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OVERVIEW

Introduction

The Massachusetts’ Electric Utility Restructuring Act
 requires that the Division of Energy Resources (DOER) perform an analysis to “determine the actual percentage of kilowatt-hour sales to end-use customers in the commonwealth which is derived from existing renewable energy generating sources.” This report presents the methodology, assumptions and results of the calculation.  The fraction of existing renewable electricity sales to Massachusetts’s end-use customers, compared to total sales to Massachusetts’s end-use customers will be referred to as the "Baseline Fraction" or "Baseline Percentage."
The Baseline Fraction depends upon assumptions made with regard to resource eligibility. Because eligibility definitions for hydropower and biomass in Massachusetts have not yet been finalized, we present the Baseline Fraction for four cases:


Case 1
Case 2
Case 3
Case 4

Hydro
All
All
Run of river
Run of river

Biomass
All
Low-emission

All
Low-emission

Results
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The following equation was used to make the calculation:  

NUMERATOR

The total renewable electricity generated for MA retail customers, during the base period of calendar year 1997 is shown in Table 1 for the four different cases. For a specific breakdown of renewable generation by technology for each case, please refer to Table 6. The Results section explains how losses were calculated and allocated to renewable resources and shows the losses in Table 7.

DENOMONATOR

The total amount of electricity sold to MA end-users during the base period of 1997 is 41,300 GWh. Table 8 presents a complete list of renewable sales, listed by major entity. Note that this value remains constant for all scenarios.

After calculating the four different numerators, we calculated the baseline fraction. Our results are shown in Table 1 below.
Table 1 Baseline Fraction, by Generation Technology (hydro, wind, etc.)

Generation (GWh)
Hydro - all
Hydro – run of river

Technology
Biomass -
all
Biomass –
low-emission
Biomass -
all
Biomass –
low-emission

Biomass
0.4 %
0 %
0.4 %
0 %

Hydro
9.4 %
9.4 %
1.2 %
1.2 %

Landfill gas
0.2 %
0.2 %
0.2 %
0.2 %

Refuse
3.3 %
3.3 %
3.3 %
3.3 %

Wind
0 %
0 %
0 %
0 %

TOTAL
13.3 %
13.0 %*
5.1 %
4.7 %

* Total does not equal sum of parts due to rounding.

The remainder of this report will expand upon the details presented in this overview section and will explain several eligibility decisions made to complete the calculation.

Legislative CONTEXT
The Massachusetts’ electric utility restructuring legislation requires that the Division of Energy Resources (DOER) perform an analysis, as follows:

“By December 31, 1999, the division shall determine the actual percentage of kilowatt-hour sales to end-use customers in the commonwealth which is derived from existing renewable energy generating sources.” 

“For the purposes of this section, a renewable energy generating source is one which generates electricity using any of the following:  (i) solar photovoltaic or solar thermal electric energy; (ii) wind energy; (iii) ocean thermal, wave, or tidal energy; (iv) fuel cells utilizing renewable fuels; (v) landfill gas; (vi) waste-to-energy which is a component of conventional municipal solid waste plant technology in commercial use; (vii) naturally flowing water and hydroelectric; and (viii) low-emission, advanced biomass power conversion technologies, such as gasification using such biomass fuels as wood, agricultural, or food wastes, energy crops, biogas, biodiesel, or organic refuse-derived fuel; provided, however, that after December 31, 1998, the calculation of a percentage of kilowatt-hours sales to end-use customers in the commonwealth from new renewable generating sources shall exclude clauses (vi) and (vii) herein.”

METHODOLOGY

The approach used focused on the suppliers who provided retail electricity to Massachusetts’s end-users (“Massachusetts retail suppliers”) during the base period. In 1997, essentially all retail electricity sales in MA were by distribution utilities to end-users. The process of calculating the baseline required an analysis for each electric distribution utility. However, the ultimate baseline percentage is reported as a single number for all of Massachusetts. 

The following equation was used to calculate the Baseline Fraction:


The numerator of the baseline percentage is the renewable electricity production during the historical period that was owned or purchased by retail suppliers to Massachusetts end-users, reduced to reflect transmission and distribution losses (i.e. “net renewable generation”). These suppliers consist overwhelmingly of Massachusetts’s electric distribution utilities.  Massachusetts’s utilities that were served in the base period by multi-state companies with aggregate power supply portfolios were allocated a share of the supplier’s renewable generation and losses, pro rata based on load. Note that transmission and distribution losses were subtracted out to compare equivalent terms, since they are captured in the generation figure, but are not in the sales term. Electricity generation was obtained from two sources: purchased power contracts and from owned generation, both found in the FERC Form 1 filings of each utility.

The denominator of the baseline percentage is the total retail sales to Massachusetts end-users during the base period as reported in each utility’s FERC Form 1. The title of electricity sales to MA end-use customers were traced via contract or ownership to their origin to determine which suppliers provided electricity to customers in Massachusetts.

