for each proposed project. 
The utility can build a base case that reflects the current grid conditions, include all interconnected and 
queued-ahead projects, and then conduct a study that evaluates how those conditions would change if 
the new project interconnects to the grid. If that project does proceed, it becomes part of the new base 
case and the utility moves on to the next project. The serial study process also provides a degree of 
certainty for customers. Each project receives a position in the queue based on when the utility received 
the completed interconnection application, which—as long as the utility provides a public queue or pre-
application report—allows customers to make informed business decisions in light of the number of 
projects ahead of them in the queue and the likelihood of available grid capacity.  

In many states, the serial study process continues to be an effective means of processing interconnection 
applications. But in a growing number of jurisdictions, the system is showing cracks, often due to a rising 
number of applications and a reduction of available capacity on the grid. New technologies and climate 
policies have fueled a rise in interconnection requests by DERs such as solar and battery storage systems, 
resulting in a dramatic rise in queue wait times in many areas of the country.10 As the penetration of DERs 
increases, the complexity of interconnection studies—and the likelihood of expensive grid upgrades—
also increases, leading to longer wait times and higher costs for projects seeking to interconnect. 
Experts now consider interconnection backlogs to be among the most significant barriers to deploying 
renewable energy.11

10	 See, e.g., MA Dept. Pub. Util., Dkt. 20-75-B, Investigation by the Department of Public Utilities On Its Own Motion 
Into Electric Distribution Companies’ (1) Distributed Energy Resource Planning and (2) Assignment and Recovery 
of Costs for the Interconnection of Distributed Generation, Order on Provisional System Planning Program, at 2-6 
(Nov. 24, 2021) (describing increasing interconnection upgrade costs and delays). As IREC has previously noted, 
few states collect reliable data on interconnection timelines at the distribution level, making it difficult to estimate 
the full extent to which interconnection timelines may be increasing in different regions. Nonetheless, news reports 
and IREC’s own research indicate that distribution interconnection timelines may be increasing significantly in areas 
with high penetrations of DERs. See Gwen Brown & Sky Stanfield, Improving Interconnection Timelines: The Need 
for Data and Enforcement, PV Magazine (Feb. 1, 2022) (reviewing reported instances of interconnection delays 
in Minnesota and Massachusetts and noting the need for better data to ensure timeline accountability), https://
pv-magazine-usa.com/2022/02/01/improving-interconnection-timelines-the-need-for-data-and-enforcement/
(accessed Aug. 17, 2023).

11	 Emma Penrod, US Grid Interconnection Backlog Jumps 40%, with Wait Times Expected to Grow as IRA Spurs More 
Renewables, Utility Dive (Apr. 11, 2023), https://www.utilitydive.com/news/grid-interconnection-queue-berkeley-lab-
lbnl-watt-coalition-wind-solar-renewables/647287/ (accessed July 25, 2023).
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Solving interconnection gridlock ideally involves a suite of complementary reforms, and increasingly, 
utilities and regulators are turning to group studies as one tool to alleviate interconnection backlogs and 
more fairly share upgrade costs among projects.

Thinking Outside the Lines:
Group Studies in the Distribution Interconnection Process

There is no consistently adopted terminology for interconnection study processes, so it is 

common to see the same terms used to mean different things. Below are some common terms 

relevant to group studies and what IREC typically understands them to mean.  

Serial Study
Projects are studied one by one, based upon the order they are received, with the project next 

in queue typically not starting until the earlier project has signed an Interconnection Agreement.  

Parallel Study
Projects are studied based upon the order they are received, but the studies may overlap more 

than they do in a serial process. For example, the utility may begin to study project B as soon as 

it completes the system impact study for project A, without waiting for a facilities study or signed 

interconnection agreement.  The trade-off with this process is that it may require more restudies 

if project A chooses to withdraw from the queue. 

Batch Study
Utilities sometimes agree to study multiple sequentially queued projects together, particularly 

when they are all owned by the same developer. This can look like a group study, but the utility 

may not be directly involved in facilitating cost sharing among projects, and may not offer any 

timeline improvements relative to each project being studied serially. 

Group Study
Distribution projects are studied together in groups based upon the fact that they are electrically 

interrelated (e.g., impact the same line or substation) and applied during a particular period of 

time (either during a formal group study window or other defined sequence). The group typically 

shares study and upgrade costs. 

Cluster Study
Similar to group studies, cluster studies are conducted by transmission providers, principally 

focused on identifying network upgrades. They mostly include transmission-interconnected 

projects, but may also include distribution-interconnected projects that contribute to the need 

for transmission network upgrades. Study and upgrade costs are shared. Some states use the 

term cluster for distribution groups as well, which can introduce confusion in light of the distinct 

cluster processes on the bulk power system.

Study Terminology
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III.	 The Emergence of Group Studies as an 
Option for Queue Reform 

As explained above, group studies are one alternative to the serial study and strict cost-causer pays 
approach commonly employed. Typically, states consider and adopt group studies to achieve one or more 
goals: managing a clogged interconnection queue (or preemptively attempting to avoid looming queue 
backlogs); improving study efficiency; and enabling cost sharing by multiple projects that contribute to 
the need for common upgrades. Often, group studies are not adopted until there are already significant 
queue backlogs or widespread expensive upgrades that have created obstacles to interconnecting 
DERs. In these circumstances, group studies can become harder to implement and may have diminished 
benefits, particularly if a state does not pursue other reforms to the interconnection process, such as 
increasing grid visibility or building proactive grid upgrades. States that are interested in group studies 
should consider adopting them proactively as part of a suite of interconnection process improvements 
before major queue backlogs develop. However, they also will need to evaluate if a group study is 
actually going to solve the root problem or achieve whatever objectives the state has in mind. 

For example, California experienced a significant queue backlog due to transmission congestion in the 
late 2000s and early 2010s. After dealing with that problem, California proactively adopted a distribution 
group study process in 2014 to head off future issues where congestion could arise on the distribution 
system alone.12 Since 2014, very few group studies have actually been performed in the state, because the 

12	 After California adopted procurement programs for larger-scale DERs in 2007 and 2010, there was a rush of 
interconnection applications in certain parts of the state that created significant queue backlogs for one utility. Much 
of this backlog was due to the number of projects that had transmission interdependencies. California first dealt 
with this problem by adopting revisions to Rule 21 to require projects likely to contribute to the need for network 
upgrades to proceed through the California Independent System Operator (CAISO) cluster study process. CA Pub. 
Util. Comm., D.12-09-018, Decision Adopting Settlement Agreement Revising Distribution Level Interconnection 
Rules and Regulations – Electric Tariff Rule 21 and Granting Motions to Adopt the Utilities’ Rule 21 Transition 
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number of electrically related distribution projects requiring detailed study has been small. However, 
the passage of a new community solar bill is now resulting in an increase in the number of larger DER 
projects, causing more study groups to be formed.13 While the success of Rule 21’s group study process 
in managing this new influx of community solar projects is yet to be seen, utilities and customers have 
the benefit of an existing group study process to help provide some efficiencies, rather than reactively 
developing one in response to a crisis already underway.

In contrast, Minnesota had no group study process in its interconnection procedures at the time the 
Minnesota Legislature passed its “community solar garden” law in 2013. One peculiarity of that law was 
that it required community solar gardens to be constructed in the same county or one adjacent to the 
customers subscribing to the project,14 which quickly led to more projects being proposed on certain 
feeders near urban areas than those feeders could manage without significant upgrades.15 A queue crisis 
resulted, with virtually no movement on those feeders as earlier-queued projects faced unaffordable 
upgrade costs and later-queued projects remained on interminable hold, waiting for someone to pay for 
upgrades that no one could afford.16 The backlog even affected small rooftop solar projects, with at least 
one customer being told by Xcel Energy that the delay to review their application would be 15 years.17 
As a result, due to urging from stakeholders, Xcel Energy proposed a group study pilot in 2022, which—
though not included in the state interconnection rules—the Commission allowed,18 and which has been 
utilized with mixed results. As will be explained further in later sections, the process has helped clear the 
queue backlogs to some extent, but has not actually resulted in projects being constructed. How one 
views that result depends on what one hopes to achieve with the process.  

IREC’s research indicates that for distribution-level interconnection procedures, group studies are most 

Plans (Sept. 13, 2012). Subsequently, the parties recognized that similar queue problems could occur even where 
transmission dependencies were not at issue, and tried to get ahead of that problem by adopting the group study 
process in 2014. CA Pub. Util. Comm., D.14-04-003, Decision Adopting Revisions to Electric Tariff Rule 21 to Include 
a Distribution Group Study Process and Additional Tariff Forms (Apr. 10, 2014).

13	 Assembly Bill (“AB”) 2316. Many industry watchers expect this bill to result in the formation of a more viable 
community solar and storage program, triggering a number of front-of-the-meter projects in the 5 MW range.

14	 Minn. Stat. § 216B.1641(c). 

15	 See Frank Jossi, County boundaries become barriers for community solar in Minnesota, Energy News Network 
(Mar. 24, 2021), https://energynews.us/2021/03/24/county-boundaries-become-barriers-for-community-solar-in-
minnesota/ (accessed Aug. 18, 2023). In 2023, the Minnesota Legislature revised the community solar garden 
law to remove the contiguous county requirement, among other changes. Minn. House File (HF) 2310 (2023); see 
also Michael Schoeck, Minnesota expands community solar program to allow more LMI customers, projects to 
5 MW, PV Magazine (May 25, 2023), https://pv-magazine-usa.com/2023/05/25/minnesota-expands-community-
solar-program-to-allow-more-lmi-customers-projects-to-5-mw/ (accessed Aug. 31, 2023) (summarizing changes to 
the community solar program’s siting requirements).

16	 See Frank Jossi, Long waits to connect to Xcel’s grid are stalling Minnesota solar projects, Energy News Network 
(Sept. 20, 2021), https://energynews.us/2021/09/20/long-waits-to-connect-to-xcels-grid-are-stalling-minnesota-
solar-projects/ (accessed Aug. 19, 2023).

17	 Ibid.

18	 MN Pub. Util. Comm., Dkt. E-999/CI-16-521, In the Matter of Updating the Generic Standards for the Interconnection 
and Operation of Distributed Generation Facilities Established Under Minn. Stat. § 216B.1611, Order Modifying 
Practices and Setting Reporting Requirements, at 6 (Mar. 31, 2022).
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often adopted in response to already-existing crises. Massachusetts, North Carolina, and Oregon also 
adopted or substantially revised group study programs, further described below, to address queue 
problems and increasing needs for upgrades.19 Jurisdictions without any existing queue problems 
should consider whether adopting a group study process, along with other measures to address the 
ramifications of increasing DER penetration, is preferable to head off queue crises which have occurred 
too often in other states. What is also clear, however, is that while group study processes may help 
manage large queues, they may not be the right way to achieve bigger picture goals, such as actually 
interconnecting a greater number of DER projects or directing them to the most optimal locations. Thus, 
it is important for states to consider what is driving the need for a move away from serial processes and 
also what the broader objectives are for distributed interconnection in order to decide whether and how 
to adopt a group study framework. 

There are a number of key components of an effective group study process, each of which may have 
several different approaches. The following sections discuss those components. For each, this paper first 
explains different approaches that the case study states have taken, then discusses feedback received 
from stakeholders regarding those case studies. Finally, IREC provides analysis and recommended 
considerations for designing each component of the process.

Before designing a group study process, it is important to develop an accurate understanding of the 
existing and anticipated status of the interconnection queue, grid capacity, and market conditions. Certain 
design decisions for the group study process will vary depending on grid and market conditions. For 
example, if current or forthcoming procurement programs will result in projects concentrating in certain 
geographical regions, or submitting competitive bids during periodic timed windows, that will help inform 
whether and how to use group study windows (discussed more in section B.1, below). Additionally, group 
studies are not capable of solving all interconnection challenges. Decision-makers should develop a 
clear understanding of the problems they are trying to solve before deciding whether to adopt a group 
study process and what the design of that process should be. For example, if queue challenges are being 

19	 Massachusetts was a relatively early adopter of group studies, first considering them in 2011 and finally approving 
a pilot program in 2015 after an extensive stakeholder process. See MA DPU, Dkt. 11-75, Investigation by the 
Department of Public Utilities on its own Motion into Distributed Generation Interconnection, DPU 11-75-G, Order 
on the Model Interconnection Tariff (May 4, 2015), Attachment A § 3.4.1 (setting forth a pilot group study process). 
In 2017, the Massachusetts utilities petitioned to revise and permanently adopt the group study rules, and updated 
procedures were adopted in 2020. See MA DPU, Dkt. 17-164, Joint Petition for Approval of a proposed revisions 
of Section 3.4.1 of the Standards of Interconnection of Distributed Generation Tariff, DPU 17-164-A, Order on Model 
Compliance Filing (Oct. 15, 2020). This paper focuses on the 2020 version of the rules unless otherwise stated.
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driven primarily by severe grid capacity constraints, it may be the case 
that group studies alone will not be able to address those upgrades, 
and pursuing proactive upgrades with broader cost sharing may be a 
necessary undertaking to successfully interconnect more DERs. 

