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STAFF RATE DESIGN AND CLASS COST-OF-SERVICE REPORT 

Class Cost-of-Service and Rate Design Overview  

 A Class Cost of Service (CCOS) study is a detailed analysis where the costs incurred 

to provide utility service to a particular jurisdiction (e.g., Missouri retail) are assigned to 

customers, or customer classes, based on the manner in which the costs are incurred. An 

electric utility’s power system is designed, constructed, and operated in order to meet the 

ongoing energy and load requirements of vast numbers of diverse customers.  How and when 

customers utilize energy has a great bearing on the fixed and variable costs of service.  

Customer classes are groups of customers with similar electrical service characteristics.  

For proper cost assignment, the composite load of the system must be differentiated by the 

various customer classes in order to determine the proportional responsibilities of each 

customer class.  In other words, the customers’ load contributions to the total demand are a 

major cost driver.  Staff’s CCOS study generally follows the procedures described in 

Chapter 2 of the NARUC Manual.  Staff produces an embedded cost study using historical 

information developed from data collected over the test year updated through the true-up date 

set in the case. 

Definitions and Fundamental Concepts of Electric CCOS and Rate Design 

 Cost-of-Service:  All the costs that a utility prudently incurs to provide utility service 

to all of its customers in a particular jurisdiction. 

 Cost-of-Service Study:  A study of total company costs, adjusted in accordance 

with regulatory principles (annualizations and normalizations), allocated to the 

relevant jurisdiction, and then compared to the revenues the utility is generating from its 

retail rates, off-system sales and other sources.  The results of a cost-of-service study are 
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typically presented in terms of the additional revenue required for the utility to recover its 

cost-of-service or the amount of revenue over what is required for the utility to recover its 

cost-of-service. 

 Class Cost-of-Service (CCOS) Study:  A Class Cost-of-Service study is where a 

utility’s revenue requirement is allocated among the various rate classes of that utility.  It is a 

quantitative analysis of the costs the utility incurs to serve each of its various customer 

classes.  When Staff performs a CCOS study it performs each of the following steps:  

a) categorize or functionalize costs based upon the specific role the cost plays in 

the operations of the utility’s integrated electrical system; b) classify costs by whether 

they are demand-related, energy-related, or customer-related; and c) allocate the 

functionalized/classified costs to the utility’s customer classes.  The sum of all the costs 

allocated to a customer class is the cost to serve1 that class. 

 Relationship between Cost-of-Service and Class Cost-of-Service:  The sum of all 

class cost-of-service in a jurisdiction is the cost-of-service of that jurisdiction.  The purpose 

of a Cost-of-Service study is to determine what portion of a utility’s costs are attributable 

to a particular jurisdiction.  The purpose of a Class-Cost-of-Service study is to allocate the 

cost-of-service study costs to the customer classes in that jurisdiction. 

 Cost allocation:  A procedure by which costs incurred to serve multiple customers or 

customer classes are apportioned among those customers or classes of customers. 

 Cost Functionalization:  The grouping of rate base and expense accounts according 

to the specific function they play in the operations of an integrated electrical system.  

The most aggregated functional categories are production, transmission, distribution and 

                                                 
1 The cost to serve a particular class is sometimes referred to as the cost-of-service for that class. 
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customer-related costs, but numerous sub-categories within each functional category are 

commonly used.  

 Customer Class:  A group of customers with similar characteristics (such as usage 

patterns, conditions of service, usage levels, etc.) that are identified for the purpose of setting 

rates for electric service.2  

 Rate Design:  (1) A process used to determine the rates for an electric utility once 

cost-of-service and CCOS is known; (2) Characteristics such as rate structure, rate values, and 

availability that define a rate schedule and provide the instructions necessary to calculate a 

customer’s electric bill.  Rates are designed to collect revenue to recover the cost to serve the 

class. 

 Rate Design Study:  While a CCOS study focuses on customer class revenue 

responsibility, a rate design study focuses on how service is priced and billed to the individual 

customers within each class and to sending appropriate price signals to customers.  The rate 

design process attempts to recover costs in each time period (such as summer/winter seasonal 

pricing, or peak/off-peak time-of-day pricing) from each rate component for each customer in 

a way that best approximates the cost of providing service and send appropriate price signals, 

e.g., costs are higher in the summer so rates are higher in the summer. 

 Rate Schedule:  One or more tariff sheets that describe the availability requirements, 

prices, and terms applicable to a particular type of retail electric service.  A customer class 

used in a class cost-of-service study may consist of one or more rate schedules. 

                                                 
2 A customer class used in a class cost-of-service study may consist of one or more rate schedules. 
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 Rate Structure:  Rate structure is the composition of the various charges for the 

utility’s products.  These charges include: 

1) customer charge: a fixed dollar amount per month irrespective of the 
amount of usage; 
2) usage (energy) charges: a price per unit charged on the total units of the 
usage during the month; and  
3) peak (demand) usage charge: a price per unit charge on the maximum 
units of the product taken over a short period of time (for electricity, 
usually 15 minutes or 30 minutes), which may or may not have occurred 
within the particular billing month.  
 

More elaborate variations such as seasonal differentials (different charges for different 

seasons of the year), time-of-day differentials (different charges for different times during 

the day), declining block rates (lowest per-unit charges for higher usage), hours-use rates 

(rates which decline as the customer’s hours of use – the ratio of monthly usage to maximum 

hourly usage – increases) are also possible.  Different variations are used to send price signals 

to the customer. 

