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Executive Summary
The rules and procedures that govern how a distributed solar system connects to the grid are
crucial to ensuring grid safety and reliability, but standards vary widely across the United States,
and procedures can be long and complicated.1 As solar’s popularity continues to grow, solar
customers and installers are experiencing longer timelines for receiving application approval
and permission to operate (PTO) as utilities’ existing procedures and resources are unable to
keep up with demand. Furthermore, increasing levels of distributed generation (DG) systems
are beginning to put pressure on grid capacity, and more utilities are requiring expensive
upgrades in order for systems to connect to the grid, adding delays and complications for
customers wishing to install even relatively small systems. However, as utilities and regulators
gain more experience with solar and other DG systems, technical, policy, and administrative
solutions are allowing utilities to process large numbers of DG applications through quick and
easy procedures.
In the first edition of this report, published in July 2015, EQ Research quantified interconnection
timelines for PV systems 10 kilowatts (kW) or less by surveying PV installers regarding timelines
for PTO in 34 utilities’ service territories for 2013 and 2014. In this second edition, we collected
data for 62 utilities with the highest amounts of residential PV customers, covering 20 states
and Washington, D.C., and quantified both pre-construction approval timelines and PTO
timelines in 2014 and 2015. Installers were asked to report the average number of days
individual utilities took to approve initial applications for interconnection (i.e., pre-construction)
and to grant PTO after a system installation for both 2014 and 2015, as well as the number of
applications denied by the utility due to grid reliability concerns. Overall, utilities took longer to
approve interconnection applications and PTO in 2015 compared to 2014, although the delay
increases were much more significant for PTO than for pre-construction applications. For preconstruction waiting periods, the median utility wait time increased from 14 in 2014 to 18 in
2015; for PTO waiting periods, the median utility wait time increased from 28 in 2014 to 45 in
2015.
Through interviews with PV installers and utility interconnection staff, we identified a number
of contributing factors that cause delays, as well as best practices for streamlining the
interconnection process while maintaining grid safety and reliability.2 In order to accommodate
increasing application numbers, utilities must move toward online application systems and
increased automation to reduce administrative burden. Additional applications may also
require additional staff time and changes to employee workflow. Utilities and regulators might
consider increasing the transparency of grid capacity in order to allow installers to avoid a preconstruction application and to help them avoid areas of the grid with capacity concerns.
Policymakers should make improvements to regulations regarding interconnection procedure
timelines, which are often unclear or absent. As states continue to work toward more
aggressive renewable energy goals, comprehensive distribution planning should incorporate
plans for DG growth and integration. Streamlining the interconnection process can save
1

This report uses the term “solar” to refer to solar photovoltaic (PV) systems (i.e., systems subject to electric utility
interconnection requirements).
2
While the standard survey only requested data through 2015, in a few instances we refer to more recent 2016
developments based on interviews and other research.
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customers, installers, and utilities money, and can bring renewable energy to a more level
playing field with traditional energy resources so that states can more easily meet energy and
environmental policy objectives.
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1. Introduction
Even as distributed solar continues to grow rapidly in the United States, connecting a PV system
to the grid can still be a challenging and time-consuming process for installers and customers.
The time and effort required to connect to the grid varies considerably from state to state, and
by electric utility service territory. This creates the potential for costly delays in deploying
rooftop solar across the nation, as well as inequities among consumers with respect to their
ability to exercise their right, as a grid-connected customer, to go solar.3
In the first edition of this report, published in 2015 (covering 2013-2014 applications), EQ
Research provided insight into the extent of this challenge by conducting a quantitative analysis
of the amount of time that a customer must wait after a system is installed to receive PTO from
the utility.4 In this edition, we revisit PTO timelines using updated data through the end of
2015. Additionally, we quantify the interconnection pre-construction application time period.

1.1. The Interconnection Approval Process
During the pre-construction review period, the utility reviews the prospective solar customer’s
application to ensure that the application contains all of the necessary information, that any
application fees have been paid, that the proposed system meets all necessary technical
standards, and that the proposed system will not exceed the capacity available on connected
distribution circuits, line sections, or networks. After completing the pre-construction review,
the utility informs the applicant of the results, after which the PV system may be installed
(assuming the application was approved). Following the installation of the system, the local
permitting authority – or Authority Having Jurisdiction (AHJ), often a county or city government
– typically requires a building and/or electrical inspection. The final step before the system may
begin generating electricity is a post-construction review. The utility’s post-construction review
may include a utility inspection or witness test (although witness tests are often waived for
small systems5), and is intended to ensure that the system has been installed pursuant to local
electrical and building codes and is operating properly. After the utility reviews this final
paperwork and installation, it grants PTO. Larger systems or those connected to the grid in
areas with capacity concerns may be required to undergo additional review steps and may
require upgrades to grid infrastructure, often at the customer’s expense. The utility’s review
steps represent two of four basic steps in the interconnection process; the construction of the
system and review by local inspectors account for the other two steps (Figure 1).

3

Wellinghoff, J. and S. Weissman. The Right to Self-Generate as a Grid-Connected Customer. Energy Law Journal,
Vol. 36: 305-326. Available at: http://felj.org/sites/default/files/docs/elj362/23-305-326Wellinghoff_FINAL%20%5B11.10%5D.pdf
4
EQ Research. Comparing Utility Interconnection Timelines for Small-Scale Solar. July 2015. Available at: http://eqresearch.com/eq-publications/comparing-utility-interconnection-timelines-for-small-scale-solar-pv/
5
From personal communication with installers and utility staff.
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Figure 1: Typical PV Installation Process
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1.2. The Problem with Delays
Why do interconnection timelines matter? There are several reasons, but ultimately, all of them
relate to costs incurred by customers and installers as a result of delays.
•

Foregone Energy Production: Delays in interconnection are a monetary cost to
customers in the form of lost energy production. This is particularly frustrating in the
context of delays for PTO authorization, as the system must sit idle when it could
otherwise be producing energy. For example, a hypothetical customer in Connecticut
who installs a 7-kW system would be deprived of more than $150 in electricity
generation for every month that interconnection is delayed.7 Multiplied over many
individual systems, the cumulative costs are considerable.

•

Increasing System Costs: Interconnection delays also contribute to soft costs that
account for an estimated 64% of the cost of a residential PV installation.8 Soft costs are
not exclusive to interconnection; they include customer acquisition, installation labor,
permitting, and inspection as well.9 However, different soft costs can be related, where

6

National Renewable Energy Laboratory (NREL). “PV Interconnection Issues: Are You the 15%?” October 29, 2014.
https://www.nrel.gov/tech_deployment/state_local_governments/blog/pv-interconnection-issues_dgic
7
Assuming a retail electricity price of 20.96 cents per kWh and a system that produces 8,713 kWh per year. Energy
Information Administration (EIA). Connecticut State Energy Profile. September 15, 2016. Available at:
http://www.eia.gov/state/print.cfm?sid=ct; NREL PVWatts Calculator. Accessed August 2016. Available at:
http://pvwatts.nrel.gov/
8
NREL. “Benchmarking Non-Hardware Balance-of-System (Soft) Costs for U.S. Photovoltaic Systems, Using a
Bottom-Up Approach and Installer Survey – Second Edition.” October 2013. Available at:
http://www.nrel.gov/docs/fy14osti/60412.pdf
9
Ibid.
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delays in one area cause further delays in another (e.g., delays in the process require
appointments to be rescheduled, making it difficult for installers to balance schedules
for multiple projects) and contribute to customer frustration that in turn can affect
customer acquisition costs. Furthermore, making the PTO process more efficient is
important to installers when contracts are structured such that they do not receive
payment from the customer until the system is energized. Idle assets that are not
generating revenue are a cost to ratepayers and electricity providers, contributing to
overall system costs.
•

Customer Dissatisfaction: As noted above, long approval processes lead to customer
dissatisfaction, which can have a ripple effect throughout the solar market. Studies have
concluded that the most significant driver of PV adoption is peer influence, which often
takes the form of learning about the benefits of PV from friends or family.10,11 If a
customer is unsatisfied with the installation process, a poor review can erode the
reputation of solar, of the industry, or both – even if the delays are not the installer’s
fault – and repress the word-of-mouth advertising that has been a significant driver of
PV adoption to date.

In the first edition of this report, we found that problems with interconnection delays have
increased in recent years: among surveyed utilities, the median wait time for PTO increased
from 18 days in 2013 to 25 days in 2014, with customers waiting months to receive PTO in
some utility service areas. This increase in processing time is attributable in part to rising
volumes of applications that many utilities are receiving as a result of solar’s increasing
popularity and policies encouraging its adoption. Annual solar installations continue to grow,
reaching a significant milestone of 1 million installations in the United States in May 2016.12
Approximately 7.3 gigawatts (GW) of solar were installed in 2015, and that sum is expected to
more than double – to roughly 16 GW – in 2016.13 The residential sector was the fastestgrowing sector in the solar industry in 2015, adding 2.099 GW during that year – a 66% increase
over 2014 installed capacity.14 Growth in the solar industry is expected to remain strong
through the next five years as well (Figure 2).