Some states, such as New York, have successfully dealt with queue 
backlogs without adopting a group study process by implementing a 
series of measures to weed out non-viable or so-called speculative 
projects, thus reducing the number of projects in the queue.20 
California, Massachusetts, and North Carolina also undertook queue 
clearing or queue management steps before or as part of adopting a 
group study process.21 This is important for a number of reasons. As 
described further in sections D through G, one of the core challenges 
of any study process—serial or group—is how to deal with projects 
that drop out and require the utility to restudy remaining projects. 
Ensuring that studied projects are reasonably viable and able to 
proceed can reduce the number of restudies and associated time 
delays and wasted effort. 

Whittling out non-viable projects from the queue prior to adopting a 
group study can both help determine the need for group studies (e.g., 
is the queue clearing and management alone sufficient to address 
the backlog issues?) and pave the way for successful group studies 
if adopted. Typical queue clearing techniques include requiring 
proof of site control when an application is submitted (or requiring 
such a showing for existing projects to be able to remain in queue); 
clear timeline requirements for each step of the process for both the 
utility and interconnection customer; a requirement for customers 
to withdraw projects that are not in compliance with obligations in 
the interconnection rules (for example, in case of delay in returning a 
system impact study agreement); and most commonly, upfront and/or 
periodic deposit requirements for study and/or upgrade costs. 

20	 See, e.g., NY Dept. Pub. Serv., Case 16-E-0560, Order Adopting 
Interconnection Management Plan and Cost Allocation Mechanism, and 
Making Other Findings, Attachment A Queue Management Plan (Jan. 25, 
2017).  

21	 CA Pub. Util. Comm., D. 12-09-018, Decision Adopting Settlement Agreement 
Revising Distribution Level Interconnection Rules and Regulations – Electric 
Tariff Rule 21 and Granting Motions to Adopt the Utilities’ Rule 21 Transition 
Plans (Sept. 20, 2012) (adopting measures to formally create and manage 
queues); MA Dept. Pub. Util., Dkt. 11-75-E, Order on the Distributed Generation 
Working Group’s Redlined Tariff and Non-Tariff Recommendations, at 19-21 
(adopting measures to remove unresponsive projects already in queue and 
measures to manage the queue going forward); NC Util. Comm., Dkt. E-100, 
Sub 101, Order Approving Revised Interconnection Standard (May 15, 2015) 
(adopting site control requirements, deposit requirements, and methods 
for sequencing serial review); NC Util. Comm., Dkt. E-100, Sub 101, Order 
Approving Queue Reform (Oct. 15, 2020). 
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B.	 Group Formation 
After conducting an initial assessment of the state of the queue, distribution grid, and DER market, 
the next step is to determine how to form groups of projects to be studied together. Group formation 
involves several key decisions that affect the speed, complexity, and success of the group study process. 
To ensure an effective study process, the group study procedures should both (1) identify how frequently 
groups are formed, and (2) provide meaningful guidelines to ensure that utility decisions regarding 
project groupings are transparent, reasonable, and non-discriminatory.

1. Group Formation: Periodically or As-Needed
An initial issue is determining when utilities should conduct group studies. There are two threshold 
considerations here. The first is whether group study processes are used for all projects, or only where a 
cluster of related projects exists. The second is how the timing for the formation of groups is managed. If 
the time between group studies is too long, project development becomes more uncertain and expensive 
as projects are left in limbo waiting to be studied. Group sizes may also become unmanageably large as 
applications pile up. At the same time, initiating new rounds of group studies too frequently is taxing on 
utility staff and resources and can lead to groups that are too small to capture the potential efficiencies 
of studying several projects together. Moreover, because of the interrelated nature of the grid, a new 
group study can only provide meaningful results after the previous group study has progressed to the 
point where the utility has reasonable assumptions to use regarding the projects and upgrades that will 
likely be built from the first group.

Utilities typically use two approaches for forming groups: the utility can either initiate new group 
studies on a regular cycle, usually either annually or biannually, or launch new group studies on an as-
needed basis. For example, PacifiCorp in Oregon conducts group studies on an annual basis. Under 
its commission-approved process, PacifiCorp opens a new group study window on April 1 of each year 
which closes 45 days later, though applicants can submit applications at any point in the year to join 
the next annual group study cycle.22 Similarly, Duke Energy initiates a new DISIS Request Window on 
January 1 of each year, which remains open for 180 calendar days.23 For both of these utilities, projects 
that cannot proceed through a simplified or fast-track form of review must apply to be studied as part 
of a group study, regardless of whether they may end up being electrically related to another project. 
Both Duke and PacifiCorp study both transmission and distribution projects together, which results in 
considerably more complex studies. This feature may be the reason these two utilities provide only one 
application window each year. 

By contrast, California’s Rule 21 allows projects to proceed through independent study until there are 
two or more projects that are electrically related in the queue. Before beginning the study process, 
the utility evaluates each application to determine (1) whether the project is likely to contribute to the 
need for transmission reliability network upgrades (in which case it must go through the transmission 

22	 OR Pub. Util. Comm., Dkt. UM 2108, In the Matter of PacifiCorp Application for an Order Approving Queue Reform 
Proposal, PacifiCorp’s Small Generator Interconnection Procedures (“PacifiCorp OR SGIP”), at art. 0060(3) (Aug. 31, 
2020), https://edocs.puc.state.or.us/efdocs/HAD/um2108had153615.pdf.

23	 Duke DISIS § 4.4.1.
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cluster process), and (2) whether the project is electrically related to any other proposed projects on the 
distribution system.24 If the project will not have transmission reliability network impacts, but is electrically 
related to a project already in queue, the project must wait until the next group study window opens in 
order to be studied. There are two separate month-long group study application windows each year in 
March and September, though utilities have the discretion to add or modify the windows.25 During each 
window, other projects may apply, and if they are electrically related they will be studied in groups of two 
or more projects. If no other related project applies, then the single project will be studied independently.  

In Massachusetts, the process is similar to California’s, but group studies do not occur on a fixed cycle. 
Instead, the utility has discretion to form a new group any time it receives more than one interconnection 
application in a “common study area.”26 After deciding to form a group, the utility must notify affected 
customers and hold the group study window open for an additional 40 business days to allow other 
projects to join the group.27 

Xcel Energy’s procedures in Minnesota provide a variation on the as-needed approach. Distribution 
group studies are triggered when there are five or more interconnection applications in the queue for 
the same feeder or substation, though Xcel Energy retains discretion to study projects serially rather 
than in a group, based on its judgment of what would be a productive use of time and resources.28 On 
constrained feeders, larger projects may be required to join Xcel’s Transmission and Distribution Cluster 
Study, which occurs once a year and studies groups that would require study of a new feeder and/or 
substation transformer.29 

It should be noted that Xcel Energy’s process for group formation appears specifically designed to 
address severe queue backlogs. Typically, interconnection rules for serial studies require utilities to 
begin studying projects once they apply to interconnect, unless the utility has not finished studying an 
earlier-queued project in the same area. As a result, the only way five projects would find themselves in 
queue together is if the serial studies are not proceeding at a sufficient pace to move projects through 
the queue, and instead are resulting in long, multi-project backlogs. In that case, Xcel Energy’s approach 
to forming groups effectively acts as a relief valve where a severe backup occurs in the serial study 
process. However, even if Xcel Energy’s version of an “as-needed” group study approach is effective at 
clearing the initially backed up queue, it does not provide an opportunity for group studies for smaller 
clusters of fewer than five projects that might benefit from cost sharing. Nor does Xcel Energy’s approach 
address what could be lengthy delays for projects waiting an undefined period of time for five or more 
projects to apply before the group study can commence. 

24	 CA Rule 21 § G.3.a-b.

25	 CA Rule 21 § E.2.c.

26	 National Grid Interconnection Tariff § 3.4.1(a).

27	 Ibid.

28	 Xcel Group Study Procedures § 4.2(A) (“A cluster study in this format will be triggered when there are five or more 
Interconnection Applications in queue for a given feeder or substation . . .”); ibid. at  § 3.0.4-5 (“The Area EPS 
Operator reserves the right to decline to perform a Cluster Study for a specific set of Interconnection Applications 
if in its sole determination such Cluster Study would not comport with safety concerns, reliability concerns, Good 
Utility Practice, or if such a Cluster Study would not be a productive use of time and resources.”).

29	 Xcel Group Study Procedures §§ 2.0, 4.2(B).
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In practice, both the regular cycle and as-needed approaches have benefits and drawbacks. For example, 
an Oregon customer told IREC that PacifiCorp’s annual group study cycle resulted in problematic delays 
because projects could have to wait up to a year for a new group study to begin.30 On the other hand, the 
lack of a defined timeline or triggering event in Massachusetts for starting a new group study may have 
contributed to the slow progress of group studies in that state. While it might seem that an undefined 
timeline for forming groups could lead to more frequent group formation, in Massachusetts, the opposite 
has been true: more than three years have elapsed since the utilities started conducting more than a 
dozen group studies under the 2020 revised procedures, and only one region has seen the formation 
of a second group.31 Part of the delay is due to the fact that the Massachusetts utilities combined group 
studies with new capital investment projects (CIPs) to upgrade the distribution system, which requires 
additional time to identify CIP upgrades.32 But the absence of a clear timeline or triggering event in the 
tariff for starting the next round of group studies may also have contributed to the delay.33  

An advantage of the “as-needed” approach is that in some states, depending on the geography and 
nature of the state’s clean energy procurement programs, many projects may be electrically remote 
from others—and thus may not have any electrically related projects with which to form a group. Forcing 
these electrically remote projects to wait for group study windows may be inefficient and unnecessarily 
slow their review. The as-needed approach also allows utilities to study a group of projects in a particular 
region as soon as there is a need, so the utility does not have to conduct as many simultaneous group 
studies as they might when all group studies must wait until a fixed annual or biannual window opens. 

Decision-makers should adopt guidelines for forming groups that ensure projects do not experience 
undue delays while waiting for groups to form. California’s approach provides a sound model for other 
states to consider. California has a set schedule for conducting group studies twice a year, but also allows 
projects that are not electrically related to an already queued project to proceed through an independent 
study at any time of the year. Alternatively, the Massachusetts “as-needed” approach may be workable 
as well, though experience in Massachusetts demonstrates the need for some mechanism to ensure that 

30	 Unless otherwise stated, references to interviews and communications between IREC and customers and utilities 
refer to interviews IREC conducted between March and May of 2023.

31	 After adopting new group study procedures in April 2020, Eversource and National Grid started the first round of 
group studies under the new procedures in May and June of 2020. The utilities completed those group studies 
between March and November of 2022. But it took until May 1, 2023 for Eversource to open a new group study 
window for the Marion-Fairhaven region, and no other region has started a second group study. Eversource, 
Frequently Asked Questions, at 5 (noting that the cutoff for applying to the 2020 Group Study was June 12, 
2020), https://author.eversource.com/content/docs/default-source/doing-business/distribution-group-studies-faq.
pdf?sfvrsn=34e043a0_2; Eversource, Distribution Group Studies (listing study completion dates for the 2020 group 
studies between March and May of 2022, and noting that only the Marion-Fairhaven region is moving onto a second 
group study), https://www.eversource.com/content/residential/about/doing-business-with-us/interconnections/
massachusetts/distribution-group-studies (accessed Aug. 31, 2023); National Grid, MA Distribution Group Studies 
(listing completion dates for National Grid’s group studies), https://gridforce.my.site.com/s/article/MA-Distribution-
Group-Studies (accessed Aug. 31, 2023).

32	 See MA DPU Order Approving Marion-Fairhaven CIP, supra fn. 9.

33	 In the interviews we conducted, customers noted that even before the CIPs were developed, the studies 
experienced multiple delays. And after the DPU approved Eversource’s CIP for the Marion-Fairhaven region, it took 
Eversource six additional months to open a new group study window for that region, indicating that the need for 
the Massachusetts DPU to review CIP plans was not the sole cause of delay for commencing new group studies.
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utilities are forming new groups promptly when there are multiple electrically related projects seeking to 
interconnect in the same area. Such a mechanism could include, for example, triggering a group study 
window upon the request of two or more electrically related projects, or the state could identify more 
precisely what grid conditions warrant formation of a group (i.e., if the queued generation meets certain 
thresholds that might indicate a significant upgrade will be needed).

2. Group Formation: Identifying Projects for Inclusion
Group study procedures must also identify which projects should be studied together as part of the 
group. Several factors play a role in determining the composition of a group, including the degree to 
which the projects are electrically related, whether the projects propose to connect at the distribution 
or transmission levels, and the possibility of excluding smaller projects from group studies. This section 
discusses each of these factors. 

a.	 Electrically Related Projects
One of the main reasons multiple projects cannot be studied simultaneously but independently of 
each other is because they all may impact the same infrastructure and cumulatively contribute to 
the need for an upgrade. Independent studies fail to capture those cumulative impacts. Studying 
multiple projects that impact the same infrastructure as a group enables the utility to assess 
cumulative impacts, and also has the corresponding benefit of enabling multiple projects to share 
the cost of any necessary upgrade based upon their proportional contribution to the need for 
that upgrade. However, one of the challenges of group formation is determining how widely to 
draw the net and what level of “interrelatedness” is appropriate for efficient grouping. Drawing the 
boundaries of groups too broadly and including too many far-flung projects that are not electrically 
related can lead to projects being required to pay for distant upgrades for which they are only 
negligibly responsible, if at all.