The fraction is easily calculated once values for the terms are calculated and plugged into the equation. 

Assumptions

Table 2 lists the assumptions used in the calculation. The rationale for these assumptions is described in subsequent sections.


Table 2. Issues and Assumptions Made in the Baseline Calculation

Issue
Assumption

Baseline period
Calendar year 1997

Renewable energy allocation
Renewable generation will be used for ultimate customers, unit contracts and affiliate customers first. Any remaining will go towards system power sales.

Allocation of wholesale power to affiliate entities (e.g. NEP ( MECO and Nanatucket Power)
Renewable electricity generation will be allocated to affiliate companies on a pro rata, kWh basis.

Eligible renewable technologies
Eligible technologies are listed in Table 2 and any additional assumptions are noted.

Dual Fuel Facilities
Only energy generated from a renewable fuel is eligible.

Imports (e.g. HQ-FEC contract)
Any import that is from an eligible technology is eligible upon verification that it is claimed in only one location.

Municipal Utilities
Municipal Utility generation is eligible if they decide to opt in to competition. Neither sales nor renewable generation from Munis were included in the baseline fraction. 

Baseline period

We used calendar year 1997 as the baseline period for several reasons. First, renewable facilities in operation after December 31, 1997 are defined as “new” according to the legislation, whereas the baseline refers to technologies not eligible under the “new renewable” definition. Second, the legislation says the fraction calculated by DOER shall be “the actual percentage…” which implies that historical data should be used. Finally, 1997 is the most recent, complete year of data available.

Allocation of Renewables to Customers

The power purchases and sales made by Massachusetts utilities in 1997 were in place before the RPS was developed, and generally did not specify specific generating plants to serve specific sales.  As a result, some judgment, consistently applied is needed to allocate the renewables that served Massachusetts utilities in 1997 to their various customers.

For the purpose of the baseline calculation, we allocated renewables to those customers on whose behalf the resources were developed.  Essentially all renewables serving Massachusetts utilities in 1997 were built or purchased by those utilities in accordance with their obligation to serve retail customer loads on a long-term basis.  The costs of long term generation sources (including renewables) were generally included in Massachusetts retail rates or (in the case of multi-state holding companies such as New England Power) in wholesale “cost of service” sales to affiliate companies that serve Massachusetts retail customers.  We therefore allocated each utility’s renewable generation in the base year to its retail sales to Massachusetts end-users, and (in the case of multi-state suppliers such as New England Power) to its long term wholesale sales to affiliate companies who themselves serve Massachusetts end-users.  We did not allocate any renewables to other wholesale system power sales, which were generally short term and made on an “as available” basis. 

System Power

Some supply sources of Massachusetts utilities were purchases of “system power” supported by the seller’s supply portfolio rather than by specific generating plants.  Consistent with our approach to allocating renewables of Massachusetts companies to their various types of sales, we assumed that unspecified short term system power purchases by Massachusetts contained no renewables.

One major purchase in 1997, the Hydro-Quebec Firm Energy Contract (“FEC”) was supplied by a system that in 1997 obtained 96.3 percent of its energy from hydroelectric sources.  We therefore assigned the FEC purchase this fraction of renewable content, equal to the average renewable content of Hydro-Quebec’s total power supply.

Existing Renewable Technologies 

Table 3 lists the renewable technologies that were used to serve Massachusetts’s retail end-users in 1997.  The table also lists those technologies for which we calculated alternate baseline scenarios depending upon the DOER’s interpretation of the legislation:

Table 3. Existing Renewable Technology Eligibility



Technology

Eligibility Clarification
Amount of Resource Currently Available

Hydroelectric

· All

· run of river only
Subject to determination
Majority

Waste to Energy
Clearly eligible
Significant

Biomass

· All

· Restricted emiss.
Subject to determination
Significant

Landfill gas
Clearly eligible
Some

Wind turbines
Clearly eligible
Very little

Solar
Only for electricity generation.
Very little

Ocean
Clearly eligible
None

Fuel Cells
Only if fuel is renewable.
None

As noted in the table, the DOER will make a final eligibility determination on hydroelectric and existing biomass. How these sources are defined will impact the resulting baseline percentage. Currently, DOER is considering two interpretations of “naturally flowing and hydroelectric”: (1) All hydroelectric eligible except for pumped storage or (2) only run of river hydroelectric. Similarly, the DOER is considering two interpretations for existing biomass: (1) All biomass existing in 1997 or (2) only that biomass that met the 2 lb/MWh NOx emission rate.

Municipal Light Departments

At this time, no municipal electric utilities have given their customers the option of choosing an alternative electric supplier.  The baseline fraction was therefore developed using the retail sales and supply resources of Massachusetts investor-owned utilities.