10

The Washington Post. Why do people put solar on their roofs? Because other people put solar on their roofs.
October 23, 2014. Available at: http://www.washingtonpost.com/blogs/wonkblog/wp/2014/10/23/study-solarenergy-isnt-just-for-rich-liberals-any-more/
11
PV Solar Report. Drivers of Residential Solar Adoption: Environmental Preference or Peer Pressure? January 27,
2014. Available at: http://pvsolarreport.com/drivers-of-residential-solar-adoption-environmental-or-peer/
12
Solar Industry Magazine. “U.S. Solar Reaches Major Milestone: 1 Million Installations!” May 3, 2016. Available at:
http://solarindustrymag.com/u-s-solar-reaches-major-milestone-1-million-installations
13
Solar Industry Industries Association (SEIA). “US Solar Market Set to Grow 119% in 2016, Installations to Reach
16 GW.” March 9, 2016. Available at:
http://www.seia.org/news/us-solar-market-set-grow-119-2016-installations-reach-16-gw
14
SEIA. “Solar Market Insight 2015 Q4.” Available at: https://www.seia.org/research-resources/solar-marketinsight-2015-q4
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Figure 2: U.S. PV Installation Forecast, 2010-2021E

15

A high level of DG in a utility’s service territory does not necessarily mean a utility’s process has
slowed; in fact, many utilities with high DG levels have updated their processes to
accommodate the increase in applications and are able to process applications faster than
utilities with much lower DG levels. However, as a result of this growth, in some locations, grid
reliability is increasingly concerning to utilities and regulators. As PV adoption expands, utilities
may exercise more caution when considering new interconnection applications, and
applications are more likely to be submitted for areas of the grid that are reaching capacity
limitations. Some PV installers believe that utilities are overly cautious in some cases, or that
utilities invoke grid reliability concerns as an excuse to delay application processing. Conversely,
utility staff sometimes believe that the PV industry seeks special treatment not granted to other
industries.16,17
In our 2015 report, based on conversations with utility interconnection staff and installers, we
identified several key areas that can impact the timeliness of interconnection processing: (1)
the quality and system of applying, (2) the presence of a pre-construction approval
15

SEIA/GTM Research, U.S. Solar Market Insight 2015 Year in Review.
March 9, 2016. Available at: http://www.seia.org/research-resources/solar-market-insight-2015-q4
16
From personal communication with installers, utility staff, and survey responses.
17
Randazzo, R. AZ Central. “APS solar customers facing approval delays while paying electric bills.” February 15,
2016. Available at: http://www.azcentral.com/story/money/business/energy/2016/02/15/rooftop-solar-apsdelays-arizona-electric-bills/79842702/
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requirement, (3) the presence of state-regulated deadlines and enforcement of those
deadlines, (4) communication from utility staff, (5) transparency of an application’s status in the
process and requirements for interconnection, (6) the level of coordination between the utility,
installer, and AHJs, and (7) the state’s or utility’s level of preparation for increased DG
penetration. In this edition, we expanded the survey and data analysis to encompass preconstruction application waiting periods in addition to PTO timelines in order to quantify the
entire utility approval process and to provide a more comprehensive analysis of the process.
The research focuses on PV systems up to 10 kW, which pose lower risks in terms of grid
reliability, are typically installed with a relatively standardized configuration, and move through
the interconnection process through an expedited or simplified process. However, many of the
lessons learned and areas for improvement are applicable to processes for larger systems as
well.

2. Data Collection
The data for this report is based on surveys emailed to PV installers that operate in the 100
utility service territories with the most net-metered residential PV customers based on 2015
data from the U.S. Energy Information Administration.18 For 2014 and 2015, installers were
asked to provide the following data for each individual utility:
•
•
•
•

The number of interconnection applications submitted
The average pre-installation waiting period (i.e., the amount of time pre-installation
before the utility approved the interconnection application)
The average PTO waiting period (i.e., the amount of time post-installation before the
utility approved operation)
The number of applications denied due to grid reliability concerns

Data collected in 2016 was combined with data collected from the surveys in 2015.
Some PV installers track interconnection timelines very precisely using spreadsheets and/or
databases, while other installers do not have such granular data. In order to accommodate
these differences, we allowed installers to report their data in a precise number of days, or by
selecting from date ranges. The ranges provided in the survey included:
•
•
•
•
•

Less than 1 week
1-2 weeks
3-4 weeks
More than 1 month, but less than 2 months
2 months or more

Installers were also posed a number of qualitative questions that allowed them to describe
their general impressions of utility interconnection procedures and applications, as well as
areas for improvement.
18

EIA. Electricity Data – Net metering customers and capacity by technology type, by end use sector.
http://www.eia.gov/electricity/data.cfm#sales
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In addition, surveys were emailed to the 100 utilities. For 2014 and 2015, we asked utility staff
to provide the following data:
•
•
•
•

The number of interconnection applications submitted
The average pre-installation waiting period (i.e., the amount of time pre-installation
before the utility approved the interconnection application)
The average PTO waiting period (i.e., the amount of time post-installation before the
utility approved operation)
The number of applications denied due to grid reliability concerns

In addition, we asked utilities qualitative questions regarding their processes, including which
issues may delay interconnection approval and how their processes could be improved. Most
utilities declined to participate in the survey, but we conducted interviews with utility
interconnection personnel who were responsive to the survey. Thus, while much of the
information presented in this report comes from installers, we also strived to obtain similar
data from utilities and represent their viewpoints on the various issues discussed.

3. Survey Results
In total, we analyzed data from 38 PV installers, covering 62 utilities in 20 states and
Washington, D.C. (Figure 3).19 Solar installers did not necessarily report both pre- and postconstruction data; either because the timeline was not tracked, or because interconnection
procedures are sometimes tied to incentive applications (and therefore it is difficult to separate
the timelines for each). For pre-construction data, surveyed PV installers reported data for a
total of 28,607 applications submitted in 2014 (in 32 utility territories), and 90,107 applications
submitted in 2015 (in 59 utility territories). In total, 60 utilities were covered in the preapplication analysis. For post-construction (i.e., PTO) data, surveyed installers reported data for
a total of 60,169 applications submitted in 2014 (in 49 utility territories), and 91,474
applications submitted in 2015 (in 59 utility territories). In total, 61 utilities were covered in the
PTO analysis (Table 1).

19

Both years, we received data from additional installers and for additional utility territories beyond the data
reported in this report, but we excluded data where fewer than five applications were reported for an individual
utility.
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Figure 3: Map of Survey Responses

Pre-Construction
Post-Construction

2014 # of
Applications
28,607
60,169

2014 # of
Utilities
32
49

2015 # of
Applications
90,107
91,474

2015 # of
Utilities
59
59

Total # of
Utilities
60
61

Table 1: Installer Responses By the Numbers

3.1. Data Considerations and Variability
As noted in the “Data Collection” section of this report, some installers track interconnection
timelines very precisely, while others do not have precise tracking systems in place. Though the
majority of interconnection timelines were reported as a precise average, in order to allow for
contributions from as many installers as possible, we allowed installers to select from a range of
options to report interconnection timelines. We used the following conversions in order to
incorporate this less precise data into the analysis:
•
•
•
•
•

Less than 1 week = 3.5 days
1-2 weeks = 10.5 days
3-4 weeks = 24.5 days
More than 1 month, less than 2 months = 45 days
2 months or more = 60 days

In addition, timelines sometimes varied significantly within individual utility territories, even for
individual installers. These issues can arise for a number of different reasons, such as changes in
procedures, high DG penetration levels leading to grid reliability concerns, variations in
Comparing Utility Interconnection Timelines, 2nd Edition
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permitting procedures across local jurisdictions, installer experience, or communication and
transparency issues in the interconnection process. Ultimately, we included all data when
calculating the averages because the extremes are also important for illustrating where
problems may exist. For example, a generally fast process that shows instances of much longer
timelines, even if they are infrequent, may point to a weak point or gap in the process.

3.2. Pre-Construction Approval
In 2014, the average pre-construction waiting period ranged from zero days for San Diego Gas
& Electric Co. (SDG&E) to 120 days for the Hawaiian Electric Co. (HECO).20 Individual installers
reported pre-construction waiting times ranging anywhere from zero days for SDG&E, Southern
California Edison (SCE), and Pacific Gas & Electric (PG&E) (three California utilities which often
do not require pre-construction approval), to 120 days for HECO. The median utility wait time
was 14 days; the average wait time per application was 12 days.
In 2015, the average pre-construction waiting period ranged from one day for Ameren Illinois to
75 days for Maui Electric Co. (MECO). The median utility wait time increased to 18, and the
average wait time per application rose to 13 days. Individual installers reported preconstruction wait times ranging anywhere from zero days for SCE, SDG&E, and PG&E, to 240
days for Imperial Irrigation District (IID), all in California. Figures 4 and 5 and Appendix A show
pre-construction wait time data for each utility for each year.
For the 31 utilities for which we received data for both 2014 and 2015, the wait time increased
for 15 utilities and decreased for 15 utilities (one utility’s wait time stayed the same) (Figures 6
and 7). The increases experienced in individual utility service territories were greater than the
decreases; overall, the pre-application waiting period per utility rose 57% in 2015 compared to
2014. The largest increase for a single utility was Sacramento Municipal Utility District (SMUD)
in California, where customers experienced an 18-day increase in pre-construction wait times,
jumping from two days to 20 days. The largest decrease in terms of number of days was for
HECO, which was an average of 82 days faster in approving interconnection applications,
dropping from 120 days to 38 days. Orange & Rockland Utilities (ORU), in New York,
experienced the largest percentage decrease, dropping by approximately 68% from 36 days to
five days.

20

All average times described in the report are weighted based on the number of applications. For example, if one
installer with 100 applications reported five days and a one installer with 50 applications reported 10 days, the
average time is reported as seven days (rounded up from 6.67). All days and durations are reported in calendar
days (as opposed to business days) unless otherwise specified.
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Figure 4: 2015 Pre-Construction Application Timelines, in Days (18 Days or Less)
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Figure 5: 2015 Pre-Construction Application Timelines, in Days (More than 18 Days)
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Figure 6: Utilities where Pre-Construction Application Timelines Improved in 2015, Decrease in Days

Figure 7: Utilities where Pre-Construction Application Timelines Worsened in 2015, Increase in Days
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3.3. Permission to Operate
In 2014, the average PTO waiting period ranged from two days for Colorado Springs Utilities
(CSU) to 94 days for Intermountain Rural Electric Association (IREA), both in Colorado.
Individual installers reported PTO waiting periods ranging anywhere from two days for CSU to
154 days for the Turlock Irrigation District (CA). The median utility PTO wait time was 28 days;
the average time per application was 24 days.21
In 2015, the average PTO waiting period ranged from one day for ComEd (IL), to 154 days for
Western Massachusetts Electric Company (WMECO).22 Individual installers reported PTO
waiting periods ranging from one day for ComEd to 274 days for Xcel Energy (CO). The median
PTO wait time increased to 45 days, while the average time per application also was 45 days.
Figure 8 and 9 and Appendix B show PTO data for each utility.
Installers reported that in most utility service territories, PTO waiting periods increased in 2015
compared to 2014. The average PTO period per utility rose 103% in 2015 compared to 2014. Of
the 47 utilities where we received data for both years, only five utilities reduced their average
PTO waiting period: FirstEnergy (MD), Con Ed (NY), Delmarva (MD), Tucson Electric Power (TEP)
(AZ), and Delaware Electric Cooperative (DEC), as shown in Figure 10. Forty utilities took more
time to process PTO in 2015 compared to 2014, and two saw no change: United Power (CO)
and Long Island Power Authority (LIPA) (NY). FirstEnergy (MD) improved the most, decreasing
by 17 days from 69 days to 52. WMECO had the greatest increase in PTO, increasing from seven
days to 31 days. Figures 10 and 11 show PTO timeline changes between 2014 and 2015.

