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Objectives

Cohort objectives

Support an interested group of utility requlatory commissions to better understand DER
interconnection practices and advance solutions

Provide participants with practical information and actionable templates, frameworks, and model
language for jurisdictions to adapt for their specific circumstances

Support peer-sharing and continuous learning

Today’s objectives

Provide insights into DER interconnection data availability and uses, such as year-to-year queue
project carry over rates, length of interconnection steps, and costs by project size and location

Explore how states can collect and employ data to implement solutions for managing clogged
interconnection queues, long wait times, and high interconnection costs.
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Agenda

- Welcome
o Brief overview of i2X initiative and cohort plan

o Participant introductions & check-in question

Presentation from Kathryn Chelminski on data transparency

(|

(|

Exploring interconnection solutions - reporting requirements
o Review sample data reporting requirements and templates

o Discussion on data reporting requirements

(|

Closing and next steps
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Preview: Discussion on Reporting Requirements

If your state has requirements in place, which data have you found most valuable and how are you
using it?
o What has worked well in your state to facilitate effective reporting and data transparency?

- What lessons would you share from your experience or what would you like to improve on?

If your state doesn’t have requirements in place, what steps would allow your commission to introduce
these types of requirements?

o Which data do you feel are most critical to start collecting?

What ideas do you have after today’s presentations to improve data reporting in your state?

o What actions could you take based on the information?

Would your state benefit from a data reporting template that could be adapted with appropriate
modifications?
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energy.gov/i2x

i2X Mission and Key Elements

To enable simple, fast, and affordable interconnection while enhancing the
reliability and security of our electric grid.

Strategic Roadmaps
Stakeholder Engagement
Data & Analytics

Research & Innovation
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Berkeley Lab Resources

- Berkeley Lab is conducting research and developing tools on a )
variety of DER interconnection topics.

o Forthcoming technical documents

Practical Lessons and Innovations in Cost

o Cost allocation for grid upgrades Allocation for Grid Upgrades for
Distributed Energy Resource

Interconnection

o DER interconnection queues, timelines, and costs e et et i S

March 2026

o Additional resources

o Forthcoming U.S. DOE report to Congress and slide deck on automating DER
interconnection

o Forthcoming DER interconnection portal on queues, timelines, and costs

o Forthcoming cost allocation toolkit with model documents, checklists, and <
CalCUIator ) | Thisw‘crkwasfunded;yt;e‘U‘.‘S.\:)e

partment of Energy’s Office of Critical Mi
ation under Contract No. DE-AC02-05CH11231.

X

o Educational trainings and webinars (including slides and recordings)

o Technical assistance for states

Find out more: https://emp.lbl.gov/interconnection-innovation-e-xchange
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NARUC’s DER Interconnection Cohort - Overview

Topics and activities

Using questionnaire responses, we've identified participants’ major DER interconnection challenges
and topics of interest.

Responses also informed the variety of approaches we’'ll use to support learning and progress on
identified topics.

We welcome your input and feedback at any time to make this as useful as possible.

Expectations

Engage actively by attending as many meetings as possible and participating generously in
conversations.

Create a collaborative space by sharing openly and respecting others’ contributions.
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Questionnaire Results — Interconnection Challenges

Response Count
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Questionnaire Results — Topics of Interest

What topics are of interest to you related to DER interconnection?
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Questionnaire Results — Activities of Interest

What initiative activities would be beneficial for your commission?
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Questionnaire Results — Other Insights

Additional challenges and topics of interest include
o Updating interconnection rules
- DER compensation rates and transition from net energy metering

o Strategic deployment of DERs to avoid capital expenditures (e.g. as non-wires alternatives or in response to large
load additions)

o Dispute resolution and communication between utilities, installers, and customers
o Improving commission technical expertise

o Commission processes for addressing interconnection issues (e.g. working group processes)
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Resulting Cohort Plan

Meetings are monthly through September, from 3 —4:30 pm ET.

Topics to address key participant needs are:

o Today: Interconnection Queues, Timelines, and Costs - Data Transparency
Responsive to challenges with poor data and long wait times and interest in data transparency and queue management

o June 23r: Managing Interconnection Costs Part 1 - Cost Allocation
Responsive to challenges with high upgrade costs and lack of hosting capacity and interest in cost allocation

o July 29t: Managing Interconnection Costs Part 2 - Distribution System Planning (DSP) and Capacity Expansion Modeling
Responsive to challenges with high upgrade costs and lack of hosting capacity and interest in coordination with DSP

o August 26 Interconnection Technical Standards, Studies, and Commission Processes for Improving DER Interconnection

Responsive to challenges with lack of technical standards and study processes and interest in updating interconnection rules,
standards, and study techniques

- September 23 Peer and Expert Coaching on Participant Questions, Follow-Ups from Past Meetings, and Additional
Topics

