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and Carriers’ (“Division”) First Set of Data Requests in the above-referenced docket. 
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The Narragansett Electric Company 
d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
In Re:  Rhode Island Energy's Petition for Acceleration Due  

To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Ryan Constable   

Division 1-1 
 

Request: 
 
Provide a copy of the most recent Area Study which incorporated the Weaver Hill Substation 
project. 
 
Response: 
 
Please see Exhibit EJRS-7 attached to the Pre-Filed Joint Testimony of Erica Russell Salk and 
Stephanie A. Briggs1, which is a copy of the redacted version of the latest Central Rhode Island 
West area study, dated September 2022.  If not received yet, the confidential version of Exhibit 
EJRS-7 will be provided to the Division.   
 
Please note that copies of redacted area studies are located on the Rhode Island System Data 
Portal at the following link: https://systemdataportal.nationalgrid.com/RI/ 
 

 
1 See https://ripuc.ri.gov/sites/g/files/xkgbur841/files/2023-10/2338-RIE-DGPetition-WeaverHill_10-17-23-
Bates.pdf, begins at Bates 453 (PDF Page 466 out of 560)  



The Narragansett Electric Company 
d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
In Re:  Rhode Island Energy's Petition for Acceleration Due  

To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Ryan Constable   

Division 1-2 
 

Request: 
 
Provide a copy of the most recent CYME model which supported the decision for the Weaver 
Hill Substation project work incorporated in the latest Area Study. 
 
Response: 
 
Please find attached two separate CYME files for the Central Rhode Island Area Study work. 
One is a case prior to the area study recommendations (base case) and the second is with the area 
study recommendations. 
  



The Narragansett Electric Company 
d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
In Re:  Rhode Island Energy's Petition for Acceleration Due  

To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Ryan Constable   

Attachments DIV 1-2 
 

The Company provided its CYME files in zip folders in response to this request.  
 



The Narragansett Electric Company 
d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
In Re:  Rhode Island Energy's Petition for Acceleration Due  

To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Ryan Constable   

Division 1-3 
 

Request: 
 
Provide a copy of the load forecast for the Weaver Hill Substation which was used in the latest 
Area Study incorporating the Weaver Hill Substation, and the associated CYME engineering 
model for this project.  
 
Response: 
 
Please find attached the 2020 Electric Peak (MW) Forecast, dated November 2019 which was used 
in the Central Rhode Island West area study.  
 
All forecasts are located on the Rhode Island System Data Portal at the following link: 
 
https://systemdataportal.nationalgrid.com/RI/ 
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        REVISION HISTORY & GENERAL NOTES 
 
 
 
Revision History 
 
Version Date   Changes    
Original 11/01/2019  - ORIGINAL   
 
 
General Notes: 
- Hourly load data through August 2019; projections from 2020 forward; 

- Economic data is from Moody’s vintage August 2019. 

- Energy Efficiency data is internal data vintage August 2019. 

- Distributed Generation data is internal data vintage August 2019. 

- Electric Vehicle data is POLK data vintage August 2019.  

- Peak MW and Energy GWH source is ISO-NE/MDS meter-reconciled data (1/2003 to 6/2019), 

internal unreconciled preliminary data (Jul 2019 to Aug. 2019). 

- Peak load data is metered zonal load; but without ISO bulk system losses. 

- The term "Weather-Normal" is based on a twenty-year average.  

- PV impacts are based on non-supply (ISO) installations  

- High and low DER scenarios are added this year in addition to the standard base case 

- Demand Response added this year 

- The impacts of changing peak hours over time due to DERs is considered 

 
 
 
 
Report Contact(s): 
Joseph F. Gredder 
516-545-5102    joseph.gredder@nationalgrid.com 
 
Jingrui (Rain) Xie 
516-545-2288  jingrui.xie2@nationalgrid.com 
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Summary 
 
National Grid’s US electric system is comprised of four companies serving 3.5 million customers in 
Rhode Island, Massachusetts, and upstate New York.  The four electric companies are: Narragansett 
Electric Company, serving 0.5 million customers Rhode Island, Massachusetts Electric Company and 
Nantucket Electric Company, serving 1.3 million customers in Massachusetts and Niagara Mohawk 
Power Company serving 1.7 million customers in upstate New York.  Figure 11 shows the Company’s 
service territory in the U.S. 
 

 
Figure 1: National Grid U.S. Service Territory 

 
 
Forecasting peak electric load is necessary for the Company’s capital planning process so the Company 
can assess the reliability of its electrical infrastructure, procure and build required facilities in a timely 
manner, and provide system planning with information to prioritize and focus their efforts.   
 
The Company’s2 peak demand in 2019 was 1,750 MW on Sunday, July 21st at hour-ending 18.  This 
2019 peak was 12% below the company’s all-time high of 1,985 MW reached on Wednesday, August 
2, 2006.    
 
This summer’s weather for the Company peak was considered warmer than ‘normal’ (or average).  The 
peak weather fell in the 82 percentile of peak weather over the last 20 years.  This means that only 18% 

                                                           
1 National Grid also serves gas customers in these same states which are also shown on this map. 
2 Company refers to Narragansett Electric Company for the remainder of this report. 
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of summers are expected to be warmer3.  This year’s peak is considered 3 MW below the peak the 
company would have experienced under normal weather and ‘day of the week’ conditions (Sunday 
peaks are very unusual).  Thus, on an adjusted “normal” basis this year’s peak was estimated to be 
1,753 MW, a decrease of 1.8% compared to last year’s adjusted peak.   
 
The forecast indicates that the service territory will experience a peak decline of about 0.6% annually 
over the next fifteen years, primarily due to the impacts of distributed energy resources (DERs) 
offsetting any underlying economic growth.   
 
Figure 2 shows this forecast graphically.  
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Figure 2: Historical (actual & weather-adjusted) and Projected Summer Peaks 

 
This forecast incorporates the impacts of a changing hour of the peak over time.  In general, due to 
increased solar photovoltaics (PV) and electric vehicles (EV) the hour of the peak moves from its 
current late afternoon/early evening time to later in the evening and early night time by the end of the 
fifteen-year planning horizon.  As this occurs, the impact of PV is less pronounced on the new peak 
hour.  For comparison, the dotted line in Figure 2 shows how the load at the 5-6 PM hour, where PV 
has more impact continues to decline over the planning horizon.  

                                                           
3 For planning purposes, network strategy uses a 90/10 for transmission planning and a 95/5 for distribution planning for 
weather extremes. 
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Forecast Methodology 
 
The overall approach to the peak forecast is to relate (or regress) peak MWs to aggregate system energy 
and economic indicators (if appropriate).   
 
The model is developed based on a “reconstructed” model of past load.  That is, claimed energy 
efficiency, installed solar PV and demand response impacts are added back to the historical data set 
before the models are run.  Electric vehicle impacts are removed from the historical data set.  The 
statistical forecast is made based on the “reconstructed” data set.  Then, the future cumulative estimates 
of savings or additions for these DERs are taken out or added to the statistical forecast to arrive at the 
final forecast.  Hourly profiles for the DERs are applied to the hourly profiles for the loads to determine 
the annual peaks.  
 
The results of this forecast are used as input into various system planning studies.  The forecast is 
presented for three weather scenarios. The transmission planning group uses the extreme 90/10 weather 
scenario for its planning purposes. For distribution planning, the degree of diversity is reduced and the 
variability of load is greater, so a 95/5 forecast is used.  The 50/50, or weather-normal scenario is used 
for capacity market, strategic scenarios, incentive mechanisms and other relevant work.   
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Weather Assumptions 
 
Weather data is collected from the relevant weather stations located within the Company’s New 
England service territory and used to weather-adjust peak demands.  The Providence weather station 
is used for Rhode Island. 
 
The weather variables used in the model include heating degree days for the winter months and a 
temperature-humidity index (THI)4 for the summer months. Other variables such as maximum or 
minimum temperature on the peak day are also evaluated.  These weather variables are from the actual 
days that each peak occurred in each season over the historical period.  Summer THI uses a weighted 
three-day index (WTHI)5 to capture the effects of prolonged heat waves that drive summer peaks.  
Weather adjusted peaks are derived for a normal (50/50) weather scenario and extreme weather 
scenarios (90/10 and 95/5)6.   
 

• Normal “50/50” weather is the average weather on the past 20 annual peak days.  
• Extreme “90/10” weather is such that it is expected that 90% of the time it should not be 

exceeded.  It is similarly inferred that it should occur no more than one time in a ten-year period 
on average. 

•  Extreme “95/5” weather is such that it is expected that 95% of the time it should not be 
exceeded.  It is similarly inferred that it should occur no more than one time in a twenty-year 
period on average.   

 
These “normal” and “extremes” are used to derive the weather-adjusted historical and forecasted values 
for each of the normal and extreme cases.  
 
Figure 3 shows the historical, weather-normal, and weather-extreme values for WTHI for the 
Company.   

                                                           
4 THI is calculated as (0.55 * dry bulb temperature) + (0.20 dew point) + 17.5.   Maximum values for each of the 24 hours 
in a day are calculated and the maximum value is used in the WTHI formula.  
5 WTHI is weighted 70% day of peak, 20% one day prior and 10% two days prior. 
6 Normal distribution is assumed to derive the extreme weather scenarios. This “probabilistic” approach employs “Z-values” 
and standard deviations to calculate the extreme weather scenarios. As a result, the more spread out the numbers on peak 
days over the historical period, the more the 90/10 and 95/5 values will be above the mean (or the normal).  
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Figure 3: Actual, weather-normal and extreme WTHI 
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Distributed Energy Resources (DERs) 
 
In Rhode Island there are a number of policies, programs, and technologies that impact customer loads. 
These include, but are not limited to energy efficiency, solar-PV, electric vehicles and demand 
response.  These collectively are termed distributed energy resources (DERs) because they impact the 
loads at the customer level, as opposed to traditional, centralized power supplies. 
 
A base case forecast is developed for each of the DERs and is part of the official forecast.  For each of 
the DERs, a higher case and a lower case are developed, if appropriate. The inclusion of multiple 
scenarios for each DER, as well as the different combinations of them, provides system and strategic 
planners with additional information to make informed decisions.  The discussion below is based on 
the expected, or base case.   
 
Figure 4 shows the expected loads and impacts for the DERs each year.  In general, DERs are expected 
to decrease future growth from 0.4% per year over the next fifteen years to negative 0.6% per year.   
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Figure 4: Annual impact of DERs 

 
 
In addition to impacting the magnitude of the peak, the DERs change the peak-day load shape which 
shifts the peak hour over time.  Over time, the peak hours shifts to later in the day.  The impacts of each 
DER on the peak hour change as the peak hour shifts7.  In general, due to increased solar photovoltaics 
(PV) and electric vehicles (EV) the hour of the peak moves from its current time of 5-6 PM to 7-8-9 
PM over the fifteen-year planning horizon.  As this occurs, the impact of PV is less pronounced on the 
peak hour.  The visible decrease in DERs shown in Figure 4 in 2023 is due to this shift.   
Each of the DERs is discussed next.   

