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1 Regulatory Principles
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• Public policy goals
• Efficient competition and control of monopoly pricing
• Reliable provision of service
• Societal equity (e.g., universal access and affordability)
• Environmental and public health requirements

• Principles for setting utility prices
• Effective recovery of revenue requirement
• Customer understanding, acceptance, and bill stability
• Equitable allocation of costs
• Efficient forward-looking price signals
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Why and how do we regulate 
utilities?
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Rate design should make the 
choices the customer makes to 

minimize their own bill
consistent with the choices 

they would make to minimize 
system costs.

Presenter
Presentation Notes
The overarching principle for efficient rate design is that we want to align the choices that a customer makes to minimize their own bill and the choices to minimize system costs.
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• Shared system serves joint needs of all customers across all 
hours of year

• Each function has distinct cost drivers
• Fuel, spot energy and some contract purchase costs vary by 

time
• Coincident peaks drive generation resource adequacy, while 

year-round load patterns determines capacity mix and thus 
costs

• Coincident peaks matter in T&D sizing, but energy flows and 
line losses are important

• Basic meters are for billing, but costs of AMI are incurred for 
broad array of purposes
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Cost Causation for Electric System

Presenter
Presentation Notes
Cost causation on the electric system is a basic concept regardless of the analytical technique. Some cost drivers are intuitive – and the real economic justification may be different from the traditional accounting treatment.

First, nearly all of the system serves the joint needs of all customers.  All generation, all transmission, and most distribution is sized based on the joint needs of all customers across all hours. The exceptions are some line transformers and most service drops.


There are some distinct cost drivers that need to be considered.

Energy supply costs – including capital costs, fuel costs, operating costs, and purchased power costs – are time-differentiated by their nature.

Transmission lines serve diverse purposes. Traditional purposes include bringing power from remote baseload generating plants and economic exchange between utilities. But today transmission is used for renewable energy integration and other purposes.  

Distribution systems are generally built only where there is a market for energy.  In remote areas, customers pay up front for line extensions, keeping those costs out of rate base.

Lastly, basic meters are used for billing and are not a part of the distribution system per se. The costs of AMI are being incurred for a broader array of purposes, beyond just billing.
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• Energy usage and management
• Investments and behavioral choices

• Distributed generation
• Storage
• Electric vehicles

• Choice of vehicle and charging efficiency
• Electric heating

• Investment and weatherization options
7

All Technologies and Behaviors
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2 Time-Based Cost Allocation and 
Rate Design
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1992 NARUC Cost Allocation Manual

1992: NARUC Electric Utility Cost Allocation Manual, p. 21

Typical cost classifications used in cost allocation studies are summarized below.

Typical Cost Function Typical Cost Classification

Production Demand Related
Energy Related

Transmission Demand Related
Energy Related

Distribution Demand Related
Energy Related

Customer Related

Presenter
Presentation Notes
NARUC issued a cost allocation manual in 1992 that remains a common reference work on cost allocation. 
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• Demand at what hours? 
• System peak, equipment peak, or class peak?
• Demand allocators typically only use a subset of 

the relevant hours
• Energy-classified costs are usually allocated using 

annual kWh usage
• Fails to reflect time-varying costs

• Time-based allocation addresses these issues
10

Issues with Traditional Demand 
& Energy Allocators

Presenter
Presentation Notes
Many problems with current ECOSSs arise from the traditional classification of cost to buckets called demand and energy. 

Demand typically refers to peak loads. Most traditional demand allocators use loads in very few of the relevant hours, and sometimes entirely the wrong hours.

Traditional energy allocators usually equally weight usage in all hours of the year; energy-classified costs actually vary widely with time.

Time-based cost allocation can address both of these problems and simplify the classification process
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• Historic justifications for demand charges are fading away
• Advanced metering brings new capabilities
• Generation options, net load patterns, and reliability risks are 

changing

• Demand charges are an inefficient way to price shared system 
capacity generally

• Overcharge customers that consume relatively more at off-peak 
times

• Overcharge customers with load diversity and undercharge 
customers that hog capacity

• Narrower applications for demand charges may be appropriate 
• Likely a proxy for more sophisticated system of time- and location-

varying rates 
11

Issues with Demand Charges
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Time Assignment

Presenter
Presentation Notes
A modern embedded cost study can be presented in a manner similar to an older study, but there is an important difference.