Data Sources

Data sources used to gather information are summarized in the following table:

Table 4. Data Requirements and Sources

Data Requirements
Sources

Base period electricity sales to MA customers
U.S. EIA/DOE “Electric Sales and Revenue” report

FERC Form 1

Transmission and distribution losses
FERC Form 1

MA retail suppliers’ base period renewable generation
FERC Form 1

NEPOOL reports

Fraction of renewable generation used to serve MA customers.
For non-affiliated retail suppliers, FERC Form 1

Affiliated suppliers: pro-rata allocation of kWh sales as identified in the FERC Form 1 

MA average year renewable generation (e.g. rainfall)
Hydro: ISO-NE

Imports (non-FEC)
FERC Form 1

MMWEC (for Munis)

Municipal renewables
Annual Report to the State of Massachusetts

DOE / EIA documents

MMWEC (NYPA contract)

Hydro-Quebec Firm Energy Contract breakdown
FEC contract for utility-specific participation.

Resource mix: HQ provided overall.

Hydro details: from HQ website, as collected by Bill Short.

Presentation of Results

Fraction of Existing Renewables Sold to MA End-Use Customers


Table 5. Baseline Fraction for Four Cases
Assumptions
Hydro - all
Hydro – run of river

Result
Biomass -
all
Biomass –
low-emission
Biomass -
all
Biomass – 
low-emission

Total renewables generated (GWh)
5,898
5,740
2,247
2,089

Losses (GWh)
-389
-379
-148
-138

Numerator (GWh)
5,509
5,361
2,099
1,951







Total Retail Sales – Denominator (GWh)
41,300
41,300
41,300
41,300







Baseline fraction
13.3%
13.0%
5.1%
4.7%

Details of Supply

Table 6. Table of generation, by generation technology (hydro, wind, etc.)

Generation (GWh)
Hydro - all
Hydro – run of river

Technology
Biomass -
all
Biomass –
low-emission
Biomass -
all
Biomass –
low-emission

Biomass
158
0
158
0

Hydro
4,174
4,174
523
523

Landfill gas
100
100
100
100

Refuse
1,466
1,466
1,466
1,466

Wind
0
0
0
0

TOTAL
5,898
5,740
2,247
2,089

Explanation of loss calculation

Transmission and distribution losses associated with renewable supply sources were assumed to be equivalent to the average losses incurred for the total supply of Massachusetts utilities.  For each utility, losses are presented on the FERC Form 1 and represent the difference between the total generation supply and total sales (including retail sales and sales for resale). Across all Massachusetts investor-owned utilities, the average loss fraction in 1997 was about 7 percent.  Losses associated with renewable generating sources were therefore approximated as 7 percent of their total generation.  

For Massachusetts distribution utilities (e.g., MECo) that were supplied by affiliate wholesale suppliers (e.g., NEP), we also assigned a pro-rata fraction of the losses incurred by the wholesale supplier.

Table 7 Allocated Losses, by technology

Generation (GWh)
Hydro - all
Hydro – run of river

Technology
Biomass -
all
Biomass –
low-emission
Biomass -
all
Biomass –
low-emission

Biomass
-10.4
0
-10.4
0

Hydro
-275.5
-275.5
-34.5
-34.5

Landfill gas
-6.6
-6.6
-6.6
-6.6

Refuse
-96.8
-96.8
-96.8
-96.8

Wind
0
0
0
0

TOTAL
-389
-379
-148
-138

Total Electricity Sales

Table 8. Table of sales to MA customers, by entity

Utility
Retail Electricity Sales (MWh)


Boston Edison
13,246,124

Cambridge Electric
1,288,760

Commonwealth Electric
3,563,652

Eastern Edison
2,644,269

Fitchburg Gas & Electric
458,162

Holyoke Water & Power
108,664

Massachusetts Electric
16,163,997

Nantucket Electric(2)
111,147

New England Power(2)
7,560

Western Mass. Electric
3,701,761

Total Investor-Owned
41,294,095




40 MA Munis
6,510,592

TOTAL MA Sales
47,659,344
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�   Massachusetts Electric Utility Restructuring Act of 1997, Chapter 164, Acts of 1997, Section 50, Section 11F.(a)


�  Low emission was defined as meeting a 2.0 LB/MWh NOx emission rate. MA retail electricity sellers purchased biomass power from the following plants: McNeil, Pinetree Power, Parsons Paper, Simpson Paper and Strathmore Paper. We assumed that none of these plants met the required NOx emission rate in the baseline year 1997, which means that none of them qualified as low-emission biomass.


� Please note that the baseline fraction for MA presented in this table is slightly lower than that presented in the draft Existing analysis. We recently discovered that we neglected to allocate the approximately 7 percent T&D NEPOOL losses to HQ sources and have since adjusted the baseline accordingly. The existing renewables analysis will be adjusted as well, which will slightly decrease the MA portion of demand. 


� Inclusion of both sales and generation would not materially effect the resulting baseline fraction.


� Retail sales includes self-use.
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