Group study procedures themselves often do not provide clear guidance for determining how 
projects are electrically related. For example, the Massachusetts interconnection tariff broadly 
defines a common study area as “a discrete portion of the [distribution system] where the operation 
of multiple Interconnecting Customers’ Facilities may have cumulative impacts,” without further 
defining “discrete portion” or “cumulative impacts.”34 This may have contributed to some of that 
state’s utilities casting a wide net to form a group. Specifically, rather than forming groups of projects 
connecting to just one or two substations, Eversource has formed groups of projects across as 
many as six or seven distinct substations,35 resulting in one group including 62 projects.36 

34	 See, e.g., National Grid Interconnection Tariff § 1.2. The same section of the tariff notes that a common study area 
“may include, but is not limited to” areas fed by a common substation or bounded by a common circuit, but in 
practice groups in Massachusetts have regularly included more than just one circuit or substation.

35	 Eversource, Distribution Group Studies: Frequently Asked Questions, at 4, https://www.eversource.com/content/
docs/default-source/doing-business/distribution-group-studies-faq.pdf?sfvrsn=34e043a0_2.

36	 MA Dept. Pub. Util., Dkt. 22-55, Eversource Petition for Approval by the Department of Public Utilities of the 
Company’s Cape Cod Capital Investment Project, Initial Brief of the Office of the Attorney General, at 17 (March 
9, 2023) (“The Cape Cod Group Study consists of 62 DER facilities from 58 applicants totaling 71 MW of new DER 
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Eversource’s decisions about whether projects are electrically related appear to have been driven 
by its internal planning criteria for addressing potential reliability issues under various scenarios in 
which a feeder or substation goes down.37 In IREC’s interviews, customers reported being caught 
off-guard by a lack of advance notice or transparency regarding the criteria Eversource uses to 
form groups, as well as surprise at the size of the groups Eversource formed.38 Because utility 
planning criteria are not always transparent and may vary from utility to utility, regulators may want 
to evaluate those criteria in the context of the group studies to ensure that the approach utilities 
take to group formation makes sense and results in a functional process.

In contrast to the open-ended procedures in Massachusetts, California’s Rule 21 provides somewhat 
more detail, directing utilities to consider “incremental power flow, aggregate power flow, and/or 
short-circuit duty tests,” among other factors, in determining electrical relatedness.39 However, Rule 
21 also provides that the utility must ultimately rely on “engineering judgment” to decide whether 
projects are interdependent, and one stakeholder interviewed for this paper reported that the 
process should be more clear about what projects should go in what group.40 

Oregon has taken some steps to create clearer guidelines for including projects in groups. When the 
Oregon Public Utility Commission approved PacifiCorp’s group study process in 2020, it required 
PacifiCorp to file a detailed description of the criteria it uses for defining a cluster area.41 PacifiCorp’s 

generation capacity.”).

37	 MA Dept. Pub. Utils., Dkt. 20-75, Investigation by the Department of Public Utilities on its Own Motion into Electric 
Distribution Companies’ (1) Distributed Energy Resource Planning and (2) Assignment and Recovery of Costs for 
the Interconnection of Distributed Generation, Eversource Response to Information Request EDC-1, at 9-13 (Apr. 6, 
2021) (explaining Eversource’s principles for studying groups of substations, which include finding the “most cost 
beneficial [system upgrade] solution that integrates new DER while maintaining the current level of reliability and 
operational flexibility”).

38	 IREC Interview with DER Customer (Apr.-May, 2023).

39	 CA Rule 21 § G.3.b.

40	 Ibid.

41	 OR Pub. Util. Comm., Dkt. UM 2108, Order 20-268, Appendix A at 21 (Aug. 19, 2020) (requiring PacifiCorp to “submit 
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subsequent compliance filing provides guidance that group study areas should be designed to 
“reduce the likelihood of interconnection customers bearing the cost of upgrades in distant areas 
of the system.”42 However, the criteria for which projects should be included in a group are worded 
broadly and include generalized considerations, such as potential “transmission constraints and 
bottlenecks,” without specifying how PacifiCorp should identify and weigh such considerations to 
form discrete groups.43 

Xcel Energy’s group study procedures also acknowledge the need for groups that are relatively 
circumscribed. Under Xcel’s procedures, a cluster study area is “based upon electrical 
interdependence of the Cluster Study Projects and is generated at the feeder level, or in some 
cases, the substation bus or transformer level at the [utility’s] discretion.”44 The procedures go on to 
note that clusters “above this level of aggregation are too geographically and electrically disparate 
on the distribution system and the Group Study Process provides no practical benefit.”45 By contrast, 
Duke Energy conducts the annual DISIS as a single, service-territory wide study and does not study 
discrete groups separately.46 

Decision-makers should recognize that the size and geographic scope of the group is an important 
policy decision that impacts how projects share costs and may affect study timelines. In states 
dealing with pockets of congestion, it may make more sense to focus groups around individual 
substations, so projects sited in non-congested areas do not have to share in the congested 
substation’s upgrade costs. This would incentivize siting projects in areas with more capacity. On 
the other hand, in states like Massachusetts, with widespread penetration of DERs and fewer areas 
remaining with DER hosting capacity, larger groups that can facilitate more expansive upgrades 
across the grid may be beneficial, even if they result in longer study times. In either case, the 
criteria that inform the boundaries of group study areas should be subject to stakeholder input and 
Commission oversight to ensure that groups are sized appropriately.

b.	 Mandatory or Discretionary Participation 
A second consideration is whether to require all group study-eligible projects to participate in group 
studies. Mandating group study participation can help utilities achieve the efficiencies that come 
from studying multiple projects together, enable better cost sharing for upgrades, and reduce the 
risk that individual projects will seek to game the system by strategically timing an application to 
avoid a group study (perhaps in an attempt to avoid paying for necessary upgrades that the project 

a detailed description of its criteria for defining a Cluster Area . . . and to file updates as [these] criteria [evolve]”).

42	 OR Pub. Util. Comm., Dkt. UM 2108, PacifiCorp’s Compliance Filing: Cluster Area Definition Criteria (Aug. 31, 2020), 
https://edocs.puc.state.or.us/efdocs/HAD/um2108had153615.pdf.

43	 Ibid.

44	 Xcel Group Study Procedures § 3.0.2. 

45	 Ibid.

46	 See, e.g., Duke Energy Carolinas, LLC, 2022 Definitive Interconnection System Impact Study Phase 1 Report (Nov. 
23, 2022), http://www.oasis.oati.com/woa/docs/DUK/DUKdocs/2022-11-23_DEC_2022_DISIS_Phase_1_Study_
Report.pdf (providing a single group study for the 2022 DISIS).
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might otherwise contribute to). At the same time, some projects, especially smaller projects, may 
have minimal grid impacts that do not justify the added burdens of a group study process, which 
can include significantly longer study timelines (relative to serial studies) and increased deposits or 
other financial commitments at various steps in the process.

To reduce the risk of strategic gaming, all of the group study procedures IREC surveyed require 
mandatory participation if the project meets the criteria for inclusion in the group—they do not 
allow individual projects to opt out of the group.47 However, some procedures give utilities the 
discretion to study projects individually on a case-by-case basis. For example, under its group 
study procedures, Xcel Energy in Minnesota may exempt a project from a group study even when 
participation would otherwise be mandatory.48 Likewise, California’s Rule 21 gives utilities the 
option to study interconnection requests either individually or as part of a group for one or more of 
the analyses that comprise the interconnection study.49 This discretion may be useful if the utility 
applies it in a nondiscriminatory fashion to increase efficiency and fairness; for example, where the 
utility elects to study a small project individually rather than subject it to a complex group study 
process with much larger projects, which can increase administrative burdens on both small and 
large projects.

Customers IREC interviewed from multiple states supported providing options for smaller projects 
to proceed through a separate individual study process. For example, a developer in Massachusetts 
explained that requiring a 250 kW project to proceed in a group with multiple 5 MW projects can 
subject the smaller project to a lengthy process and additional costs for upgrades for which the 
project is only minimally responsible. Thus, it is likely a reasonable approach to give a utility the 
discretion to individually study projects that did not opt in to a group study, where the project is 
unlikely to contribute in a meaningful way to the need for common system upgrades. The California 
Public Utilities Commission, in coordination with the California Independent System Operator 
(CAISO), took an analogous approach in the procedures related to which projects need to be 
studied as part of the transmission cluster: they exempted all net energy metered systems and all 
inverter-based systems below 1 MVA from having to be studied in the transmission cluster.50 While 
this size range may not be appropriate for distribution group studies, states could evaluate similar 
exemptions from group studies based on project size.  

47	 E.g., National Grid Interconnection Tariff § 3.4.1(c) (If a customer decides not to proceed with a group study, its 
“Interconnection Application shall be deemed withdrawn.”).

48	 Xcel Group Study Procedures § 3.0.4 (“The Area EPS Operator has the sole discretion on determining which 
Interconnection Applications will be eligible to participate in a given Cluster Study even when Cluster Studies are 
mandatory under MN DIP.”).

49	 CA Rule 21 § F.3.c.iii (“The results of Screen R will determine the Interconnection Requests to be grouped together 
for each Distribution Group . . . At the Distribution Provider’s option, an Interconnection Request received during a 
particular Distribution Group Study Application window may be studied individually (Independent Study Process) or 
in a Distribution Group Study for the purpose of conducting one or more of the analyses forming the Interconnection 
Studies.”).

50	 CA Rule 21 § G.3.a (“Exemptions: All NEM Generating Facilities and all inverter-based Generating Facilities with a 
nameplate capacity less than or equal to 1 MVA will not be studied in the WDT Transmission Cluster Study Process, 
but may be studied under the Independent Study Process.”).
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c.	 Distribution and Transmission Projects 
A third critical decision when identifying how groups are formed is whether to create a group 
study process that is distinct for distribution interconnected projects, or whether distribution and 
transmission projects should apply to interconnect under one broader group or cluster study 
process. This decision can have significant impacts on the group study process, as transmission 
projects tend to be larger and require more extensive studies and expensive upgrades than 
projects that connect to the distribution system. In addition, merging distribution and transmission 
queues into the same study processes will typically require approval from both state regulators and 
FERC. Thus, regulators should have a specific and compelling reason when requiring distribution 
and transmission projects to be studied together across the board. In addition, even where study 
groups do not include transmission interconnected projects, a group may have transmission system 
impacts and require a transmission system impact study by the utility or a Regional Transmission 
Organization (RTO)/Independent System Operator (ISO).  

Jurisdictions differ in their approach to this issue. Of the case studies analyzed in this paper, two of 
the utilities (Duke Energy and PacifiCorp) have adopted a combined transmission and distribution 
cluster study process, while the other states and utilities (California, Massachusetts, and Xcel Energy 
in Minnesota) have distinct distribution group study processes that do not include transmission 
interconnected projects. For example, Massachusetts has a dedicated group study process for 
projects interconnecting at the distribution level, which is separate from ISO New England’s 
process for studying transmission-level projects. By contrast, PacifiCorp’s group study procedures 
allow PacifiCorp to form groups of both distribution and transmission projects based on PacifiCorp’s 
determination that the projects are electrically related.51 

There are a number of factors to consider when evaluating what approach may make sense for 
a state. When comparing the different case studies analyzed, there is one clear distinction that 
immediately stands out: neither Duke Energy in the Carolinas nor PacifiCorp in Oregon are operating 
within an ISO or RTO. This jurisdictional distinction means that Duke Energy and PacifiCorp are 
directly responsible for both distribution and transmission system studies, whereas utilities that 
operate in ISO/RTO regions may have to coordinate with another body that conducts or oversees 
the transmission system study. The ISO/RTO often also conducts that process in a region that 
includes multiple other utilities and states. This may be a contributing factor to Duke Energy and 
PacifiCorp’s practice of combining the distribution and transmission projects into a single group, 
while other states and utilities leave transmission studies to a separate process governed by the 
ISO/RTO.  

Another key consideration is that, with limited exceptions, revisions to interconnection procedures 
that apply to transmission-interconnected projects will require approval from FERC. While this is 
a surmountable hurdle, it may limit the manner in which state regulators can design group study 
procedures that suit the state’s preferences. For example, in order to allow PacifiCorp to study both 
distribution- and transmission-connected projects in the same cluster using similar processes and 
timelines, FERC and the Oregon Public Utilities Commission had to approve substantially similar 

51	 PacifiCorp OR SGIP art. 0015(8) (“Clusters can include small generator facilities, FERC jurisdictional generators, and 
state jurisdictional generators with a nameplate capacity greater than 20 megawatts.”).
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cluster/group study procedures. Notably, 
despite the fact that PacifiCorp has the 
authority to include transmission and 
distribution projects in combined clusters,52 
in practice, it appears that PacifiCorp often 
places distribution-connected projects in 
their own, distribution-only groups, which 
can be a reasonable decision for how to 
define the boundaries of electrically related 
projects.53 Duke Energy’s DISIS follows 
a different approach. Duke includes all 
distribution and transmission projects in its 
annual DISIS, but provides an “off ramp” 
for distribution projects that do not have 
transmission-level impacts. If Phase 1 of the 
DISIS shows that a particular distribution 
project will not contribute to adverse 
impacts on the transmission system, the 
project can exit the larger group study 
process and proceed with an individual 
distribution system study.54

Combining distribution and transmission projects for study can place a significant burden on 
distribution-level projects, as they may not be able to bear the cost and added time associated with 
complex transmission cluster studies. Thus, there should be a compelling reason to combine the 
studies, such as an increase in overall efficiencies if evidence shows that (1) distribution groups in 
that jurisdiction will likely also need to undergo a transmission impact study, and (2) it is faster to 
conduct a single unified study rather than separate distribution and transmission impact studies. 
These considerations depend upon highly contextual factors that may vary across different states 
and regions. For example, in regions where transmission cluster studies are moving at a particularly 
slow pace, states may wish to explore ways to separate distribution projects from transmission 
projects where possible. At the very least, jurisdictions that seek to combine distribution and 
transmission projects in a single group should allow distribution projects that do not significantly 
contribute to transmission impacts to exit the transmission cluster as early as possible, similar to 
the approach Duke Energy takes in North Carolina.55 This is an area where the nature of the DER 
market in the state may also drive different approaches. For example, if a state’s DER procurement 
programs result in queue comprising mostly larger-scale projects (i.e., those above 5 MW) it may 
make more sense to merge the distribution and transmission groups, whereas if a state’s market 

52	 Ibid.

53	 See, e.g., PacifiCorp, Cluster Study 2 Report: Cluster Area 22 (Nov. 13, 2022) (studying a group comprised exclusively 
of distribution-level interconnection requests), http://www.oasis.oati.com/woa/docs/PPW/PPWdocs/2022CA22CS.
pdf.