May cover additional technical topics of interest in addition to follow-ups and coaching

Commissioners and state agency staff can register for each of the meetings on NARUC’s webpage.
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https://www.naruc.org/core-sectors/energy-resources-and-the-environment/der-integration-compensation/distributed-energy-projects-interconnection-cohort

Participant Introductions

Please say your name, agency, role, and a brief response to the check-in question:

Do utilities in your state report publicly on DER interconnection queues, timelines, and costs?
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Presentation on Data Transparency — Queues, Timelines, & Costs
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Timelines and Costs for Distributed Energy’

(2000-2025)

Kathryn Chelminski
Presentation to NARUC/LBNL Distributed Energy Projects Cohort
May 27, 2026

The U.S. Department of Energy's Interconnection Innovation Exchange (i2X), sponsored by the Office of Critical Minerals and Energy Innovation,
supports this work under Contract No. DE-AC02-05CH11231.
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Agenda

Data Sharing Practices
Research Overview
Key Findings

Solutions

Conclusions

Additional findings in forthcoming report by Kathryn Chelminski, Johnny Wong,
Lisa Schwartz, Margaret Pigman, and Katherine Carlson
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Measurable Success Targets for 2030 for Timing, Access and Data

System Size* 2030 Target Value
< 50 kW Within 1 dayT
S (1) Median time from DER interconnection —
¢ request to agreement® S0 kW=5 MW < 75 days
>5MW <140 days
< 50 kW > 99%
Access (2) Completion rate from entering the queue
to execution of interconnection agreement o0 kW-5 MW >90%
>5MW > 85%
50 states, Washington, D.C.,
Data (3) Availability of public state-level Al and territories have public,
interconnection queue data detailed, and current queue
data

* System size thresholds will vary across utilities and jurisdictions.
$ For systems that do not trigger system upgrades.
T Defined as 1 business day.

Source: U.S. Department of Energy (2025)
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Data Sharing Practices
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Data Sharing Practices

Data sharing practices vary across the United States.
Detailed public interconnection data are not widely available across the country (Cadmus 2024).

Even when utilities provide data, many data fields are missing — e.g., costs, status, capacity, and
technology type.

The types and frequency of data sharing are not standardized, aside from common agreement on the
need for adoption and compliance with IEEE 1547-2018 (NARUC 2023; Ingram et al. 2021).

Publicly available data are often a result of state requirements for data sharing and standardization.

Major barriers to data sharing and data collection include:
Labor and resources needed to collect, aggregate, clean and standardize the data,
Computing requirements for data collection and sharing, and
Privacy and security of the data (Ingram et al. 2021).
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Interconnection Data Are Vital to DER Deployment

Transparent, publicly available data on Utilities require customers and third-party
interconnection projects, timelines, and costs developers to provide data for reviewing
are vital for economically efficient deployment interconnection applications and conducting
of distributed energy resources (DERs) and to any technical studies that may be needed.

evaluate utility interconnection performance

and process improvements over time. ) T
Lack of quality data hinder DER siting decisions and Common data collected in applications

can lead to interconnection delays and high upgrade Rated power (kW)
costs Stored energy (kWh)
Technology/system type

Publicly available data are necessary for _ _
Location: substation/feeder

benchmarking and tracking (Brown and

Stanfield 2022)—for example: IEEE 1547 Reactive Power Category, referred
Queue statuses to as “voltage and reactive power capability”
Timelines for various interconnection phases IEEE 1547 Disturbance Category, referred to
Costs by project size and type as “voltage and frequency ride-through

capability”
Sources: DOE 2025, 2022
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Examples of Interconnection Data

Queue position and identification number
Cumulative queue volume

Application date and interconnection
agreement date

Estimates of initial and final upgrade costs

Timelines — Dates of system impact study
start and completion, and construction
completion date

Group study results, if applicable

Technical screen failures and results, if
applicable

Application status (next slide)
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Interactive Data

WP DERS | WM DERS Through Time:

Minnesota Distributed Energy Resources (DERs)
2024

Source: MN PUC DERs Data Dashboard
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Application Status

Application Interconnection application received by utility

Under Study/Review Project is undergoing a technical review or study

Interconnection Service Agreement (ISA) Interconnection service agreement has been executed or is under review

Design and Construction Project interconnection design or construction is underway

Finalization Witness test, commissioning, and other final steps directly prior to project placed
in service

Permission to Operate (PTO) Permission to operate or in service date

On Hold Project is on hold in interconnection queue

Cancelled/ Decommissioned/ Withdrawn  Project is either cancelled, withdrawn, or decommissioned
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Research Overview
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Methodology

LBNL explored DER interconnection projects, timelines, and costs across the country—specifically:
How do interconnection metrics vary across states, project sizes, technology types, and over time?