[click for animation]

Where costs were previously classified as “demand-related” or “energy-related” a modern study will assign these costs to specific time periods, such as peak hours, intermediate hours, or all hours.

A few site infrastructure, billing, and collection costs are associated with service to specific customers.
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Peaking 
Distribution

Peaking 
Generation

Distribution Backbone
Transmission Backbone

All Hours Generation

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour of Day

Distribution Augmentation for Mid-Peak
Network Transmission
Mid-Merit Generation

DR
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Build a Cost-Based TOU Rate for 
Shared Elements of System

Off-Peak Rate
5 cents per kWh

Mid-Peak Rate
8 cents per kWh

On-Peak Rate 
13 cents per kWh

Critical Peak Rate
75 cents per kWh

Presenter
Presentation Notes
This reform to embedded cost allocation studies allow you to directly assign these costs to time periods.

The baseload resources and the transmission and distribution backbone – the stuff that is used continuously to provide service at all hours – are assigned to all hours.  Here producing a rate of 5 cents.

The cost of augmenting the generation, transmission, and distribution system for the mid-peak periods is broadly assigned to the day and early evening hours.  Here, producing a rate of 8 cents.

Peaking generation, and augmenting the distribution system for higher peak loads, is assigned to peak hours.  A rate of 13 cents.

And some resources like demand response, used for the most extreme hours, are assigned to the specific critical peak hours.  Something like 75 cents is a typical critical peak rate.

This produces a rate design for the shared elements of the system, tracking costs.

This is only one example of the possible transition from costs to rates.  There are others.  None are perfect.
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Residential Medium C&I

Customer Charge ($/mo.)
Multifamily: $7

Small Single-Family: $10
Large Single-Family: $15

$100

Site Infrastructure ($/kW) N/A $2

Off-peak (cents per kWh) 7 cents 5 cents

Mid-peak (cents/kWh) 9 cents 8 cents

On-peak (cents/kWh) 14 cents 13 cents

Critical peak (cents/kWh) 75 cents 75 cents
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Illustrative Smart Rate Design
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3 Time-Varying Rate Design in 
Practice
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• Goals of time-varying rate design
• Improve cost causation basis of rates and intra-class cost 

allocation
• Avoiding adverse impacts to revenue stability and individual 

customer bills
• Keep rates understandable and allow customers to manage 

their bills
• Key design choices

• Which customers?
• What time patterns?
• Which costs?
• How do you ensure customer understanding and minimize 

adverse bill impacts?
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Time-Varying Rate Design Parameters

Presenter
Presentation Notes
The feasibility of many rate designs depends on the metering and billing systems.

Which customers?
Different designs for different classes or subclasses
Opt-in, default or mandatory
What time patterns?
On-peak, off-peak, mid-peak, critical peak…
Seasonal variations
Monthly variations
Static or dynamic?
Which costs?
Shared system costs are driven by joint usage that varies by time
Customer connection costs are driven by number of customers 
A&G costs are driven by the size of the business
How do you ensure customer understanding and minimize adverse bill impacts?
Education and outreach
Transition management
Companion programs




Regulatory Assistance Project (RAP)®

Fort Collins Residential TOU

17

Customer Charge ($/mo.) $8.59

Non-Summer Summer

Off-peak (cents/kWh) 7.2 cents 7.2 cents

On-peak (cents/kWh) 22.4 cents 26.2 cents

Tier Charge Additional 2.5 cents over 700 kWh
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Burbank Municipal Power
Optional TOU for EV Owners
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Customer Charge ($/mo.) $8.99

Site Infrastructure ($/mo.) Small: $1.37
Medium: $2.76

Large: $8.27

Non-Summer Summer

Off-peak (cents/kWh) 8.2 cents 8.2 cents

Mid-peak (cents/kWh) 16.3 cents 16.3 cents

On-peak (cents/kWh) N/A 24.5 cents
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OG&E Residential –
Summer Variable Peak Pricing
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Customer Charge ($/mo) $13.00

Off-Peak (cents/kWh) 3.27

On-Peak (cents/kWh)

Low 5

Standard 10

High 22

Critical 41

Presenter
Presentation Notes
These are June through october prices. The on peak price for 2 pm to 7 pm is announced and communicated to customers by 5:00pm on the day prior to the applicable day. For the first year being enrolled, customers on the VPP schedule are “made whole” by being guaranteed that their bill will not be higher than it would have been on the default rate.  There is a senior citizen discount of $5.00 per month during the summer months.  Programmable thermostats are available for free under this program.