21

In the first edition of this report, we reported a median PTO wait time of 25 days for 2014. The increase to 28
days for 2014 in this edition can be attributed to the inclusion of additional utilities. Furthermore, additional 2014
data was collected for utilities that were included in the 2015 report; our data was updated to include this
additional data. Where 2014 timelines were updated in this edition, it is noted in the tables in the appendices.
22
Western Massachusetts Electric Company and NSTAR have been rebranded as Eversource, but we refer to these
utilities using their former names to avoid confusion.
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Figure 8: 2015 Utility PTO Timelines, in Days (Less than 2 Months)
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Figure 9: 2015 Utility PTO Timelines, in Days (More than 2 Months)

Figure 10: Utilities where PTO Timelines Improved or Stayed the Same in 2015, Decrease in Days
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Figure 11: Utilities where PTO Worsened in 2015, Increase in Days
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3.4. Full Interconnection Process
Considering the full interconnection process for small systems (i.e. adding pre- and postconstruction approval times), the average number of days that utilities took to process
interconnection applications was 46 in 2014, increasing to 67 in 2015. The median wait time
was 36.5 days in 2014 and 62 in 2015. CSU had the fastest total average processing time in 2014
at five days, and Ameren Illinois had the fastest in 2015 at six days. HECO (HI) had the slowest
2014 processing time, at 155 days, and WMECO (MA) had the slowest time in 2015 at 177 days.
Note that these figures only cover the amount of time the application was being handled by the
utility, and do not represent the full amount of time it takes to connect a system to the grid.

3.5. Grid Reliability Denials
Installers reported applications being denied for grid reliability concerns in a total of 25 utility
territories – 14 in 2014 and 22 in 2015. Many installers do not track the specific reasons for
interconnection denials, so this area of inquiry has fewer data points. In calculating percentages
of applications denied due to grid reliability concerns in Table 2 below, only data from installers
that track this type of data was included. For those utilities where data was reported for both
years, installers reported a decrease in the percentage of grid reliability denials in six utility
territories in 2015 compared to 2014, and an increase in three utility territories. The highest
percentage reported in 2015 was in Delmarva (MD) at 7.04% – much lower than the highest
percentages reported in 2014 (35.71% in HELCO) – although one installer estimated that as
many as 20% of its applications in The United Illuminating Company (UI) territory, in
Connecticut, are rejected or require expensive upgrades due to grid reliability concerns.23 More
recently, installers in PECO (PA) territory reported that in 2016, they have experienced a large
increase in the number of application denials due to grid capacity issues, increasing from
roughly 1% of applications submitted in 2015 to 28% for applications submitted during 2016.24
This is occurring as PECO has received more than 13 times the number of interconnection
requests in during Energy Year 2016 (June 1, 2015 - May 31, 2016) compared to Energy Year
2015.25
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Utility

Delmarva (MD)
FirstEnergy (MD)
Central Hudson (NY)
Eversource (NH)
ACE (NJ)
HECO (HI)
NYSEG (NY)
PECO Energy Co (PA)
National Grid (MA)
Unitil (MA)
Delmarva (DE)
WMECO (MA)
UI (CT)
Eversource (CT)
Pepco (MD)
National Grid (NY)
PSE&G (NJ)
TEP (AZ)
NSTAR (MA)
PG&E (CA)
HELCO (HI)
MECO (HI)
Orange & Rockland (NY)
BGE (MD)
Xcel (CO)

% Applications
Denied Citing
Grid
Reliability,
2014
N/A
N/A
5.28%
N/A
0.81%
11.32%
9.38%
N/A
0.31%
N/A
0.72%
N/A
N/A
N/A
0.15%
0.35%
0.68%
N/A
N/A
N/A
35.71%
1.50%
0.49%
0.09%
0.07%

% Applications
Denied Citing
Grid
Reliability,
2015
7.04%
5.26%
4.05%
2.86%
2.56%
1.72%
1.38%
1.37%
1.36%
0.74%
0.63%
0.32%
0.28%
0.26%
0.24%
0.22%
0.19%
0.11%
0.04%
0.02%
N/A
N/A
N/A
N/A
N/A

Table 2. Applications Denied Due to Grid Reliability Concerns
N/A indicated no grid reliability denials reported

4. Discussion
Increases in average PTO time were even more significant in 2015 relative to 2014 than those
observed in 2014 relative to 2013. Installers attributed this both to higher volumes of
interconnection applications in general and many utilities’ lack of attention to application
processing. Some installers reported that 2016 has been a year of improvement, however, with
many utilities hiring additional staff and investing in online application systems. Several states
have also been addressing interconnection procedures in legislation and regulatory proceedings
this year, which may also contribute to 2016 improvements.26
Pre-application waiting periods rose on average overall, but not nearly as drastically as PTO
waiting periods, and more than half of the utilities surveyed did not have higher pre-application
processing times in 2015. This could be because pre-construction timelines are regulated in
most states included in the survey, and because the process for utilities to review pre26
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construction applications is better defined than PTO approval processes, as discussed in more
detail below.
Installers continue to see many of the same issues documented in our 2015 report: (1)
applications remain a source of headaches for customers, installers, and utilities; (2) a lack of
enforceable timelines for utilities to process applications leaves applications in limbo; (3) a lack
of resources supporting utility interconnection processing departments leads to communication
and transparency issues; and (4) higher DG levels leads to increased delays and application
denials. Utility staff attribute any delays to higher volumes of applications, installers not fully
understanding the required processes or submitting incomplete applications, a need for
additional staffing, and a need for software or technical improvements.27,28 However, as DG
penetration continues to increase around the country, more technical and regulatory solutions
arise, and more states and utilities are adapting to the changing electric industry. Below, we
discuss in detail the issues that contribute to delays and the potential solutions.

4.1. Improving Application Systems and Content
Utilities, installers, and customers can all benefit from a well-designed application system and
administrative processing. Utility staff stated that improvements to the application process are
often put off because other issues take priority over interconnection process improvements.
However, utility staff interviewed for this report also stated that improvements to the
interconnection process typically yield cost savings for the utility, in that the more user-friendly
and automated the interconnection application system is, the less staff time is needed to
manage the process.29,30 The challenge in this area may be convincing decision-makers that the
long-term benefits outweigh the short-term costs.
4.1.1. Method of Application Delivery & Processing
Application delivery protocols vary, from those that are fully online, to those that permit
electronic submission (e-mail or fax), to those that still rely on mailed or hand-delivered paper
applications. Many utilities still use systems that rely on human processing rather than online
systems, and installers continue to experience problems where utilities have yet to implement
online application systems. Mailed, hand-delivered, e-mailed, and faxed interconnection
applications are often lost in transit, and mistakes occur when utility employees are required to
read installer or customer handwriting and manually type data into utilities’ data systems. For
instance, in PSE&G (NJ) and Pepco (DC and MD) territories, installers reported that paper
applications are frequently lost by the utilities and must be resent.31
Some utilities that require paper applications also require applicants to submit paperwork with
wet signatures. Hawaii utilities, for example, have historically required wet signatures on forms,
27
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but they now allow photocopies of signatures.32 Requiring wet signatures prevents customers
from emailing or faxing applications, and forces customers to use slower methods of
submission with a higher risk of a misplaced application.
Non-electronic application processing can also cause significant problems where checks must
be mailed to the utility. For example, installers in Pepco (DC and MD) territory have stated that
checks are often separated from applications and then lost (requiring a customer to pay to
cancel the check and reissue a new check), or cashed by the utility but without updating the
status of the application, leaving the application deemed incomplete.33,34 These problems
ultimately led to the D.C. Public Service Commission eliminating the interconnection fee for
Level 1 applications in July 2016.35 Even if checks are not lost or separated from the application,
requiring a check to be mailed rather than allowing online payment adds a significant delay to
the application processing.
Solutions
Staff for some utilities, including TEP (AZ), PG&E (CA), and Eversource (CT), attribute faster
interconnection timelines to administrative software improvements and online application
systems.36,37 Utilities should consider moving to online application systems, and regulators
should consider requiring online application options for customers. As an example, New York
utilities are now required to implement online application portals as part of the comprehensive
“Reforming the Energy Vision” (REV) proceeding.38
An online application system does not guarantee a smooth interconnection process, and as
more utilities adopt these systems, utilities and installers are beginning to identify best
practices. Installers in ComEd (IL) territory report that ComEd’s application system requires
installers to fill out every field manually, noting that the system would be more efficient if
certain fields had pre-populated options or were multiple choice. Some utilities, including PG&E
(CA), have linked existing customer data systems to interconnection and net metering
application systems so that DG application systems can pull or verify information such as usage
data, address, account numbers, and even payment information from existing customer
accounts. This synchronization can reduce errors and allows utilities to more easily or
automatically compare the proposed PV system size to usage history in order to determine net
32

