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Please state your name, occupation and business address. 

My name is David A. Heintz.  I am a Vice President with Concentric Energy Advisors, 

Inc. (“Concentric”), with a physical address at 293 Boston Post Road West, Suite 500, 

Marlborough, MA 01752. 

Please summarize your educational background and work experience. 

I have over 30 years in the utility industry, the last 20 of which have been in the field of 

utility management and consulting.  My CV is attached as Exhibit GMP-DAH-1 to this 

testimony. 

Have you previously testified before the Public Utility Commission 

(“Commission”)? 

Yes, I provided testimony before the Commission in a previous Green Mountain Power 

rate case, Docket No. 8525.  

What is the overall purpose of your testimony? 

I present the results of the embedded cost of service (“ECOS”) study on behalf of Green 

Mountain Power (“GMP” or the “Company”). 15 
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Are you sponsoring any exhibits? 1 

Yes.  In addition to Exhibit GMP-DAH-1, I am sponsoring the following exhibits: 2 

 Exhibit GMP-DAH-2 – Summary of Results3 

 Exhibit GMP-DAH-3 – Summary of Classification and Allocation by Major Account4 

 Exhibit GMP-DAH-4 – Function, Classification and Allocation Factor by Major5 

Account6 

 Exhibit GMP-DAH-5 – Summary of Allocation Factors7 

OVERVIEW OF ECOS STUDIES 

What are the guiding principles that should be followed when addressing rate 8 

design? 9 

As the Commission stated in an order establishing rates for Lyndonville Electric, “when 10 

considering rate design proposals from utilities the [Commission] has long relied on the 11 

three criteria established by James C. Bonbright in his classic work Principles of Public 12 

Utility Rates, regarding adequacy, efficiency and fairness.”  Vt. Pub. Util. Comm’n Final 13 

Order, Tariff filing of Village of Lyndonville Electric Department re: proposed rate 14 

design changes, to take effect October 1, 2012, Docket No. 7915, ePUC Document No. 15 

85121/38916 (January 31, 2013) at 6.  Adequacy relates to the principle that rates be 16 

adequate to serve customer needs and to permit an opportunity for a company to earn its 17 

authorized return.  Efficiency concerns the goal that rates provide accurate price signals 18 

and discourage wasteful consumption.  Fairness addresses the need to apportion the 19 

revenue requirement fairly among rate classes, to avoid undue discrimination, and to 20 

avoid abrupt rate changes.  21 
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The concept of cost causation is the fundamental and underlying philosophy 1 

associated with the goal of efficiency.  It is addressed through cost studies performed for 2 

the purpose of allocating costs to customer groups.  Cost causation addresses the 3 

question: Which customer or group of customers causes the utility to incur particular 4 

types of costs?  To answer this question, it is necessary to establish a linkage between a 5 

utility’s customers and the particular costs incurred by the utility in serving those 6 

customers. 7 

The essential element in the selection and development of a reasonable cost of 8 

service study allocation methodology is the establishment of relationships between cost 9 

drivers such as customer requirements, load profiles, and usage characteristics on the one 10 

hand and the costs incurred by the utility in serving those requirements on the other hand.  11 

For example, providing service to a residential customer can have much different cost 12 

implications than service to a large industrial customer where the type of service could be 13 

primary rather than secondary, and the metering and transformer costs can be much 14 

different.  Since many of the utilities costs are joint costs, e.g. conductors and poles, 15 

which cannot be assigned to the customer classes with precision, allocation factors are 16 

required to assign costs to the classes.  The choice of allocation factors will impact the 17 

results of the cost study and reasonable minds can differ regarding the proper allocators 18 

to use and the range of acceptable and fair results. 19 
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 How do you identify the costs to serve each customer group? 1 

 The cost to serve customers of any utility company generally consists of all expenses, 2 

including costs both directly from the utility’s operations and those out of its control, and 3 

return on rate base.  For the historical period, these costs are contained in the books and 4 

records of the company and are readily available to establish the overall cost to serve all 5 

customers.  The cost to provide service related to individual functions and to individual 6 

rate (or service) classes can vary greatly based on the facilities used to provide service 7 

and the level of demand placed on the system.  The information necessary to identify 8 

class-specific costs, however, is not readily available from a company’s accounting 9 

system. 10 

ECOS studies are developed to assign or allocate reasonably each component of 11 

cost on an appropriate basis to service classifications to determine the cost to serve the 12 

respective classes.  ECOS studies traditionally have been used as a guide in revenue 13 

requirements allocation and rate design to provide a measure of the relationship between 14 

the revenues supplied by each service class and the cost of plant and expenses required to 15 

serve the customers in those classes.  These studies enable a company to evaluate the 16 

revenue requirements associated with an appropriate share of total costs to serve each 17 

class, applying other important factors of rate design apart from the results of the study.  18 