 Rate Values (Rates):  The per-unit prices the utility charges for each element of its 

rate structure.  Rate values are expressed as dollars per unit of demand (kilowatt), cents per 

unit of energy (kWh), etc. 

 Tariff:  A document filed by a regulated entity with either a federal or state 

commission.  It describes both the rate values (prices) the regulated entity will charge to 

provide service to its customers as well as the terms and conditions under which those rate 

values are applicable. 

Class Cost-of-Service Overview on Functionalization, Classification and Allocation 

 The cost allocation process consists of three major parts: functionalization, 

classification and allocation. 
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  1. Functionalization 

 The first step of a CCOS study is functionalization.  Functionalization of costs 

involves categorizing plant investment and operation cost accounts by the type of function 

with which an account is associated.  A utility’s equipment investment and operations can be 

organized along the lines of the function (purpose) that each piece of equipment or task 

provides in delivering electricity to customers.  The result of functionalization is the 

assignment of plant investment and expenses to the principal utility functions, which include: 

1. Production 
2. Transmission 
3. Distribution 
4. Customer  

 
 Electric power is produced at the generation station, transmitted some distance 

through high voltage lines, stepped down to secondary voltage and distributed to secondary 

voltage customers.  Other customers (high voltage and primary voltage) are served from 

various points along the system. 

 In practice, each major Federal Energy Regulatory Commission (FERC) account is 

assigned to the functional area that causes the cost.  This assignment process is called 

functionalization.  Some costs cannot be directly attributed to a single functional area, and are 

shared between functions -- these costs are refunctionalized to more than one functional area, 

with the distribution of costs between functions based upon some relating factor.3  As an 

example, it is reasonable to assume that social security taxes are directly related to payroll 

costs so that these taxes can be assigned to functions in the same manner as payroll costs.  

In this case, the ratio of labor costs assigned to the various functional categories becomes the 

factor for distributing social security taxes between functional groups. 

                                                 
3 The costs in the FERC account are distributed based on a relationship of the distributed cost to a function rather 
than all the costs in that account being associated to a particular function. 
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 Yet other costs can be clearly attributed to providing service to a particular class of 

customers, and these costs can be directly assigned to that customer class.  Special studies are 

undertaken by the utility to determine the assignment of costs to customer classes.  

An example of a direct assignment is the assignment of the cost of transmission equipment 

used only by a large customer on a particular rate schedule to the rate class associated with 

that rate schedule. 

 Functionalized costs are then subdivided into measurable, cost-defining service 

components.  Measurable means that data is available to appropriately divide costs between 

service components.  Cost-defining means that a cost-causing relationship exists between the 

service component and the cost to be allocated.  Functionalized costs are often divided into 

customer-related costs and demand-related costs.  In addition, some functionalized costs can 

be classified on the basis of the voltage level at which the customer receives electric service. 

  2. Classification 

 The second step of a CCOS study is to separate the functionalized costs into 

classifications based on the components of utility service being provided.  Classification is a 

means to divide the functionalized, cost-defining components into a:  1) customer component, 

2) demand component, and 3) an energy component for rate design considerations.  The 

January 1992 edition of the NARUC Manual references customer-related, demand-related, 

and energy-related cost components for all distribution plant and operating expense accounts, 

other than for substations and street lighting. 

 Customer-related costs are the costs to connect the customer to the electrical system 

and to maintain that connection.  Examples of such costs include meter reading expense, 

billing expense, postage expense, customer accounting expense, customer service expense, 
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and certain distribution costs (plant, reserve, and operating and maintenance expenses).  

The customer components of the distribution system are those costs necessary to make service 

available to a customer. 

 Demand-related costs are rate base investment and related operating and 

maintenance expenses associated with the facilities necessary to supply a customer’s service 

requirements during periods of maximum, or peak, levels of power consumption each month.  

The major portion of demand-related costs consists of generation and transmission plant and 

the non-customer-related portion of distribution plant.  Demand-related costs are based on the 

maximum rate of use (maximum demand) of electricity by the customer.  In addition, some 

demand-related investment and costs can be classified on the basis of voltage level at which 

the customer receives electric service. 

 Energy-related costs are those costs related directly to the customer’s consumption of 

electrical energy (kilowatt-hours) and consist primarily of fuel, fuel handling, a portion of 

production plant maintenance expenses and the energy portion of net interchange power costs. 

  3. Allocation 

 The third step of performing a CCOS study is called allocation.  After the costs have 

been functionalized and classified, the next step in a CCOS study is to allocate costs to the 

customer classes.  This process involves applying the allocation factors developed for each 

class to each component of rate base investment and each of the elements of expense specified 

in the jurisdictional cost of service study.  The allocation factors or allocators determine the 

results of this process.  The aggregation of such cost allocations indicates the total annual 

revenue requirement associated with serving a particular customer class.  Allocation factors 

are chosen that will reasonably distribute a portion of the functionalized costs to each 
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customer class on the basis of cost causation.  Allocation factors are typically ratios that 

represent the fraction of total units (e.g., total number of customers; total annual energy 

consumption) that are attributable to a certain customer class.  These ratios are then used to 

calculate the fraction of various cost categories for which a class is responsible. 

Calculation of Class Net Income and Rate of Return 

 The operating revenues of each customer class minus its total operating expenses 

determined through the functionalization, classification and allocation process provide the 

resulting net income to the utility of each class.  The net operating income divided by the 

allocated rate base of each class will indicate the percentage rate of return being earned by the 

utility from a particular customer class.  
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