Public Utilities Commission of the State of Hawaii. Transmittal No. 16-04. Decision and Order No. 33752. June 9,
2016. Available at: http://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A16F13B10905H28926
33
From personal communication with installers.
34
Varnado, Paul. Public Service Commission of the District of Columbia. FC 1050. “Late-filed comments in Formal
Matter No. 1050 by Paul Varnado.” August 27, 2015. Available at:
http://edocket.dcpsc.org/edocket/holder.asp?url=/pdf_files/edocket/upload/May%5F8282015%5F130%5F1%5FFC
%5F%2D%5F1050%5F%2D%5F2015%5F%2D%5FPAUL%2Epdf
35
Public Service Commission of the District of Columbia. FC 1050. Order No. 18269. July 14, 2016. Available at:
http://edocket.dcpsc.org/pdf_files/commorders/orderpdf/orderno_18269_FC1050.pdf
36
From personal communication with utility staff and utility survey responses.
37
Ardani, K. and R. Margolis. NREL. Decreasing Soft Costs for Solar Photovoltaics by Improving the Interconnection
Process: A Case Study of Pacific Gas and Electric. September 2015. Available at:
http://www.nrel.gov/docs/fy15osti/65066.pdf
38
New York Public Service Commission. Docket No. 14-M-0101. Order Adopting Regulatory Policy Framework and
Implementation Plan. February 26, 2015. Available at:
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId={0B599D87-445B-4197-981524C27623A6A0}
Comparing Utility Interconnection Timelines, 2nd Edition

23

metering eligibility. If utilities link systems in this way, care must be taken to protect customer
data privacy, since installers will be accessing the customer’s personal data. Con Ed (NY) has
purposefully avoided linking DG application systems with customer billing systems to protect
customer data.39 However, it is possible to design an integrated system that protects customer
data.
Utilities that still use paper applications should remove requirements for wet signatures. Online
application systems can help utilities to verify customer approval and prevent fraud without
requiring wet signatures. Additionally, where possible, utilities should allow users to submit
payments online in addition to allowing online applications. Some regulators, including the
Minnesota Department of Commerce, have required utilities to implement online payment
systems for DG applications.40 In the absence of an online payment system, Eversource (CT)
interconnection staff has stated that larger installers sometimes send in application fees in
batches as applications are still being submitted, so that the payment arrives closer to the point
in time when the application is received by the utility.41 Other utilities and installers might
consider working out similar arrangements where possible, but an online payment system is
the ideal solution.
Regulators and utilities should begin to move applications to online systems, and to work with
other utilities and installers to understand and incorporate best practices and design standards.
Policymakers may consider improving customer interconnection experiences by requiring
utilities to create online applications systems, to allow online payment for application fees, and
to allow online signature verification in place of wet signature requirements. If such
requirements are implemented statewide, regulators can standardize application systems,
making the application process easier – and faster – for installers to navigate.
4.1.2. Administration and Workflow
Utilities’ online application systems have been automated to varying degrees, but simply
allowing applications to be submitted online does not necessarily guarantee reduced staff time
and cost savings. Applications must be designed to improve staff efficiencies – not to add
additional steps to the review process. For example, New York utilities have separate databases
for customer data and DG facilities data, but Central Hudson Gas & Electric’s databases are not
integrated, requiring utility employees to copy customer application data from one database to
the other.42 Utilities have longstanding processes in place for work orders, service requests,
customer payments, etc.; changes to a utility’s application system that do not integrate well
39
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into existing processes will complicate workflow and lead to redundancies and administrative
headaches.
Solutions
Eversource (CT) staff is working to make the utility’s online application system more userfriendly by integrating automatic data verification, and by trying to automate more of the
process on the utility’s side so that processing is less labor-intensive for utility employees.
Eversource expects to issue a Request for Proposals to make such improvements in 2016.43
Likewise, ORU and Con Ed, in New York, have integrated their customer and DG system
databases so that customers’ application data feeds from one to the other automatically.44 The
more data verification, work orders, and installer/customer communication that can be
automated, the less time-consuming the process will be for utility staff.
With or without an online application, National Grid (MA) and Eversource (CT) staff stated that
properly-managed staff workflow is important to processing applications quickly. Both have
implemented an “assembly-line” workflow for application processing. National Grid (MA) still
does not use an online application system; however, it uses a dedicated software program to
manage and track the progression of individual interconnection projects, and has streamlined
application review through workflow improvements.45 PG&E (CA) has modified its processes so
that one team handles all interconnections centrally, instead of different departments handling
different types of systems (e.g., net-metered systems vs. exporting systems). This modification
has meant that process improvements are realized by all interconnection applicants.46 There is
no one-size-fits-all approach to maximizing staff time and resources; improvements to
employee workflow and administration require flexibility and responsiveness to changes in the
industry.47
4.1.3. Application Content and Clarity
Application forms, regardless of whether or not they are part of an online application system,
are sometimes reportedly confusing or redundant. Installers in ComEd (IL) territory report that
certain questions in the application systems are unclear, and that clarification from the utility is
often needed in order to complete applications. Furthermore, where utilities still require a
mailed or emailed application form, installers report that applications have been rejected
because the installer unknowingly used an out-of-date application form.48 Installers in many
service territories, including Mohave Electric Cooperative (AZ) and IID (CA), report that
information required by application materials is often redundant.49
43
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Solutions
Application forms, regardless of whether they are part of an online application system or not,
should be clear and easy to understand. Online application systems can help to reduce the need
for installers and customers to enter redundant information, especially where customers are
applying for interconnection, net metering, and/or incentives all at the same time. Additionally,
especially for utilities that are unable to provide an online application system, application
information and forms should be up-to-date and publicly available to installers and customers.
Utilities can also post Frequently Asked Questions, hold webinars and trainings, and/or post
instructional videos and sample forms in order to help new installers understand the utility’s
process or to help installers adapt to changes to regulations and procedures. Policymakers can
encourage more streamlined interconnection in numerous ways, including requiring
standardized forms across all utilities, setting standard interconnection screens for all utilities,
and requiring utilities to post application checklists and up-to-date forms on public websites.
4.1.4. Incentive Program Design and Administration
Where utilities are processing interconnection requests as part of an incentive program,
interconnection processing timelines can also depend heavily on the design and management
of the incentive program. Installers in Duke Energy Progress (NC) territory stated that when the
utility was processing applications under its SunSense rebate program (now expired),
application processing was quick and easy, which meant interconnection processing was simple
as well. Conversely, installers in IID (CA) territory report a long, complicated, and costly
interconnection process that can take as much as one year before a system is energized. Even
after a rebate reservation is granted by IID (a multi-month process), a customer can wait over
two months for a new meter to be installed, and then the customer must wait longer to receive
PTO – reportedly up to three months. Throughout the process, the utility is reportedly
unreachable and unresponsive to installer and customer calls.50,51
The design of an incentive program can also impact the ebb and flow of interconnection
applications, which can make it difficult for utilities to plan for staffing and resources. For
example, a utility with only one incentive application period open annually for a brief period of
time (e.g., one week or one month) may receive all of its interconnection applications for the
entire year during that same brief period. In states or utility territories where the future of
incentive programs is uncertain or where incentive funding is made available in unpredictable
chunks, utilities may be forced to endure boom-or-bust application periods. Utilities can
sometimes contract out for additional help processing applications,52 but contract workers may
be less familiar with the rules or processes in that utility’s territory, leading to less efficient
processing.
50
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Solutions
The two contrasting experiences described above highlight the importance of a streamlined
internal utility system for processing interconnection and rebate applications, of allocating
sufficient resources (including staff time to support incentive programs), and of a well-defined,
transparent process. Policy and incentive uncertainty are known to cause problems for
installers and customers in solar markets,53 but lawmakers and regulators should consider the
impact of policy uncertainty and “stop-and-go” solar markets on utility resources as well.
Incentive programs with funding levels that decline over time or are gradually disbursed
encourage market certainty and improved long-term planning.

4.2. Consolidating Pre- and Post-Construction Approval
State interconnection rules generally require both pre- and post-construction approval before a
system is energized, therefore requiring the customer to wait for utility approval on two
separate occasions. While this is common practice, it adds what some consider to be an
unnecessary delay in the installation process, especially in states with mature solar markets and
technical solutions that can help expedite the installation process.
Solutions
California’s large investor-owned utilities (IOUs) have streamlined the interconnection process,
allowing certain PV systems to avoid the pre-construction approval process previously required
for all systems. Solar installers for customers of PG&E, SCE, and SDG&E can use the utilities’
respective online maps (see “Grid Capacity Transparency” section below for details) to
determine where specific substations and feeders can accommodate additional solar without
the need for additional studies. Using these tools, installers can begin construction without
waiting for utility pre-approval, expediting the installation process for standard-design
residential systems interconnecting to non-congested grid locations. Installers still may request
a pre-application report or submit a pre-construction application, and systems not meeting
California’s Fast Track requirements must still submit a pre-construction application.
Eliminating the pre-construction approval requirement has significantly reduced
interconnection timelines for many customers.54
These practices in California demonstrate that pre-construction approval may not always be a
necessary part of the interconnection process for standard-design, small PV systems.
Transparent and up-to-date tools and information – such as interactive, online maps detailing
the grid’s ability to accommodate additional solar installations – can help expedite the
interconnection process by removing unnecessary steps and can reduce the number of
applications that utility staff must process. While a formal pre-application process may still be
necessary for some system configurations or for grid locations less capable of accommodating
additional DG, consolidating the pre- and post-approval processes remains a promising
opportunity to reduce grid interconnection costs in many utility service territories.
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4.3. Regulating Timelines
Although the majority of states have adopted interconnection standards for connecting DG
systems to the grid, such rules do not always set deadlines for utilities to meet for processing
applications or PTO.55 Furthermore, states often set guidelines for IOUs only, leaving customers
of municipal utilities and electric cooperatives without clear expectations. Even where state
rules regarding interconnection deadlines do exist, the rules are often vague or incomplete with
regards to timelines, leaving pieces of the process without a deadline for the utility to meet.
Timelines for PTO are commonly left unspecified; many states’ rules related to granting PTO
often set a time by which a utility must schedule or conduct a witness test, but offer no
specifics on how long a utility may take to grant PTO or to change a meter. Where gaps such as
these exist, applications can sit for long periods of time without utility consideration.
The map below illustrates which states included in the survey have interconnection rules, and
which of those rules include timelines for pre-construction and PTO approval for systems 10 kW
or less as of 2015 (in order to compare the rules to customer experiences revealed in the
survey). For utilities included in the survey, pre-construction timeline maximums vary from 10
to 30 business days (including notification of receipt, completeness, and application of screens),
and PTO timeline maximums vary from five to 30 business days.56 Notably, Arizona is the only
state included in the survey that has not adopted state-level interconnection rules. (Other
states included in the survey, including Rhode Island and South Carolina, also did not have
broad state rules as of 2015, but state regulators have required utilities included in the survey
to file and seek approval for their interconnection tariffs). Two states, New Hampshire and
Oregon, have adopted state-level rules, but the rules do not clearly define deadlines for critical
steps in the interconnection approval process. Seven states specify pre-construction approval
timelines but not PTO, and 11 states set timelines for both pre- and post-construction approval.
Three states (Delaware, New York, and California) have adopted rules that do not apply to all
utilities covered in the survey, although municipal or cooperative utilities not subject to state
rules may have adopted similar rules (Figure 12). Several installers expressed a need for state
rules to include clearly-defined timeframes for utilities to approve or deny applications, and
timeframes for utilities to install and re-program meters when necessary.57
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Figure 12: State Rules Setting Interconnection Approval Timelines for Systems 10 kW or Less