54	 Duke DISIS § 4.4.6.

55	 Ibid.
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has many smaller DER projects, the burden of such a process may favor keeping the distribution 
group study process separate. 

It is important to note that separating distribution projects from transmission projects will generally 
not eliminate the need for some level of transmission impacts study. In Massachusetts, for example, 
every group has proceeded through two levels of studies—a distribution system impact study and 
an Affected System Operator (ASO) study, which evaluates impacts on the transmission system.56 
Group members must then pay for any transmission upgrades that are needed to safely interconnect 
the group. And under California’s Rule 21, utilities apply a screen (Screen Q) shortly after group 
formation to evaluate whether the group may have adverse impacts on the transmission system.57 If 
the group fails Screen Q, the entire group is transferred from the state Rule 21 process to a cluster 
study process administered by CAISO.58 One California utility reported that historically it has been 
rare for projects to fail Screen Q, but that group members try to avoid participating in the CAISO 
cluster study process when possible. For example, in 2018-2019, one group that failed Screen Q 
elected to put the group study on hold in order to avoid joining an ongoing CAISO cluster study, 
with the hope of passing Screen Q in the future. It is unclear if the ability to avoid the CAISO cluster 
study process will continue as more larger-scale DER projects submit interconnection requests 
and the size and scale of the CAISO cluster itself grows, which may increase the rates of Screen Q 
failures for DERs in California. 

Although a transmission or ASO-level study is often needed for distribution-only groups, there 
can still be advantages to studying distribution projects separately from transmission projects. 
Depending on the size of the group, ASO studies for distribution projects can be simpler and easier 
to complete than the comprehensive studies needed for large transmission-scale projects. 

Improving the coordination between distribution and 
transmission/ASO studies remains an area of critical 
importance. In recent years, transmission queues and 
study wait times have increased dramatically. When 
designing a group study process, decision-makers 
should recognize that groups of distribution projects are 
more likely to trigger the need for an ASO study than 
individual projects because of the larger aggregate size 
of the group. While state regulators generally cannot 
directly regulate ASO study processes, they should try 
to facilitate improvements in the process as much as 
possible, including by working with utilities, customers, 
and ISOs/RTOs to identify ways to conduct simpler 
and quicker ASO studies—when possible—to avoid 
the lengthy delays caused by protracted transmission 
cluster studies.

56	 IREC Interview with Customer (Mar.-Apr. 2023).

57	 CA Rule 21 § 3.C.i. 

58	 Ibid.
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Group studies can take significantly more time than individual serial studies. The long duration of group 
studies stems both from the more complicated engineering analysis required to study multiple projects, 
and the cumulative impact of a number of additional individual steps—such as forming groups—that do 
not exist in serial study processes. The table below summarizes the major steps and timelines in the 
group study process.

25

C.	 Timelines

Major Steps Common Timelines

Group Study Application 
Window 

Between 40 business days and 12 months

Utility Forms Groups 15-30 business days

Initial Customer Engagement 35-55 business days

Group Study 100-160 business days

Note: Several jurisdictions separate group studies into 
separate phases, e.g., a Phase 1 power flow study and a 
Phase 2 stability study, with defined periods of customer 
engagement after each phase.

Customer Review of Study 
Results and Decision to 

Proceed

15-30 business days

Restudy (if needed) 60-160 business days

Affected System Operator 
(ASO) Study

Group study procedures generally do not define the 
timeline for conducting an ASO study, which is subject 
to the procedures and requirements of other utilities and 
ISOs/RTOs.

Preparation and Execution of 
an Interconnection Agreement

25-55 business days 

Note: Some rules allow for an extension of time for 
additional negotiation of the interconnection agreement, if 
necessary.

Table 1. Common Timelines for Major Steps in the Group Study Process



The major steps summarized above often encompass several sub-components. For example, the initial 
customer engagement phase that occurs after utilities form groups often has discrete steps that include: 

I.	 a scoping meeting with the utility and prospective group members to discuss the scope, 
timeline, and cost of the study; 

J.	 a defined period of time after the scoping meeting for customers to decide whether to 
proceed with the study; 

K.	 time for the utility to finalize the group study agreement based on the final composition of 
the group; and 

L.	 a period of time for customers to execute the group study agreement and provide any 
necessary payments. 

The cumulative impact of these steps can be significant. For example, the group study procedures in 
Massachusetts allow for up to 107 business days—approximately 5-6 months—before the utility must 
begin the study.59 Once the utility starts the study, it has between 100 and 160 business days to complete 
it, depending on the number of projects in the group and the anticipated cost of system upgrades. And 
after the study is complete, several additional steps extend the process further, including 15 business 
days for customers to notify the utility of whether they wish to proceed after reviewing the study results, 
and between 15 and 35 business days for the utility to issue interconnection agreements, depending on 
the number of projects in the group.

Several other factors can extend this timeline further. For example, project withdrawals can require 
restudies of the remaining group, which can extend the overall study time. In North Carolina, Duke 
Energy has an additional 150 calendar days to restudy the group if one or more projects withdraw during 
the study process.60 And if an Affected System Operator study is needed to evaluate the impacts of 
the project on the transmission system, that can add significant time to the process. In Massachusetts, 
utilities have required 12 months to complete the ASO studies that ISO New England requires for several 
groups.61

In light of these extended timelines, decision-makers and stakeholders should carefully consider ways 
to reduce the time required to conduct a group study. This undertaking involves at least three elements. 
First, like other aspects of the interconnection process, group study procedures should include defined 
timelines for both utility and customer actions to ensure the process proceeds expeditiously. Second, 
the individual steps and associated timelines in the process should be thoughtfully designed to minimize 
delay in light of the significant number of steps involved in a group study. For example, certain workflows—
such as preparing study and interconnection agreements—could be undertaken in parallel with other 
steps to reduce the time needed to finalize agreements after the scoping meeting or study is complete. 

59	 National Grid Interconnection Tariff § 3.4.

60	 Duke DISIS § 4.4.7.5.

61	 Eversource, Affected System Operator (ASO) Studies – January Update (Jan. 2022), https://www.eversource.com/
content/docs/default-source/builders-contractors/aso-january-2022.pdf?sfvrsn=5f0a8062_2. In Massachusetts, 
the ASO study can proceed in parallel with the distribution system impact study, but in practice the ASO studies 
often take longer, which requires the group study timeline to be put on hold until the ASO study is complete.
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Finally, decision-makers should 
ensure that both utilities and 
customers abide by the timelines 
in the rules. Generally, customer 
adherence is strictly maintained 
by a simple yet harsh remedy: 
customers’ applications may be 
deemed withdrawn if they do not 
comply with applicable timelines.62 
Unfortunately, utilities’ compliance 
is usually not closely regulated, 
and customers’ only recourse for 
utility delays are complaints to the 
regulating body or engagement 
in a sometimes onerous dispute 
resolution process. 

In Order 2023, FERC recently 
acknowledged the lack 
of accountability for utility 
compliance with interconnection 
study timelines, and announced 
new penalties for utilities that fail to meet study timelines.63 IREC recommends that state Commissions 
similarly exercise oversight and enforcement for utilities’ compliance with interconnection deadlines. 
Massachusetts, for example, has included group studies within its interconnection Timeline Enforcement 
Mechanism (TEM), which allows for financial penalties if utilities are unable to complete group studies 
on time.64 However, the utilities have, so far, stalled in reporting on their group study timelines, which 
suggests this mechanism may not be working as intended.65 

62	 E.g., National Grid Interconnection Tariff § 3.4.1(f) (“Interconnecting Customers may be removed from the Group 
at any time . . . by the Company because of non-conformance with Time Frames or other Interconnection Tariff 
requirements.”); Duke DISIS §  1.5.5 (customer’s failure to provide additional information requested by the utility 
within 10 business days results in the “Interconnection Request being deemed withdrawn”); PacifiCorp OR SGIP art. 
0025(7)(e) (if an applicant does not sign an interconnection agreement or request a renegotiation within 15 business 
days, “the application is deemed withdrawn.”).

63	 FERC Order 2023 at ¶ 50 (“Despite pervasive delays in completing interconnection studies by transmission providers, 
we acknowledge that transmission providers have faced few, if any, consequences for failing to meet their tariff-
imposed study deadlines . . .”), ¶ 964 (finding that financial penalties “will help ensure more timely processing of 
interconnection requests by incentivizing transmission providers to meet interconnection study deadlines.”).

64	 MA DPU, Dkt. 17-164, Joint Petition for Approval of a proposed revisions of Section 3.4.1 of the Standards of 
Interconnection of Distributed Generation Tariff, Order on Revisions to Section 3.4.1, at 13 (Apr. 8, 2020) (“Group 
study will be subject to the TEM beginning one year from the date of the issuance of this order, unless exigent 
circumstances warrant a different outcome.”).

65	 In its most recent TEM filing, National Grid acknowledged that “Group Study time frames are subject to the TEM.” 
MA DPU, Dkt. 23-29, National Grid Time Frame Enforcement Metric Report, at 2 (March 31, 2023). However, National 
Grid stated that the “TEM currently does not include specific metrics for Group study reporting or calculations so 
the Group Study data was not weighed into the TEM calculations in the TEM Report at this time.” Ibid. Effectively, 
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The study is the heart of a group study process: it is the reason the group exists and is the mechanism for 
achieving the group study processes’ goals of efficiency and fair cost allocation. Once a group is formed, 
the utility must study the group to evaluate its grid impacts and to identify potential upgrades required 
to interconnect the group. The group study is performed much like a detailed study of a single project 
(including system impact and facilities studies), except that the study analyzes the impacts of all of the 
projects in the group. Indeed, most group study procedures reference the detailed study process for 
individual projects or define the group study to look much like a typical single-project detailed study. A 
significant difference between group and serial studies, however, is that often the group will need to be 
restudied at least once, and sometimes twice or more, to account for project attrition and modifications 
after the results of the first and subsequent studies are released to customers in the group. There may 
also need to be some additional study components to evaluate upgrades and interconnection facilities 
for the individual projects in the group. 

The key issues that must be considered when developing the study process are (1) whether to include 
initial studies, like feasibility studies or transmission impacts analyses; (2) when and to what extent utilities 
and customers should be required to meet and share information; (3) how to phase studies and handle 
any necessary restudies; and (4) how studies should be conducted, including what assumptions utilities 
should use as part of the study.

1. Initial/Feasibility Studies
Some group study procedures provide for pre-study studies, like feasibility studies or studies to screen 
for potential transmission impacts. For example, under California’s Rule 21, utilities first screen the group 
for impacts to the transmission system. If the utility determines that the group is interdependent with the 
transmission system—that is, the group is likely to require transmission reliability network upgrades—all 
projects in the group are deemed withdrawn from the distribution queue and must reapply as part of 
the transmission cluster study process.66 This procedure is necessary because, in California, projects (or 
groups of projects) with potential transmission impacts must be studied by CAISO.67

Multiple interconnection customers across the country recommended that group study procedures 
include feasibility studies. A feasibility study would be a simpler, higher-level study to identify early on 
whether the group is likely to trigger expensive upgrades. Customers interviewed for this paper supported 
feasibility studies as a way to gain early insight into whether the group would likely result in projects that 

National Grid has elected to treat group studies as exempt from the TEM pending revisions to the TEM or an order 
from the DPU directing otherwise. As of the date of this writing, the DPU has not issued an order to enforce and if 
necessary modify the TEM with respect to group study deadlines.

66	 CA Rule 21 §§ F.3.a, F.3.c.i, F.3.d. Due to the extra time and expense involved in proceeding to the transmission 
cluster study process, there was a time recently when customers and the utility mutually decided to hold back a 
group study to wait for the current transmission cluster to complete, to avoid the group triggering transmission 
impacts that would have been addressed by that ongoing cluster study.

67	 CA Rule 21 § F.3.d.

D.	 How Studies Are Conducted
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could actually be built, and would allow customers to adjust to potential upgrade requirements earlier in 
the process.

