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Overview 

Applied Economics Clinic (AEC) replicated the calculations described in National Grid’s response to MA DPU 

Docket 18-150 Information Request CEP-1-2: 

Referring to Exhibit NG-RS-1 at page 27 of 72, please explain how the Company developed the 

cents-per-kWh values for its Off-Peak Charging Rebate? 1 

The Company’s response describes how National Grid calculated energy and capacity components of the 

charging rebates and proposes a summer rebate of $0.05 per kilowatt-hour (kWh) and a winter rebate of 

$0.03 per kWh: 

The Company proposed that in the summer the rebate would be $0.05 per kWh, with 

approximately $0.03 per kWh coming from the capacity savings and approximately $0.02 per kWh 

from the difference between on-peak and off-peak energy rates.  Similarly, in the winter the 

Company has estimated that approximately $0.025 per kWh of the $0.03 per kWh rebate is due to 

capacity costs while $0.005 per kWh is due to the difference between on-peak and off-peak energy 

rates during these months.2 

AEC’s estimates of summer and winter off-peak charging rebates—using the methodology and data 

described in detail by National Grid—resulted in values similar but not identical to those presented in the 

response to IR CEP 1-2. On this basis, we conclude that the rebate levels proposed by National Grid 

represent a reflection of the reduced cost of service for off-peak charging and not a cross-subsidy. In 

addition, this comment raises several categories of potential additional peak to off-peak cost differentials 

and sources of charging revenue omitted in National Grid’s charging rebate methodology, including 

avoided transmission and distribution costs, avoided emissions costs, and funding for energy efficiency 

programs.  

                                                

1 MA DPU Docket 18-150. National Grid Response to Information Request CEP-1-2. 

2 MA DPU Docket 18-150. National Grid Response to Information Request CEP-1-2. 
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Energy component of charging rebate 

National Grid uses ISO-NE data on hourly loads and prices for Massachusetts for January 1, 2016 to 

December 31, 2017 to calculate energy price differentials between peak and off-peak periods for winter 

(October through May) and summer (June through September).3 

To calculate summer and winter periods energy cost differentials between on-peak and off-peak periods, 

National Grid employed two methodologies: 

The Company analyzed the capacity and energy costs in the “winter” (October to May) and 

“summer” (June to September) periods using two different methodologies: (1) the ratio of peak to 

off-peak hours in each period; and (2) the ratio of peak to off-peak costs in each period.  Both 

analyses resulted in similar results, with the summer period discount being approximately $0.05 per 

kWh and the winter period discount being approximately $0.03 per kWh. 4 

National grid’s first method, as we understand it, applies the ratio of peak to off-peak average load by 

season to off-peak energy prices by season. National Grid’s second method, as we understand it, calculates 

the difference between the average peak energy price and the average off-peak energy price for winter 

and summer months.5  

Table 1 presents the results of both methods for the 2016-2017 period, and for the years 2016, 2017 and 

2018 individually. The peak to off-peak price differential for winter and summer periods remained 

relatively stable from 2016 to 2018 when using method 1 and declined when using method 2.  

                                                

3 ISO New England. Energy, Load, and Demand Reports. SMD Hourly Data. Available at: https://www.iso-
ne.com/isoexpress/web/reports/load-and-demand/-/tree/zone-info  

4 MA DPU Docket 18-150. National Grid Response to Information Request CEP-1-2. 

5 We compute the average energy prices for Massachusetts by calculating a weighted average of the energy prices for 
SEMA, WCMA and NEMA, where the weights correspond to the share of each of these three regions in total energy 
demand. 

https://www.iso-ne.com/isoexpress/web/reports/load-and-demand/-/tree/zone-info
https://www.iso-ne.com/isoexpress/web/reports/load-and-demand/-/tree/zone-info
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Table 1: Energy component of charging rebate: National Grid’s methods 1 and 2 ($/kWh) 

 

National Grid notes that “[b]oth analyses resulted in similar results” but does not specify which of the two 

methods was finally used to calculate the proposed off-peak charging rebates. The average of these two 

methods is higher than that of National Grid in winter ($0.008 per kWh versus $0.005) and lower in 

summer ($0.010 per kWh versus $0.020) (see Table 2 If National Grid instead used just method 2 in its 

calculations—the more directly relevant method—our summer estimate rises to $0.014 per kWh (see 

Table 1).  