For many states included in the survey, state rules allow approval timelines longer than the
timelines in the Interstate Renewable Energy Council (IREC)’s model interconnection
procedures. IREC’s model rules recommend that for facilities less than 25 kW, the utility should
acknowledge receipt of the application within three business days and inform the applicant of
whether or not the application is complete. IREC’s model allows seven business days for the
utility to review whether or not the system passes Level 1 screens. If the system does not
require the construction of additional facilities by the utility, an interconnection agreement
should be provided to the applicant within three business days. Within six months of formation
of the interconnection agreement, the applicant should provide notice to the utility at least 10
business days before the system’s anticipated commissioning, and a utility may choose to
inspect the system within that 10-day timeframe. The applicant may begin operating the facility
if there is an interconnection agreement in effect, if utility has received proof of an electrical
code official’s approval, and if the system has passed any inspection required by the utility.58
Even where utilities are subject to timeline rules, many state rules (e.g., Colorado and
Connecticut) include provisions that require utilities to make a “reasonable effort” to meet
deadlines, but allow a utility to notify the customer if the utility is unable to meet a deadline,
thus giving utilities flexibility in meeting regulated deadlines.59,60 While exceptions should be
58
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made for extenuating circumstances, broad language leaves the responsibility for pushing
applications through the process in installers’ and customers’ hands. In states with or without
well-defined deadlines for utilities, a lack of clear dispute resolution procedures can make that
process difficult. In addition, an installer might hesitate to use dispute resolution procedures or
file a complaint with state regulators because the installer does not want to create friction with
utility interconnection staff with whom they work with on a regular basis, or because the
installer is aware that the utility’s interconnection staff is over-stretched.61
Further exacerbating these policy issues is the fact that very few states require any form of
interconnection timeline performance reporting (including California, Hawaii, Massachusetts,
and New York).62 A lack of enforceable timelines or mechanisms to even examine a utility’s
performance leaves utilities with few reasons to prioritize interconnection processing
improvements, leaves regulators without data to be able to identify or quantify problems, and
leaves installers and customers with few tools to advocate for improvements.
Solutions
While the IREC model rules offer some guidance, legislators and/or regulators should work with
utilities and stakeholders to set reasonable, enforceable deadlines for utilities to process
interconnection applications and reporting requirements in order to measure performance.
Several states have enacted legislation or updated regulations regarding interconnection
timelines in 2016. In April, the South Carolina Public Service Commission approved new
interconnection standards for IOUs, which require utilities to review interconnection
applications within 15 business days for systems 20 kW or less. After installation, the utility
must conduct a witness test within 20 business days after receiving a Certificate of Completion
from the customer.63 Arizona enacted legislation in March 2016 (further clarified in May) which
allows installers to begin construction on a DG system if the utility has failed to approve or deny
the application within 60 days after the filing date.64,65 This is not an ideal rule or best practice,
as most utilities are able to meet much faster deadlines, but Arizona’s new law at least provides
some guarantee for installers and customers. Arizona is also currently undergoing an
interconnection rulemaking; draft interconnection rules proposed in June 2015 include
timelines for interconnection approval.66
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Additionally, Maryland enacted legislation in 2016 to establish a time limit for utilities to
approve PTO for solar facilities. Utilities must grant PTO within 20 business days after receiving
all required documentation. Maryland’s new law also requires utilities to meet the 20-day limit
for at least 90% of the applications processed each year. The Maryland Public Service
Commission may waive these requirements on a showing of good cause.67 Maryland’s
Delmarva and Pepco are also now subject to a 20-business-day PTO standard as a result of the
merger of Pepco Holdings and Exelon Corporation. Pepco utilities in other states will also be
required to meet the 20-business-day timeline, including Pepco in the District of Columbia,
Delmarva in Delaware, and Atlantic City Electric (ACE) in New Jersey (although ACE is already
subject to a shorter time limit under state rules).68
Regulators should implement rules requiring utilities to report interconnection timeline
performance data. Interconnection performance data can improve utility-customer
relationships, allow regulators to identify barriers to meeting policy goals, allow installers to
better utilize their assets and set more realistic expectations for customers, and provide
advocates with the data needed to press for better processes.69
Massachusetts is the first and only state (so far) to create specific financial penalties for utilities
that fail to meet interconnection timeframes. The Massachusetts Department of Public Utilities
issued an order in July 2014 requiring distribution utilities to file an Interconnection Timeline
Enforcement Mechanism report (TEM) annually on April 1. The TEM measures the distribution
utility’s performance under the Standards for Interconnection of Distributed Generation tariff,
including the average number of business days it takes to execute an early Interconnection
Service Agreement or final Interconnection Service Agreement (as appropriate) after the
application was received. The distribution utility is assessed penalties for failing to meet
required timeframes in aggregate, but it may also earn offsets that may be used against
penalties in the following reporting year if its average interconnection times are shorter than
required. Any assessed penalties are borne by the utility’s shareholders and not ratepayers,
with the funds going to Massachusetts’s general fund. 70
Despite this state policy, WMECO had the longest PTO time of any utility included in the survey
in 2015. In a regulatory proceeding to evaluate WMECO’s 2015 Annual Interconnection TEM
report, WMECO attributed longer timelines for reviewing applications to a “significant increase
in applications received” compared to previous years. Solarize Massachusetts programs were
held in three towns in WMECO service territory, and WMECO noted that its staff had to spend
67
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time educating new installers and new employees.71 A timeline enforcement mechanism does
not prevent interconnection delays, but publicly available timeline data allows utilities,
regulators, and other stakeholders to identify problem areas and potential solutions.

4.4. Increasing Consistency
Solar installers must navigate a myriad of federal, state, utility, and local regulations for
permitting, interconnection, inspections, net metering, licensing, etc., making it challenging to
move into new service territories. Especially in states with numerous utilities and where AHJs
have widely-varying requirements for permitting and inspections, the interconnection process
can be significantly different from town to town, making installers’ jobs unnecessarily
complicated.
Variations in requirements and procedures can also exist between the same types of utilities in
the same state. For example, installers in Connecticut note that the state’s two IOUs,
Eversource and UI, have very different timelines, and that UI requires significantly more
additional reviews during the interconnection approval process and always requires a witness
test, whereas Eversource waives the witness test after a contractor demonstrates proficiency.
Furthermore, Eversource allows electronic signatures, but UI does not. Eversource orders a
meter for a customer as soon as the initial application is approved, whereas UI waits until after
the system is constructed. All of these factors lead to a much faster interconnection time in
Eversource territory compared to UI.72
Solutions
Solar advocates consistently encourage the standardization of forms, processes, and
requirements across jurisdictions within states and regions to make it easier for installers to
expand their service area and to reduce the number of application errors. Regulators, AHJs,
utilities, and stakeholders should work collaboratively to make these improvements where
possible, and utilities should make sure procedures are consistent internally. As an example, in
New York, regulators are requiring utilities to provide standardized contract forms and terms as
part of the REV proceeding.73
There are, of course, reasons why different jurisdictions’ requirements will vary. For example, in
New York, Con Ed has a highly networked grid structure, whereas other utilities have primarily
radial structures. For some utilities, islanding is the biggest concern when interconnecting DG,
and for others, voltage issues are more prominent. These differences result in different
technical review process for utilities in the state, which can mean different types of upgrades
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and different timelines.74 However, where state regulators must approve interconnection tariffs
and forms, they should consider standardizing elements such as application forms, fees,
contract forms and terms, application checklists and requirements, deadlines, and engineering
study procedures and requirements where possible.