LBNL collected data for 188 utilities in 24 states during the period 2000-2025* and conducted

quantitative analysis of trends over time.

The dataset includes the following DER technologies:

Biomass/biofuels, coal, geothermal, hydropower, natural gas/oil, nuclear,* solar, storage, wind,
hybrid?®, and other

“Other” includes steam turbines, fuel cells, hydrogen, combined heat and power, and bidirectional
electric vehicle chargers.

The analysis includes distribution-connected projects up to 50 MW.:

The dataset includes all metering configurations (offsite/virtual, behind the meter, paired, islanding-
capable).

To provide context for the findings, LBNL interviewed utilities, regulators, and industry stakeholders, as
well as incorporated insights from LBNL'’s i2X webinar series on DER interconnection.

*The dataset does not represent comprehensive data for 2025. LBNL acquired some datasets prior to the end of 2025.
**The dataset includes one nuclear project.

NMHybrid” represents microgrids and any other project that includes more than one type of technology.

T The dataset includes only distribution and sub-transmission level projects between 1 kW and 50 MW.
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Data Collection

The project focuses on quantitative analysis, using data primarily from two sources:

Public websites hosted by utilities, public utility commissions, and state energy offices — LBNL
collected this data in summer 2025.

Data from Interconnection.fyi, through a non-disclosure agreement (NDA) — LBNL used this data, as
of February 2026, when it was more detailed than information from public websites.

LBNL also collected data directly from state agencies and utilities, including some data under NDAs with
utilities (November 2025-January 2026).

Public data are not available for all states, and even states with public data do not provide data for all
utilities.
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DER Interconnection Dataset Overview

*States with timeline data (application to ISA): CT, DC, MA, ME, MN, NJ, RI, VA

**States with timeline data (application to PTO): AZ, CT, DC, DE, IN, MA, MD, ME, MN, MT, NY,
OR, RI, TX, WA

AStates with upgrade cost data: CO, CT, NY, RI

ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS DIVISION

Data Availability

Timeline, Cost & Queue Data
Timeline & Queue Data

Cost & Queue Data

Queue Data Only

No Data

Data Availability and Count of Projects by Metric

General Timeline  Timeline
Informationon  (Daysto  (Months
DER ISA) to PTO)
Interconnection
Dataset
States 24 8* 15** 4
Utilities 188 36 28 10
Total 2.73 million 237K 574K 226K
Projects
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Data Limitations

Each state/utility has different standards for sharing data publicly, including the type of data shared and
cadence.

Data reporting methods vary by jurisdiction, which can make comparisons difficult.

The datasets LBNL collected required extensive standardization across technology types, interconnection statuses,
dates, and types of costs, among other data fields.

The data fields in interconnection reports filed by regulated utilities are not standardized—for example:
Most utility datasets did not include information on the cost of required distribution system upgrades.
Not all datasets include the same timeline metrics, which makes it challenging to analyze timelines.

28



”~N

:Dl n| Energy Markets & Planning
BERKELEY LAB

Key Findings
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Summary of Interconnection Project Data (1)

The interconnection queue data are heavily
represented by California, which makes up
65% of the data, followed by New York
(11%), Arizona (10%), and New Jersey
(9%).

The interconnection status of the majority of
projects in the queue in a given year is
permission to operate (PTO)—when a
project is allowed to connect to the grid or is
in service.

ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS DIVISION

Total Number of Projects by State (2000-2025)

1,782,286 (0% In Queue)

289,922 (6% In Queue)

AZ 273,960 (2% In Queue)

NJ 237,329 (6% In Queue) = :: (S)::Lij:elCompleie

MN 32,229 (15% In Queue) mmm Cancelled, Decommissioned,
RrI J 29,540 (7% In Queue) or Withdrawn

WA - 22,063 (6% In Queue)

MA il 20,366 (17% In Queue)

HI 4 12,730 (100% In Queue)
MI 4 5,932 (35% In Queue)
TX 45,559 (5% In Queue)
CO 1 5,353 (100% In Queue)
IN 4 3,158 (34% In Queue)
Wi 42,811 (24% In Queue)
ME {2,618 (19% In Queue)
VA 42,194 (36% In Queue)
DC 1 1,640 (36% In Queue)
CT 4505 (73% In Queue)
NM 1498 (17% In Queue)
MD 1431 (84% In Queue)
OR 1342 (15% In Queue)
VT 4338 (100% In Queue)
MT 1275 (0% In Queue)
DE 4120 (98% In Queue)

250,000 500,000 750,000 1,000,000 1,250,000 1,500,000 1,750,000
Number of Projects
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Summary of Interconnection Project Data (2)

The majority of DER DER Interconnection Project Data by Technology (2000-2025)
Solar: 77.5 GW (66.2%) Project Share in Capacity
Hybrid: 13.8 GW (11.8%) Type Database (GW)