                                                           
7 While the figure shows a step function drop in DERs as the hour shifts, in practice each DER would have a smoother 
impact.  This table only shows each ‘hour-ending’ value.  
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Energy Efficiency (EE) 
 
National Grid has run energy efficiency programs in its Rhode Island jurisdiction for  many years and 
will continue to do so for the foreseeable future.  In the short-term, energy efficiency targets are based 
on approved company programs. Over the longer term, the Company assumes the market begins to 
saturate and the rate of new EE is assumed to decline.  This allows continued cumulative growth of EE 
over time, however at a lower rate of new EE each year to account for long-term saturation, higher 
marginal costs, and a lower load base to capture savings from as long-term EE lowers overall load over 
time.  (This practice of declining EE over time is similar to what each regional ISO does).   
Figure 4 above shows the expected load and energy efficiency program impacts to peaks by year for 
the base case.  As of 2019, it is estimated that these EE programs have reduced load by 338 MW, or 
15.6% compared to the counterfactual with no EE programs.  By 2034, it is expected that this reduction 
will grow to 654 MW or 28.4% of what load would have been had these programs not been 
implemented.  Over the fifteen-year planning horizon these reductions lower annual peak growth from 
0.4% to negative 0.1% per year.  
 
 
Solar - PV8 
 
There has been a rapid increase in the adoption of solar PV throughout the state.  Actual installed PV 
is tracked by the Company and used for the historical values in Figure 5.  The projection for the future 
is based on an estimate of installations for units already in the application queue for the first two years, 
then a continuation of those levels until year 2023, and then a slowly declining number of new annual 
installations to account for saturation. 
Figure 5 shows the historical and projected connected PV installations.  As of 2019, it is estimated 
about 224 MWs will have been connected, growing to 1,506 MW by the end of the planning period.    
 

                                                           
8 This discussion is limited to PV which expected to reduce loads and would not include those PV installations considered 
as ‘supply’ by the ISO.  This can include both ‘behind-the-meter” and in “front-of-the-meter” for those installations like 
community solar which is allocated back to customers. 
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Figure 5: Solar-PV connected nameplate (AC) MW by year  

 
While installed PV continues to grow, suppressing peak load, its impact drops off considerably as the 
peak hour shifts later in the day when there is less daylight.   
 
 
Electric Vehicles (EV) 
 
Electric vehicles increase peak load over time.  Electric vehicles of interest are those that “plug-in” to 
the electric system and include “plug-in hybrid electric vehicles” (PHEVs) and “plug-in battery-only 
electric vehicles” (BEVs).  These two types are those that could have potential impacts on the electric 
network.   
The Company has been tracking EV adoption in its service territory for several years.  Each year, the 
rate of electric vehicle adoption has been increasing.  The base case forecast for the number of newly 
registered electric vehicles within the Company’s service territory uses the recent trend showing this 
increased rate of adoption yielding an increasing number of new EVs each year.     
Figure 6 shows the historical and estimated number of EVs in the Company’s upstate New York service 
territory.  As of the end of 2019, it is estimated that almost 2,000 EVs will be on the roads in the service 
territory, growing to almost 34,000 by the end of the fifteen-year planning horizon.   
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Figure 6: Number of Incremental and Cumulative EVs 
 

It is estimated that these vehicles may have increased cumulative summer peak loads by about 0.4 MW 
as of 2019, increasing to about 13 MW of cumulative peak load increase in year 2034.  While EVs do 
add to both peak and energy loads over time, they are considered ‘beneficial’9 electrification.  
 
Demand Response (DR) 
 
Demand Response (or “DR”) programs actively target reductions to peak demand during hours of high 
expected demand and/or reliability problems.  These resources must be dispatched, unlike the more 
passive energy efficiency programs that provide savings throughout the year.  The DR programs enable 
utilities and operating areas, such as the Independent System Operator (ISO) to act in response to a 
system reliability concern or economic (pricing) signal.  During these events, customers can actively 
participate by either cutting their load or by turning on a generator to displace load from behind the 
customer’s meter.  
In general, there are two categories of Demand Response programs in Rhode Island.  These are ISO 
programs and Company retail level programs.   
The ISO programs, referred here as “wholesale DR”, have been active for several years and were 
activated multiple times over that period.  There were no ISO activations this year.  The company’s 
policy has been to add-back reductions from these dispatches to its reported system peak numbers.  
This is because the Company cannot dispatch the ISO resources so there is no guarantee that these ISO 
DR events would be at the times of Company peaks.  Therefore, the company must plan assuming they 
are not called.   

                                                           
9 Beneficial electrification is based on an overall portfolio of lowered carbon emissions from the transportation sector 
coupled with lower/carbon free generation of electricity in the power sector to support the charging of the EVs.  
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The Company recently began to run its own DR program at the ‘retail’, or customer level over the last 
few years.  In contrast to the wholesale level DR programs implemented by the ISO, these programs 
are activated by the Company.   
In 2019, estimated impact of the retail DR program was about 27 MW and is expected to grow to about 
54 MW, or 2.3% of summer peak load by year 2034.  The Company DR program was not called on 
this year’s Sunday, July 21st peak.  The hours of dispatch for DR would be assumed to move over time 
to capture the hours of the peak, however, as the hours of the peak move outside of normal commercial 
sector activity it is expected that additional DR impacts would be harder to achieve.  
 
 
 
 
All prior discussion on load & DERs above is limited to the base case.  Additional higher and lower 
scenarios are provided later in this section (see ‘DER scenarios’) and in the Appendices.  
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Peak Day 24 Hourly Curves 
 
While the single summer peak values discussed above are of major importance, the estimated impacts 
due to DERs on the load profile on these peak days is also important.  A 24-hour peak day load profile 
is provided below.  This allows the Company to look beyond the traditional approach of predicting 
only the ‘single’ highest seasonal system peak each year.   The process looks at the hourly load shape 
of all 24 hours of each peak day for each year of the planning horizon to determine the load and impact 
of DERs.  This is useful to show the changing hours of the peaks as more DERs are added.  For example, 
as more and more solar PV is placed on the system, the concept is that the summer peak hour will shift 
away from afternoon hours where solar irradiation is highest to evening hours as the solar reductions 
taper off.  And as more electric vehicles chargers are installed, evening and nighttime loads can go up. 
 
Figure 7 shows the impact of the “24 hour” peak summer day for selected years over the planning 
horizon for the base case DERs.   
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   Figure 7: Peak Summer day hourly load, pre and post DERs 
 
 
Figure 7 clearly shows how the expected DERs not only lower the loads, but also shift the hour of the 
peaks.  “Gross” refers to loads before DER impacts and “Net’ refers to loads after DER.  The selected 
years are 2020, 2024, 2029 and 2034.   
 
Figure 8 shows the impact of the “24 hour” peak winter day for selected years over the planning horizon 
with the base case DERs.   
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Figure 8: Peak Winter day hourly load, pre and post DERs 
 
This figure shows the dual peaks associated with winter days as well as the very low load hours during 
the daytime hours due to solar and the rapid ramp ups needed as the sun sets.  The figures above show 
the Gross and Net load profiles for the base case DERs.   
 
Appendix C contains additional load shapes for other day types including: summer, winter and shoulder 
month average weekdays and weekends.  These show the varying seasonal patterns as well as the lower 
load shoulder months which are mostly comprised of base load with minimal impacts of cooling or 
heating.  Weekend load patterns also provide insight to lower load profiles since there is no weekday 
business load.   One item of note is that where the highest peaks tend to drop over time for the system 
summer peaks, in the average day profiles one can see some growth in the evening and early night time 
hours.  One reason for this is that demand response is not considered to be implemented in shoulder 
periods and on average days.   
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DER Scenarios 
 
The body of this report thus far has shown results for the peak forecast with the base case DERs 
scenario.  The Company has also looked at a number of scenarios where each of the DERs (EE, PV, 
EV and DR) also has a higher case and a lower case scenario, as appropriate.  Looking at a range of 
scenarios can provide planners with additional information on what loads might be under various 
combinations of DER scenarios10.   
Figure 9 shows what the range of annual summer peaks could look like for all of the various 
combinations of DER scenarios for each of the next fifteen years.  
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Figure 9: Summer Peaks (50/50), NET, all DER scenarios 

 
 

                                                           
10 In this forecast, four DERs, each with three scenarios – base, higher and lower, creates 81 cases (3^4) for each weather 
scenario.  With three weather scenarios 243 cases are generated for the Company. 
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Figure 10: Annual Summer Peaks for Base Case, Maximum and Minimum Cases 
 
 
Figure 10 is similar to the Figure 9, however with only the maximum, minimum and base cases shown.  
It should be noted that no attempt to put probabilities on these cases are made in this forecast and the 
likelihood of either the maximum or minimum may be low or high.  Figure 10 shows that the range 
five years from now in year 2024 ranges from about 1,660 MW to 1,740 MW - an 80 MW spread, with 
the base case at 1,662 MW.  The uncertainty increases over time, so that fifteen years from now in year 
2034, the range expands from about 1,600 MW to about 1,825 MW, or about a 225 MW spread, with 
the base case at 1,606 MW.  It is noted that the base case is very close to the minimum case, meaning 
that most of the risk is in the higher load direction.  This is expected based on the DER scenarios.  
Specifically,  

• there is no high EE case (i.e. lower loads) in Rhode Island 
• there is no high DR case 
• there are no energy storage scenarios 
• the base and high PV case is the same in the early years.  In the mid to later years, the hour of 

the peak moves to late evening and early night hours where PV does not have significant impact 
 
 
While the figures above show what the longer term annual single summer peaks look like, Figures 11 
and 12 show what the 24-hour peak day profiles might be for selected years.  
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      Figure 11:  50/50 case, net summer peak, w/range of DER scenarios, year 2024 
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    Figure 12:  50/50 case, net summer peak, w/range of DER scenarios, year 2034 

  
 
What becomes apparent is that the range of possible outcomes in the early years, quickly widens fifteen 
years out.  Note that the mid-day hours have a wider range of possible loads than other times of the 
day.   
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Appendices D and E describe the process for determining these scenarios and what the input cases look 
like.    
 