4.5. Improving Communication and Transparency
Communication and process transparency are critical to a smooth interconnection process.
Several installers stated that the pace of the interconnection processing varies depending on
the specific staff person handling the application or responding to a call.75 Installers in many
utility service territories, including IID (CA), West Penn (PA), PSE&G (NJ), Con Ed (NY), and
Delmarva and Pepco utilities (DC, MD, DE, NJ), all complain of utility staff that is difficult or
impossible to reach at times.76 These problems are a result of numerous factors, including
insufficient resources and staff time available for application processing and customer service,
administrative or workflow issues, a lack of well-defined, transparent processes, or taking an
approach that efficient interconnection processing is simply not a priority.
Solutions
Utility staff, installers, and advocates all say that the key to improving DG customer service is
treating DG customers like traditional customers – because they are traditional customers –
and allocating the appropriate resources to improving the customer experience. Installers
reporting relatively fast interconnection approval times stated that strong interpersonal
relationships with utility interconnection staff and AHJs are crucial to smooth and prompt
processing.77 Such relationships are only possible where utility and AHJ employees are
accessible to installers, which require sufficient staff time to be allocated to processing
applications as well as responding to questions from installers and customers.
Well-designed online application systems can ease some of the demand for staff time needed
for communication. Systems that provide automatic email updates and allow customers and
installers to check an application status provide customers and installers with important
information without consuming utility staff time.
In lieu of an online application system (or in addition to such a system), utilities and regulators
can increase transparency and improve communication by utilizing online public
interconnection queues and reporting interconnection timeline performance data. A public
interconnection queue provides customers and installers access to project-specific data;
provides transparency of application positions and statuses; and allows for all stakeholders,
including researchers, installers, and regulators, to see the amount of potential generation
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coming online.78 While many states have begun using interconnection queues (with varying
levels of detail and frequency), few states (including California, Hawaii, Massachusetts, and
New York) require utilities to report interconnection timeline data.79 As discussed above,
requiring utilities to report interconnection timeline data can improve utility-customer
relationships, allow regulators to identify barriers to meeting policy goals, allow installers to
better utilize their assets and set more realistic expectations for customers, and provide
advocates with the data needed to press for better processes, among other benefits.80
In addition to improved communication between installers, customers, and utilities, utility
interconnection staff can also benefit from communication with each other. Performance
reporting can help utilities in different jurisdictions learn from each other; utility staff reported
that they have learned new methods of improving their processes by speaking with other utility
staff.81 This may be especially true for utilities beginning to experience more DG growth; those
utilities can learn from the experiences of other utilities with higher DG levels. Regulators can
help to encourage such conversations and learning experiences by commissioning reports and
evaluations to assess options for improving interconnection processes, or by arranging
workshops for utility staff.

4.6. Coordinating with Local Jurisdictions
Typically, in order for a utility to grant PTO, the utility must wait for the approval of building
and/or electrical permits and inspections from one or more local jurisdictions. The timelines
and requirements vary by jurisdiction, even within a single utility’s service territory. Utility staff
stated that some AHJs are more wiling than others to adapt and work with the utility, which
contributes to varying customer experiences.82 Miscommunication or delays between the AHJs
and the utility can contribute to delayed PTO. For example, installers in Duke Energy Carolinas
(NC) territory stated that inspection paperwork sent from AHJs to the utility is “always” lost,
requiring installers to ask the AHJ to resend the paperwork to Duke – sometimes up to three
times.83
Solutions
Utility staff stated that coordination with AHJs is crucial for streamlining interconnection,
especially for granting PTO quickly.84 Eversource (CT) and PG&E (CA) have both been
incorporating changes into their procedures to streamline the approval process between AHJs
and final utility approval. When the initial interconnection application is approved, Eversource
(CT) assigns the installer a work request number to submit to the local building inspector.
Eversource allows the local building inspectors access to an online portal where the building
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inspector can use the work request number to indicate that an inspection has been completed.
Upon receipt of that notification, Eversource can schedule a meter exchange, speeding up PTO
approval.85 PG&E (CA) is working toward a goal of same-day PTO approval (i.e., granting PTO
within one day of the submission of a building permit application) as part of the U.S.
Department of Energy (DOE) SunShot Initiative’s Race to 7 Day Solar competition.86 Currently,
in most jurisdictions, an AHJ engineer must visit a project site, and then sign all relevant permits
or approvals. The engineer provides the paperwork to the installer, who must mail or scan and
email the forms to the utility. PG&E must then review the paperwork for accuracy and
completeness. The goal of the PG&E SunShot project is to allow the engineer to access the
utility’s software directly and notify the utility of permit approval immediately.87 These
examples of improvements rely on AHJ participation and attentiveness. Eversource (CT) staff
stated that on the rare occasion when an inspector forgets to notify it that the inspection has
been completed, the utility’s staff does not know that it should have received notice from the
inspector. The current system requires installers to access the online system to confirm that
this step has been completed. Eversource staff stated that it hopes to improve the online
system to allow installers to monitor all of their projects more efficiently.88
Implementing these types of improvements requires willing local government staff.
Furthermore, when automating coordination between AHJs and utilities, care must be taken to
prevent fraud and to protect consumer data. Utility staff stated that paper permits have
historically been required for all electrical work in order to prevent fraud. New systems that
allow for online approval must be designed to verify that a certified AHJ engineer has indeed
approved the project.89 Additionally, allowing outside parties access to an online database that
might contain customer data means that care must be taken to restrict database access so that
customer data is accessible only to those with explicit permission. Regulators should ensure
that customer data privacy is protected whenever data is accessible through online data
systems. Furthermore, regulators and industry advocates may be able to facilitate coordination
between AHJs and utilities through pilot programs or workshops.

4.7. Expediting Meter Exchange
Installers reported that delays often occur when the customer is waiting for the utility to
change out their meter. For example, installers in Duke Energy Carolinas (NC) service territory
report that when a customer’s meter must be replaced with a bi-directional meter, that process
can take up to a month. Installers in IID (CA) service territory report that this process alone can
take up to two months.90
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Solutions
Regulators can encourage a speedy meter exchange by creating a deadline specifically to
address this process in the interconnection rules. As an example, for systems in the expedited
process in New York, the utility must install a new meter within 10 business days of application
approval.91 Utilities can proactively identify where more resources will be needed as the
number of DG installations rises, especially where policy changes or incentive programs that
encourage DG are implemented. Pepco is considering improvements to the meter exchange
process for its service territories, including completing the exchange earlier in the net metering
application process, and implementing over-the-air meter reprogramming so that utility
personnel do not have to make an additional trip to the customer’s site.92 Eversource (CT) staff
now orders a meter as soon as it receives an application for a system up to 10 kW so that the
meter is ready when the system finishes construction, a change that has helped Eversource
keep up with rapidly increasing interconnection requests.93 Utilities in areas where solar
installations are expected to increase as a result of policy changes or incentive programs should
take measures to prepare for increased application processing, inspections, and meter
installations.

4.8. Increasing Grid Capacity Transparency
As DG systems become more common across the country, more applicants will encounter grid
capacity issues, absent investments in grid improvements that keep pace with DG growth. Even
small systems are beginning to raise flags during the review process in some states, requiring
expensive study procedures or upgrades that render residential projects infeasible. As the grid
becomes more congested, systems that can be connected without further study or upgrades
still often take longer for the utility to process, making it difficult for installers to set
expectations for customers. For example, a 20-kW project might speed through the
interconnection process in one location, while a nearby 3-kW system in the same utility’s
service territory is held up in review for weeks.94 Unless utilities provide grid capacity data,
either publicly or directly to installers, installers cannot prepare customers for the possibility of
costly upgrades and delays or avoid more congested areas of the grid.
In Duke Energy Progress and Duke Energy Carolina (NC) service territory, installers have
encountered problems related to grid capacity transparency. Surveyed installers expressed
concern regarding a new interconnection requirement created for large DG installations,
implemented without approval from the North Carolina Utilities Commission. In June 2016,
Duke Energy informed developers that its customers have experienced power quality issues,
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potentially because of large generators connected to “weak areas of the distribution system.”95
In July 2016, Duke Energy began applying a “circuit stiffness review” in an attempt to prevent
these power quality issues, and notified customers in the interconnection queue whose
systems failed the new requirement. The stiffness factor calculated in the circuit stiffness
review relies on data only accessible to Duke Energy.96,97
Solutions
One of the main improvements that regulators can adopt to facilitate smoother DG integration
is to provide installers with timely grid capacity information so that developers can anticipate
and work around problem areas. Some utilities, including PG&E (CA), SDG&E (CA), and National
Grid (MA), have integrated processes to automatically check for potential grid reliability and
safety concerns as part of the initial application review. Checking for concerns early in the
application process can save utilities and installers time and money by avoiding the cost of
engineer labor to review potential concerns.98 Additionally, as described in the “Improving
Communication and Transparency” section of this report, all interconnection requirements and
review screens should be clear and publicly available.
To help installers set expectations or avoid “problem” areas on the grid, utilities and regulators
can go a step further and communicate to installers information regarding specific areas of the
grid where reliability issues are becoming a concern before interconnection applications are
submitted. An increasing number of utilities now offer interactive, web-based maps that allow
installers to easily identify geographic areas where new DG facilities could encounter problems
receiving approval for interconnection as a result of capacity issues.99 For instance, New York
utilities provide online, dynamic maps that indicate where facilities of certain sizes might run
into trouble in the interconnection process, requiring potentially costly upgrades (Figure 13).100
In California, PG&E, SCE, and SDG&E published online interconnection maps in July 2015 as part
of the ongoing Distribution Resources Plan proceeding. The maps include Integration Capacity
Analysis, which estimates the capability of each circuit to integrate DG.101 SCE’s map provides a
usable search function and interactive features that allow users to click the substation or circuit
to learn about current capacity, queued capacity, current penetration level, maximum
remaining capacity, and whether previous interconnection studies in the area have identified
adequate deliverability (Figure 14).102
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103

Figure 13: NYSEG and RG&E Distributed Interconnection Guide Map
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Figure 14: Screenshots of Contrasting Interconnection Opportunities within SCE Service Territory (Blue boxes
104
indicate substations)

In Maryland, Pepco provides an interactive interconnection map that indicates when circuits
are restricted.105 Like the aforementioned examples, Pepco’s map includes a search function
that allows users to enter an address to determine if restrictions could apply to a specific
residence. However, in contrast to utility maps available in California, Pepco’s maps do not
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provide more specific data; they only allow for a cursory visual identification of whether an area
is part of a restricted circuit.
Utilities and regulators should work to make grid capacity information available to developers
so that they can avoid areas of concern when possible or prepare customers for the possibility
of costly upgrades or delays, and so that utility employees do not have to spend valuable staff
time reviewing applications for systems that ultimately cannot be installed.