2. Communication and Transparency
Another key component of the process for studying groups of projects is building transparency into the 
study process. Ideally, a process will provide for frequent communication between utilities and customers 
and require that utilities provide customers with detailed and meaningful information about study results, 
in order to allow customers to make informed decisions about moving forward with their projects.

First, a pre-study “scoping” meeting is often helpful. For example, in California, the Rule 21 group 
study process starts with a scoping meeting, which allows the utility and group members to exchange 
information and identify interconnection options, identify feasible points of interconnection, and to give 
each group member information about the timeline for study.68 Both the utility and customer must bring 
available technical data to the meeting.69 At the end of the meeting, the customer must confirm its point 
of interconnection.70 

Instead of requiring a specific meeting, Duke Energy’s DISIS provides for a 60-day “customer engagement 
window” during which the utility works with group members to “build models, verify data, hold stakeholder 
meetings, cure any deficiencies in the Interconnection Requests, and generally prepare for the start of 
the [DISIS].”71 And in Massachusetts, the utilities must hold a scoping meeting with all potential group 
members to discuss the feasibility of the group study.72 

While pre-study procedures like these provide a valuable opportunity to prepare for the start of the 
studies, continual engagement and transparency throughout the process is likewise important. It is 
especially important for customers to be able to acquire and understand the results of the studies. For 
example, after a phase of study is completed, California utilities are required to provide customers in 
the group detailed information about the study, though the customer may be required to sign a non-
disclosure agreement prior to receiving the information.73 The utilities also must provide the option of 
a meeting to discuss results and allow the customer to discuss any desired project modifications (see 
Section IV.F, below, regarding project design modifications).74 If no results meeting is held, a customer 
can provide that information to the utility at the same time it provides the other required information 

68	 CA Rule 21 § F.3.c.ii.

69	 Ibid.

70	 Ibid.

71	 Duke DISIS § 4.4.1.

72	 National Grid Interconnection Tariff § 3.4.1(b).

73	 CA Rule 21 § F.3.c.iv (requiring disclosure of “all relevant supporting documentation, workpapers and pre-
Interconnection Request and post-Interconnection Request power flow, short circuit and dynamic/stability 
databases, and currently planned Distribution Upgrades relevant to the Interconnection Request for the DGS Phase 
I Interconnection Study”); CA Rule 21 § F.3.c.ix.

74	 CA Rule 21 § F.3.c.v.
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about the project to inform the Phase II study.75

Under Duke Energy’s DISIS, another 30-day customer engagement window occurs after both the Phase 
1 and Phase 2 studies (and after subsequent studies if necessary), and the utility must also hold a Study 
Report Meetings, which are open meetings to discuss the study results.76 After each report meeting, 
customers in the group must elect whether to proceed with their projects or withdraw.77  

In sum, transparency throughout the process is key. Customers in multiple states complained that the 
group study processes were a “black box,” making it impossible to understand what assumptions the 
utility made in performing the studies or where the upgrade “break points” were—that is, at what point 
an expensive upgrade was triggered. Without this information, customers cannot make well-informed 
decisions about whether to modify or withdraw their project. Some customers with more robust internal 
resources were able to “reverse engineer” studies with their own teams to try to figure out how best to 
proceed, but this was not always successful or accurate, is not a substitute for transparency, and builds 
inequity into the process, as only some customers have these capabilities. In contrast, customers in 
California reported that meetings with the utility were helpful and provided sufficient information to make 
decisions. For these reasons, the most efficient approach—and the approach most likely to encourage 
optimal selection of projects moving forward and eventually constructed—is for the group study rules 
to require robust transparency at each step of the process, including, where possible, the identification 
of minor modifications (e.g., size reductions, mitigating inverter settings) that could help avoid costly 
upgrades.

Increased transparency could also potentially facilitate as-yet unexplored avenues for “right sizing” 
groups. For example, if study results revealed that the last-queued project in the group alone triggered 
an upgrade that rendered the whole group uneconomic, could there be a procedure for pushing that 
project back to being studied with the next group, while allowing the remaining queued-ahead projects 
to proceed with affordable upgrades? Of course, this raises a number of policy issues, including fairness 
and non-discrimination, but it is a topic that could be considered when exploring how to share and 
respond to study results.

3. Study Phases and Restudies
Due to the likelihood of project attrition and the need for restudy, group study processes typically provide 
for multiple phases of study. Each jurisdiction defines the study phases differently, though they generally 
all include the equivalent of a system impact study to evaluate project impacts, a restudy of the system 
impact study if necessary, and a facilities study to identify necessary upgrades and their costs.

California’s group study process proceeds in two phases. The Phase I study applies the same study 
approach as an individual project’s system impact study to the whole group.78 After the Phase I study, 

75	 CA Rule 21 § F.3.c.vi.

76	 E.g., Duke DISIS § 4.4.7.1.

77	 Duke DISIS §§ 4.4.7.2, 4.4.7.3, 4.4.7.5.

78	 CA Rule 21 § G.3.c.i.1
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the customers and the utility have the opportunity to waive the Phase II study by mutual agreement,79 
which usually occurs when no changes have occurred since the completion of Phase I, such as project 
dropouts or modifications. If Phase II is not waived, the Phase II study first evaluates the group’s system 
impacts again, taking into account changes that have occurred since Phase I, such as projects dropping 
out of the group or acceptable modifications being made to projects.80 Next, the Phase II study involves 
the equivalent of an individual project’s facilities study, which more precisely identifies distribution 
upgrades required, allocates cost responsibility among projects, and identifies the costs of each project’s 
interconnection facilities.81 Sometimes, restudy beyond a Phase II study is required, such as when a 
project drops out after Phase II results.82 Such restudy follows the same procedures as a Phase II study. 
However, IREC’s research for this paper revealed that because of the current low withdrawal rates in 
California, in practice, Phase II studies are almost always waived and typically are only necessary due to 
changes in project size.

Duke Energy’s DISIS process similarly has multiple phases to its study, though Phases 1 and 2 each 
contain technical impact analyses and also each estimate costs, providing group members early insight 
into potential costs.83 If no projects withdraw after Phase 2, the group continues to a facilities study.84 If 
any projects withdraw after Phase 2, the utility may determine at its discretion whether a Phase 3 study to 
restudy the group’s system impacts is required, or if it can simply update the Phase 2 report.85 Restudies 
may repeat as necessary if projects continue to drop out, and then the group will move to facilities study 
when no further restudies are necessary.86

Like California’s Rule 21 and Duke Energy’s DISIS, Xcel Energy’s pilot group study process expressly 
defines a multi-phased process. Similar to Duke Energy’s DISIS process, Xcel Energy’s process involves 
multiple phases, or “steps”—an initial study (Step 1), a restudy if necessary (Step 2), and a facilities study 
(Step 3)—with reports after each to allow projects to decide whether to withdraw.87 However, unlike other 
group study processes discussed here, Xcel Energy’s process limits the number of restudies, providing 
that the utility will perform only one restudy after Step 1, and if any projects withdraw after the Step 2 
study, the entire group study will be canceled.88 Xcel Energy’s process may be too inflexible because 
it does not give customers a chance to consider even beneficial modifications like downsizing after 
receiving study results.

79	 CA Rule 21 § F.3.c.viii.

80	 CA Rule 21 § F.3.c.ix.

81	 CA Rule 21 §§ F.3.c.ix, G.3.c.ii.1. “Interconnection Facilities” are upgrades specifically required to interconnect the 
project at its point of interconnection and do not include network upgrades.

82	 CA Rule 21 § F.3.c.xiii.

83	 Duke DISIS §§ 4.4.7.1, 4.4.7.3.

84	 Duke DISIS § 4.4.7.4(i).

85	 Duke DISIS § 4.4.7.4(ii).

86	 Duke DISIS § 4.4.7.4(iii).

87	 Xcel Group Study Procedures § 4.3.

88	 Ibid.
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The Massachusetts group study process provides considerably less detail about a phased process and 
restudies, though it contemplates the need. The rules there do not explicitly provide for a multi-phase 
process, and instead provide that restudies will occur only if the group composition changes or a project 
within the group is modified (see Section IV.F, below, regarding modifications).89 

It is important that procedures recognize the fact that project attrition and modification should be expected, 
and even encouraged, in the context of group studies. This is facilitated by an iterative process that 
contemplates restudies. Specifically, a well-planned group study process should provide some flexibility 
for restudy in light of changes, and clearly define the steps to ensure customers are well-informed about 
the process. It is likely not necessary to limit the number of restudies by rule, as the group should 
stabilize after one or two restudies at most, and IREC has identified no indication that repeated restudies 
are a problem anywhere. Allowing flexibility in restudies avoids the harsh remedy of forcing projects who 
wish to continue to withdraw simply because another project dropped out and triggered a restudy. And 
allowing as many restudies as necessary—like in California, Massachusetts, and with Duke Energy in the 
Carolinas—is more likely to ensure DER interconnection is achieved most efficiently.

4. Study Assumptions
Finally, study procedures should make clear that group studies must be conducted using realistic 
assumptions that accurately reflect the operating conditions of generating facilities and the distribution 
system. For example, group studies should recognize the difference between export and nameplate 
capacity where projects utilize acceptable means of export control.90 One developer interviewed for this 
paper reported that a utility was studying the group without taking into account the projects’ inverter 
settings, leading to more extensive upgrades than would have otherwise been required. Another 
reported that the group studies assumed the “absolute worst case,” leading to more significant upgrades 
than necessary.

A common concern with group studies is the potential for project withdrawals to impact other members 
of the group, both from a cost and a time perspective. Projects may need to drop out of the process for 
a variety of reasons, including if the project fails to receive necessary environmental or land use permits 
or if market changes render the project no longer financially viable. Projects may also drop out if initial 
study results indicate the project could be responsible for upgrade costs that would render the project 
uncompetitive in a procurement process. Dropouts that occur after studies have begun can cause a need 

89	 National Grid Interconnection Tariff § 3.4.1( j), (l).

90	 For a detailed discussion of best practices for consideration of projects’ export controls in the interconnection 
process, see Building a Technically Reliable Interconnection Evolution for Storage (BATRIES), Chapter IV. 
Evaluation of Non-Export and Limited-Export Systems During the Screening and Study Process, at https://
energystorageinterconnection.org/iv-evaluation-of-non-export-and-limited-export-systems-during-the-screening-
and-study-process/ (accessed Sept. 25, 2023). BATRIES was a U.S. Department of Energy-supported project 
focused on developing solutions to a suite of critical barriers to energy storage interconnection to the distribution 
system. 
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for time-intensive restudies, and may also burden the remaining group members with higher upgrade 
costs on a per-project basis. At the same time, project attrition is not necessarily a bad thing. In certain 
cases, the withdrawal of one or more projects can mitigate the group’s impacts such that the need for 
certain costly upgrades is avoided, which may reduce costs for remaining group members.

Group study procedures typically contain two distinct sets of provisions related to project withdrawals: 
provisions to mitigate the impacts of withdrawals on remaining projects, and provisions to discourage 
withdrawal or increase the likelihood that projects entering a group will move forward. Measures to 
mitigate impacts to remaining group members usually include requiring nonrefundable deposits, which 
are then applied to the cost of restudy if that project withdraws.91 Further, withdrawing projects are 
generally not entitled to a refund of any payments made toward the cost of the study or common system 
upgrades.92 

However, even with retention of deposits and other payments made, project withdrawals can trigger 
increased restudy or upgrade costs that must be borne by the remaining group members.93 For example, 
California’s Rule 21 provides that if a project withdraws, the remaining group members are responsible 
for any upgrade costs identified in the group study that remain necessary and were not already funded 
by the withdrawing applicant.94 After a project withdraws, the utility reallocates remaining upgrade costs 
among group members using the same methodology it applies in the original study (e.g., pro-rated 
based on project size).95 The approach in California for restudying and reallocating upgrade costs among 
remaining group members is typical of the processes used in other jurisdictions.96

91	 E.g., Xcel Group Study Procedures § 4.3 (“If an Interconnection Customer elects to withdraw or has been cancelled 
after the Cluster Study Step 1 report has been issued, it will not receive a refund for its Cluster Study deposit.”).

92	 National Grid Interconnection Tariff §  3.4.1(l) (“If a member ceases to belong to the Group for any reason, any 
payments made to the Group Study or Common System Modification cost from that member shall be nonrefundable.”). 
Massachusetts has an exception to the non-refundability principle—if all group members withdraw from the 
interconnection process, the members are entitled to a refund of any unspent payments.

93	 See, e.g., ibid. (“To the extent that a change to the Group composition requires revised or additional studies, the 
remaining Group member(s) shall pay their cost, and the completion date of such study shall be re-estimated 
by the Company. The Company may reassess study costs and Common System Modification costs subsequent 
to a change in composition of the Group and any increase in such costs must be paid by the remaining Group 
members.”); CA Rule 21 § F.3.c.xii-xiii (“The Applicants remaining in the Distribution Group will be responsible for the 
cost of the restudy.”).

94	 CA Rule 21 § F.3.c.xii (“Any costs, identified in the Distribution Group Study not already funded by the withdrawing 
Applicant, will be the responsibility of remaining Applicants in the Distribution Group and will be reallocated in 
accordance with E.4.e.”).