 
The base case DER projections included in this forecast are based on current trends, approved 
programs, and existing state policy targets.  They are considered the most probable scenario at this 
time.  The higher and lower scenarios are provided to give additional insights into what loads could 
look like under different scenarios.  These are not meant to be all-inclusive and may or may not capture 
some of the more ambitious and aspirational type DER scenarios associated with more renewables due 
to climate and other regional discussions.  These can include, among other things, additional 
electrification of the transportation sector and electrification of the heating sector.  The Company is 
actively monitoring these processes and will incorporate, as appropriate, new policies and scenarios 
as they become more likely.   In addition, no attempt to put probabilities on any of the base, higher or 
lower scenarios are made in this forecast.  The Company is investigating adding probabilities for future 
iterations of this report.   The Company is also part of Grid Modernization, more specifically in Rhode 
Island termed Power Sector Transformation (PST), and considers scenarios and work in that arena in 
this forecast as appropriate.   
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Appendix A:  Forecast Details 
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NECO
SUMMER Peaks AFT ER DER Impacts *

WT HI

YEAR (MW ) (% Grwth) (MW ) (% Grwth) (MW ) (% Grwth) (MW ) (% Grwth) ACT UAL

2003 1,670 1,815 1,965 2,008 80.1
2004 1,628 -2.5% 1,851 2.0% 2,009 2.2% 2,054 2.3% 78.5

2005 1,805 10.8% 1,784 -3.6% 1,941 -3.4% 1,986 -3.3% 83.1
2006 1,985 10.0% 1,814 1.7% 1,956 0.7% 1,994 0.4% 85.9
2007 1,777 -10.5% 1,864 2.7% 2,023 3.4% 2,068 3.7% 80.9
2008 1,824 2.6% 1,828 -1.9% 1,980 -2.1% 2,023 -2.2% 82.9
2009 1,713 -6.1% 1,829 0.1% 2,004 1.2% 2,054 1.5% 80.3
2010 1,872 9.3% 1,812 -1.0% 1,986 -0.9% 2,035 -0.9% 84.5
2011 1,974 5.5% 1,831 1.0% 2,003 0.9% 2,052 0.8% 84.8
2012 1,892 -4.2% 1,835 0.2% 1,993 -0.5% 2,038 -0.7% 83.5
2013 1,965 3.9% 1,831 -0.2% 2,003 0.5% 2,052 0.7% 84.7
2014 1,653 -15.9% 1,824 -0.4% 1,998 -0.2% 2,048 -0.2% 80.4
2015 1,738 5.1% 1,865 2.2% 2,053 2.8% 2,107 2.9% 80.4
2016 1,803 3.8% 1,791 -3.9% 1,964 -4.3% 2,013 -4.4% 82.6
2017 1,688 -6.4% 1,737 -3.0% 1,910 -2.7% 1,960 -2.7% 81.7
2018 1,847 9.4% 1,785 2.8% 1,961 2.6% 2,010 2.6% 83.4
2019 1,750 -5.3% 1,753 -1.8% 1,957 -0.2% 2,015 0.2% 84.5
2020 -                -                      1,730 -1.3% 1,943 -0.7% 2,003 -0.6% -               
2021 -                -                      1,694 -2.1% 1,905 -2.0% 1,965 -1.9% -               
2022 -                -                      1,678 -1.0% 1,892 -0.7% 1,953 -0.6% -               
2023 -                -                      1,665 -0.8% 1,878 -0.7% 1,940 -0.7% -               
2024 -                -                      1,662 -0.1% 1,875 -0.2% 1,935 -0.3% -               
2025 -                -                      1,660 -0.1% 1,876 0.1% 1,937 0.1% -               
2026 -                -                      1,657 -0.2% 1,876 0.0% 1,938 0.0% -               
2027 -                -                      1,652 -0.3% 1,873 -0.2% 1,936 -0.1% -               
2028 -                -                      1,645 -0.4% 1,869 -0.2% 1,932 -0.2% -               
2029 -                -                      1,639 -0.4% 1,864 -0.2% 1,928 -0.2% -               
2030 -                -                      1,633 -0.3% 1,861 -0.2% 1,926 -0.2% -               
2031 -                -                      1,627 -0.4% 1,856 -0.3% 1,921 -0.2% -               
2032 -                -                      1,619 -0.5% 1,849 -0.3% 1,915 -0.3% -               
2033 -                -                      1,614 -0.3% 1,841 -0.5% 1,907 -0.4% -               
2034 -                -                      1,605 -0.5% 1,828 -0.7% 1,894 -0.6% -               

50/50 90/10
Avg, last 15 yrs  -0.4% -0.2% -0.1% WT HI 
Avg. last 10 yrs  -0.4% -0.2% -0.2% NORMAL 82.4           
Avg. last 5 yrs  -0.8% -0.4% -0.3% EXTREME 90/ 10 85.3           
BASE 2019 EXTREME 95/ 5 86.1           
Avg. next 5 yrs -1.1% -0.9% -0.8%
Avg. next 10 yrs -0.7% -0.5% -0.4%
Avg. next 15 yrs -0.6% -0.5% -0.4%

* impacts include  energy e fficiency, sola r pv, e lectric vehicles, energy storage  and  company demand response

Actua ls Norma l 50-50 Extreme  90-10 Extreme  95-5
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NECO SUMMER 50/50 Peaks (MW)     (before & after DERs)   

Calendar Reconstituted Forecast Forecast Forecast Forecast Forecast Final Forecast
Year (before DER) w/ EE only w/ PV only w/ EV only w/ DR only w/ ES only (after all DER) EE PV EV DR ES DER EE PV EV DR ES DER

2003 1,824 1,815 1,824 1,824 1,824 1,824 1,815 9 0 0.0 0.0 0.0 9 0.5% 0.0% 0.0% 0.0% 0.0% 0.5%
2004 1,872 1,851 1,872 1,872 1,872 1,872 1,851 21 0 0.0 0.0 0.0 21 1.1% 0.0% 0.0% 0.0% 0.0% 1.1%
2005 1,814 1,784 1,814 1,814 1,814 1,814 1,784 30 0 0.0 0.0 0.0 30 1.7% 0.0% 0.0% 0.0% 0.0% 1.7%
2006 1,856 1,815 1,855 1,856 1,856 1,856 1,814 41 0 0.0 0.0 0.0 41 2.2% 0.0% 0.0% 0.0% 0.0% 2.2%
2007 1,915 1,864 1,915 1,915 1,915 1,915 1,864 51 0 0.0 0.0 0.0 51 2.7% 0.0% 0.0% 0.0% 0.0% 2.7%
2008 1,890 1,829 1,890 1,890 1,890 1,890 1,828 61 0 0.0 0.0 0.0 62 3.2% 0.0% 0.0% 0.0% 0.0% 3.3%
2009 1,907 1,830 1,906 1,907 1,907 1,907 1,829 77 1 0.0 0.0 0.0 77 4.0% 0.0% 0.0% 0.0% 0.0% 4.0%
2010 1,901 1,812 1,901 1,901 1,901 1,901 1,812 89 1 0.0 0.0 0.0 90 4.7% 0.0% 0.0% 0.0% 0.0% 4.7%
2011 1,933 1,832 1,932 1,933 1,933 1,933 1,831 102 1 0.0 0.0 0.0 103 5.3% 0.1% 0.0% 0.0% 0.0% 5.3%
2012 1,957 1,836 1,955 1,957 1,957 1,957 1,835 121 2 0.0 0.0 0.0 123 6.2% 0.1% 0.0% 0.0% 0.0% 6.3%
2013 1,988 1,840 1,979 1,988 1,988 1,988 1,831 148 9 0.0 0.0 0.0 157 7.4% 0.4% 0.0% 0.0% 0.0% 7.9%
2014 2,021 1,835 2,011 2,021 2,021 2,021 1,824 187 11 0.0 0.0 0.0 197 9.2% 0.5% 0.0% 0.0% 0.0% 9.8%
2015 2,100 1,880 2,085 2,100 2,100 2,100 1,865 220 16 0.1 0.0 0.0 236 10.5% 0.7% 0.0% 0.0% 0.0% 11.2%
2016 2,064 1,813 2,042 2,064 2,064 2,064 1,791 250 22 0.1 0.0 0.0 272 12.1% 1.1% 0.0% 0.0% 0.0% 13.2%
2017 2,062 1,782 2,025 2,062 2,053 2,062 1,737 280 37 0.1 8.3 0.0 325 13.6% 1.8% 0.0% 0.4% 0.0% 15.8%
2018 2,165 1,857 2,116 2,165 2,142 2,165 1,785 308 49 0.2 22.8 0.0 379 14.2% 2.3% 0.0% 1.1% 0.0% 17.5%
2019 2,172 1,834 2,118 2,172 2,145 2,172 1,753 338 54 0.4 27.3 0.0 418 15.6% 2.5% 0.0% 1.3% 0.0% 19.3%
2020 2,269 1,903 2,134 2,270 2,232 2,269 1,730 367 136 0.5 37.7 0.0 540 16.2% 6.0% 0.0% 1.7% 0.0% 23.8%
2021 2,238 1,842 2,134 2,239 2,193 2,238 1,694 395 104 0.8 45.0 0.0 544 17.7% 4.6% 0.0% 2.0% 0.0% 24.3%
2022 2,273 1,851 2,144 2,274 2,228 2,273 1,678 422 129 1.0 45.7 0.0 596 18.6% 5.7% 0.0% 2.0% 0.0% 26.2%
2023 2,209 1,762 2,156 2,212 2,163 2,209 1,665 447 54 2.4 46.5 0.0 545 20.2% 2.4% 0.1% 2.1% 0.0% 24.7%
2024 2,239 1,768 2,177 2,242 2,192 2,239 1,662 471 62 3.1 47.2 0.0 577 21.0% 2.8% 0.1% 2.1% 0.0% 25.8%
2025 2,268 1,774 2,198 2,272 2,220 2,268 1,660 494 70 3.8 47.9 0.0 608 21.8% 3.1% 0.2% 2.1% 0.0% 26.8%
2026 2,294 1,778 2,217 2,298 2,245 2,294 1,657 515 77 4.6 48.6 0.0 637 22.5% 3.4% 0.2% 2.1% 0.0% 27.8%
2027 2,316 1,780 2,232 2,322 2,267 2,316 1,652 536 84 5.4 49.4 0.0 664 23.1% 3.6% 0.2% 2.1% 0.0% 28.7%
2028 2,336 1,780 2,245 2,342 2,286 2,336 1,645 556 91 6.4 50.1 0.0 691 23.8% 3.9% 0.3% 2.1% 0.0% 29.6%
2029 2,354 1,780 2,256 2,361 2,303 2,354 1,639 574 98 7.4 50.8 0.0 715 24.4% 4.1% 0.3% 2.2% 0.0% 30.4%
2030 2,372 1,780 2,268 2,380 2,320 2,372 1,633 592 104 8.5 51.5 0.0 739 24.9% 4.4% 0.4% 2.2% 0.0% 31.1%
2031 2,387 1,779 2,278 2,397 2,335 2,387 1,627 608 110 9.6 52.2 0.0 761 25.5% 4.6% 0.4% 2.2% 0.0% 31.9%
2032 2,285 1,661 2,285 2,296 2,233 2,285 1,619 624 0 10.9 52.8 0.0 666 27.3% 0.0% 0.5% 2.3% 0.0% 29.2%
2033 2,295 1,655 2,295 2,307 2,242 2,295 1,614 640 0 11.9 53.4 0.0 681 27.9% 0.0% 0.5% 2.3% 0.0% 29.7%
2034 2,300 1,647 2,300 2,313 2,247 2,300 1,605 654 0 12.8 54.0 0.0 695 28.4% 0.0% 0.6% 2.3% 0.0% 30.2%

Avg, last 15 yrs 1.0% -0.1% 0.8% 1.0% 0.9% 1.0% -0.4% EE: Energy Efficiency
Avg. last 10 yrs 1.3% 0.0% 1.1% 1.3% 1.2% 1.3% -0.4% PV: Solar - Photovoltaics
Avg. last 5 yrs 1.4% 0.0% 1.0% 1.4% 1.2% 1.4% -0.8% EV: Electric Vehicles
BASE 2019 DR: Demand Response (Company only)
Avg. next 5 yrs 0.6% -0.7% 0.6% 0.6% 0.4% 0.6% -1.1% ES: Energy Storage
Avg. next 10 yrs 0.8% -0.3% 0.6% 0.8% 0.7% 0.8% -0.7%

Avg. next 15 yrs 0.4% -0.7% 0.6% 0.4% 0.3% 0.4% -0.6%

----------------------------------------------------  SYSTEM PEAK  ------------------------------------------------------- ---------------------------  DER IMPACTS  ----------------------------------
% of reconstituted peaks
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NECO
WINTER Peaks afte r DER Impacts *