Storage: 8.8 GW (7.5%)
Other: 2.8 GW (2.4%)
mmm Wind: 1.6 GW (1.4%)

interconnection projects in the
dataset are solar (66%),
representing nearly 78 GW of

capacity, followed by hybrid

systems (12%, 14 GW), “other” et Solar  66% 77.5 GW
teChnOIOgieS (2%, 3 GW), and mmm Biofuels/Biomass: 0.1 GW (0.1%)
storage systems (7.5%, 9 GW). A Hybrid  12% 13.8 GW
Sm_a” systems (<30 kW)’ Share of Project Counts by Project Capacity Size (2000-2025) .
typically residential, make up the Storage  7.5% 8.8 GW
majority of projects in the dataset

Other 2.4% 2.8 GW

(~97%).
<30 KW (96.7%)

230-100 kW (1.5%)

>100-500 kW (0.8%) Wind 1.4% 1.6 GW

>500 KW—1 MW (0.3%)

>1-5 MW (0.6%)

>5-10 MW (0.1%)

>10 MW (0.0%) Natural 1.2% 1.4 GW
gas/Oil

Unknown technologies are for projects that did not specify the technology type.

Hybrid systems are any project with more than one technology, including microgrids and
combinations of biomass, coal, diesel, fuel cells, fuel oil, geothermal, hydropower, hydrogen,
natural gas, wind, solar, and storage.

“Other” includes steam turbines, fuel cells, hydrogen, combined heat and power, and
bidirectional electric vehicle chargers.

ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS DIVISION ENERGY MARKETS & PLANNING 31



Interconnection Timelines (1)

The figures depict an analysis of the timeline
duration of a project moving through
interconnection processes by application year
and by project size.

The share of projects in the queue generally
increases as project size increases.
For example, 46% of projects <30 kW were PTO in 31-
90 days between 2020-2025, but <1% of projects >100

kW-10 MW were PTO in 31-90 days during the same
period.

The majority (86%) of larger projects (>1-5 MW)
remained in interconnection processes without
achieving PTO during the period 2020-2025.

ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS DIVISION ENERGY MARKETS & PLANNING

The data for <30 kW figure heavily represent Arizona (42%) and New York (39%). The
data for >1-5 MW figure heavily represent New York (55%). The totals for each bar
are impacted by the sample for each year.

Time to PTO by Application Year (<30 kW)

100% -

10.9%

<30 days
[ 31-90 days
m 91-180 day:
181-365 da;
m 1-2 years
mm >2 years
In Queue

Share of Projects (%)

2020 2021 2022 2023 2024 2025
(n=41k) (n=57k) (n=74k) (n=60K) (n=52k) (n=34K)

Application Year

Time to PTO by Application Year (>1-5 MW)

100% 4
80% 1
<
= 59.8%
a <30 days
S soo 73.7% e 31-90 days
[0
o 90.0% [ 91-180 days
a 96.2% 99.0% 99.9% e 181-365 days
5 . 1-2 years
o 40% . >2 years
I In Queue
<
%]
20% 4 gl
20.6%
[
% —y— : : -
b - - ;
2020 2021 2022 2023 2024 2025
(n=408) (n=316) (n=311) (n=418) (n=963) (n=687)

Application Year

States represented in the sample include AZ, CT, DC, DE, MA, MD, ME, MN, MT, NY, OR, RI, TX with majority of the data representing NY (55%) and MD (11%) and MA (11%).
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100% A

80% -

60% -

40% A

Share of Projects (%)

20% -

0%

2020
(n=41k)

Interconnection Timelines (2)

Time to PTO by Application Year (<30 kW)

28.6%

9.2%

2021
(n=57k)

13.8%

36.4%
41.1%

6.0%

2022
(n=74k)

25.9%

52.8%

11.1%

2023
(n=60k)

Application Year

The data heavily represent Arizona (42%) and New York (39%). The totals for each bar are impacted by the sample for each year.
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23.6%

11.4%

=30 days
31-90 days
91-180 days
181-365 da:
1-2 years
>2 years

In Queue
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Interconnection Timelines (3)

Time to PTO by Application Year (>1-5 MW)

100% A

80% -
;Q“‘
;.; Emm <30 days
e
S 0% - . 31-90 days
.063. ’ e 91-180 days
D': [ 181-365 days
Y— B 1-2 years
g 40% B >2 years
© 20 In Queue
e
w

20% - 37.0%

[ Z7% |

0%

T T -
2020 2021 2022 2023 2024 2025
(n=408) (n=316) (n=311) (n=418) (n=963) (n=687)

Application Year

States represented in the sample include AZ, CT, DC, DE, MA, MD, ME, MN, MT, NY, OR, RI, TX with majority of the data representing NY (5656%) and MD (11%) and MA (11%).