95	 CA Rule 21 § F.3.c.xii.

96	 See, e.g., Xcel Group Study Procedures § 4.3 (“If any projects did withdraw following issuance of the Cluster Study 
Step 1 report, then remodeling and reanalysis of the work done during the Cluster Study Step 1 will be required.”); 
National Grid Interconnection Tariff § 3.4.1.l (“To the extent that a change to the Group composition requires revised 
or additional studies, the remaining Group member(s) shall pay their cost, and the completion date of such study 
shall be re-estimated by the Company. The Company may reassess study costs and Common System Modification 
costs subsequent to a change in composition of the Group and any increase in such costs must be paid by the 
remaining Group members.”).
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Even though withdrawals are often rational and even useful, many group study procedures include 
provisions that are specifically designed to reduce the likelihood of withdrawals because of their potential 
negative impacts on remaining group members. The most common provisions include:

1.	 Requiring evidence of site control at the time of application, to deter purely speculative 
projects from seeking interconnection.97

2.	 Requiring financial commitments or withdrawal penalties that increase as the study process 
progresses, in order to deter overly speculative projects from initially joining the study 
and provide an incentive for projects in the group to withdraw sooner rather than later, if 
necessary.98

3.	 Requiring evidence of “commercial readiness” at later stages in the process. Typically, a 
project can demonstrate commercial readiness by providing an executed term sheet or 
power purchase agreements (PPAs). The jurisdictions that do have commercial readiness 
requirements usually allow applicants to provide additional financial securities as an 
alternative in lieu of providing a term sheet or PPA.99

Among this paper’s case study states, evidence of site control is universally required.100 However, 
Massachusetts, California, and Xcel Energy in Minnesota do not impose withdrawal penalties or financial 
readiness requirements beyond the basic deposits required to pay for the study.101 As an additional 
check on repeated applications and withdrawals, Xcel Energy also prohibits projects that withdraw after 
the Step 1 study from reapplying for interconnection on the same feeder for a period of one year.102 
PacifiCorp in Oregon does have financial readiness requirements and withdrawal penalties (similarly 
to Duke Energy’s requirements, described below), but only for large generators with a capacity greater 
than 20 MW.103

Duke Energy requires proof of commercial readiness or increasing financial securities for all projects as 
a condition of entering successive phases of the study. Commercial readiness can be shown through 
an executed term sheet, PPA, or selection of the project by Duke Energy in a procurement program. For 

97	 E.g., PacifiCorp OR SGIP art. 0025(5).

98	 E.g., Duke DISIS § 4.4.11.

99	 E.g., Duke DISIS §§ 4.4.10-11.

100	E.g., CA Rule 21 § E.2.d; Duke DISIS § 1.7; PacifiCorp OR SGIP art. 0025(5); MN Pub. Util. Comm., Distributed Energy 
Resources Interconnection Process v.2.3 (MN DIP), § 1.7 (Apr. 19, 2019), https://mn.gov/puc/assets/MN%20DIP_tcm14-
431769.pdf; National Grid Interconnection Tariff, Exhibit C at Sheet 110 (“Interconnecting Customer must provide 
evidence of site control with this application.”).

101	 E.g., CA Rule 21 § F.6.

102	Xcel Group Study Procedures § 4.3.

103	OR Pub. Util. Comm., Dkt. UM 2108, In the Matter of PacifiCorp Application for an Order Approving Queue Reform 
Proposal, Order Adopting Staff’s Recommendation with Modifications (Aug. 19, 2020), Attachment A (Staff Report), 
at 10 (“PAC’s Oregon proposal does not modify the deposit requirements or impose withdrawal penalties on 
Oregon-jurisdictional Small Generators. However, Oregon Large Generators would be subject to a different deposit 
structure and withdrawal penalties that mirror the requirements for FERC-jurisdictional Large Generators.”). 
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customers providing financial security in lieu of evidence of commercial readiness, financial securities 
are calculated as multiples of the initial study deposit that increase over time according to different 
“Readiness Milestones,” as summarized below:

M1 Readiness Milestone 		  Two times the study deposit amount, due before the start of 		
					     Phase 1 of the study.104 

M2 Readiness Milestone		  Two times the study deposit amount, due before the start of 		
					     Phase 2 of the study.

M3 Readiness Milestone		  Three times the study deposit amount, due before the start of 	
					     the project’s individual facilities study. 

M4 Readiness Milestone		  A prepayment amount equal to the greater of (a) 100% of the 		
					     system upgrade costs identified in the customer’s facilities 		
					     study report, or (2) a minimum deposit that varies based 		
					     on the size of the project (between $100,000 and $800,000), 		
					     due within 10 business days of the utility issuing a facilities 		
					     study report for the project.

In addition to requiring upfront deposits as a condition of moving forward, Duke Energy’s procedures 
include withdrawal penalties that are calculated based on several factors, including how late in the 
process a project withdraws and whether the project had previously provided evidence of commercial 
readiness through a PPA or term sheet.105 No withdrawal penalty is levied if either (1) the withdrawal 
does not negatively affect the timing or cost of other projects interconnection, or (2) the estimate of the 
project’s upgrade costs increased by more than 25% from an earlier phase of the study (e.g., between 
Phase 2 and the project’s individual facilities study).

Decision-makers must carefully consider whether and how to include “readiness” requirements like these 
for DERs. Mandating site control is a sound idea, and has increasingly become standard in both group 
and serial interconnection procedures.106 Requiring some amount of increasing financial commitment as 
the study process progresses may also make sense, though customers cautioned that requiring large 
financial commitments at early stages in the process can harm smaller companies, which may not have 
the resources to pay for large deposits across multiple projects. Finally, the requirements for term sheets 
or PPAs, though understandable in theory, appear to be largely unworkable in practice. Interconnection 
costs are one of the key inputs for PPAs, so it is generally not feasible to have a signed PPA or meaningful 
term sheet until the interconnection study process is complete.107 

104	Duke DISIS § 4.4.1.

105	Duke DISIS § 6.3.5. Projects that provided financial securities in lieu of evidence of commercial readiness face 
greater withdrawal penalties, calculated as the higher of (a) the study deposit amount or (b) 2-5 times the customer’s 
actual allocated cost of the study process, depending on how late in the process the project withdraws.

106	E.g., PacifiCorp OR SGIP art. 0025(5); CA Rule 21 § E.2.d.

107	FERC came to a similar conclusion recently in Order 2023, in which it decided to adopt financial commercial 
readiness requirements, but declined to adopt non-financial commercial readiness demonstrations, such as 
requiring customers to have a signed off-take or power purchase agreement. As commentors noted, it is common for 
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In addition to readiness requirements and deterrents to withdrawal, allowing reasonable project 
modifications, such as downsizing and like-kind equipment replacements, is also an important avenue for 
reducing project attrition, as discussed below (see Section IV.F). Overall, decision-makers must balance 
the benefit of a stable group with the benefits of providing a fair avenue for projects to withdraw if doing 
so is rational and even beneficial to the group.  

One way to avoid project attrition and ensure that groups are economical is to allow reasonable 
modifications of projects in response to study outcomes. Modifications are sometimes unavoidable 
when, for example, available generating equipment changes during the process, and procedures should 
account for that. The key is to balance allowing minor modifications, like project downsizing and like-kind 
equipment changes, while at the same time limiting customers’ ability to make changes to projects late 
in the process in a way that harms the group as a whole.

Most, but not all, distribution group study procedures surveyed for this paper provided some opportunities 
for project modification in response to study results. For example, California’s Rule 21 expressly provides 
that at any time during the group study process, a customer, the utility, or CAISO can identify changes 
to the point of interconnection that could improve the costs and benefits of the proposed project, and 
the utility cannot withhold approval of the proposed change without reason.108 Further, Rule 21 expressly 
allows any of the following modifications after the Phase I study:

a.	 a decrease in the electrical output of the proposed project; 

b.	 modification of the technical parameters associated with the proposed project’s 
technology or its step-up transformer impedance characteristics; and 

c.	 modification of the interconnection configuration.109

Any other modifications must be evaluated by the utility (and CAISO, if applicable) to determine whether 
the proposed modification is “material.”110 If the proposed modification is determined to be material, the 
customer may either withdraw the proposed modification, or withdraw its application and proceed with a 
new application.111 But even if the proposed modification is not material, it may require revaluation of the 

procurement programs to require evidence of an interconnection application, or further measures of interconnection 
progress, and possibly even an interconnection agreement in order to be able to bid in or otherwise get a contract. 
FERC Order 2023 ¶¶ 694-702.

108	CA Rule 21 § F.3.c.vi.

109	Ibid.

110	 Ibid. A material modification is one that has a “material impact on cost or timing of any Interconnection Request.” 
CA Rule 21 § C. Rule 21 includes sets of permitted modifications that do not qualify as material modifications by 
definition, including “like-for-like” equipment replacements, among others. See, e.g., CA Rule 21, Table F.1. 

111	 CA Rule 21 § F.3.c.vi.
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group in a Phase II study (see Section IV.D, above).112

Duke Energy’s DISIS allows modifications permissible under the interconnection procedures’ general 
definition of material modification.113 This definition indicates that like-kind equipment changes, increases 
to DC/AC ratio that do not increase AC output, decreases in AC output of not more than 10%, and 
certain minor configuration changes are not considered material and thus are allowed.114 Customers in 
this region report that Duke Energy allows informal review of potential modifications so the customer can 
understand whether the modification might be material before moving forward.

Under the Massachusetts procedures, like-kind equipment replacements are the only modifications 
allowed by right, and even then, they are allowed only early in the process.115 For any other proposed 
modification, the utility will review the modification and determine whether it is significant enough to 
require the customer to withdraw the application and reapply, which determination is based on the 
utility’s technical standards.116 

In practice, Massachusetts customers have reported that there is no set mechanism to determine 
whether a change is material or not, leaving customers unable to predict whether their proposed change 
will be allowable. Customers interviewed for this paper recommended that the Massachusetts group 
study process be revised to be more specific about allowable changes. In particular, they expressed 
that reducing a project’s size or a like-kind inverter change should be allowable in any circumstance, 
without a significant process. That said, flexibility for project changes must be balanced with the fact that 
certain changes can trigger restudy. For example, while a like-kind inverter change is unlikely to trigger 
restudy and thus should likely always be allowed, significant project downsizing can trigger restudy, and 
decision-makers must consider whether a limit on downsizing is reasonable.

In Massachusetts, modifications that are not so significant as to require a new application nonetheless 
require the consent of all other members of the group.117 Only after a customer receives consent from 
the rest of the members in the group will the utility process a change request. The consent is required 
even for potentially beneficial, or at worst neutral, changes, such as reductions in project size or like-kind 
inverter replacements—which other states’ procedures allow without an approval procedure.

112	 CA Rule 21 § F.3.c.vi.

113	 Duke DISIS, Attachment 8-C, § 4.0.

114	 Duke DISIS § 1.6.

115	 National Grid Interconnection Tariff § 3.4.1( j).

116	 National Grid Interconnection Tariff §§ 3.4.1( j), 3.5.

117	 National Grid Interconnection Tariff § 3.4.1( j).



If a change request is submitted to the utility, under the Massachusetts rules, the utility will provide that 
customer with a statement of the need for restudy and the costs thereof.118 Then, the customer must get 
the group’s consent to the restudy and pay any restudy costs.119 If the restudy shows that the proposed 
change would delay construction or increase costs for other group members, the change request will 
only be approved if the requesting customer either provides the utility with evidence of group consent 
to the change, or agrees to pay any increases in cost itself.120

The Massachusetts requirement that the customer requesting a change seek consent from the rest of 
the group at multiple points is unique to the state and is largely disfavored by the customers interviewed. 
Their opposition appears to largely stem from the fact that the process to get group consent is onerous 
and confusing, and the utility provides no real help. In particular, customers complained that there is 
no portal or list of other customers to make it easy to reach out for consent, email lists provided by the 
utilities are often incorrect, and procedures like requiring all signatures on a single PDF are hard to 
comply with. Notably, however, customers did not suggest that the requirement itself was problematic—
just the procedure around it. This issue could be improved if the procedures required the utilities to 
provide a more user-friendly process for obtaining group consent, though for large groups this process 
may always be difficult.

Massachusetts customers also reported that utilities have been unwilling to make changes desired by 
the whole group. For example, in one instance, the members of a group ran their own independent 
engineering analysis to determine whether, if the group downsized a few projects, it could proceed 
without triggering costly upgrades. However, the utility refused to allow the group—even with the whole 
group’s consent—to make those changes within the group study process. In response to such challenges, 
a few developers interviewed across different states suggested that issues surrounding modifications 
could also be reduced by starting each group study with a feasibility study and then allowing one-time 
changes within certain parameters in response to the feasibility study. After that one-time opportunity 
for adjustments, the study should proceed quickly to allow completion of the study before potential 
changes in conditions or available equipment.

Finally, and perhaps most restrictively, Xcel Energy’s pilot group study process in Minnesota prohibits group 
participants from proposing material modifications as they are defined in Minnesota’s interconnection 
procedures.121 However, the procedures are silent as to whether a proposed change that is not a material 
modification is allowable. In practice, because Xcel Energy’s process prohibits more than a single restudy, 
changes may be hard to pursue if they would require subsequent studies. And a Minnesota customer 
reported that Xcel Energy has not allowed any modifications in response to study results.