 Please describe the process used in performing an ECOS study. 19 

 An ECOS study can be generally described as a three-step process.  The first step is 20 

functionalization, where the plant investment costs and operating expenses are 21 
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categorized by the operational functions with which they are associated, e.g., production, 1 

transmission, and distribution.  Generally, a company’s system of accounts provides the 2 

data necessary to address this step.  3 

The second step is classification where the functional cost elements are classified 4 

by the factor of utilization most closely matching cost causation, e.g., customer, demand, 5 

and energy costs.  The amount of customer costs is generally a function of the number of 6 

customers served and these costs continue to be incurred whether or not the customer 7 

consumes electricity.  Customer costs include capital costs, associated services, and 8 

meters, as well as customer service and accounting expenses.   9 

Demand costs are capacity-related costs associated with plant that is designed, 10 

installed, and operated to meet maximum hourly or daily electric usage requirements.  11 

Facilities needed to meet maximum usage include generating plants, transmission lines, 12 

larger transformer and substations, or more localized distribution facilities designed to 13 

satisfy individual customer maximum demands.  Demand costs vary with the quantity or 14 

size of the plant, are fixed in nature, and do not vary with the number of customers or the 15 

amount of energy that customers receive.  16 

Energy costs are costs incurred to supply kilowatt hours (“kWh”) to customers.   17 

The final step in an ECOS study is the allocation of the functionalized and 18 

classified costs to the various rate classes.  This is accomplished through direct 19 

assignment, the use of external allocation factors and internal allocation factors.  Direct 20 

assignment relates to the specific identification of plant and/or expenses that are incurred 21 

exclusively to serve a specific customer or group of customers.  For example, the facility 22 
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costs (Acct. 373) related to street lighting are directly assigned to the street lighting 1 

classes.  Direct assignment best reflects the cost causative characteristics of serving 2 

individual customers or groups of customers and is used for categories of costs necessary 3 

to provide service to a single rate class.  All other cost components (which are necessary 4 

to serve multiple rate classes) are allocated based on specific consumption attributes 5 

(external allocation factors), such as energy sales, number of customers, coincident and 6 

non-coincident peaks, or allocated derivatively based on previously allocated costs 7 

(internal allocation factors), such as allocated plant costs used as a basis to allocate 8 

depreciation expenses. 9 

 What rate classes were evaluated in the ECOS study? 10 

 GMP utilizes 13 rate classes and I evaluated all of them in the cost study.  The specific 11 

rate classes are as follows: 12 

Rate 1, Residential  13 

Rate 11, Residential TOU 14 

Rate 3, Off-Peak Water Heating 15 

Rate 6, General Service, Non-Demand 16 

Rate 8, General Service, Demand 17 

Rate 12, Primary Service 18 

Rate 13, Storage Heating 19 

Rate 15, Cable TV 20 

Rate 63/65, C&I TOU, Sub-Transmission 21 

Rate 63/65, C&I TOU, Primary 22 

Rate 63/65, C&I TOU, Secondary 23 

Rate 70, C&I TOU, Transmission 24 

Street and Area Lighting 25 
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 What revenue requirement was used for the ECOS study? 1 

 The revenue requirement used is the settlement revenue requirement adopted in the 2 

Commission’s Order for the 2018 Rate Year from Case No. 17-3112-INV.   3 

FUNCTIONALIZATION 

 What categories were used for the first step (functionalization) in the ECOS study? 4 

 Three functions were used in this study.  They are production, transmission and 5 

distribution.  The production function consists of the costs associated with power 6 

generation and purchased power.  The transmission function includes the assets and 7 

expenses associated with the high voltage (sub-transmission) system utilized for the bulk 8 

transmission of power to and from interconnected utilities and to the various regions or 9 

load centers of the Company.  The distribution function includes the radial distribution 10 

system that connects the customer to the transmission system.  There are some rate 11 

classes, Rates 63/65 and 70, where customers are served from the transmission or sub-12 

transmission facilities rather than the distribution facilities, and are consequently not 13 

allocated distribution costs.  General plant costs, administrative and general expenses, 14 

and other general costs were allocated to the production, transmission, and distribution 15 

functions through the use of internal allocation factors such as plant and labor.   16 
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CLASSIFICATION AND ALLOCATION 

 Was the data from the Company’s smart metering program used in the cost study? 1 

 Yes.  Interval data from the smart meters was used to determine the class coincident 2 

peaks, class maximum demands, and class peak at the time of the ISO peak. 3 

 How were the production plant costs classified and allocated in the ECOS study? 4 