HDD_wtd

YEAR (MW ) (% Grwth) (MW ) (% Grwth) (MW ) (% Grwth) (MW ) (% Grwth) ACT UAL

2003 1,389 1,389  1,389  1,389  55.7
2004 1,394 0.4% 1,428 2.8% 1,484 6.8% 1,500 7.9% 36.7
2005 1,329 -4.6% 1,324 -7.3% 1,375 -7.3% 1,390 -7.3% 45.0
2006 1,329 0.0% 1,317 -0.5% 1,369 -0.5% 1,384 -0.4% 45.5
2007 1,352 1.7% 1,327 0.8% 1,378 0.6% 1,392 0.6% 44.8
2008 1,305 -3.5% 1,317 -0.8% 1,371 -0.5% 1,387 -0.4% 40.0
2009 1,294 -0.8% 1,328 0.9% 1,386 1.1% 1,402 1.1% 35.0  
2010 1,315 1.6% 1,265 -4.8% 1,324 -4.5% 1,340 -4.4% 53.1
2011 1,243 -5.5% 1,251 -1.1% 1,309 -1.1% 1,325 -1.1% 41.6
2012 1,320 6.2% 1,290 3.1% 1,347 3.0% 1,364 2.9% 51.9
2013 1,328 0.7% 1,324 2.6% 1,382 2.6% 1,399 2.6% 43.9
2014 1,275 -4.0% 1,229 -7.1% 1,288 -6.8% 1,305 -6.7% 52.2
2015 1,223 -4.1% 1,201 -2.3% 1,255 -2.6% 1,270 -2.7% 55.0
2016 1,239 1.3% 1,278 6.4% 1,344 7.1% 1,362 7.3% 35.9
2017 1,277 3.1% 1,206 -5.6% 1,283 -4.5% 1,305 -4.2% 53.8
2018 1,301 1.9% 1,250 3.7% 1,320 2.9% 1,340 2.6% 51.0
2019 -               -                      1,234 -1.3% 1,305 -1.2% 1,325 -1.1% -               
2020 -               -                      1,214 -1.6% 1,287 -1.4% 1,307 -1.4% -               
2021 -               -                      1,196 -1.5% 1,270 -1.3% 1,291 -1.2% -               
2022 -               -                      1,180 -1.4% 1,255 -1.2% 1,277 -1.1% -               
2023 -               -                      1,165 -1.2% 1,242 -1.0% 1,264 -1.0% -               
2024 -               -                      1,152 -1.1% 1,231 -0.9% 1,253 -0.9% -               
2025 -               -                      1,141 -1.0% 1,221 -0.8% 1,243 -0.8% -               
2026 -               -                      1,130 -0.9% 1,212 -0.7% 1,235 -0.7% -               
2027 -               -                      1,122 -0.8% 1,205 -0.6% 1,229 -0.6% -               
2028 -               -                      1,114 -0.7% 1,199 -0.5% 1,223 -0.4% -               
2029 -               -                      1,108 -0.6% 1,194 -0.4% 1,219 -0.3% -               
2030 -               -                      1,103 -0.4% 1,191 -0.3% 1,216 -0.3% -               
2031 -               -                      1,099 -0.4% 1,188 -0.2% 1,214 -0.2% -               
2032 -               -                      1,096 -0.3% 1,187 -0.1% 1,212 -0.1% -               
2033 -               -                      1,094 -0.2% 1,186 -0.1% 1,212 0.0% -               

Avg, last 15 yrs  -0.7% -0.3% -0.2% HDD_wtd
Avg. last 10 yrs  -0.5% -0.4% -0.3% NORMAL 43.8        
Avg. last 5 yrs  -1.1% -0.9% -0.9% EXTREME 90/ 10 54.7        
BASE 2018 EXTREME 95/ 5 57.8        
Avg. next 5 yrs -1.4% -1.2% -1.2%
Avg. next 10 yrs -1.1% -1.0% -0.9%
Avg. next 14 yrs -0.9% -0.8% -0.7%

* impacts include  energy e fficiency, sola r pv, e lectric vehicles, energy storage  and  company demand response
    (sola r and demand response  a re  zero a t times of winter peak)

Actua ls Normal 50-50 Extreme  10-90 Extreme  05-95
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Appendix B:  Historical Peaks Days and Hours 
 
 

Summer Peaks        Winter Peaks 
 

Year Date Hour-Ending
2003 8/22/2003 15
2004 8/30/2004 15
2005 8/5/2005 15
2006 8/2/2006 15
2007 8/3/2007 15
2008 6/10/2008 15
2009 8/18/2009 15
2010 7/6/2010 15
2011 7/22/2011 16
2012 7/18/2012 15
2013 7/19/2013 15
2014 9/2/2014 16
2015 7/20/2015 15
2016 8/12/2016 16
2017 7/20/2017 16
2018 8/29/2018 17
2019 7/21/2019 18    

Year Date Hour-Ending
2003-04 1/15/2004 19
2004-05 12/20/2004 19
2005-06 12/14/2005 18
2006-07 2/5/2007 19
2007-08 1/3/2008 19
2008-09 12/8/2008 18
2009-10 12/29/2009 19
2010-11 1/24/2011 19
2011-12 1/4/2012 18
2012-13 1/24/2013 19
2013-14 12/17/2013 18
2014-15 1/8/2015 18
2015-16 2/15/2016 19
2016-17 12/15/2016 18
2017-18 1/2/2018 19
2018-19 1/21/2019 18  
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Appendix C:  Load Shapes for Typical Day Types 
 

(for Base Case) 
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Energy Efficiency (NECO) 
Summer Peak MWs

Year Low - inc Low - cum Base - inc Base - cum High - inc High - cum
2015 33.3             219.9           33.3          219.9        33.3         219.9        
2016 30.5             250.4           30.5          250.4        30.5         250.4        
2017 29.4             279.8           29.4          279.8        29.4         279.8        
2018 28.8             308.6           28.8          307.7        28.8         307.7        
2019 29.3             337.9           29.3          336.7        29.3         336.7        
2020 29.4             367.3           29.4          365.7        29.4         365.7        
2021 26.5             393.8           26.2          391.8        26.2         391.8        
2022 23.8             417.7           24.9          416.7        24.9         416.7        
2023 21.5             439.1           23.6          440.3        23.6         440.3        
2024 19.3             458.4           22.4          462.8        22.4         462.8        
2025 17.4             475.8           21.3          484.1        21.3         484.1        
2026 15.6             491.5           20.3          504.3        20.3         504.3        
2027 14.1             505.5           19.2          523.6        19.2         523.6        
2028 12.7             518.2           18.3          541.8        18.3         541.8        
2029 11.4             529.6           17.4          559.2        17.4         559.2        
2030 10.3             539.9           16.5          575.7        16.5         575.7        
2031 9.2               549.1           15.7          591.4        15.7         591.4        
2032 8.3               557.4           14.9          606.3        14.9         606.3        
2033 7.5               564.9           14.1          620.4        14.1         620.4        
2034 6.7               571.6           13.4          633.8        13.4         633.8         
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Solar – PV (NECO) 
Connected Nameplate (MW)

Year Low - inc Low - cum Base - inc Base - cum High - inc High - cum

2015 4                  22                4              22            4                22              
2016 15                37                15            37            15              37              
2017 25                62                25            62            25              62              
2018 56                118              56            118           56              118            
2019 106              224              106           224           106            224            
2020 105              329              105           329           105            329            
2021 95                424              105           434           105            434            
2022 85                509              105           539           105            539            
2023 77                585              105           644           105            644            
2024 69                654              100           744           105            749            
2025 62                716              95            839           105            855            
2026 56                772              90            929           105            960            
2027 50                822              86            1,015        105            1,065          
2028 45                868              81            1,096        105            1,170          
2029 41                908              77            1,173        105            1,275          
2030 37                945              73            1,247        105            1,380          
2031 33                978              70            1,317        100            1,480          
2032 30                1,008            66            1,383        95              1,575          
2033 27                1,035            63            1,446        90              1,665          
2034 24                1,059            60            1,506        86              1,751           
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Electric Vehicles (NECO) 
Number of Vehicles
year Low - inc Low - cum Base - inc Base - cum High - inc High - cum

2015 120                   404                   120                      404                      120                  404               
2016 155                   559                   155                      559                      155                  559               
2017 318                   877                   318                      877                      318                  877               
2018 397                   1,274               397                      1,274                  397                  1,274            
2019 639                   1,913               639                      1,913                  639                  1,913            
2020 637                   2,550               850                      2,763                  2,268              4,181            
2021 637                   3,186               1,063                  3,827                  4,607              8,788            
2022 637                   3,823               1,276                  5,103                  7,657              16,445         
2023 637                   4,459               1,489                  6,592                  8,934              25,379         
2024 637                   5,096               1,702                  8,294                  10,211            35,590         
2025 637                   5,732               1,915                  10,208                11,489            47,079         
2026 637                   6,369               2,128                  12,336                12,766            59,845         
2027 637                   7,006               2,341                  14,677                14,043            73,888         
2028 637                   7,642               2,553                  17,230                15,321            89,209         
2029 637                   8,279               2,766                  19,996                16,598            105,807       
2030 637                   8,915               2,979                  22,976                17,875            123,682       
2031 605                   9,520               2,873                  25,848                17,237            140,919       
2032 575                   10,095             2,758                  28,606                16,548            157,467       
2033 546                   10,640             2,637                  31,244                15,824            173,291       
2034 518                   11,159             2,513                  33,757                15,080            188,371        
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Demand Response (NECO) 
Year Low - inc Low - cum Base - inc Base - cum High - inc High - cum
2015 -               -               -             -             -              -            
2016 -               -               -             -             -              -            
2017 11                11                11.0           11.0           11.0             11.0           
2018 19                30                19.4           30.4           19.4             30.4           
2019 6                  36                6.0             36.4           6.0              36.4           
2020 14                50                13.9           50.3           13.9             50.3           
2021 10                60                9.7             60.0           9.7              60.0           
2022 -               -               1.0             61.0           1.0              61.0           
2023 -               -               1.0             61.9           1.0              61.9           
2024 -               -               1.0             62.9           1.0              62.9           
2025 -               -               1.0             63.9           1.0              63.9           
2026 -               -               1.0             64.9           1.0              64.9           
2027 -               -               1.0             65.8           1.0              65.8           
2028 -               -               1.0             66.8           1.0              66.8           
2029 -               -               1.0             67.8           1.0              67.8           
2030 -               -               0.9             68.7           0.9              68.7           
2031 -               -               0.9             69.6           0.9              69.6           
2032 -               -               0.8             70.4           0.8              70.4           
2033 -               -               0.8             71.2           0.8              71.2           
2034 -               -               0.8             71.9           0.8              71.9            
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Appendix E:  DER Scenarios Development 
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Base Case: 

EE:    

• The approved Company goals from the Subject Matter Experts (SMEs) are used for the short-term
(i.e. through 2020).  

• Post-2020, a declining annual incremental new EE assumption is applied, which is similar to ISO-
NE’s assumption to reflect the concept of declining returns over time as the market becomes
saturated. As a result, the cumulative annual value is still expected to continue to grow but at a
slower rate each year.  This value is set at 5% less each year. 

 

PV:   

• The near-term (i.e. 2019 and 2020) predictions are based on SME expectations for new installations
estimated from those in the queue. The projections are compared with the state policy goal of about
40 MW/year (renewable energy growth (REG)). The base case is already doing more than the state
target as of now.  