Overall, allowing for some modifications to account for changing equipment availability and to mitigate 
study outcomes is an essential part of a well-formed group study process. Allowing for mitigating 
changes like downsizing and adjusting inverter settings is especially beneficial, as it could allow the 
group to proceed without triggering uneconomic upgrades. When developing group study procedures, 

118	 National Grid Interconnection Tariff § 3.4.1( j)(1).

119	 National Grid Interconnection Tariff § 3.4.1( j)(2).

120	National Grid Interconnection Tariff § 3.4.1( j)(3)(ii).

121	 Xcel Group Study Procedures § 3.0.9.
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regulators and stakeholders will need to find a balance that allows them 
to avoid endless restudy or unreasonable changes that could unfairly 
impact other projects, while making it relatively easy for customers to 
adopt beneficial changes.

For example, the current process in Massachusetts which requires a 
single developer to obtain the group’s consent for nearly any change—
often necessitating multiple rounds of approval-seeking—appears to 
be unnecessarily onerous. This challenge is exacerbated by the lack 
of guidance on what changes may be allowable. The Massachusetts 
process discourages changes that could be beneficial to the group 
and ensure that the group’s upgrades are not unattainably expensive. 
In contrast, there were few complaints about modification procedures 
under Duke Energy’s DISIS and California’s Rule 21, where procedures 
clearly identified allowable changes and utilities have reportedly been 
helpful by informally giving feedback about potential changes during 
various customer engagement opportunities that are built into those 
rules.

That said, group study procedures will also need to account for the 
fact that even beneficial changes may require restudy and increase 
study costs for all participants in the group, not just those requesting 
the change. If a change—for example, a size reduction—does require 
restudy, is it fair to make all projects in the group pay for that study? In 
some circumstances, it may be reasonable to ask all group participants 
to share in the cost of restudy because they could all benefit from 
a project’s size reduction if it lowers the cost of required upgrades. 
However, this may be less fair to the group if the restudy does not result 
in project savings for everyone and instead benefits only the modified 
project. 

This issue could be resolved by requiring the project seeking 
modification to pay all restudy costs, regardless of who benefits, or 
by requiring other group members to consent to the restudy (though 
the utility should handle getting this consent rather than requiring the 
customer to seek and demonstrate it). Another option is to create a 
specific point at which modifications are allowed, which puts the whole 
group on notice that a subsequent study could happen after that point 
(and the cost of such study will be shared). For example, as discussed 
above, one option would be to conduct a feasibility study of the group 
initially, give a single opportunity for changes (other than like-kind 
equipment swaps, which should be permitted at any time), and then 
study the group. This approach would ensure process predictability 
while providing a chance for projects within the group to “right size.”
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1. Study Costs
As with serial studies, customers participating in a group study are generally responsible for paying the 
utility’s full cost of conducting the study. But unlike with serial studies, a group study has the advantage 
of sharing these costs across all of the projects in the group. Group study procedures usually allocate 
study costs among projects either based on size (per-MW basis) or using a weighted combination of per 
capita and sized-based shares.122 For example, PacifiCorp allocates 50% of group study costs on a per 
capita basis and 50% on a per-MW basis.123 Both approaches can result in significant cost savings for 
projects over the costs they would incur if studied individually.

The customers IREC interviewed generally spoke positively about the final cost of group studies on a per 
project basis. In North Carolina, for example, one customer reported paying less than $3,000 for an 80 
MW project to be studied as part of a group, which they considered to be a very reasonable cost. Likewise, 
customers in Massachusetts reported that while the overall costs for system impact studies have been 
increasing in recent years, group study costs are still comparatively more affordable than individual 
study costs on a per-project basis due to the feature of sharing fees across projects. That said, reliable 
and comprehensive cost data for studies is not available, preventing meaningful comparisons across 
jurisdictions and types of studies. IREC recommends that decision-makers adopt reporting requirements 
that will allow review of study costs to ensure they are reasonable and transparent. 

2. Upgrade Costs
Perhaps the most important benefit of group studies is that multiple projects share upgrade costs. Under 
the traditional serial study process, the project that triggers the need for an upgrade is responsible for 
the full cost of the upgrade, even if earlier-interconnected projects may have contributed incrementally 
to the need for a new upgrade, and later-queued projects may benefit from the additional capacity 
created by that upgrade. Group studies can facilitate more efficient and fair cost sharing by assigning 
each member of the group a portion of the cost of shared system upgrades caused by the group.

The methodologies for allocating upgrade costs vary somewhat by jurisdiction, though to some degree 
they all allocate common upgrade costs among group members based on project size. For example, 
the group study procedures in Massachusetts allocate the costs of common system upgrades based 
solely on the project’s maximum export capacity.124 California’s Rule 21 also allocates costs based on 
project size, although Rule 21 uses nameplate rather than export capacity.125 California utilities also have 
discretion to assign costs based on another measure of the project’s contribution to particular upgrades, 

122	See, e.g., PacifiCorp OR SGIP at art. 0035(1) (allocating 50% of the group study on a per capita basis and 50% on a 
per-MW basis); National Grid Interconnection Tariff § 3.4.1(g) (allocating study costs on a per-MW basis).

123	PacifiCorp OR SGIP at art. 0035(1).

124	National Grid Interconnection Tariff § 3.4.1(h).

125	California Rule 21 § E.4.e.
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if the utility determines that doing so would produce a fairer allocation.126 Oregon uses a combination 
of per-project and per-MW allocations; the cost of station equipment upgrades are split equally among 
group members on a per-project basis, while other network upgrade costs are allocated on a per-MW 
basis.127 Finally, Duke Energy in the Carolinas also uses a combination of per-project allocations (for 
station upgrades), and then allocates the remainder of the network upgrades based on each project’s 
proportional contribution to the need for the upgrade.128

Although group studies can help with allocating upgrade costs, they are not a silver bullet if a system is 
already so overburdened that necessary upgrades are more expensive than even a group of projects 
can bear. For example, in Minnesota, Xcel Energy’s group studies have resulted in per-project upgrade 
costs that are so high that, as of the publication of this paper, every customer has dropped out after 
receiving notification of its share of the costs.129

When upgrade costs are likely to become untenable even for groups of projects to bear, decision-
makers should consider other approaches to facilitating upgrades necessary to interconnect DERs. For 
example, Massachusetts has been pioneering a different approach that allows for upgrade costs to be 
allocated across current group study members, future interconnection customers, and ratepayers in 
proportion to the benefits that each group receives—a beneficiary-pays rather than a cost causer-pays 
approach. Section V.A, below, discusses this approach in greater detail.

Where states do decide to adopt a group study process, one final and essential step is defining when and 
how the interconnection process will transition from the existing serial study process to group studies. 
Several key considerations are necessary for a smooth transition. 

The first consideration is how many projects are already in the interconnection queue awaiting study, 
and to which stages of review they have progressed. Typically, interconnection customers are reviewed 
under the procedures that are in place at the time applications are submitted, but in cases where there is 
a significant study backlog, the state may want to utilize group studies to help process already submitted 
applications. Doing so requires a determination of which projects in queue should be evaluated in a 
group. The state may want to establish a progress threshold for projects that will be processed under 
the existing procedures versus those that will be included in the initial group studies. The most logical 
approach would be to allow projects that have either already signed a system impact study agreement 
or already begun the system impact study itself to proceed individually, while requiring those who have 

126	Ibid.

127	PacifiCorp OR SGIP at art. 0035(4).

128	Duke Energy identifies each project’s contribution to the need for an impact using different analyses, such as a 
voltage impact analysis or short circuit current contribution analysis, depending on the system constraint that has 
triggered the need for the upgrade. Duke DISIS § 4.4.4(a)-(b).

129	MM Pub. Util. Comm., Dkt. CI-16-521, Xcel Compliance Filing – MN DIP Interconnections – 2022 Annual Report, at 
26 (Mar. 1, 2023) (“All projects that had completed by the end of Q4 2022 ultimately withdrew due to high cost of 
interconnection. No Cluster Study participants have signed interconnection agreements thus far.”). 
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not yet begun to be studied to join a group. In some cases, however, even projects that have already 
begun the study process may benefit from being included in a group. 

Depending on how congested the study queue is, states may also want to consider adopting procedures 
for an initial “transition group” that might be handled slightly differently than later groups that follow. For 
example, in Minnesota, where the interconnection queues were already ten or more projects deep on 
certain substations, the state could have adopted a procedure for all backlogged projects in queue to 
proceed as a group, while adopting different thresholds for group formation thereafter.130 It is important 
to carefully consider the impacts to projects and to define the process in a clear and transparent manner, 
because the process selected can have significant time and cost impacts on projects. In some cases, it 
may be possible to allow customers to opt into the process they want to use, but groups generally do 
not function well if there are some projects that want to proceed as a group, while others later in queue 
do not. At the very least, projects should be permitted to opt in to participation in a group, or be given 
the opportunity to withdraw their application without a financial penalty when the group is first formed. 

As noted above in Section IV.A, another factor to consider in the transition process is whether to adopt 
additional “readiness” requirements for projects that may have already submitted their interconnection 
application. This could include site control, deposits, evidence of a PPA, or other milestones. When 
Duke Energy transitioned to the DISIS, it required projects that had a queue number, but that had not 
yet signed an interconnection agreement, to notify the utility if the applicant wished to proceed as part 
of the transitional cluster or withdraw. Then, to proceed as part of the transition cluster, the applicants 
were required to meet a series of readiness milestones within 60 days of providing notice to the utility 
of intent to proceed.131 

It is also important to recognize that queue conditions may vary from utility to utility within a state. 
For example, California has adopted transition plans twice, once when adopting the requirement that 
projects that have transmission system impacts proceed to the CAISO cluster, and again when adopting 
the group study process.132 In each case, the CPUC required each utility to file a transition plan that 
suited the particular nature of the utility’s queue. When the initial transition to a process that just included 
the transmission cluster study was adopted, only Southern California Edison had a significant queue 
backlog, so its transition plan was distinct from the other utilities that did not have a significant number 
of projects in queue.133  

130	As it stands right now, Xcel Energy’s process is essentially operating just as a transition process, and it is not clear 
how the process will work going forward when there are no longer five or more projects awaiting study in the queue. 
The Commission permitted the process on a provisional basis. MN Pub. Util. Comm., Dkt. E-999/CI-16-521, Order 
Modifying Practices and Setting Reporting Requirements, at 6 (Mar. 31, 2022) (granting Xcel Energy permission to 
conduct group study pilot).

131	 Duke DISIS § 1.1.3.

132	CA Pub. Util. Comm., D. 12-09-018, Decision Adopting Settlement Agreement Revising Distribution Level 
Interconnection Rules and Regulations – Electric Tariff Rule 21 and Granting Motions to Adopt the Utilities’ Rule 21 
Transition Plans, at p. 43-56 (Sept. 20, 2012); CA Pub. Util. Comm., D. 14-04-003, Decision Adopting Revisions to 
Electric Tariff Rule 21 to Include A Distribution Group Study Process and Additional Tariff Forms, at p. 25 (Apr. 16, 
2014).

133	CA Pub. Util. Comm., D. 12-09-018, Decision Adopting Settlement Agreement Revising Distribution Level 
Interconnection Rules and Regulations – Electric Tariff Rule 21 and Granting Motions to Adopt the Utilities’ Rule 21 



43

Thinking Outside the Lines:
Group Studies in the Distribution Interconnection Process

Transition plans are an important way for states to ensure that the rollout of a group study process 
goes as smoothly as possible, while also respecting the rights of applicants who applied under existing 
procedures. States should seek to provide early notice to any affected interconnection applicants and 
allow them to participate in discussions about how to design a fair and reasonable transition process. 

V.	 Other Process Improvements
Group studies are often a useful tool for managing some issues that come with higher DER penetration—
especially cost allocation—but they are not a panacea for all interconnection woes. Queue backlogs and 
high interconnection costs can be symptomatic of a range of problems, including a lack of visibility into 
existing grid constraints and a failure to plan and build upgrades proactively. Group studies alone will not 
fix all of these problems. While the focus on this paper is on group studies, this final section highlights 
several strategies that decision-makers and utilities should pursue to address other root causes of 
interconnection costs and delays that group studies may not be able to fully remedy. States should 
also adopt standard best practices for processing interconnection applications, which can be found in 
IREC’s Model Interconnection Procedures.134 The recommendations below include several described in 
IREC’s model procedures, but also go beyond interconnection procedures to discuss broader planning, 
grid visibility, and procurement decisions that states should pursue to address grid constraints and 
interconnection problems.

Many of the toughest interconnection challenges, from lengthy queue backlogs to high project attrition 
rates, stem in large part from a common underlying issue: the existing distribution system lacks sufficient 
capacity to accommodate the demand for DERs. The mismatch between existing capacity and DER 
demand will likely only increase in the coming years as new DERs, along with beneficial electrification 
projects, add to the stresses on an already-overburdened system. 

To address that problem, utilities should proactively plan for and build distribution system upgrades. 
IREC and a number of other national experts recommend that decision-makers require utilities to engage 
in Integrated Distribution Planning (IDP).135 IDP has several key components, including: (1) forecasting 
growth in both distributed generation and load from electrification; (2) identifying system constraints 
within the planning horizon; and (3) developing and building proactive upgrades to accommodate the 
anticipated growth. Upgrading the distribution system in a proactive fashion can reduce overall costs by 
enabling utilities to build a single set of upgrades that accommodates a large number of DERs and other 

Transition Plans, at p. 46-50 (Sept. 20, 2012). 

134	IREC, Model Interconnection Procedures 2023 (Aug. 2023), https://irecusa.org/resources/irec-model-
interconnection-procedures-2023/. 