Table 2: Energy component of charging rebate: Average of methods ($/kWh) 

 

Capacity component of charging rebate 

To calculate capacity costs, National Grid used ISO-NE Forward Capacity Auction 10 for Capacity 

Commitment Period 2018-2019 data6 (Table 3) and made two assumptions regarding electric vehicle 

energy use: “usage levels for an electric vehicle (“EV”) of approximately 3,000 kWh per year and an 

average avoided demand of 0.825 kW.” The Company, however, does not explain how it calculated 

capacity costs separately for winter and summer periods, and does not provide different usage or 

efficiency levels for winter and summer months.  

                                                

6 ISO New England. Key Grid and Market Stats: Markets, Results of the Annual Forward Capacity Auctions. Available 
at: https://www.iso-ne.com/about/key-stats/markets#fcaresults   

Utility Numbers 2016/2017 2016 2017 2018

Winter $0.005 $0.007 $0.006 $0.008 $0.007

Summer $0.020 $0.006 $0.006 $0.006 $0.007

Utility Numbers 2016/2017 2016 2017 2018

Winter $0.005 $0.008 $0.009 $0.008 $0.006

Summer $0.020 $0.014 $0.017 $0.011 $0.004

Energy Method 2: Average Peak Energy Price – Average Off-Peak Energy Price ($/kWh)

Energy Method 1: (Ratio Peak Energy Load to Off-Peak Energy Load – 1) x Off-Peak Energy Price ($/kWh)

Utility Numbers 2016/2017 2016 2017 2018

Winter $0.005 $0.008 $0.008 $0.008 $0.007

Summer $0.020 $0.010 $0.012 $0.008 $0.006

https://www.iso-ne.com/about/key-stats/markets#fcaresults
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Table 3: ISO-NE Forward Capacity for Capacity Commitment capacity costs ($/kW-month) 

 
Source: ISO New England. Key Grid and Market Stats: Markets, Results of the Annual Forward Capacity Auctions. 
Available at: https://www.iso-ne.com/about/key-stats/markets#fcaresults  

Nationial Grid’s reported capacity portion of its proposed charging rebate is 0.025 $/kWh in winter and 

0.030 $/kWh in summer. By multiplying capacity costs in $/kilowatt-month by 12 and 0.825 kilowatt (kW) 

to calculate total annual costs and then dividing by 3,000 kWh, we estimate a capacity contribution to 

charging rebates of $0.023 per kWh (Table 4). 

Table 4: Capacity component of charging rebate ($/kWh) 

 

Total proposed charging rebate 

Our replication of National Grid’s total charging rebate (energy plus capacity) is slightly higher in winter 

($0.031 or $0.032, compared to $0.030) but lower in summer ($0.033 or $0.037, compared to $0.050) than 

those calculated by the Company (Table 5). We therefore conclude that the rebate levels proposed by 

National Grid represent a reflection of the reduced cost of service for off-peak charging and not a cross-

subsidy. 

Table 5: Total charging rebate 

 

2016/2017

2017/2018

2018/2019

2019/2020

Total Capacity Acquired (MW) Clearing Price ($/kW-month)

36,220

33,712

34,695

35,567

$3.15

$7.03

$9.95

$7.03

Utility Numbers 2019/2020 2016/2017 2017/2018 2018/2019

Winter $0.025 $0.023 $0.010 $0.023 $0.033

Summer $0.030 $0.023 $0.010 $0.023 $0.033

Capacity Costs ($/kWh)

Utility Numbers 2019/2020 2016/2017 2017/2018 2018/2019

Winter $0.030 $0.031 $0.018 $0.031 $0.039

Summer $0.050 $0.033 $0.022 $0.031 $0.039

Utility Numbers 2019/2020 2016/2017 2017/2018 2018/2019

Winter $0.030 $0.032 $0.020 $0.031 $0.039

Summer $0.050 $0.037 $0.028 $0.034 $0.037

Total Rebate 1: Average Energy Methods + Capacity Costs ($/kWh)

Total Rebate 2: Energy Method 2 + Capacity Costs ($/kWh)

https://www.iso-ne.com/about/key-stats/markets#fcaresults


 

 

Page 5 of 8 

info@aeclinic.org  www.aeclinic.org 

Additional costs for consideration 

Two additional benefits of shifting charging from peak to off-peak hours are not included in National Grid’s 

rebates: avoided transmission and distribution (T&D) and avoided emissions costs. 