In the winter, these customers get the same declining block rate as everyone else – 6 cents for first 600 kWh and then 2.4 cents for the tail block.
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SMUD – Medium General Service
Time-of-Day Rate - Primary
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Customer Charge ($/mo.) $281.50

Site Infrastructure ($/kW) $2.96

Non-Summer Summer

Off-peak saver (cents per kWh) 6.8 cents N/A

Off-peak (cents/kWh) 10.8 cents 10.2 cents

On-peak (cents/kWh) 12.4 cents 20.1 cents

Summer demand charge ($/kW) N/A $9.67
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• How complex is too complex for a given set of customers?
• How flexible is the given EV charging application?
• What other types of usage will be on this rate?
• What transition measures or assistance can be given to 

customers?
• How are costs being allocated overall?

• Setting rates between marginal costs and fully allocated costs 
can be justified, but should be thought through

• Technology-specific rates have pros and cons
• Administrative complexity
• Discounts create lock-in

21

Considerations Beyond Efficient 
Pricing



Regulatory Assistance Project (RAP)®

4 Summary and Resources
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• Time-varying pricing, based on good cost 
causation analysis, can lower future system costs 
and allocate costs fairly across customers

• Demand charges and the demand classification 
should be reexamined generally

• Complexity of time-varying pricing can vary and 
involves qualitative tradeoffs

23

Summary
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 Smart Rate Design for a Smart Future

 Demand Charges: What are They Good For?

 Taking First Steps: Insights for States Preparing for Electric Transportation 

 Beneficial Electrification (four-part series)

 Principles of Modern Rate Design

 Smart Non-Residential Rate Design

 Getting from Here to There – Regulatory Considerations for Transportation 
Electrification

 EV grid blog post – Calming Chicken Little
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Resources from RAP
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http://www.raponline.org/knowledge-center/smart-rate-design-for-a-smart-future/
https://www.raponline.org/knowledge-center/demand-charges-what-are-they-good-for/
https://www.raponline.org/knowledge-center/taking-first-steps-insights-for-state-utility-commissions-preparing-for-electric-transportation/
https://www.raponline.org/be/
mailto:https://www.raponline.org/event/principles-of-modern-rate-design/
https://www.raponline.org/knowledge-center/taking-first-steps-insights-for-state-utility-commissions-preparing-for-electric-transportation/
mailto:https://www.raponline.org/knowledge-center/getting-from-here-to-there-regulatory-considerations-for-transportation-electrification/
mailto:https://www.raponline.org/blog/calming-chicken-little-an-ev-grid-tale-without-the-scary-ending/?sf_data=results&_sf_s=lazar&_sft_category=blog
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About RAP
The Regulatory Assistance Project (RAP)® is an 
independent, non-partisan, non-governmental 
organization dedicated to accelerating the transition 
to a clean, reliable, and efficient energy future.

Learn more about our work at raponline.org

http://www.raponline.org/


Regulatory Assistance Project (RAP)®

• Customer Charge: Fixed monthly fee to access 
utility service

• Energy Charge: Price per kWh of consumption
• Demand charge: A rate charged on a customer’s 

highest 15- or 30-minute individual peak usage 
• Typically defined as highest non-coincident 

individual peak over whole month, but 
sometimes during “peak window”
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Key Terms for Rate Design
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• Time of use (TOU) rate: Time-varying kWh prices with 
preset times and price schedules

• Critical peak pricing (CPP): Higher rate for highest 50-
100 hours in year 

• Peak time rebate (PTR): Bill discount for reductions below 
baseline at peak times

• Real time pricing (RTP): Granular price signals that 
fluctuate in response to system conditions or markets

• Demand response: Program that compensates customer 
for reducing load in response to signal

• Vehicle-to-grid: Range of advanced programs to provide 
grid services from EV batteries

Key Terms for Rate Design
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