The data heavily represent New York (55%). The totals for each bar are impacted by the sample for each year.
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Share (%) of ISA Executed Projects

Meeting Timeline Targets

Interconnection Timelines (4)

35 34.0%
Hl <50 kW and £1 Day

30 =50 kW-5 MW and <75 Days
s >5 MW and <140 Days

el
w
1

19.0%

[}
(=)
1

18.2%

—
(2]
1

13.0%

—
o
1

0.2%

2020 2021 2022 2023 2024 2020-2025

Application Year

Bars with no or insufficient data (<10 projects) are excluded.
92% of the data for this analysis is for NJ projects.
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Using metrics established by DOE to
improve DER interconnection timelines
by 2030, LBNL analyzed timeline data to
determine the share of projects that
applied for interconnection between
2020-2025 and achieved ISA execution.
Virtually no projects <50 kW met the
target for executing an ISA within 1
day.
12% of projects 250 kW-5 MW met
the target of executing an ISAin <75
days.
13% of projects >5 MW met the
target of executing an ISA in <140
days.
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Interconnection Timelines (5)

The median timeline from application to PTO,
for all project sizes and technologies, was
less than four months from 2000-2025.

These results match the median and mean
timelines for small projects (<30 kW), which
make up 97% of the dataset.

Median timelines from application to PTO for
projects >1-5 MW more than doubled
between 2000 and 2018, but have
significantly improved since then.

1States represented include: AZ, DC, IN, MA, ME, MN, NY, RI, TX, WA, but the majority of data is represented by AZ data
(46%) and NY data (42%).

2States represented include: AZ, CT, DC, DE, MA, MD, ME, MN, MT, NY, OR, RI, but the majority of data is represented by NY
data (59%) and MA data (27%).

Cut-off date for sample collection biases timelines in 2024 and 2025. We excluded 2025 from the >1-5 MW figure because
there is only one project.
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Months to PTO
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Total Upgrade Costs (1)

Average Upgrade Costs per kW by Project Size and Status (2015-2025)

The cost data represent

$313/kW distribution system upgrade
B In Queue :
$350 Bl |n Service/Complete (.:OStS pald by DER
m Withdrawn interconnection customers.
%“- 5300 $209/kW
= 5250 I High upgrade costs (per
= oo B kW) for projects <30 kW
4 . .
5 36/kW 147IKW $138/kW are associated with
o . .
g s withdrawal of projects from
© $100- $66/KW the queue.
$37/kW
$50 $13/kW
sofkj $10/kW Average upgrade cost per
$0/kW . .
%0 <_30 kw 230-100 kW >100-500 kW >500 kW—-1 MW >1-5 MW >5-10 MW kVV Of Wlthdrawn prOJeCtS
(n=218k) (n=2k) (n=375) (n=145) (n=964) (n=26)

Project Size

was lower for projects >1-5
MW than projects >100

kW-1 MW.

States represented in the cost data sample: CO, CT, NY, RI. NY represents >99% of the cost data.
The figure excludes bars where the sample size is less than 10 projects.
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Total Upgrade Costs (2)

-~ Median Upgrade Costs by State and Project Size (2015-2025) Median upg rade costs were lowest
o overall in New York,* followed by
S o Colorado.
?M o0k Lower costs may be indicative
e -=sw of cost sharing mechanisms,
5— $300 - >5-10 MW . .
; — 10 W particularly in New York.
1 However, costs vary by project
$100 A I-I II Size

Median Cost per kW (2015-2025)
>100-500 >500 kW-1

*In LBNL’s sample, 99% of projects in process or in

>30-100 service in New York paid no upgrade costs.

State <30 kW >1-5 MW >5-10 MW >10 MW

KW KW MW Overall
CT $417 $200 $155 $281
RI $249 $25 $113 $527 $173
Cco $105 $53 $72 $87
NY $0 $0 $101 $85 $86 $20 $0

Overall $0 $0 $108 $130 $86 $46 $0

The sample includes only projects in process or operating; it excludes withdrawn or cancelled projects. Cells in the Median Cost table are grayed out
where data were not available or too few (<10) projects were included in a dataset.

ENERGY TECHNOLOGIES AREA

ENERGY ANALYSIS DIVISION

ENERGY MARKETS & PLANNING

38



Total Upgrade Cost (3)

Upgrade Cost per kW by Technology & Size (2015-2025)

Solar Storage
Mean: 238 ) Mean: 162
Median: 142 Mean: 383 Median: 115
— 600 n=112 Medlfq 2403 . n=84
Mean: 163 n=l
i Median: 108
00 n=336
Mean: 142
400 + Median: 85 [Te ]
n=643

300 A
.
200 A l
.

Upgrade Cost per kW ($/kW)