4.9. Preparing for Increased DG Penetration
At the root of all of the issues related to the DG interconnection process is the fact that the
existing electric distribution grid was not originally designed with DG in mind. During the last
several years, electric industry participants have begun to recognize that the distribution
planning process must change in order to realize the true long-term potential of DG and other
customer-sited distributed energy resources (DERs). As aptly stated in a recent report published
by the Electric Power Research Institute (EPRI), “To realize fully the value of distributed
resources and to serve all consumers at established standards of quality and reliability, the
need has arisen to integrate DER in the planning and operation of the electricity grid and to
expand its scope to include DER operation.”106
Similarly, SolarCity, one of the nation’s leading DG providers, has proposed an Integrated
Distribution Planning framework, characterized as an intermingling of improvements to
interconnection, planning, sourcing, and data-sharing processes, all of which are critical to
expanding consumer access to DG.107 The vision of an “integrated grid” as presented in both
reports involves a shift in focus away from thinking of DG as a loose appendage to the existing
system, and instead to a holistic approach that recognizes DG as an integral part and
contributor to the system. With respect to interconnection specifically, integrated distribution
planning takes what often amounts to a “square peg, round hole” set of issues (i.e., a poor or
inefficient fit) and seeks to adjust both pieces to make them more flexible and compatible with
one another through proactive planning.
Solutions
Reform efforts are currently underway in numerous states, largely those with rapid consumer
uptake of DG. Most prominently and far-reaching among these efforts are proceedings in
Hawaii,108 California,109 and New York,110 although several other states have begun considering
similar “grid modernization” efforts.111
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The New York proceeding, deemed “Reforming the Energy Vision” (REV), stands out in
particular as an example of proactive policymaking because it was established as a specific
overarching initiative unto itself (i.e., not a piecemeal approach), and because it was initiated in
anticipation of DG growth – rather than after the fact and in response to serious DG integration
issues (as was the case in Hawaii). While the scope of the REV proceeding is extremely broad,
underpinning the overall vision are significant sub-elements focused on improving DER
interconnection processes and the ability of the grid to support and properly value the
contributions of DERs to the system. In February 2015, the New York Public Service Commission
established the policy framework for this lengthy process, which, among other things, required
utilities to file Distribution System Implementation Plans (DSIPs) laying out near and long-term
strategies for DER integration.112 The initial DSIPs, which were filed in June 2016 and will be
refined over time, address numerous areas related to DER integration, including:113
•
•

•
•

•

The establishment of automated, online interconnection application processing and
tracking systems
The development of granular data and tools that allow developers to better understand
and visualize system constraints, local hosting capacity, and locations where DERs could
provide the greatest grid benefits
The use of advanced metering infrastructure (AMI) and other technologies to support
system planning and enhance DER market opportunities
Revised distribution system planning processes that incorporate DER forecasts into the
identification of system needs and offer opportunities for so-called “non-wires
alternatives” (NWA) projects to provide services that avoid or defer traditional grid
upgrade capital investments
A methodology for applying benefit-cost analyses to utility expenditures, including the
evaluation of DER procurement through competitive processes or standard offer tariffs

Thus far, New York’s REV proceeding and proceedings in California and Hawaii are still largely in
their early stages. Progress has been made on some elements, such as the publication of
information on grid locations where DG is likely to trigger upgrades, but ultimately, many of the
objectives will take much longer to accomplish. For that reason, and given the long time
horizons involved in distribution planning, it is critical that regulators begin comprehensive
proceedings like these sooner rather than later.
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5. Recommendations
Policymakers, regulators, utilities, installers, and customers can work together to make
improvements to the interconnection process that will reduce interconnection timelines, lower
costs, and improve customer experiences. Based on the findings of this study, we present a
series of recommendations for policymakers, utilities, and installers, described below.

5.1. Policymakers
1. Legislators and regulators should consider requiring online application and payment
systems, requiring standardized application forms, and requiring utilities to post
application checklists and up-to-date forms and instructions on public websites.
Requirements for wet signatures should be repealed.
2. Regulators, AHJs, and utilities should collaborate to standardize application procedures,
requirements, and forms across different jurisdictions where possible. Policymakers and
AHJs should implement policies and procedures to expedite permitting and inspections
for PV systems, while utilities and AHJs should coordinate to streamline permitting and
interconnection.
3. Regulators and utilities should work to combine interconnection applications and PTO
where possible, keeping in mind the potential for cost savings and improved customer
satisfaction.
4. Legislators and regulators should consider the impact of policy and incentive program
uncertainty and “stop-and-go” incentive programs on utility resources when designing
policies and incentive programs, and favor long-term step downs or gradual funding
disbursements over other incentive program designs.
5. Legislators and regulators should set clear, firm deadlines for utilities to approve
interconnection applications, exchange meters when necessary, and grant PTO after all
paperwork and inspections are completed, and should consider reducing those
timelines when possible.
6. Regulators should require utilities to post interconnection queues with clear project
status information. Policymakers should require regular interconnection timeline
performance reports.
7. Regulators should require utilities to make grid capacity maps or data available to
installers so that installers are aware of potential problem areas in advance.
Furthermore, regulators should incorporate a strategy for accommodating increasing
interconnection applications as part of larger distribution planning and grid
modernization processes.
8. Regulators, utilities, AHJs, installers, and customers can all benefit from the experiences
and lessons learned in other jurisdictions and from communication among stakeholders.
Each of these industry participants can encourage and facilitate workshops, webinars,
trainings, and other education and outreach activities to enable such learning
experiences. New policies and procedures should always be accompanied by education
and outreach efforts.
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5.2. Utilities
1. Utilities should consider voluntarily implementing online, automated application
systems to simplify application and approval processes. Utilities should create online
payment options for customers. Requirements for wet signatures should be repealed.
2. Utilities that do not implement online systems should systematically improve their
systems and processes to facilitate better communication between customers,
installers, and utility staff. Changes to application procedures and requirements should
take into account utility employee workflow and administrative procedures, and
changes to internal procedures should be considered. Utilities should ensure that
appropriate staff time and resources are allocated to interconnection departments
especially where application numbers are rising.
3. Utilities and regulators should work together to combine interconnection applications
and PTO where possible, keeping in mind the potential for cost savings and improved
customer satisfaction.
4. Utilities should collaborate with regulators and AHJs to standardize application
procedures, requirements, and forms across different jurisdictions, and to streamline
permitting and interconnection processes where possible.
5. Automatic screening for grid reliability and penetration issues should be built into
utilities’ online application systems, and pre-application studies should be made
available to customers, especially in higher DG penetration areas.
6. Utilities should make grid capacity maps or data available to installers so that installers
are aware of potential problem areas in advance.
7. Utilities should ensure that an appropriate number of meters are in stock and consider
initiating the meter exchange process earlier in the interconnection process.
8. Regulators, utilities, AHJs, installers, and customers can all benefit from the experiences
and lessons learned in other jurisdictions and from communication among stakeholders.
Each of these industry participants can encourage and facilitate workshops, webinars,
trainings, and other education and outreach activities to enable such learning
experiences. New policies and procedures should always be accompanied by education
and outreach efforts.

5.3. Installers
1. Installers should systematically track utility response times in order to provide solar
industry stakeholders, utilities, and regulators with clear examples of problems in the
interconnection process, ultimately to inform policymaking.
2. Regulators, utilities, AHJs, installers, and customers can all benefit from the experiences
and lessons learned in other jurisdictions and from communication among stakeholders.
Each of these industry participants can encourage and facilitate workshops, webinars,
trainings, and other education and outreach activities to enable such learning
experiences.
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6. Conclusions
As utilities continue to see strong growth in distributed solar and as policymakers continue to
expand renewable energy goals, interconnection delays will likely remain a problem for the
foreseeable future. Delays in connecting PV systems to the grid are costly to consumers and
installers, and they hinder state and local efforts to move toward a clean energy economy.
Utilities and policymakers can work together to streamline interconnection processing by
improving regulations and applications, transitioning to online application systems, and
allocating sufficient utility resources. Furthermore, regulators can begin to streamline the
interconnection of high levels of PV by allowing installers to access grid capacity maps or data
and by initiating comprehensive DG integration proceedings as part of distribution planning
processes. Although interconnection delays continue to increase, technological advancements
and policy changes are beginning to improve the process for customers, utilities, and installers.
Smart policymaking and collaborative improvements to DG integration processes will make
interconnection procedures more streamlined and less burdensome to all stakeholders.
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Appendix A
2014 and 2015 Average Pre-Construction Approval Times, Number of Applications Reported by Installers, and Time Limits on Pre-Construction Approval Time Limits
Required by State Rules, Sorted by Fastest Processing Time in 2015.
Time limits per state rules assume basic fast track or Level 1 interconnection not requiring additional distribution equipment installations or modifications. Number of
applications reported does not represent total of number of applications received by the utility.