New England’s 2018 Avoided Energy Supply Component (AESC) study reports an avoided transmission cost 

of $94 per kW-year. 7 In addition, National Grid submitted avoided distribution costs of $102 per kWh in its 

three-year energy efficiency plan.8 National Grid’s combined T&D avoided costs, therefore, is $196 per kW-

year. Rhode Island National Grid’s 2019 System Reliability Procurement Plan Report reports an avoided 

T&D value ($93.16 per kW-year).9 Using the lower T&D value, $93 per kW-year, and the same methodology 

used to calculate capacity costs, a T&D addition to charging rebates could be estimated at $0.026 per kWh 

(Table 6).  Using the higher value of $196 per kW-year would result in an avoided cost of $0.054 per kWh 

(not shown in Table 6). Additional information and analysis would be necessary to arrive at a more 

definitive value for this T&D charging component. 

Table 6: Illustration of transmission and distribution component of charging rebate and avoided 

emission costs 

 
Shifting charging from peak to off-peak may also avoid carbon dioxide (CO2) emissions and the costs 

associated with them. ISO-NE reports higher emissions from generation on peak than off-peak in 2017 (and 

in previous years) (see Figure 1): 

                                                

7 Avoided Energy Supply Components in New England: 2018 Report. June 2018. p.312. Available at: 
http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf  

8 MA DPU Docket 18-118. Petition of Massachusetts Electric Company and Nantucket Electric Company each d/b/a 
National Grid, pursuant to G.L. c. 25, § 21, for approval by the Department of Public Utilities of its Three-Year Energy 
Efficiency Plan for 2019 through 2021. 

9 The Narragansett Electric Co. d/b/a National Grid. 2019 System Reliability Procurement Plan Report. 2018. Available 
at: http://rieermc.ri.gov/wp-content/uploads/2018/08/2019-srp-report-first-draft.pdf  

Winter

Summer

Emissions

$0.001

$0.001

$0.026

Transmission & Distribution

$0.026

Transmission & Distribution Costs and Avoided Emissions Costs ($/kWh)

http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf
http://rieermc.ri.gov/wp-content/uploads/2018/08/2019-srp-report-first-draft.pdf
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Figure 1: 2017 ISO New England system monthly average generator emission rates (lb/MWh) 

 
Source: Reproduced from ISO New England. Draft 2017 ISO New England Electric Generator Air Emissions Report. 
Figure 5.3. January 2019. Available at: https://www.iso-ne.com/static-
assets/documents/2019/01/DRAFT_2017_emissions_report_20190122.docx  

An electric vehicle charging 3,000 kWh in a year would emit 1.03 short tons of CO2 if charging on peak but 

only 0.95 short tons if charging off peak: 0.08 short tons of CO2 per vehicle per year are avoided by shifting 

charging to off-peak times. 

An August 2018 Supplement to Avoided Energy Supply Components study found Massachusetts-specific 

avoided costs of Global Warming Solutions Act (GWSA) compliance of $41 per ton of CO2 based on zero-

carbon generation sources expected to be available over the next decade.10 The avoided costs of GWSA 

compliance for the average electric vehicle charging off-peak compared to on-peak, therefore, is $3.14 per 

year, or $0.001 per kWh (see Table 6).  