• From 2021 to 2023, the same level of incremental growth as 2020 is assumed.  This is based on the
current queue which has enough to continue at the 2019 assumed rate for several years.  

• For the longer term, similar, to other technologies, new installations are assumed to taper off over
time due to saturation and increasing costs for the same reductions (at 5% less as in EE above). 

 

EV:   

• The near-term trend in annual installations is used to project future installations.  This trend is
considered to continue through 2030 which coincides with the major milestone year for the 80 *
50 target, a year where many policy targets in the Northeast are established. 

• Post-2030 to the end of the forecast horizon, the incremental growth is assumed to taper off. The
annual decrease is about 4-5% fewer new vehicles per year than the prior year.   

 

DR (retail):   

• For the short term (i.e. until 2021), the approved Company targets from the SMEs in the DR Dept.
are used as the projection.  

• For the longer term, because the 2021 target level is already at an ‘aggressive’ level as defined by
the consultant report on market potential study (in MA), the projections are only allowed to grow
at a minimum rate (i.e. about 10% of the 2021 level).  

ES:   

• There is currently no energy storage state policy target in RI, thus no assumption for energy storage
is made for this planning cycle there.  The Company will monitor this and update future forecasts
as appropriate.  It is noted that there is a small amount of storage being captured in the Company’s
Demand Response program in RI. 
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High Case: 

EE:  

There is no high case at this time because a recent market potential study in MA shows the base is already
established at the potential level and a similar study is underway in RI.  

 

PV:  

There is no specific new expanded target yet approved in RI, however, there is much discussion in all three
states (NY, MA, and RI) on increased renewables by milestone year 2030.  Thus, the high case is assumed
to be a continuation of the base case levels until milestone year 2030 before saturation and declining growth
is assumed.  However, a continuation of the base case levels in the 2020’s years (vs. an increase in those
levels) easily make more than double current state policy target by 2030. 

 

EV:   

The base case does not meet the ZEV target by year 2025, which is about 45,000. Thus, the high EV case
is a significant increase in annual growth to achieve the ZEV target by 2025.  Annual installations are
rapidly increased to make the targets.  No attempt is made to determine the feasibility of such rapid
increases.  This trend is continued until the milestone year 2030 where in subsequent years saturation is
assumed and an annual decline in new vehicles is assumed.  This level is set at about 5% less per year as in
the other technologies. It is assumed that significant incentives on the state and federal levels, as well as a
transformational change in the industry would be required to enable this scenario.    

 

DR:  

No high case is developed because the base case is already at an aggressive level.  
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Low Case: 

EE:   

The low case begins the same as in the base cases, however, the tapering off is set at 10% less each year
instead of 5%.  

 

PV:  

The low case for PV is a tapering off of the current base case in year 2021, the year after the current SME
short term projections end, instead of in the year 2023.  It also assumes a faster tapering off at 10% less
each year.  

 

EV:   

The low case is a continuation of the 2019 annual adoption levels.  This case assumes continued annual
growth, but at a flat level instead of increasing annual levels.  In this scenario, the adoption of EVs comes
nowhere close to the ZEV targets over the entire 15-year planning horizon.  

 

DR:  

The low case for DR is assumed to be a discontinuation of the DR program in the year 2022.  Since DR
needs to be implemented, dispatched, and paid for continuously unlike other DER programs which once
installed persist for many years and still garner savings, the low case is assumed to be an end to the DR due
to budget or other circumstances.  

 

Other:   

• DERs profiles are applied to allocate the annual projections to peak hours and daily load profiles.
Typical Northeastern profiles are applied to all companies and zones.  

• It is noted that no attempt to assign probabilities to each of the base, high and low scenarios are made
at this time. The base case will be used to establish the forecast base.  The highs and lows are provided
to inform possible higher and lower cases than the base.  Future cycles of the ELF will consider
probabilistic approaches. 
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Appendix F:  Power Supply Areas (PSAs) 
 

Year One Weather-Adjustment and Multi-Year Annual Growth Percentages (Summer) after EE,  PV and EV impacts

2019 Weather-Adjustments (2) Annual Growth Rates (percents) (3) 5-yr avg 5-yr avg 5-yr avg

State PSA Zone (1) for 50/50 for 90/10 for 95/5 2020 2021 2022 2023 2024 '20  to '24 '25 to '29 '30 to '34
RI Blackstone Valley RI 100.2% 111.8% 115.1% (4.2)           (1.1)           (0.2)           (0.2)           (0.2)           (1.2)             (0.3)             (0.5)             
RI Newport RI 100.2% 111.8% 115.1% (3.7)           (0.7)           0.1             0.1            0.1            (0.8)             (0.1)             (0.4)             
RI Providence RI 100.2% 111.8% 115.1% (4.1)           (1.0)           (0.2)           (0.2)           (0.2)           (1.1)             (0.3)             (0.5)             
RI Western Narraganset RI 100.2% 111.8% 115.1% (3.2)           (0.2)           0.6             0.5            0.4            (0.4)             0.2              (0.2)              

 
Year One Weather-Adjustment & Multi-Year Annual Growth (Summer) after EE & EV impacts, but before PV reductions

2019 Weather-Adjustments (2) Annual Growth Rates (percents) (3) 5-yr avg 5-yr avg 5-yr avg

State PSA Zone (1) for 50/50 for 90/10 for 95/5 2020 2021 2022 2023 2024 '20 to '24 '25 to '29 '30 to '34
RI Blackstone Valley RI 100.2% 111.8% 115.1% (5.3)           (0.6)           0.2             0.2             0.2            (1.1)             0.1              (0.2)             
RI Newport RI 100.2% 111.8% 115.1% (4.9)           (0.2)           0.6             0.5             0.5            (0.7)             0.3              (0.1)             
RI Providence RI 100.2% 111.8% 115.1% (5.2)           (0.6)           0.3             0.2             0.2            (1.0)             0.1              (0.2)             
RI Western Narraganset RI 100.2% 111.8% 115.1% (4.4)           0.2             1.0             0.9             0.8            (0.3)             0.5              0.1               

           
Year One Weather-Adjustment and Multi-Year Annual Growth Percentages (WINTER) after EE, PV and EV impacts

2018/19 Weather-Adjustments (2) Annual Growth Rates (percents) (3) 5-yr avg 5-yr avg 5-yr avg

State PSA Zone (1) for 50/50 for 10/90 for 05/95 2019 2020 2021 2022 2023 '19 to '23 '24 to '28 '29 to '33
RI Blackstone Valley RI 96.1% 101.5% 103.0% (1.6)       (1.8)          (1.7)       (1.5)      (1.3)      (2.2)        (1.0)        (0.4)        
RI Newport RI 96.1% 101.5% 103.0% (1.1)       (1.4)          (1.2)       (1.1)      (1.0)      (0.2)        (0.8)        (0.3)        
RI Providence RI 96.1% 101.5% 103.0% (1.5)       (1.7)          (1.6)       (1.4)      (1.3)      (0.4)        (1.0)        (0.4)        
RI Western Narraganset RI 96.1% 101.5% 103.0% (0.7)       (0.9)          (0.8)       (0.7)      (0.7)      0.3         (0.5)        (0.1)        

(1) Zones refer to ISO-NE designations
(2) These first year weather-adjustment values can be applied to actual MW readings for current winter peaks to determine what the weather-adjusted value is for any of the three weather scenarios. 
(3) These annual growth percents can be applied to the current winter peaks to determine what the growth for each area is.  

 
 
 

The Narragansett Electric Company 
d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
Attachment DIV 1-3 

Page 45 of 45



The Narragansett Electric Company 
d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
In Re:  Rhode Island Energy's Petition for Acceleration Due  

To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Ryan Constable   

Division 1-4 
 

Request: 
 
Provide a copy of the most recent load forecast for the Weaver Hill Substation.  
 
Response: 
 
Please find attached the latest 2022 Electric Peak (MW) Forecast, dated November 2022.   
 
All forecasts are located on the Rhode Island System Data Portal at the following link: 
 
https://systemdataportal.nationalgrid.com/RI/ 
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REVISION HISTORY & GENERAL NOTES

Revision History

Version Date Changes
Original 11/01/2022 - ORIGINAL

General Notes:
- Hourly load data through August 2022; projections from 2022 winter forward.

- Economic data is from Moody’s vintage August 2022.

- Energy Efficiency, electric heating, solar, energy storage and demand response is internal data

vintage August 2022.

- Electric Vehicle data is POLK data vintage May 2022. Medium- and heavy- duty electric vehicles

and E-buses have been added this year.

- Peak MW and Energy GWH source is ISO-NE/MDS meter-reconciled data (Jan. 2003 to Jun.

2022), internal unreconciled preliminary data (Jul. 2021 to Aug. 2022).

- Peak load data is metered zonal load; but without ISO bulk system losses.

Report Contact(s):

Jingrui (Rain) Xie
jingrui.xie2@nationalgrid.com

Gary Hartman
gmhartman@pplweb.com

Gabriel Maldonado
Egmaldonado10@pplweb.com
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Summary

Rhode Island Energy

Rhode Island Energy (RIE), formerly known as Narragansett Electric Company, makes up 27% of
New England deliveries and serves 0.5 million customers in Rhode Island. Figure 1 shows the
Company’s service territory in the U.S.

Figure 1: Rhode Island Energy U.S. Service Territory

Forecasting peak electric load is necessary for the Company’s capital planning process so the Company
can assess the reliability of its electrical infrastructure, procure and build required facilities in a timely
manner, and provide system planning with information to prioritize and focus their efforts.

The Company’s1 peak demand in 2022 was 1,858 MW on Tuesday, August 9 at hour-ending 15. This
2022 peak was 6% below the company’s all-time high of 1,985 MW reached on Wednesday, August
2, 2006.

This summer’s weather for the Company peak was considered warmer than ‘normal’ (or average). The
peak weather fell in the 85 percentile of peak weather over the last 20 years. This means that only 15%

1 Company refers to Rhode Island Energy for the remainder of this report.
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of summer peaks are expected to be warmer. This year’s peak is considered 126 MW above the peak
the company would have experienced under normal weather. Thus, on an adjusted “normal” basis this
year’s peak was estimated to be 1,732 MW, a decrease of 0.1% compared to last year’s adjusted peak.

NECO expects slightly growing peak load in the next five years, and bigger growth is expected in late
years of the forecast horizon driven by growing demand and load adding from increasing penetration
of transportation electrification. Summer peak remains to be the annual peak for the Company
throughout the forecast horizon. Figure 2 shows this forecast graphically.

Figure 2: Historical (actual & weather-adjusted) and Projected Summer Peaks

This forecast incorporates the impacts of a changing hour of the peak over time. In general, due to
increased solar photovoltaics (PV) and electric vehicles (EV) the hour of the peak moves from its
current afternoon/early evening time to later in the evening time. As this occurs, the impact of PV is
less pronounced on the new peak hour. For comparison, the dashed line in Figure 2 shows how the
load at the 5-6 PM hour or hour-ending 18, where PV has more impact continues to decline over the
planning horizon.
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Forecast Methodology

The overall approach to the peak forecast is to relate (or regress) peak MWs to aggregate system energy
and economic indicators (if appropriate).