 As indicated above, functionalized costs were assigned to three categories: demand, 5 

energy, and customer.  I first review capital costs and then expenses.   6 

The production costs were classified as demand and energy using a Fuel Offset 7 

methodology.  This methodology addresses the fact that non-peaking generation plants, 8 

which operate for a relatively high number of hours per year, have relatively high capital 9 

costs and low fuel costs compared to peaking units, which operate only during peak hours 10 

and have lower capital costs and higher fuel costs.  A large portion of the capital costs of 11 

non-peaking plants are incurred to minimize energy costs.  The Fuel Offset methodology 12 

recognizes this trade-off by classifying as demand that portion of production-related 13 

capital costs incurred to meet peak demand, and the remainder of capital costs treated as 14 

incurred to reduce energy costs and therefore classified as energy.   15 

The plant costs related to hydro, wind, and solar facilities were classified as 16 

energy as these facilities provide little or no capacity to meet the peak demands.  The 17 

plant costs for the remaining production plant, steam, gas turbines, diesel and nuclear, 18 

represent the company’s investment in production assets over an extended period of time.  19 
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To implement the Fuel Offset calculation, it is necessary to bring these investments to 1 

current cost levels.  This was done through the use of the Handy-Whitman Index 2 

(“HWI”), a utility cost index that tracks costs based on the Federal Energy Regulatory 3 

Commission (“FERC”) Uniform System of Accounts for electric plant and related plant 4 

items for different plant types and different regions of the country.  The percentage of 5 

total production plant costs classified as demand was determined by multiplying the cost 6 

of a peaking unit by GMP’s capacity for the steam, gas turbine, diesel and nuclear assets 7 

and dividing this result by the HWI adjusted plant costs.  The cost of the peaking unit was 8 

that established by ISO New England for the 2018 Forward Capacity Auction (FCA 12).1  9 

All steam, gas turbine, diesel, and nuclear production plant costs above this level were 10 

classified as energy.  11 

Production-related demand costs were allocated to the classes on the basis of the 12 

class coincident peak at the time of the ISO-NE peak.  This factor was used since the 13 

Company’s capacity requirement is based on the annual peak of ISO-NE.  Energy costs 14 

were allocated using loss adjusted sales. 15 

 How were transmission plant costs classified and allocated in the ECOS study?  16 

 Transmission costs were classified as demand, since the facilities are sized to meet 17 

maximum demand.  Transmission costs are allocated to the classes based on the 12 18 

Month Coincident Peak (“12 CP”) methodology.  The 12 CP method allocates costs 19 

based on the average of the class contribution to the 12 monthly system peaks.  This 20 

                                                 
1  Installed cost (in 2015$) of $1,123.75 per kW for a Simple Cycle Gas Turbine. 
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approach recognizes the diverse capability requirements of the Company to provide safe 1 

and reliable service for all hours of the year.  Use of the 12 monthly peaks also 2 

recognizes that the transmission system is sized to meet the demands of all areas of the 3 

system, some of which may peak at times other than the time of the system peak.  4 

 How were the distribution plant costs classified and allocated in the cost study? 5 

 Distribution costs were classified as demand or customer because a portion of the costs 6 

are caused by the demand in the area served and a portion by the number of customers 7 

served.  As noted above, rate classes 63/65 and 70 are not served from distribution 8 

facilities and are not allocated distribution demand costs.  9 

Service and meter plant costs were classified as customer costs while the 10 

remaining plant costs were classified as demand.  Service costs were allocated on a non-11 

coincident peak basis.  The non-coincident peak is the sum of the customer’s individual 12 

peak demands, regardless of the time of such peak.  Facilities closer to the customer, such 13 

as service lines and line transformers, are sized to meet the customer’s individual peaks 14 

and therefore the use of a non-coincident peak is indicated.  A meter allocation factor was 15 

calculated using the number of customers and average meter cost for each rate class.  16 

The plant costs related to Poles, Towers and Fixtures (Acct. 364), Overhead 17 

Conductors and Devices (Acct. 365), Underground Conduit (Acct. 366), Underground 18 

