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Why implement demand charges?
Why simulate impacts?

How does the PRISM model work?
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What are demand charges?

Demand charges efficiently allocate energy costs
Customers are charged for their impact on system capacity costs
Demand charges can be revenue neutral
Demand charges can be tailored to a utility’s needs
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New Interest in Demand Charges

Smart meters have made three-part rates possible
The need for three-part rates is increasingly apparent
Slower sales growth
Strained capacity limitations
Distributed generation growth
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Predicting Impacts

Pilots

Accurate, expensive, & time-consuming
Prior Demand Studies

Limited sample:

Monthly . .
Energy X Timing of Interval of
. - # of demand Fixed charge
Study Location Utility Year(s) L. charge demand demand
participants charge {$/month)
(cents/kWh) measurement measurement
($/kw)
1 Norway Istad Nett AS 2006 443 10.28 3.4 12.10 Peak coincident 60 mins
North Lo .
. Duke Power 1978-1983 178 10.80 6.4 35.49 Peak coincident 30 mins
Carolina
. . Wisconsin L -
3 Wisconsin 1977-1978 40 10.13 5.8 0.00 Peak coincident 15 mins

Public Service

Estimated avg
reduction in

peak period
consumption

7 am to

5%
4 pm
1 pm to

17%
7 pm
8am to 299
5pm
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Predicting Impacts (continued)

We can rely on pilots for time-varying rates
The Arc of Price Responsiveness
Over 60 residential pilots catalogued
Includes TOU, CPP, VPP, and PTR pilots
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Note: Chart includes 67 data points from TOU pricing treatments without enabling technology.
The Arc was specified considering all 230 time-varying pricing treatments including CPP, VPP, PTR, and TOU.
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PRISM Overview

PRISM has evolved over time
Originally only for time-varying rates, now demand charges as well
Originally specific to California
Applicable to aggregate load shape or individual customers
There are three PRISM models
PRISM Yellow: time-varying charges
PRISM Blue: demand charges
PRISM Green: IBR
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PRISM Yellow and PRISM Blue

These models have identical methodology, except for an additional
calculation in PRISM Blue

PRISM Blue maps demand charges into peak charges per kWh
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PRISM Yellow Methodology

Customers react to the price change in two ways

Part 1: customers react to the change in their daily (total) price of
electricity.

PRISM models this change using a daily elasticity (€p)
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PRISM Yellow Methodology (continued)

Part 2: customers react to the peak-to-off-peak ratio
We calculate each customer’s new all-in energy charges
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We then calculate the customer’s shift from peak to off-peak usage using
€ces, the constant elasticity of substitution

9| brattle.com



Sample Application: North Star Electric

We model the following rates:

Current Time of Demand
Pricing Use Pricing  Charge
Customer Charge (S/month) $10.00 $10.00 $10.00
Volumetric Charge ($/kWh) S0.10 S0.06
Peak (4PM - 8PM) $0.27
Off-Peak S0.07
Demand Charge ($/kW) $10.00
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Sample Application: Customers

We model the rates for the following customers:

Sample Usage Patterns

Peak Usage Off-Peak Usage Total Usage Demand

Customer A 80 300
Customer B 150 850
Customer C 250 2250

380
1000
2500
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Sample Application: New Charges

No Behavioral Response

Current Time-of- Demand

Rate Use Charge
Customer A S48.00 $52.60 $62.80
Customer B $110.00 $110.00 $110.00

Customer C $260.00 $235.00 $230.00
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Sample Application: Customer A

Current  Time-of- Demand Time-of-Use = Demand Charge
Customer A Rate Use Charge % Change % Change
Total Usage 380 379 376 -0.4% -1.1%
Peak Usage 80 73 -9.1%
Demand 3.0 2.6 -13.8%

*Demand is measured in kW, all else in kWh.
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Sample Application: Customer B

Current  Time-of- Time-of-Use = Demand Charge
Customer B Rate Use % Change % Change
Total Usage 1,000 1,000 1,000 0.0% 0.0%
Peak Usage 150 134 -10.4%
Demand 4.0 3.5 -12.9%

*Demand is measured in kW, all else in kWh.
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Sample Application: Customer C

Current  Time-of- Demand Time-of-Use = Demand Charge
Customer C Rate Use Charge % Change % Change
Total Usage 2,500 2,511 2,513 0.4% 0.5%
Peak Usage 250 222 -11.0%
Demand 7.0 6.0 -14.0%

*Demand is measured in kW, all else in kWh.
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Utility Application

In 2016, we worked with Xcel Energy to predict the impact of a proposed
combination residential demand/time-of-use structure.

Over 200 customers

Revenue-neutrality adjustments

Predicted summer peak usage reduction of 11.6%
Predicted summer total usage increase of 0.7%
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Conclusion

The PRISM model is a flexible tool for predicting residential response to
demand-based rate structures.

Limitations
Only as accurate as the elasticity inputs
Elasticity varies by region
Not as accurate as a pilot
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Appendix: PRISM Methodology Equations
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About Brattle

The Brattle Group provides consulting and expert testimony in
economics, finance, and regulation to corporations, law firms, and
governments around the world. We aim for the highest level of client
service and quality in our industry.

We are distinguished by our credibility and the clarity of our insights,
which arise from the stature of our experts, affiliations with leading
international academics and industry specialists, and thoughtful,
timely, and transparent work. Our clients value our commitment to
providing clear, independent results that withstand critical review.
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Utility Regulatory Policy and Ratemaking

The Brattle Group assists clients with regulatory policy and ratemaking matters
in electricity, natural gas, and oil pipeline markets around the world.

AREAS OF EXPERTISE

Auctions
Climate Change Policy and Planning
Cost of Capital

Demand Forecasting and Weather
Normalization

Demand Response, Energy Efficiency, and
the Smart Grid

European Energy Markets

Fuel and Power Procurement
Incentive Regulation

Rate Design, Cost Allocation, and Rate
Structure

Regulatory Strategy and Litigation Support
Resource Planning

Retail Access

Transmission

21| brattle.com



Ouvur Practices

ENERGY & UTILITIES

Competition & Market
Manipulation

Distributed Energy
Resources

Electric Transmission

Electricity Market Modeling
& Resource Planning

Energy Litigation

Environmental Policy, Planning
and Compliance

Finance and Ratemaking

Gas/Electric Coordination

Market Design

Natural Gas & Petroleum

Nuclear

Renewable & Alternative
Energy

LITIGATION

Accounting
Analysis of Market
Manipulation
Antitrust/Competition
Bankruptcy & Restructuring
Big Data & Document Analytics
Commercial Damages
Environmental Litigation
& Regulation
Intellectual Property
International Arbitration
International Trade
Labor & Employment
Mergers & Acquisitions
Litigation
Product Liability
Securities & Finance
Tax Controversy
& Transfer Pricing
Valuation
White Collar Investigations
& Litigation

INDUSTRIES

Electric Power
Financial Institutions
Natural Gas & Petroleum

Pharmaceuticals
& Medical Devices

Telecommunications,
Internet, and Media

Transportation
Water
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