The model is developed based on a “reconstructed” model of past load. That is, claimed energy
efficiency, installed solar PV and demand response impacts are added back to the historical data set
before the models are run. Electric vehicle impacts are removed from the historical data set. Electric
heat pumps both add or remove load depending on the season (removed in winter and added in the
summer). The statistical forecast is made based on the “reconstructed” data set. Then, the future
cumulative estimates of savings or additions for these DERs are taken out or added to the statistical
forecast to arrive at the final forecast. Hourly profiles for the DERs are applied to the hourly profiles
for the loads to determine the annual peaks.

The results of this forecast are used as input into various system planning studies. The forecast is
presented for three weather scenarios. The transmission planning group uses the extreme 90/10 weather
scenario for its planning purposes. Up until year 2019, distribution planning used the 95/5. The 50/50,
or weather-normal scenario is used for capacity market, strategic scenarios, incentive mechanisms and
other relevant work.
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Weather Assumptions

Weather data is collected from the relevant weather stations located within the Company’s New
England service territory and used to weather-adjust peak demands. The Providence weather station
is used for Rhode Island.

The weather variables used in the model include heating degree days for the winter months and a
temperature-humidity index (THI)2 for the summer months. Other variables such as maximum or
minimum temperature on the peak day are also evaluated. These weather variables are from the actual
days that each peak occurred in each season over the historical period. Summer THI uses a weighted
three-day index (WTHI)3 to capture the effects of prolonged heat waves that drive summer peaks.
Weather adjusted peaks are derived for a normal (50/50) weather scenario and extreme weather
scenarios (90/10 and 95/5)4.

 Normal 50/50 weather is the average weather on the past 20 annual peak days.
 Extreme 90/10 weather is such that it is expected that 90% of the time it should not be exceeded.

It is similarly inferred that it should occur no more than one time in a ten-year period on average.
 Extreme 95/5 weather is such that it is expected that 95% of the time it should not be exceeded.

It is similarly inferred that it should occur no more than one time in a twenty-year period on
average.

These normal and extremes are used to derive the weather-adjusted historical and forecasted values for
each of the normal and extreme cases.

Figure 3 shows the historical, weather-normal, and weather-extreme values for WTHI for the
Company.

2 THI is calculated as (0.55 * dry bulb temperature) + (0.20 dew point) + 17.5. Maximum values for each of the 24 hours
in a day are calculated and the maximum value is used in the WTHI formula.
3 WTHI is weighted 70% day of peak, 20% one day prior and 10% two days prior.
4 Normal distribution is assumed to derive the extreme weather scenarios. This probabilistic approach employs Z-scores
and standard deviations to calculate the extreme weather scenarios.
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Figure 3: Actual, weather-normal and extreme WTHI
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Distributed Energy Resources (DERs)

In Rhode Island, there are a number of policies, programs, and technologies that impact customer loads.
These include, but are not limited to, energy efficiency (EE), solar photovoltaics (PV), electric vehicles
(EV), demand response (DR), electric storage (ES), and electric heat pumps (EH). These collectively
are termed distributed energy resources (DERs) because they impact the loads at the customer level, as
opposed to traditional, centralized power supplies.

A base case forecast is developed for each of the DERs and is part of the official forecast. For each of
the DERs, a higher case and a lower case are developed, if appropriate. The inclusion of multiple cases
for each DER, as well as the different combinations of them, provides system and strategic planners
with additional information to make informed decisions. The discussion below is based on the
expected, or base case.

Figure 4 shows the expected load before and after DERs impacts and Figure 5 shows the impacts for
the DERs each year. On average, pre-DERs load is projected to decrease future growth by 1.4% per
year over the next five years. This decline is driven by a projected shift in the peak hour from the
afternoon, hours 15 and 16, to the evening – hour 18 as the evening pre-DER load is typically lower
than that in the afternoon. The post-DER, or net load, is projected to grow 0.3 % per year over the next
five years. In the longer term – next fifteen years, the pre-DER growth rate is expected to decrease by
-0.4% per year. With the increasing penetration of beneficial electrification and the shift of expected
peak hour to later of the day, the net savings from DERs is expected to become smaller and the post-
DER growth rate is expected to be 0.7% per year.

Figure 4: Annual loads before and after the impacts of DERs
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Figure 5: Annual impact of DERs

Each of the DERs is discussed next.

Energy Efficiency (EE)

Rhode Island Energy has run EE programs in its service area for many years and will continue to do
so for the foreseeable future. In the short-term and through 2023, EE targets are based on the Company
three-year plan. Post-2024 until 2027, the incremental value of persistent EE savings is held constant
at 2023 levels assuming the programs remain steady with no growth and then there is a slow decline
from 2028 to 2037

Figure 5 above shows the expected load and energy efficiency program impacts to peaks by year for
the base case. As of 2022, it is estimated that these EE programs have reduced load by 362 MW, or
15.2% compared to the counterfactual with no EE programs. By 2037, it is expected that this reduction
will grow to 515 MW or 23% of what load would have been had these programs not been implemented.
Over the fifteen-year planning horizon these reductions lower annual peak growth from 0.4% to
negative 1.1% per year. Figure 6 presents the annual incremental (left) and cumulative (right) estimated
EE summer MW savings.
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Figure 6: Energy efficiency summer MWs by year

Solar Photovoltaic (PV)5

Actual installed PV is tracked by the Company and used for the historical values in Figure 7. The
projection for the future is based on an estimate of installations for units already in the application
queue for the current year, then a continuation of those levels until year 2025, and then a slowly
declining number of new annual installations to account for saturation, increasing marginal costs,
and/or the uncertainties on the continuation of existing public policies.

Figure 7 shows the projected connected PV installations. As of 2022, it is estimated about 490 MWs
will have been connected, growing to 1,465 MW by the end of the planning period.

5 This discussion is limited to PV which is expected to reduce loads and would not include those PV installations
considered to be supply by the ISO. This can include both ‘behind-the-meter” and in “front-of-the-meter” (e.g.
community solar which is allocated back to customers).
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Figure 7: Solar-PV connected nameplate (AC) MW by year

While installed PV continues to grow, suppressing peak load, its impact drops off considerably as the
peak hour shifts later in the day when there is less daylight.

Electric Vehicles (EV)

EVs increase peak load over time. EVs of interest are those that plug-in to the electric system and
include “plug-in hybrid electric vehicles” (PHEVs) and “plug-in battery-only electric vehicles”
(BEVs). These two types are those that have impacts on the electric network. In addition to light-duty
EVs that the Company has been tracking and considering in its electric load forecasts, this year, the
Company expand the scope from light-duty EVs only to include light-duty, medium-duty, heavy-duty
EVs and electric buses, and consider the EV adoptions of BEVs and PHEVs in these four different
vehicle types.

The light-duty EV base case is developed from Bloomberg’s 20221 Long-term Electric Vehicle
Outlook (BNEF-2022). The EV sales share of light-duty vehicles sales is assumed to follow BNEF-
2022 estimates and vehicle scrap is also assumed based on BNEF-2022’s estimates to develop the net
EV in-operation numbers. In this case, the EV sales share of LDV sales is assumed to achieve 31%s
by 2030 and 59% by 2035. The adoptions of medium-duty EV (MDEV) and heavy- duty EV (HDEV)
and E-buses are based on BNEF-2021 estimates and MOU policy targets. The base case is more of a
market-driven case of adopting MDEV, HDEV, and E-buses. In this case, the MDEV, HDEV, and E-
buses are estimated to be about 16%, 17%, and 26% of MDV, HDV, and buses respectively by the year
2036.
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Figure 8 shows the future estimated number of EVs in the Company’s Rhode Island service territory.
As of the end of 2022, it is estimated that about 7,106EVs, including light-duty, medium-duty, heavy-
duty and buses, will be on the roads in the service territory, growing to almost 282,000 by the end of
the fifteen-year planning horizon.

Figure 8: Number of Incremental and Cumulative EVs

It is estimated that these vehicles may have increased cumulative summer peak loads by about 2.7 MW
as of 2022, increasing to 2528 MW of cumulative peak load increase in 2037. While EVs do add to
both peak and energy loads over time, they are considered ‘beneficial’6 electrification.

Demand Response (DR)

DR programs actively target reductions to peak demand during hours of high expected demand and/or
reliability problems. These resources must be dispatched, unlike the more passive energy efficiency
programs that provide savings throughout the year. The DR programs enable utilities and the
Independent System Operator (ISO) to act in response to a system reliability concern or economic

6 Beneficial electrification is based on an overall portfolio of lowered carbon emissions from the transportation sector
coupled with lower/carbon free generation of electricity in the power sector to support the charging of the EVs.
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(pricing) signal. During these events, customers can actively participate by either cutting their load or
by turning on a generator to displace load from behind the customer’s meter.

In general, there are two categories of Demand Response programs in Rhode Island. These are ISO
programs and Company retail level programs.

The ISO programs, referred here as “wholesale DR”, have been active for several years and were
activated multiple times over that period. There were no ISO activations this year. The company’s
policy has been to add-back reductions from these dispatches to its reported system peak numbers.
This is because the Company cannot dispatch the ISO resources so there is no guarantee that these ISO
DR events would be at the times of Company peaks. Therefore, the company must plan assuming they
are not called.

The Company recently began to run its own DR program at the ‘retail’, or customer level over the last
few years. In contrast to the wholesale level DR programs implemented by the ISO, these programs
are activated by the Company.

In 2022, estimated impact of the retail DR program was about 23 MW and is expected to grow to about
34 MW, or 1.5% of summer peak load by year 2027. No additional incremental DR MW is expected
beyond that point because it is assumed that the program’s market potential is at its maximum by then
but the cumulated MW is expected to be carried through the rest of the forecast horizon.

Energy Storage (ES):

There is currently no explicit state energy storage policy targets in Rhode Island, nor any Company run
programs to promote this DER. In year 2021 about 1.4 MW of storage was installed. By 2037, it is
estimated that storage may help shave the summer peak load by about 7.6 MW, which is about 0.4%
of what load would have been had these programs not been implemented. It is also noted that there is
a small amount of storage being captured in the Company’s Demand Response program in Rhode
Island.

Electric Heat Pumps (EH):
The base case for years 2022 to 2030 are based on the Company’s pro rata share of the ISO-NE heat
electrification forecast, which is a projection for residential heat pumps installations in the state.
Commercial heat pumps are not currently incentivized. Subsequent to this and through the end of the
planning cycle in year 2037, incremental heat pumps continue to grow, but at a smaller amount each
year to reflect a level of saturation. Figure 9 shows the annual number of electric heat pumps assumed
for the forecast.

The Narragansett Electric Company 
d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
Attachment DIV 1-4 

Page 14 of 69



15

Confidential

Figure 9: Number of electric heat pumps

All prior discussion on load & DERs above is limited to the base case. Additional higher and lower
scenarios are provided later in this section (see ‘DER scenarios’) and in the Appendices.
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Peak Day 24 Hourly Curves

While the single peak values discussed above are of major importance, the estimated impacts due to
DERs on the load profile on these peak days is also significant. A 24-hour peak day load profile is
provided below. This allows the Company to look beyond the traditional approach of predicting only
the ‘single’ highest seasonal system peak each year. The process looks at the hourly load shape of all
24 hours of each peak day for each year of the planning horizon to determine the load and impact of
DERs. This is useful to show the changing hours of the peaks as more DERs are added. For example,
as more and more PV is added to the system, the summer peak hour will shift away from afternoon
hours where solar irradiation is highest to evening hours as the solar reductions taper off. As more
electric vehicles chargers are installed, evening and nighttime loads can go up.