Upgrade Cost per kW ($/kW

100 - Mean: 0 Mean: 17 Lo T~ ¢ Mean: 1 | Mean: 1 Mean: 10 Mean: 13
Median: 0 Median: 0 =" Median: 0 Median: 0 Median: 0 Median: 0
0 n=211k n=lk 1 1 1 n=214k n=1k n=16 n=1k
<30 kW 230- >100- >500 KW-  >1- >5— >10 MW Qverall <30 kW 230- >100- >500 kW- >1— >5— >10 MW  Overall
100 kW 500 kW 1MW 5 MW 10 MW 100 kW 500 kW 1MW 5MW 10 MW
Hybrid Natural gas/Oil
< 600 - I~
2 2
& 500 A Mean: 182 5 -
- Median: 122 -
E 400 - n=57 % i
) ©
Q. 300 1 [T
g M 34 g
200 1 ean: b Mean: 18 .
© Median: 20 o Median: 0 Mean: 21 Mean: 16
B 4gp {Mean:2 - Mean: 2 n=20 Mean:4 & | 1=18 Median: 20 Median: 6
@ Median: 0 Median: 0 ; Median: 0 @ n=10 n=41
g oo o B O == e
<30 kW 230- >100- >500 kW-  >1- >5- >10 MW Overall <30 kW 230- >100- >500 kW- >1— >5— >10 MW  Overall

100 kW 500kW 1MW  5MW 10 MW
Project Size

100kW 500kW 1MW  5MW 10 MW
Project Size

The sample includes only in process or operating projects; it excludes withdrawn or cancelled projects. Majority of states represented in the sample — Solar: NY (>99%); Storage:

NY (99%); Hybrid: NY (>99%); Natural gas/Oil: NY (98%). The figure excludes box plots where the sample size is less than 10 projects.
ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS DIVISION ENERGY MARKETS & PLANNING

Natural gas/oll
technologies had the
highest average upgrade
costs overall at $16/kW
for all project sizes.

Solar technologies had
the lowest average
upgrade costs overall at
$1/kW for all project
sizes.

Costs vary significantly

by project size.
For example, solar
projects >5-10 MW had
the highest average
upgrade costs ($383/kW);
solar and natural gas/oil
projects <30 kW had the
lowest average upgrade
cost of $0/kW.
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Data Sharing Solutions
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Solutions for Sharing Interconnection Data

Establish guidelines for collecting and sharing data

Consider trade-offs between value created, effort required, and data security and accessibility
concerns

Expand and standardize reporting of interconnection data
Including project attributes and interconnection cost estimates

ENERGY TECHNOLOGIES AREA ENERGY ANALYSIS DIVISION ENERGY MARKETS & PLANNING Source: U.S. Department of Energy (2025)
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https://www.osti.gov/servlets/purl/2997033

Solutions for Timelines

Provide pre-application educational materials and self-service options for smaller DER
projects

Establish and require that large DER interconnection applicants meet clear criteria for
commercial readiness and queue dwell-time

Implement and enforce appropriate DER interconnection study timelines and consider
penalties for delays in completing studies

Continue automating parts of DER interconnection application processing
Implement automation, where possible, to streamline completion of interconnection studies

Enable flexible interconnection so DERs can be used to defer grid upgrades and avoid delays
in exchange for curtailing generation

Use a group study process to address existing queue backlogs or avoid anticipated queue
backlogs

Develop and standardize an interconnection process for DERs connected to new building
construction projects
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Conclusions
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Conclusions

DER interconnection timelines and costs vary dramatically depending on the state, utility, project size,
and technology.

Publicly available DER interconnection data are limited across the U.S.
Data are not available for all states, and information on upgrade costs is available only for a few states.
Even in states with public data, information is not available for all utilities.

Standardized data reporting, with regular updates, is integral to benchmarking and tracking DER
interconnection performance both within and across states and utilities.

The forthcoming LBNL DER Interconnection Dashboard will provide direct access to aggregated data
and visualizations from this analysis.
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Considerations for DER Interconnection Reporting Requirements

Reporting is a relatively simple tool to better understand the scale of interconnection challenges and
isolate specific pain points and causes.

Regulators establish expectations for utilities to provide data on interconnection, grid conditions, and
hosting capacity.

Considerations for guidelines

o

O

O

Identify an appropriate proceeding to consider guidelines

Solicit stakeholder input to inform data needs and availability

Clarify what data are important for utilities and project developers to provide and for what purpose

Clarify data sharing formats (e.g. provision of downloadable data in addition to data within hosting capacity maps)
Consider sensitivity of data and take appropriate precautions

Consider tradeoffs between granularity and frequency of updates considering resource intensity

Solicit information from utilities on whether automating interconnection processes can reduce resource intensity
associated with reporting, application processing, and customer communications

Data can inform potential additional regulatory actions, such as establishing maximum timelines and
performance incentive mechanisms.