                                                

10 Analysis of the Avoided Costs of Compliance of the Massachusetts Global Warming Solutions Act, Supplement to 
2018 AESC Study. August 2018. Available at: http://www.synapse-energy.com/sites/default/files/MA-GWSA-
Supplement-AESC-2018-18-066.pdf  

https://www.iso-ne.com/static-assets/documents/2019/01/DRAFT_2017_emissions_report_20190122.docx
https://www.iso-ne.com/static-assets/documents/2019/01/DRAFT_2017_emissions_report_20190122.docx
http://www.synapse-energy.com/sites/default/files/MA-GWSA-Supplement-AESC-2018-18-066.pdf
http://www.synapse-energy.com/sites/default/files/MA-GWSA-Supplement-AESC-2018-18-066.pdf
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The above calculation estimates only the emission reduction benefit of charging off-peak. It does not account 

for the total emissions benefit of each car on a year-round basis. Using figures from the Union of Concerned 

Scientists’ EV Emissions Tool, an all-electric car in Massachusetts emits approximately 3.0 tons of CO2 per 

year less than a car with an internal combustion engine.11 Applying the AESC 2018 Supplement avoided 

compliance cost of $41 per ton of CO2, the avoided GWSA compliance benefit of an electric vehicle is $123 

per year, or $0.041 per kWh charged.  

Summing up the benefits 

The benefits (or avoided costs) of electric vehicle charging include: 

• Winter off-peak charging (capacity and energy): 3.0 cents per kWh 

• Summer off-peak charging (capacity and energy): 5.0 cents per kWh 

• Avoided T&D investments: initial estimate, 2.6-5.4 cents per kWh 

• Avoided GWSA compliance cost for off-peak charging: 0.1 cents per kWh 

• Total avoided GWSA compliance cost from electric vehicles: 4.1 cents per kWh 

Massachusetts 2018 Comprehensive Energy Plan highlights the importance of electric vehicle adoption in 

reducing greenhouse gas emissions in the Commonwealth.12 Including the full benefits of off-peak charging 

and GWSA compliance in the formulation of incentives to electric vehicle ownership is a critical component 

of Massachusetts emission reduction policies.  

                                                

11  Union of Concerned Scientists. How Clean is Your Electric Vehicle? Online Calculator. Available at: 
https://www.ucsusa.org/clean-vehicles/electric-vehicles/ev-emissions-
tool?_ga=2.10536829.812612655.1551633516-997411957.1548711030#z/22902/_/_/_  

12 MA Department of Energy Resources: Energy Policy Planning & Analysis Division. December 2018. Massachusetts 
Comprehensive Energy Plan (CEP). Available at: https://www.mass.gov/service-details/massachusetts-comprehensive-
energy-plan-cep  

https://www.ucsusa.org/clean-vehicles/electric-vehicles/ev-emissions-tool?_ga=2.10536829.812612655.1551633516-997411957.1548711030#z/22902/_/_/_
https://www.ucsusa.org/clean-vehicles/electric-vehicles/ev-emissions-tool?_ga=2.10536829.812612655.1551633516-997411957.1548711030#z/22902/_/_/_
https://www.mass.gov/service-details/massachusetts-comprehensive-energy-plan-cep
https://www.mass.gov/service-details/massachusetts-comprehensive-energy-plan-cep
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Additional revenue source for supporting charging rebate 

All National Grid customers are charged a System Benefit Charge, or energy efficiency fee, on their bills of 

$0.0025 per kWh to fund the utility’s energy efficiency programs. In addition, National Grid charges an 

energy efficiency reconciling factor (EERF) charge, which is designed to cover the estimated incremental 

costs of the Company’s proposed energy efficiency programs for the year.13 The EERF charge is updated 

every year and varies by customer group. The current EERF charge for National Grid’s residential customers 

is $0.01536 per kWh.14 Therefore, charging of electric vehicles contributes $0.01786 per kWh to fund 

energy efficiency programs in Massachusetts. At an average usage of 3,000 kWh per year, each electric car 

is generating $53.58 per year that may be one potential revenue source for funding charging rebates. 

                                                

13 MA DPU No. 1263. Massachusetts Electric Company/Nantucket Electric Company. Energy Efficiency Provision. 
March 2017. Available at: https://www9.nationalgridus.com/non_html/EERF.050114.pdf  

14 MA DPU No. 1-19-C. Massachusetts Electric Company. Summary of Electric Delivery Service Rates. Available at: 
https://www.nationalgridus.com/media/pdfs/billing-payments/tariffs/mae/mecodeliveryrates.pdf  

https://www9.nationalgridus.com/non_html/EERF.050114.pdf
https://www.nationalgridus.com/media/pdfs/billing-payments/tariffs/mae/mecodeliveryrates.pdf