Figure 10 shows the impact of the “24 hour” peak summer day for selected years over the planning
horizon for the base case DERs.

Figure 10: Peak Summer day hourly load, pre and post DERs

Figure 10 clearly shows how the expected DERs not only lower the loads, but also shift the hour of the
peaks. “Gross” refers to loads before DER impacts and “Net’ refers to loads after DER. The selected
years are 2022, 2027, 2032 and 2037.
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Figure 11 shows the impact of the “24 hour” peak winter day for selected years over the planning
horizon with the base case DERs.

Figure 11: Peak Winter day hourly load, pre and post DERs

Figure 11 shows the dual peaks associated with winter days as well as the very low load hours during
the daytime hours due to solar and the rapid ramp ups needed as the sun sets. The increasing penetration
of electric heat pumps and electric vehicles will significantly increase the usage in later years. The
figures above show the Gross and Net load profiles for the base case DERs.

Appendix C contains additional load shapes for other day types including: summer, winter and shoulder
month average weekdays and weekends. These show the varying seasonal patterns as well as the lower
load shoulder months which are mostly comprised of base load with minimal impacts of cooling or
heating. Weekend load patterns also provide insight to lower load profiles since there is no weekday
business load.
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DER Scenarios

So far, this report has shown results for the peak forecast with the base case DERs scenario. The
Company has also looked at a number of scenarios where each of the DERs (EE, PV, EV, DR, and
EH) also has a higher case and a lower case scenario, if appropriate. Looking at a range of scenarios
can provide planners with additional information on what loads might be under various combinations
of DER scenarios7.

Each of the various combinations of DERs scenarios – base, high and low – were modeled. This creates
thousands of combinations. In order to assess the probabilities of any one of these scenarios occurring,
each DER case was assigned a ‘probability level. For example, for the three EE cases, these were
assigned 80% likelihood for the base case, 15% for the low case, and 5% for the high case. These
assignments are based on group consensus with the SMEs for the DER and sum to 100%. For this
report, the probabilities for each DER are assumed to be independent of each other. This process is
repeated for each DER. Table 1 shows the probabilities used in the forecast.

Table 1, Probabilities for each DER case

Figure 12 shows the basecase (which is the most likely) in blue solid line and the maximum and
minimum cases in red solid lines which provide the highest and lowest bounds for planning purposes.
The base is the scenario with base cases from all DER technologies. The maximum load scenario /
minimum DER saving scenario is the scenario with high cases for energy efficiency, solar PV, demand
response, and energy storage; and low cases for electric vehicles and electric heat pumps. The minimum
load scenario / maximum DER saving scenario is the scenario with low cases for energy efficiency,
solar PV, demand response, and energy storage; and high cases for electric vehicles and electric heat
pumps. It also shows the other more likely cases besides the basecase, and they are shown as black
dashed lines.
The peak load five years from now or in year 2027, ranges from about 1,705 MW to 1,832 MW - a 127
MW spread, with the base case at 1,758 MW. The uncertainty increases over time, so that fifteen years
from now or in year 2037, the range expands to from about 1,817 MW to 2,156 MW, or a 339 MW
spread, with the base case at 1,914 MW. It is noted that while the maximum and minimum cases are
shown to provide bounds for the forecast, those specific scenarios are very, very unlikely.

7 In this forecast, six DERs, each with three cases (ES only has base case) – base, high and low, creates 244 (3^5+1) cases
for each weather scenario. With three weather scenarios 732 scenarios are generated for the Company.

RI Low Base High

Energy Efficiency 15% 80% 5%

Solar - PV 5% 60% 35%

Electric Vehicles 20% 70% 10%

Demand Response 5% 85% 10%

Energy Storage n/a 100% n/a

Electric Heat Pumps 20% 75% 5%
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Figure 12: Summer Peaks (50/50), NET, selected DER scenarios

Although summer peaks remain to be the annual peak throughout the forecast horizon, winter peaks
attract increasing interests with the increasing penetration in the heating electrification sector. Figure
13 shows the winter peak load of selected DER scenarios through the end of the forecast horizon in the
same format as Figure 12. Please note, because the winter peak hour is expected to be hour-ending 19
or later, solar irradiance is not expected to be available for these projected peak hour thus there is no
PV saving expected for the net peak hour in winter. There are two dash lines being closer to the
maximum load scenario on the top, they represent the high electric heat pump case with base cases for
other DER technologies and high electric vehicle case with base cases for other DER technologies.
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While Figure 12 & 13 above show what the longer term annual single summer peaks and winter peaks
look like, Figures 14 and 15 show what the 24-hour peak day profiles might be for selected years.
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Figure 14: 50/50 case, net summer peak, w/range of DER scenarios, year 2027
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Figure 15: 50/50 case, net summer peak, w/range of DER scenarios, year 2037
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Figure 16: 50/50 case, net winter peak, w/range of DER scenarios, year 2026
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Figure 17: 50/50 case, net winter peak, w/range of DER scenarios, year 2036

What becomes apparent is that the range of possible outcomes in the early years (Figure 14 &16 ),
quickly increases fifteen years out (Figure 15 & 17). Note that the mid-day hours have a wider range
of possible loads than other times of the day.

Appendices D and E describe the process for determining these scenarios and what the input cases look
like.

The base case DER projections included in this forecast are based on current trends, approved
programs, and existing state policy targets. They are considered the most probable scenario at this
time. The higher and lower scenarios are provided to give additional insights into what loads could
look like under different scenarios. These are not meant to be all-inclusive and may or may not capture
some of the more ambitious and aspirational type DER scenarios associated with more renewables due
to climate and other regional discussions. These can include, among other things, additional
electrification of the transportation and heating sectors, and managed EV charging. The Company is
actively monitoring these processes and will incorporate, as appropriate, new policies and scenarios
as they become more likely.
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Climate Scenarios

The Company provides a climate change scenario based on possible changes in weather over time.
This scenario shows potential changes to peak loads should average temperatures and volatility
increase over time. Figure 18 compares the basecase, 50/50 summer peak forecast vs. alternative
loads with higher average weather values.

Figure 18 Summer loads basecase and with climate change

The input assumption is a 0.7 degree rise in average temperatures per each ten years and a five percent
increase in volatility over that same period. These increases are evenly divided across each year. No
regional specific climate study was aware of, so the scenario was developed based on a study that the
NYISO performed relative to climate change.8 Average temperature is a factor in each of the three
weather scenarios. The volatility value of 5% is currently a placeholder. The NYISO report did not
assume a value for this, however, since the 90/10 and 95/5 scenarios in this report do include variance
in the modeling, a placeholder value was assumed for this exercise.

Table 2 shows the differences between the loads in the basecase and the potential higher loads with
the climate change assumptions for the three weather scenarios.

8 NYISO Climate Change Phase II Study, page 4, dated April 23,2020
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Table 2 Comparison of loads between Basecase and Climate Change scenario for year 20379

9 Please note, the numbers are based on the peak load at a fixed hour of the day and may not necessarily be the same as
the predicted annual peak.
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Comparison of 2022 Forecast to 2021 Forecast

Figure 19 provides a comparison of this year’s summer peak (which is also the annual peak) forecast
to last year’s. Generally speaking, there is very little difference in the “Gross” forecasts (the forecast
with the DERs reconstituted) and the “Net” forecasts compare to the forecasts released in 2021.

Figure 19 Comparison of current forecast to prior forecast, Gross and Net, Summer 50-50

Figure 20 provides a comparison of this year’s winter peak forecast to last year’s. The “Gross”
forecasts (the forecast with the DERs reconstituted) are pretty close as last year’s release. The “Net”
forecasts are higher mainly driven by the lower net DER impacts.
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Figure 20 Comparison of current forecast to prior forecast, Gross and Net, Winter 50-50

The Narragansett Electric Company 
d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
Attachment DIV 1-4 

Page 28 of 69



29

Confidential

Appendix A: Forecast Details
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Appendix B: Historical Peaks Days and Hours

Summer Peaks Winter Peaks
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Appendix C: Load Shapes for Typical Day Types

(for Base Case)
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Appendix D: DER Scenarios Inputs
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Energy Efficiency (NECO)
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Solar – PV (NECO)
Installed Nameplate MWs
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Electric Vehicles (NECO)
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Demand Response (NECO)
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Energy Storage (NECO)10

10 Another small amount of storage is being captured in the Company’s demand response program in Rhode Island.
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Electric Heat Pumps (NECO)

Number of Electric Heat Pumps
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Energy Efficiency

 For the behavioral program, the value stays the same as in 2023 from 2024-2037 assuming there is no
growth in the program.

 For the residential persistent program and commercial persistent, the value from 2023 is used until 2027
assuming the programs remain steady with no growth and then there is a slow decline from 2028 to
2037.

 (Both these assumptions were carried over based on looking at last year’s forecasting)
 High case was determined by multiplying base by 1.1 for years 2022 and 2023
 Low case was determined by dividing base by approx. 1.2 for years 2022 and 2023

Solar-PV
Base

 The 2022 forecast is based on historical numbers, more specifically the year-to-date interconnected
MW, going back to 2016. We are currently seeing a reduction in the number of complex applications
(>25 kW), while in regards to simplified applications (<=25 kW) we are seeing a significant increase in
the number of applications and interconnected MW.

 In the longer term, new installations are assumed to start to taper off due to saturation, increasing
marginal costs, and/or the uncertainties on the continuation of existing public policies.

High
 The near term (2022-2025), we see a potential reduction in inflationary costs that were attributed to the

pandemic, in turn generating more viable projects. In addition, additional incentives through the
Inflation Reduction Act could potentially generate more demand for solar installations.

 In the longer term, new installations are assumed to start to taper off due to saturation, increasing
marginal costs, and/or the uncertainties on the continuation of existing public policies.

Low
 In the longer term, new installations are assumed to start to taper off due to saturation, increasing

marginal costs, and/or the uncertainties on the continuation of existing public policies.
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Electric Vehicles

Light-duty Vehicles

Base
 The base case is developed from Bloomberg’s 2021 Long-term Electric Vehicle Outlook (BNEF-

2021). The EV sales share of light-duty vehicle (LDV) sales is assumed to follow BNEF- 2021
estimates and vehicle scrap is also assumed based on BNEF-2021’s estimates to develop the net
EV in-operation numbers. In this case, the zero-emission vehicle sales share of LDV sales is
assumed to achieve 31% by 2030 and 59% by 2035.

High
 The high case assumes an accelerated full-electrification scenario in which the zero-emission

vehicle sales share of LDV sales is assumed to achieve 64% by 2030 and 100% by 2035. It also
aligns with BNEF-2021’s “Net Zero” scenario and California drafted ACC-II regulation.

Low

 The low case is a moderate transportation electrification case developed from BNEF-2021. In this
case, the zero-emission vehicle sales share of LDV sales is assumed to reach 25% by 2030 and 54%
by 2035.