Utility

2014
Applications
Reported

2015
Applications
Reported

Ameren (IL)
ORU (NY)
TEP (AZ)
SDG&E (CA)
PG&E (CA)
DEC (DE)
West Penn (PA)
National Grid (NY)
Eversource (NH)
United Power (CO)
IREA (CO)
SRP (AZ)
Mohave (AZ)
CO Springs
SCE (CA)
BGE (MD)
National Grid (MA)
ComEd (IL)
FirstEnergy (MD)
Central Hudson (NY)

N/A
219
1446
2404
1741
N/A
N/A
852
N/A
N/A
N/A
107
52
27
7978
1089
1605
N/A
N/A
436

8
619
1806
6114
25074
61
25
1442
461
511
370
571
45
46
14405
1749
3885
58
190
685

2014 PreApplication
Approval
Time (# of
Days)
N/A
36
14
0
1
N/A
N/A
13
N/A
N/A
N/A
11
8
3
3
9
4
N/A
N/A
15

2015 PreApplication
Approval
Time (# of
Days)
1
5
5
5
5
5
5
6
6
6
8
9
9
9
9
10
10
10
10
11
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Percentage
Increase or
Decrease from
2014
N/A
-86%
-64%
–
400%
N/A
N/A
-54%
N/A
N/A
N/A
-18%
13%
200%
200%
11%
150%
N/A
N/A
-27%

Application
Approval Max
per State Rules
as of 2015 (BDs =
Business Days)
22 BDs
10 BDs
N/A
25 BDs
25 BDs
N/A
25 BDs
10 BD
N/A
15 BDs
15 BDs
N/A
N/A
15 BDs
25 BDs
20 BDs
25 BDs
22 BDs
20 BDs
10 BDs
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Utility

2014
Applications
Reported

2015
Applications
Reported

NSTAR (MA)
EPE (NM)
Con Ed (NY)
JCP&L (NJ)
PPL (PA)
PGE (OR)
PSE&G (NJ)
Eversource (CT)
PacifiCorp (OR)
Trico (AZ)
Unitil (MA)
PECO (PA)
NYSEG
LIPA (NY)
SMUD (CA)
Xcel (CO)
Duke Progress (NC)
LADWP (CA)
National Grid (RI)
WMECO (MA)
Modesto (CA)
SPP (NV)
UI (CT)
ACE (NJ)
NV Power

402
N/A
291
294
N/A
32
612
1022
N/A
N/A
N/A
N/A
128
1195
7
4102
N/A
N/A
N/A
103
381
N/A
N/A
615
N/A

3006
41
827
813
15
770
1682
2305
29
164
137
146
240
105
1642
82
120
2153
6
371
563
603
424
1081
6361

2014 PreApplication
Approval
Time (# of
Days)
12
N/A
14
10
N/A
6
8
31
N/A
N/A
N/A
N/A
44
24
2
34
N/A
N/A
N/A
48
13
N/A
N/A
33
N/A

2015 PreApplication
Approval
Time (# of
Days)
11
11
12
13
13
14
17
18
18
18
19
19
20
20
20
21
21
21
21
23
23
23
24
25
25

Comparing Utility Interconnection Timelines, 2nd Edition

Percentage
Increase or
Decrease from
2014
-8%
N/A
-14%
30%
N/A
133%
113%
-42%
N/A
N/A
N/A
N/A
-55%
-17%
900%
-38%
N/A
N/A
N/A
-52%
77%
N/A
N/A
-24%
N/A

Application
Approval Max
per State Rules
as of 2015 (BDs =
Business Days)
25 BDs
25 BDs
10 BDs
13 BDs
25 BDs
N/A
13 BDs
18 BDs
N/A
N/A
25 BDs
25 BDs
10 BDs
N/A
N/A
15 BDs
25 BDs
N/A
20 BDs*
25 BDs
N/A
20 BDs
18 BDs
13 BDs
20 BDs
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Utility

2014
Applications
Reported

2015
Applications
Reported

Duke Carolinas (NC)
Pepco (MD)
Delmarva (MD)
Turlock (CA)
SCE&G (SC)
PacifiCorp (UT)
Delmarva (DE)
APS (AZ)
Pepco (DC)
Fort Collins (CO)
HECO (HI)
HELCO (HI)
PNM (NM)
Imperial (CA)
MECO (HI)

N/A
646
N/A
N/A
N/A
70
279
276
40
N/A
6
N/A
N/A
N/A
150

151
1258
216
99
83
N/A
461
4051
115
46
740
325
11
690
50

2014 PreApplication
Approval
Time (# of
Days)
N/A
28
N/A
N/A
N/A
30
28
19
34
N/A
120
N/A
N/A
N/A
67

2015 PreApplication
Approval
Time (# of
Days)
26
27
27
27
28
N/A
33
33
34
34
38
38
40
47
75

Percentage
Increase or
Decrease from
2014
N/A
-4%
N/A
N/A
N/A
N/A
18%
74%
0%
N/A
-68%
N/A
N/A
N/A
12%

Application
Approval Max
per State Rules
as of 2015 (BDs =
Business Days)
25 BDs
20 BD
20 BD
N/A
30 Days*
25 BDs
20 BDs
N/A
25 BDs
15 BDs
30 BDs
30 BDs
25 BDs
N/A
30 BDs

*Rhode Island and South Carolina did not have statewide interconnection rules as of 2015, but National Grid (RI) and SCE&G (SC) had
regulator-approved interconnection tariffs that include deadlines.
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Appendix B
2014 and 2015 Average PTO Times, Number of Applications Reported by Installers, and Time Limits on PTO Approval Required by State Rules, Sorted by Fasted PTO
Time in 2015.
Time limits per state rules assume basic fast track or Level 1 interconnection not requiring additional distribution equipment installations or modifications. Number of
applications reported does not represent total of number of applications received by the utility.

Utility

Total 2014
Applications
Reported

Total 2015
Applications
Reported

ComEd (IL)
CO Springs
Ameren (IL)
West Penn (PA)
Mohave (AZ)
Eversource (CT)
EPE (NM)
United Power (CO)
PacifiCorp (UT)
Eversource (NH)
TEP (AZ)
Con Ed (NY)
SDG&E (CA)
Duke Progress (NC)
Fort Collins (CO)
JCP&L (NJ)
NSTAR (MA)
National Grid (NY)
Duke (NC)
National Grid (MA)

N/A
27
N/A
N/A
52
1022
N/A
26
70
N/A
1446
304
4860
N/A
58
294
402
852
N/A
1605

58
39
8
25
45
2197
41
521
N/A
461
1808
764
6114
105
46
770
2886
1443
151
3663

2014 PostApplication
Approval
Time (# of
Days)
N/A
2
N/A
N/A
4
5
N/A
13
15
N/A
22
28
21
N/A
17
10
25
11
N/A
7

2015 PostApplication
Approval
Time (# of
Days)
1
5
5
5
6
12
12
13
N/A
18
21
23
24
24
27
27
29
29
29
31
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Percentage
Increase or
Decrease from
2014
N/A
150%
N/A
N/A
50%
140%
N/A
0%
N/A
N/A
-5%
-18%
14%
N/A
59%
170%
16%
164%
N/A
343%

PTO Approval
Max per State
Rules as of 2015
(BDs = Business
Days)
N/A
5-15 BDs
N/A
N/A
N/A
N/A
15 BDs
5-15 BDs
10 BDs
N/A
N/A
5-15 BDs
30 BDs
N/A
5-15 BDs
5-18 BDs
15 BDs
5-15 BDs
N/A
15 BDs
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Utility

Total 2014
Applications
Reported

Total 2015
Applications
Reported

2015 PostApplication
Approval
Time (# of
Days)
33
34
35
37
38
38
39
42
42
44
45
45
47
47
48

Percentage
Increase or
Decrease from
2014

25959
113
770
604
61
15327
9
235
146
1741
985
50
403
1587
669

2014 PostApplication
Approval
Time (# of
Days)
11
34
26
21
39
23**
N/A
15
N/A
15
30
15
45
21
11

200%
0%
35%
76%
-3%
65%
N/A
180%
N/A
193%
50%
200%
4%
124%
336%

PTO Approval
Max per State
Rules as of 2015
(BDs = Business
Days)
30 BDs
N/A
N/A
5-15 BDs
N/A
30 BDs
15 BDs
5-15 BDs
N/A
N/A
5-18 BDs
15 BDs
N/A
5-18 BDs
5-15 BD

PG&E (CA)
LIPA (NY)
PGE (OR)
ORU (NY)
DEC (DE)
SCE (CA)
PNM (NM)
NYSE&G
PECO (PA)
BGE (MD)
ACE (NJ)
MECO (HI)
UI (CT)
PSE&G (NJ)
Central Hudson
(NY)
Delmarva (DE)
UNS (AZ)
Delmarva (MD)
HELCO (HI)
SMUD (CA)
PPL (PA)
FirstEnergy (MD)
Unitil (MA)
PacifiCorp (OR)

16440
1196
717
219
25
8486
N/A
128
N/A
1097
610
126
128
612
436
279
30
100
196
1001
N/A
503
66
97

530
N/A
211
325
1649
15
190
136
29

30
49
59
31
29
N/A
69
45
38

49
N/A
50
50
51
51
52
54
54

63%
N/A
-15%
61%
76%
N/A
-25%
20%
42%

N/A
N/A
N/A
15 BDs
N/A
N/A
N/A
15 BDs
N/A
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Utility

Total 2014
Applications
Reported

Total 2015
Applications
Reported

Modesto (CA)
Pepco (DC)
HECO (HI)
SPP (NV)
NV Power
Trico (AZ)
Turlock (CA)
Pepco (MD)
SCE&G (SC)
SRP (AZ)
IREA (CO)
Xcel (CO)
Imperial (CA)
APS (AZ)
LADWP (CA)
Pasadena (CA)
WMECO (MA)

384
64
954
N/A
754
216
258
646
N/A
3312
22
4118
57
4080
1657
34
103

561
89
1089
603
6361
165
99
1253
83
572
370
91
655
4052
2187
43
312

2014 PostApplication
Approval
Time (# of
Days)
25
44**
35
N/A
23
65
59
76
N/A
22
94
40
75
38
46
33
35

2015 PostApplication
Approval
Time (# of
Days)
56
63
68
71
74
76
76
79
88
94
96
97
100
108
114
151
154

Percentage
Increase or
Decrease from
2014
124%
43%
94%
N/A
222%
17%
29%
4%
N/A
327%
2%
143%
33%
184%
148%
358%
340%

PTO Approval
Max per State
Rules as of 2015
(BDs = Business
Days)
N/A
N/A
15 BDs
10 BDs
10 BDs
N/A
N/A
N/A
25 Days*
N/A
5-15 BDs
5-15 BDs
N/A
N/A
N/A
N/A
15 BDs

*South Carolina did not have statewide rules as of 2015, but SCE&G had regulator-approved interconnection tariffs that include deadlines.
**Additional data collected from installers resulted in changes to the average PTO time for two utilities that were included in our 2015
report. SCE (CA) is updated here from 24 days to 23 days, and Pepco (DC) is updated from 51 days to 44 days.
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