48
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Existing DER Interconnection Reporting Requirements

= Commissions can draw from Grid Data Sharing Analysis Framework
existing reporting requirements
and templates to reduce

.y : . CURRENT
administrative burden and  PRACTICES,
expedite reporting. PSESASE ~ REQUESTS,

 OPTIONS

= The following examples include STATE
PRIORITIES

key metrics and ideas for public

reporting formats to draw from.
~ DESIRED
- OUTCOMES

POTENTIAL

IMPACTS
DATA

DATA DETAILS SHARING

TACTICS

NARUC Grid Data Sharing Playbook
49
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http://www.naruc.org/core-sectors/energy-resources-and-the-environment/electric-vehicles/grid-data-sharing/

Existing DER Interconnection Reporting Requirements

DER Interconnection Application Data

DER Applications Generated by Utilities
¢ Technology Queue position
e Rated power (kW) Application date and interconnection agreement date
e Stored energy (kWh) Dates of system impact study start and completion
e IEEE 1547 Reactive Power Category, commonly Construction completion date and permission to operate date

referred to as “voltage and reactive power
capability™™?
e IEEE Std 1547 Disturbance Category, commonly
referred to as “voltage and frequency ride-through Estimated cost of studies and fees ($ quoted by the utility)
capability” Estimated cost of all system upgrades, including facilities charges and
e Location (census block group) network upgrades ($ quoted by the utility)

e Final cost of interconnection, including costs of all studies and any
required system upgrades ($ billed by the utility)

Status (active, operational, withdrawn, suspended)
Technical screen failures and results, if applicable®°
Group study status, if applicable

DER Interconnection Roadmap
50
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https://www.energy.gov/sites/default/files/2025-01/i2X%20DER%20Interconnection%20Roadmap.pdf

Hawaiian Electric — DER Interconnection Reporting (1)

Hawaiian Electric reports on DER interconnection and integration in multiple reports.

Annual reports for the feed-in-tariff (FIT) program (closed) include (all by resource type and size)

Number of project applications received

Number and status of projects currently in the queue

Number of projects completed, interconnected, contract signed

Total kWh purchased through FITs

Total amount in dollars of the power purchased through FITs

Number and duration of curtailments and the reason for each curtailment

Time spent to complete processing a project application from date of receipt of contract application to
interconnecting the project

Program administration information

Source: Docket 2008-0273

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


https://hpuc.my.site.com/cdms/s/puc-case/a2G8z0000007gJLEAY/pc25296
https://hpuc.my.site.com/cdms/s/puc-case/a2G8z0000007gJLEAY/pc25296
https://hpuc.my.site.com/cdms/s/puc-case/a2G8z0000007gJLEAY/pc25296

Hawaiian Electric — DER Interconnection Reporting (2)

Quarterly reports on current programs

- Available hosting capacity

- Applications executed, under review, and
rejected (# and MWs)

= Number of interconnection requirements
studies, timelines, types of grid upgrades
needed, study costs

- Advanced metrics on volt-watt
curtailments, lost compensation, and
underlying voltage issues

- Narrative discussion of updates to DER
integration progress and challenges

ENERGY TECHNOLOGIES AREA

Number of Applications Under Review

600

8

B
3

8

8

100

ENERGY ANALYSIS DIVISION

All Islands-Applications Under Review

*Acronyms refer to different
DER programs.
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Source: 5/1/26 report filed in Docket 2019-0323
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https://hpuc.my.site.com/cdms/s/puc-case/a2G8z0000007fBFEAY/pc20950
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Hawaiian Electric — DER Interconnection Reporting (3)

Biannual Performance-Based Reqgulation metrics and scorecards

Average total time for all steps in the interconnection process, compared to an annual
targeted performance

Total DER Interconnection Time

DER Grid Services Capability Percentage and total MW of DER systems capable of providing grid services

Percentage and total MW of capable DER systems enrolled in contracted grid services

DER Grid Services Enroliment
through aggregators

DER Grid Services Utilization Utilization of DER systems enrolled in grid service programs

DER Curtailment Total curtailment in MW and MWh of DER systems with advanced meters

Source: HECO
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https://www.hawaiianelectric.com/about-us/performance-scorecards-and-metrics/distributed-energy-resource-(der)-asset-effectiveness

Hawaiian Electric — DER Interconnection Reporting (4)

Total DER Interconnection Time by Year Publicly available data allow users to

300

245

Hawaiian Electric see whether utilities are improving
250
225 226

over time and create a baseline for
226
206 199
162 8 161 e
2021 2022 2023

performance incentive mechanisms.
B O‘ahu B Maui County W Hawai‘ilsland

219
210

g

150

100

50

Average Total Numberof Calendar Days to Interconnect DER
Systems <100 kW in Size

2024 2025

! _mF Source: HECO
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https://www.hawaiianelectric.com/about-us/performance-scorecards-and-metrics/interconnection-experience