Medium-duty and Heavy-duty Vehicles, and E-buses

The adoptionsof medium-duty EV (MDEV) and heavy- duty EV (HDEV) and E-busesare based on BNEF -
2021 estimates and the MOU policy targets. Two cases were developed for the adoption’sforecastsof these
electric vehicle types. The base case is more of a market-driven case of adopting MDEV, HDEV, and E -
buses. In this case, the MDEV, HDEV, and E-buses are estimated to be about 16%, 17%, and 26% of MDV,
HDV, and buses, respectively, by the end of the load forecast horizon. The high case is an accelerated
electrification scenario for medium- and heavy-duty vehicles and E-buses. In this case, the MDEV, HDEV,
and E-buses are estimated to be about 38%, 20%, and 63% of MDV, HDV, and buses, respectively, by the
end of the load forecast horizon.

Overall, the base light-duty EV case and the base medium- and heavy-duty EVs and E- buses case is
considered as the base EV case. The high light-duty EV case and the high medium- and heavy- duty EVs
and E-buses case is considered as the low EV case. The low light-duty EV case and the base medium- and
heavy-duty EVs and E-buses case is considered as the low EV case.
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Demand Response

 Base - For the short term (i.e. until 2024), the approved Company targets from the SME Program
Administrator for DR is used as the projection. Post year 2024, no additional incremental MW are
added. It is assumed that the program’s market potential is at its maximum and the projections are
held constant through year 2036.

 High - is a continued incremental growth following the approved program years. Beginning in
year 2025, the prior years’ annual incremental level is continued, however, at a smaller amount
each year forward to reflect a level of saturation. This value is set at 15% less incremental new
participation each year versus the prior year.

 Low - For the short-term, the 2021 level is held constant through year 2024. Then post 2024, there
is assumed to be a discontinuation of the Company incentivized program. Since DR needs to be
implemented, dispatched, and paid for continuously unlike other DER programs which once
installed persist for many years and still garner savings, DR impacts can end once funding is
discontinued. Thus, post year 2024, it is assumed that residential type DR would move to
zero. However, for commercial related programs, there may still be sufficient non-Company
market pricing incentives for some customers to continue to implement DR. It is assumed that
post 2024, a level of 60% of the 2024 commercial level continues into the future planning horizon.

 To get 2024 assumption for DR used trends from the prior year and values from the 2022 and
2023 BC models as noted in the spreadsheet. For EVs and ESVEs I used a similar trend from the
prior year as it didn’t seem reasonable that these both were 0 in 2022 and 2023.
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Energy Storage

Base
 Currently there is minimal historical data in regards to the number of interconnected energy storage

applications, as well as interconnected MW. Therefore, the forecast was developed assuming linear
growth over the next several years.

High
 Based on assumption that there will be additional demand for add-on storage, mainly in regards to

residential roof top solar, where the homeowner already has an existing PV system.

 Potential for increased demand in regards to large-scale BESS (Battery Energy Storage Systems)
projects.

Low
 Assuming that there is no significant uptick in future demand and that the current trend will continue

into future years.

There is currently no explicit state energy storage policy targets in RI, nor any Company run programs to
promote this DER. In year 2020 about 0.53 MW of storage was installed. For the base case this same level
of about half MW per year is continued into the future. No low or high cases are included. It is noted that
there is a small amount of storage being captured in the Company’s Demand Response program in RI.
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Electric Heat Pumps

Residential:
 2021 values were from 2021 year end report; 2022-2023 values are from BC models.
 For base, there is a steady increase until 2030 to hit RI’s goal and then steady decrease from 2031-2037.
 For high, increases with high growth from 2026-2029 and then begins to decrease in 2030 due to market

saturation.
 For low, half of base value.
 HP installs did not include OER funding.

Commercial:
 2022 uses the predicted kWh in 2022 BC model for VSRs since majority in 2022 were VSRs divided by

2022 average of kWh per install. I first used the total kWh and got 90 but that seemed really high since
there have only been 26 installs this year.

 2023 values came from 2023 BC model predicted savings of kWh from HPs divided by 2022 average of
kWh per install.

 Values from 2024 onward use trend from prior year with steady increase until 2033 and then steady
decline from 2034-2037.

 HP installs did not include OER funding.
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Appendix F: Power Supply Areas (PSAs)
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d/b/a Rhode Island Energy 

RIPUC Docket No. 23-38-EL 
In Re:  Rhode Island Energy's Petition for Acceleration Due  

To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Nicole Gooding   

Division 1-5 
 

Request: 
 
For each major substation project completed in the past 5 years, provide the date it was initially 
introduced in an ISR Plan and the initial schedule, along with the final completion date. 
 
Response: 
 
Please see the table below for the information requested. The Company is defining major 
substation projects as projects with estimates above $10 million and execution spanning two 
fiscal years. 
 

Project Name 
Initial 

Introduction into 
ISR Plan 

Initial Schedule 
Completion Date 

Final 
Completion Date 

South St Substation FY 2015 FY 2020 FY 2023 
Chase Hill (Hopkinton) Substation FY 2013 FY 2017 FY 2020 
New London Ave Substation FY 2014 FY 2018 FY 2020 
Jepson Substation FY 2016 FY 2022 FY 2022 
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In Re:  Rhode Island Energy's Petition for Acceleration Due  

To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Nicole Gooding   

Division 1-6 
 

Request: 
 
For each major substation currently in progress, provide the date it was initially introduced into 
an ISR Plan, the initial schedule proposed, and the current scheduled completion date.  
 
Response: 
 
Please see the table below for the information requested. The Company is defining major 
substation projects as projects with estimates above $10 million and execution spanning over at 
least two fiscal years.  
 

Project Name 
Initial Introduction 

into ISR Plan 
Initial Schedule 

Completion Date 
Current Completion 

Date 

Southeast Substation FY 2017 FY 2021 FY 2025 
Dyer St Substation FY 2017 FY 2021 FY 2025 
Admiral St Substation FY 2019 FY 2025 FY 2026 
Phillipsdale Substation FY 2024 FY 2028 FY 2029 
Kingston Substation FY 2024 FY 2028 FY 2029 

 
Please note, both the Phillipsdale and Kingston Substation projects were included but not 
progressed in the Docket No. 22-53 EL FY 2024 ISR Plan. Both projects have been reintroduced 
in the Docket No. 23-48 EL FY 2025 ISR Plan. 
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To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Ryan Constable   

Division 1-7 
 

Request: 
 
What are the system improvements required by the Distributed Generators (“DG”) in the current 
ISR plan, absent any interconnections?  
 
Response: 
 
There are no system improvements required by Distributed Generators (“DG”) in the current ISR 
plan absent any interconnections.  The system improvements in the ISR are for system needs, 
however they often do create generation hosting capacity.  This generation hosting capacity can 
be used by any future DG interconnection. 
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To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Erica Russell Salk and Kathy Castro 

Division 1-8 
 

Request: 
 
If the DG is net metered, how are any of the costs of providing distribution/transmission services 
necessary to deliver the power produced by the DG to other consumers allocated to the DG? 
 
Response: 
 
In order to interconnect the net metered DG, the costs for interconnection are assessed pursuant 
to the definitions in R.I.P.U.C 2258 Standards for Connecting Distributed Generation for 
“System Improvement” and “System Modification”.  Costs for interconnection solely benefiting 
the net metered DG are deemed a System Modification and borne by the DG customer. Costs for 
interconnection that also benefit other retail customers, and are economically justified upgrades, 
are deemed System Improvement and the costs are rate based. Once the net metered DG is 
interconnected, like any other retail customer, all per-kWh charges associated with the delivery 
or supply component of the customer’s bill, charged by the Company for costs of providing 
distribution/transmission, is allocated to the DG based on the monthly net kWh meter reading.  
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To Distributed Generation Project – Weaver Hill Projects 
Responses to the Division's First Set of Data Requests 

Issue on November 30, 2023 
   
 

Prepared by or under the supervision of:  Erica Russell Salk and Kathy Castro 

Division 1-9 
 

Request: 
 

Since the System Improvements in the ISR plan that are proposed to be accelerated due to the 
interconnections are paid for by the DG and reimbursed at a depreciated rate at the time that 
these improvements are planned to be implemented absent any DG interconnections, what 
happens if events such as failure of load materializing as anticipated, substituted Non-wires 
alternatives, or changes in technology delays or eliminates the need for these improvements at 
some time in the future?   
 
Response: 
 
As identified in the Central RI West Area Study, the System Improvements were recommended 
to address a summer normal overload on feeders out of Hopkins Hill and Coventry. Therefore, it 
is unlikely that these improvements will no longer be needed some time in the future. The 
Company does not intend to perform a restudy.  
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Prepared by or under the supervision of:  Erica Russell Salk and Kathy Castro 

Division 1-10 
 

Request: 
 

How are the costs allocated between System Modifications and System Improvements? 
 
Response: 
 
As described in Division 1-8, the costs for interconnection are assessed pursuant to the 
definitions in R.I.P.U.C 2258 Standards for Connecting Distributed Generation for “System 
Improvement” and “System Modification”. Costs for interconnection solely benefiting the net 
metered DG are deemed a System Modification and borne by the DG customer. Costs for 
interconnection that also benefit other retail customers, and are economically justified upgrades, 
are deemed System Improvement and the costs are rate based.  
 
Specifically for the Weaver Hill project, as described in PUC 1-1, the cost allocations between 
System Modifications and System Improvements are as follows:  
 
 
Green Development 
 

 Scope Total Cost 
(M) 

System Modification 
Subject to Petition 

Line – Civil – Manhole and Duct System from MH 
21a to 44 

$5.951 

 
 Line – Electrical – Extend 3310 underground from 

pole 25-1 to intersection of Nooseneck/Weaver 
Hill Rd -3 conductor 1000 kcmil  

$2.844 

 Total $8.795 
System Modification 
excluded from Cost 
Sharing 

Line – Civil – Manhole and Duct System from MH 
1 to 20  

$6.072 

Line – Electrical – Extend 3310 underground from 
intersection of Nooseneck/Weaver Hill Rd – 3 
conductor 1000 kcmil south to Green Development 
Site 

$1.356 

Equipment at Interconnecting Customer’s Property  $0.266 

Total $7.703 
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Revity (Robin Hollow) + EDP (Studley)  
 

 Scope Total Cost 
(M) 

System Modification 
Subject to Petition 

Line – Civil – Manhole and Duct System  - Extend 
down Weaver Hill Rd to EDP  

$4.696 

 

 Line – Electrical – Extend 3310 underground from 
intersection of Nooseneck/Weaver Hill Rd – 3 
conductor 1000 kcmil to EDP  

$3.399 

 Total $8.095 
System Modification 
excluded from Cost 
Sharing 

Line – Electrical - Extend 3309 underground from 
Hopkins Hill Rd to Revity 

$6.784 

 Equipment at Interconnecting Customer’s Property 
(Revity) 

$1.289 

 Equipment at Interconnecting Customer’s Property 
(EDP) 

$0.344 

 Total $8.417 
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RIE 
 

 Scope Total Cost 
(M)  

System Improvement 
not Subject to 
Petition 

Extend the 3310 and 3311 lines for 1.7 miles from 
Nooseneck Hill and Weaver Hill Roads West 
Greenwich to a Rhode Island Energy owned 
property off P. 64 Weaver Hill Rd. 

 
Install a 7.5/9.375 MVA transformer and one 
modular feeder position to be supplied by the 3310 
preferred and 3311 alternate. 

 
Install distribution line work for a new feeder to be 
made up of parts of Coventry 54F1 and Hopkins Hill 
63F6.     

 

$13.265 
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