Conductors and Devices (Acct. 367), and Line Transformers (Acct. 368) were further 19 

classified as primary or secondary.  The primary facilities are sized to meet the more 20 

diversified demands of the classes as a whole rather than customer-individual demands.  21 
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These costs were allocated on the basis of the class maximum demand, which is the 1 

maximum demand of the class as a whole.  The secondary costs were allocated on a non-2 

coincident peak basis.  The other distribution plant accounts were allocated on the class 3 

maximum demand with the exception of street and area lighting (Acct. 373) which was 4 

directly assigned.   5 

 How were general plant costs treated in the ECOS study? 6 

 General plant costs were classified and allocated based on the treatment of production, 7 

transmission, and distribution plant costs. 8 

 How were O&M expenses treated in the ECOS study? 9 

 The classification and allocation of production, transmission and distribution O&M 10 

expenses followed the treatment of the plant costs, summarized as follows.  Production 11 

expenses were allocated on energy (hydro expenses and fuel) or an internal factor based 12 

on the treatment of the Production plant accounts.  Transmission O&M expenses were 13 

classified as demand and allocated on a 12 CP basis.   14 

Distribution O&M expenses were classified as demand or customer following the 15 

treatment of the plant accounts, e.g. meter and service expenses were classified as 16 

customer costs.  Demand-related expenses were allocated on the basis of class maximum 17 

demand or non-coincident peak.  These factors were adjusted for line losses for purposes 18 

of allocating the costs classified as primary or secondary.  Street light expenses were 19 

directly assigned to the street lighting classes. 20 
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 How were customer accounting, and customer service O&M expenses allocated? 1 

 Customer accounting and customer service O&M expenses excluding uncollectible 2 

expense were allocated on a weighted customer basis.  The relative cost of customer 3 

accounting for the different rate classes were expressed as weighting factors indexed to 4 

the residential class as the base level.  These weighting factors were multiplied by the 5 

number of customers in each rate to produce a weighted customer level for each class. 6 

 Uncollectible expense was allocated on the basis of class revenue requirement. 

 How were administrative and general (“A&G”) expenses treated in the ECOS 7 

study? 8 

 A&G expenses with the exception of Property Insurance (Acct. 924), Regulatory 9 

Commission Expense (Acct. 928) and Maintenance of General Plant (Acct. 935), were 10 

allocated on the basis of labor.  Property Insurance and Maintenance of General Plant 11 

were allocated on the basis of an internal factor based on the treatment of production, 12 

transmission and distribution plant.  Regulatory Commission expenses were allocated on 13 

the basis of the class revenue requirement.  14 

 How were depreciation expenses treated in the ECOS study? 15 

 Depreciation expenses were allocated on the same basis as the plant accounts. 16 

 How were taxes other than income taxes treated in the ECOS study? 17 

 Labor related taxes, FICA, and Unemployment were allocated on the basis of labor, and 18 

gross revenue taxes were allocated using class revenue requirement.  The remaining taxes 19 
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were allocated on the basis of an internal factor based on the treatment of production, 1 

transmission and distribution plant. 2 

 What are the results of the ECOS study? 3 

 Exhibit GMP-DAH-2 provides a summary of the results of the study.  The summary 4 

provides a calculation of class revenue requirement at equal rates of return.  Exhibit 5 

GMP-DAH-3 provides a listing of all the major accounts in the cost study by service 6 

class and classification.  Exhibit GMP-DAH-4 provides a listing of the function, 7 

classification, and allocation factor used for each major account.  Exhibit GMP-DAH-5 8 

provides the allocation factors used in the cost study. 9 

 How are the ECOS study results being used as the basis for the proposed rate design 10 

changes? 11 

 The ECOS study results provide cost guidelines for use in evaluating class revenue levels 12 

and rate structures.  When evaluating class revenue levels, the rate of return results show 13 

that rates charged to certain classes recover less than their indicated cost of service. 14 

Conversely, rates for other classes recover more than their indicated cost of service.  By 15 

adjusting rates accordingly, class revenue levels can be brought closer to the indicated 16 

cost of service resulting in class rates of return that are nearer the system average rate of 17 

return.  However, mechanistically adjusting revenue level for a particular class to match 18 

its cost of service results exactly is often not desirable due to other factors important to 19 

rate design, such as adverse bill impacts on customers and the market conditions within 20 
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the utility service territory.  Therefore, the ECOS study results are just one factor in the 1 

overall rate design process which evaluates all the quantitative and qualitative factors 2 

required to reach a final rate design for the various classes.  This is explained in further 3 

detail by Mr. Anderson in his testimony. 4 

 Is the use of the ECOS study results proposed by GMP in this proceeding 5 

appropriate in your experience? 6 

 Yes.  As noted earlier, the purposes of an ECOS study is to provide a measure of the 7 

relationship between the revenues supplied by each service class and the cost to serve 8 

each class.  The proposed rate design for the various rate classes was informed by the 9 

results of this study in addition to the principles of adequacy, efficiency, and fairness.   10 

 Does this conclude your testimony? 11 

 Yes. 12 