135	 IREC, Integrated Distribution Planning Concept Paper: A Proactive Approach for Accommodating High Penetrations 
of Distributed Generation Resources (May 2013), https://irecusa.org/resources/integrated-distribution-planning-
concept-paper/; see also Berkeley National Laboratory, Integrated Distribution System Planning, https://emp.lbl.
gov/projects/integrated-distribution-system-planning (accessed July 26, 2023) (collecting resources related to IDP).

A.	 Integrated Distribution System Planning

https://irecusa.org/resources/irec-model-interconnection-procedures-2023/
https://irecusa.org/resources/irec-model-interconnection-procedures-2023/
https://irecusa.org/resources/integrated-distribution-planning-concept-paper/
https://irecusa.org/resources/integrated-distribution-planning-concept-paper/
https://emp.lbl.gov/projects/integrated-distribution-system-planning
https://emp.lbl.gov/projects/integrated-distribution-system-planning


forecasted changes, rather than constructing 
upgrades in a piecemeal fashion. Moreover, 
the increased capacity can greatly streamline 
the interconnection process by allowing utilities 
to review interconnection requests using a 
set of simple engineering screens, rather 
than undertaking detailed studies for each 
interconnection request to try to identify the 
specific upgrades necessary to accommodate 
just that one project.

IDP can also incorporate alternative approaches 
to cost allocation that recognize the ratepayer, 
system, and environmental benefits that 
distribution system upgrades may provide. 
Massachusetts has been pioneering such an 
approach though its recent Provisional System 
Planning Program.136 The Massachusetts 
Department of Public Utilities (DPU) developed 
the Provisional System Planning Program in 
2020 to address acute system constraints in 
certain areas of the distribution system.137 As 
part of that program, Eversource and National 
Grid have filed a series of Capital Investment 
Project proposals (CIPs).138 Each CIP includes 
a suite of proposed upgrades that the utility 
identified in a corresponding group study. The 
CIPs both enable current group study members 
to interconnect and in many instances provide 
added capacity that future projects can utilize.

In the CIPs, Eversource and National Grid have 
proposed to allocate upgrade costs across three 
groups of beneficiaries: (1) current group study members; (2) future interconnection customers who will 
utilize those upgrades; and (3) ratepayers, who receive benefits in the form of increased reliability and 
improved system capacity that can accommodate load growth from building and vehicle electrification.139 

136	See generally MA DPU, Provisional System Planning Program Guide, https://www.mass.gov/guides/provisional-
system-planning-program-guide (accessed Aug. 31, 2023).

137	See MA DPU Order Approving Marion-Fairhaven CIP, supra fn. 9, at 1-5 (describing the purpose and history of the 
Provisional System Planning Program).

138	MA DPU, Provisional System Planning Program Guide, https://www.mass.gov/guides/provisional-system-planning-
program-guide (accessed Aug. 31, 2023) (listing CIPs that have been filed to date).

139	E.g., MA DPU Order Approving Marion-Fairhaven CIP, supra fn. 9, at 14-17 (describing Eversource’s cost allocation 
proposal).
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The Massachusetts DPU approved the first CIP proposal on December 30, 2022, which includes a fixed 
interconnection fee of $385 for each kilowatt of new generation.140 That fixed CIP fee will be paid by the 
current group study members and any future customer that interconnects in the CIP area. If anticipated 
future development does not occur, ratepayers will be responsible for paying the remaining cost of the 
upgrades.141 Together, CIPs could provide for substantial new capacity and in turn facilitate a faster and 
fairer interconnection process for DERs in the future.

More comprehensive approaches to upgrading the distribution system will be absolutely necessary 
if states want to accommodate new distributed generation as well as the building and transportation 
electrification efforts that are necessary to combat climate change. As the previous sections of this paper 
illustrate, relying on one-by-one or even group study processes to build out the significant capacity 
needed for the full range of DERs is unrealistic and inefficient. IREC strongly encourages states to 
prioritize moving to a planning-based approach rather than focusing exclusively on trying to tweak the 
interconnection process to solve these issues. 

Improved grid visibility can also benefit the interconnection process by increasing the likelihood that 
applicants propose viable projects. In many jurisdictions, interconnection can feel like throwing darts 
at a board in the dark. Without visibility into constraints on the distribution system, customers apply 
to interconnect at a particular location without knowing whether the system has sufficient capacity to 
accommodate the project. It is only after spending months or years in the queue and significant amounts 
of money on interconnection studies that the lights come on and customers learn whether projects will 
require expensive upgrades. In many cases, paying for those upgrades is not economical and the project 
must withdraw from the queue—in the case of group studies, potentially triggering costly restudies for 
remaining group members.

Decision-makers and utilities can counteract that problem by providing more information about the 
distribution system to prospective applicants. One straightforward method is to allow applicants to 
request a pre-application report that provides basic information on the capacity of the system at a given 
location. Pre-application reports can enable project proponents to evaluate several potential sites for 
a project before submitting a full interconnection application. Typically, pre-application reports include 
only information that is already available and do not require the utility to conduct any significant analysis.

Hosting capacity analyses are another robust tool that can be particularly effective, if they are well 
designed to produce accurate results and are updated regularly. A hosting capacity analysis calculates 
how much capacity is available at different points on the distribution system. A number of states now 
require utilities to develop and publish hosting capacity maps, which can guide customers to apply for 

140	Ibid. 

141	 Ibid, 93 (describing financial risks to ratepayers if future development fails to occur).
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interconnection in areas where there is capacity.142 IREC has published multiple papers on the benefits of 
hosting capacity analyses, and the technical requirements for developing a useful map.143 It is important 
to note that in order for a hosting capacity map to be useful, the underlying analysis must be both 
rigorous and up-to-date; maps that are not regularly updated become stale quickly as new projects use 
up capacity. But a well-maintained hosting capacity map can be a powerful tool both for prospective 
DER applicants and utilities and regulators who can use the analysis to understand whether additional 
upgrades are needed to accommodate DER growth. 

While these tools are helpful at directing applicants to locations where capacity exists, and away from 
those where it does not, their value is more limited when the grid becomes saturated and requires 
upgrades. These tools can be used to provide visibility into when those conditions begin to arise and 
should be monitored for a sign that consideration of more comprehensive approaches to grid upgrades 
may be needed. 

In addition to visibility into the distribution system, visibility into the state of the interconnection queue can 
also help customers optimally plan their projects. For this reason, IREC recommends that interconnection 
procedures require utilities to maintain a public queue and update it regularly (ideally, in “real time” 
as applications are processed). The public queue should at a minimum include information about the 
location, size, generator type, and study progression of each project in the queue. This information 
allows other customers who are planning projects to understand what projects queued are ahead of 
them and can guide customers to select sites where there are fewer other projects proposed (or, where 
there are enough other projects proposed that a group study might be an efficient choice).

Another theme from the interviews IREC conducted for this paper concerned the need to design clean 
energy procurement programs with interconnection in mind. Many states have procurement programs 
either for general capacity needs or specific forms of DERs, such as community solar and battery storage. 
Poorly designed procurement programs can exacerbate interconnection-related challenges. For example, 
when a clean procurement program requires applicants to have a signed interconnection agreement in 
order to apply to the program, developers are likely to submit a rush of speculative projects in order to 
establish eligibility for the program, even though many of those projects will never be built. That in turn 

142	William Driscoll, Solar hosting capacity maps must be accurate to be useful, PV Magazine (June 16, 2020), https://
pv-magazine-usa.com/2020/06/16/solar-hosting-capacity-maps-must-be-accurate-to-be-useful/ (accessed Aug. 31, 
2023) (describing states that require utilities to produce hosting capacity maps).

143	See, e.g., Sky Stanfield et al., Key Decisions for Hosting Capacity Analyses, IREC (Sept. 2021), https://irecusa.org/
resources/key-decisions-for-hosting-capacity-analyses/; see also IREC, Hosting Capacity Analysis, https://irecusa.
org/our-work/hosting-capacity-analysis/ (accessed Aug. 31, 2023) (collecting resources).
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can cause delays, restudies, or unnecessary upgrades for other projects in the queue. A second problem 
occurs when procurement programs include geographical targets without sufficient analysis of the grid 
constraints in those areas. For instance, as described above in Section III, the requirement in Minnesota’s 
community solar garden law for projects to be located in the same or in an adjacent county to customers 
subscribing to the project led to a heavy concentration of proposed projects in constrained areas of 
the grid near urban centers.144 Fortunately, recent legislation has addressed that issue by revising the 
community solar garden law to remove the contiguous county requirement.145

On the other hand, when developers apply to participate in a procurement program without knowing their 
final interconnection costs, that can create its own challenges. Interconnection costs can be significant, 
and developers may need to adjust the bids they originally submitted as part of a procurement program 
once their final interconnection costs are known.

Decision-makers should design procurement programs with an eye toward harmonizing the procurement 
and interconnection processes. North Carolina has taken interesting steps in this regard. The North 
Carolina Interconnection Procedures allow Duke Energy to conduct a separate “Resource Solicitation 
Cluster”—outside of the standard annual DISIS—to study a portfolio of projects focused on a specific 
procurement program.146 As part of its recent 2023-2024 Solar Procurement Program, Duke Energy 
proposed conducting a separate Resource Solicitation Cluster study between the 2023 and 2024 DISIS 
class years that would only be open to projects applying for the Solar Procurement Program.147 Duke 
proposed to align the study with the procurement timeline such that Duke would select RFP winners 
after the Phase 1 study. The result would be that only RFP winners would move through to the Phase 2 
study, which could significantly reduce the likelihood of dropouts that could trigger the need for more 
restudies.148 That approach also has the benefit of allowing Duke to select RFP winners after getting an 
initial sense of interconnection costs through the Phase 1 study.

Even states that have not integrated procurement and interconnection processes to that extent should 
still keep interconnection in mind when designing procurement programs. To minimize impacts on other 
projects in the queue, decision-makers may wish to avoid requiring a signed interconnection agreement 
as a condition for applying to a procurement program. Regulators should also think carefully about 
the impacts on the interconnection process and likelihood of upgrades when designing procurement 
programs with geographic requirements. Flexibility in geography can reduce the likelihood of projects 
rushing to apply in the same area, which may cause unintended queue problems and reduce the ability 

144	See Section III, supra (describing the impact of the law on the interconnection queue).

145	Minn. House File (HF) 2310 (2023).

146	Duke DISIS § 4.4.2.

147	NC Util. Comm., Dkt. E-100, Sub 179, In the Matter of Duke’s 2022 Biennial Integrated Resource Plans and Carbon 
Plan, Motion to Open New 2023-2024 Solar Procurement Program Dockets, Grant Flexibility to Administer Future 
Solar RFPS Through Resource Solicitation Clusters, and for Extension of Time to Allow Further Stakeholder 
Engagement, at ¶ 13 (Jan. 27, 2023).

148 Ibid.
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of project developers to site projects efficiently in areas with existing grid capacity. Finally, because 
interconnection costs are uncertain, regulators may wish to provide developers with some degree of 
flexibility to adjust the bids they submitted to a procurement program once their final interconnection 
costs are known.

Even well-designed interconnection procedures require regular attention and improvements to ensure 
that the procedures keep pace with new technologies and emerging national best practices. For that 
reason, IREC recommends that regulating bodies convene standing interconnection working groups 
to identify, discuss, and develop meaningful solutions to interconnection challenges. A standing 
interconnection working group should include, at a minimum, commission staff, utilities, and DER 
interconnection customers to promote shared understandings of interconnection challenges. These 
working groups are particularly useful for evaluating and improving distribution group study procedures, 
which are novel and will inevitably require adjustments in the years to come.

VI.	 Conclusion
Growing numbers of DER applications have spurred interest in group studies at the distribution 
level, and will likely continue to do so as states, utilities, and customers search for ways to speed up 
interconnection and accelerate the deployment of DERs. Group studies are one tool that offers several 
potential advantages, including study efficiencies that can come with studying multiple projects together 
and improved cost sharing among projects. 

However, it is important to recognize the complications and limitations of group studies, and plan 
accordingly. Group studies are highly complex endeavors, which require careful design to ensure 
that groups are properly formed, studied, and reconstituted as applicants drop out or propose project 
modifications. Often, these design decisions entail meaningful tradeoffs between competing values 
such as speed and flexibility when it comes to issues such as project modification. The success or failure 
of a group study depends on accountability (in areas such as timeline enforcement) and on the local 
and regional context. Much more than serial studies, group study procedures require working closely 
with other utilities and ISOs/RTOs to ensure that groups can navigate Affected System Operator study 
processes with as few hiccups as possible.

Finally, as we have emphasized throughout this paper, group studies cannot solve all interconnection 
problems. As the experiences in Minnesota and Massachusetts have shown, group studies by 
themselves are unlikely to speed up interconnection timelines when major upgrades are required. 
In Minnesota, every group ran up against uneconomic upgrades, resulting in no new projects being 
built. Anticipating that problem, Massachusetts took the important step of embracing alternative cost 
allocation methodologies through the Provisional System Planning Program. To build upgrades at the 
scale needed to accommodate DERs and truly speed up interconnection timelines, Massachusetts and 
other states will need to go further and conduct long-range integrated distribution planning with an eye 
toward proactively building the capacity improvements needed for DER generation and electrification.
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