Hawaiian Electric — DER Interconnection Reporting (5)

Total Quantity and Percentage of DER Systems Used to Provide Grid Services (Oahu)

100% + 12.0
‘--"*—_
90 | E
: - 100
80% : :
70% ' P
g 60% < S and
= \ :
E 50% L 6.0 %
a 40% ‘v g
30% 4.0
20% o
0% - L 0.0
2021 2022 Q2 2022 Q4 2023 Q2 2023 Q4 2024 Q2 2024 Q4 2025 Q2 2025 Q4
B Total MW of Enrolled DER Systems Utilized in Grid Services —+— Percentage of Enrolled DER Systems Utilized in Grid Services

- Nhf Source: HECO
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https://www.hawaiianelectric.com/about-us/performance-scorecards-and-metrics/distributed-energy-resource-(der)-asset-effectiveness

ComEd and Ameren — DER Tracking Metrics

o Amount of DER interconnected — cumulative,

annual, behind-the-meter and front-of-the-meter Ameren 2024 Results
= TOtaI MW Of Ioad Shlftmg CapaCity Of customer- F4.1 — Monthly Breakdown of Number and Capacity of Systems in the Interconnection
sited en ergy Storage system S Queue but Waiting to Interconnect Until Upgrades Are Complete
) ] ) . . Month Number of Systems Aggregate Capacity of Systems (MW)
= Number of circuits with 0 kW of estimated hosting | jzay 1155 97 359.2
capacity February 611 102,919.3
. March 784 148,610.8
o Amount of hourly energy import and export Apri 1198 92.027.8
o DER projects pending capacity-constrained May 1,376 168,539.4
] ] June 1,825 121,589.6
|nterconnect|0n July 1,925 178,615.6
: : : : August 2,328 176,751.5
0 Number_ of pending interconnection requests with Sepiorber 656 134 183.6
cost estimate and current status October 1814 182.322.3
. . November 1,769 179,787 .6
o Interconnection upgrade cost esfumates as Secember S08 124.8259
compared to actual interconnection cost Total 17,049 1,707.532.5
o Total costs of interconnection upgrade by project
and feeder

o Total time measured in days to complete key
milestones of interconnection process

ComEd Tracking Metric Report, Ameren Tracking Metric Report
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https://www.icc.illinois.gov/docket/P2022-0067/documents/366524/files/642142.pdf
https://www.icc.illinois.gov/docket/P2022-0063/documents/366750/files/642530.pdf

New York — DER Interconnection Queue Reporting

New York utilities file monthly interconnection queue reports in downloadable Excel format.
- Locational information (town, load zone, circuit ID, substation, etc.)

O

Project type and capacity (generation and storage) and protective equipment

- Start date, end date, and associated duration by step in the interconnection process
o Study costs and payments

Applying for Private Generation
Interconnection

Review eligibility requirements and fill out the interconnection
application before starting your project.

ConEdison Interconnection Queue Data and Example Timelines

LAZPLICATION REVIEW

PReLIMINARY REVIEW

10 business days

15 business days

| I
. Application Start Date (Must
EP;:?:'::::‘ Start Date End Date c;:fr:'ﬂ.a;‘:‘d Ap:r'z\.:gd Date | Match Appli(cation End Date c;L':r:'u.a;d
(Utility) Approved Date)
v v v v v v v v

Inverter 12/31/24
Inverter 12/31/24
Inverter 12/31/24
Inverter 12/31/24
Inverter 12/31/24

ENERGY TECHNOLOGIES AREA
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Source: New York Department of Public Service, ConEdison
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https://dps.ny.gov/distributed-generation-information
https://coned.maps.arcgis.com/apps/MapSeries/index.html?appid=edce09020bba4f999c06c462e5458ac7

Discussion on Reporting Requirements

If your state has requirements in place, which data have you found most valuable and how are you
using it?
o What has worked well in your state to facilitate effective reporting and data transparency?

- What lessons would you share from your experience or what would you like to improve on?

If your state doesn’t have requirements in place, what steps would allow your commission to introduce
these types of requirements?

o Which data do you feel are most critical to start collecting?
What ideas do you have after today’s presentations to improve data reporting in your state?

o What actions could you take based on the information?

Would your state benefit from a data reporting template that could be adapted with appropriate
modifications?
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Next Steps

o Join i2X Connect to interact with cohort members and other interconnection stakeholders:
https://groups.energy.qov/i2xconnect/

- Find all meeting materials at: https://www.naruc.org/core-sectors/energy-resources-and-the-
environment/der-integration-compensation/distributed-energy-projects-interconnection-cohort/

- Register for the June 23"9 meeting at: https://naruc-org.zoom.us/webinar/register/\WN_Wrm87FGIT6-
[7b50Z74n1A#/reqistration

Thank you!
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