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Who sets electricity rate for utilities?

V

Theprinciples ofratemaking include economic efficiency, equity, revenue stability, customer satisfaction
and decarbonization

- The principlesre generally similar acrossvestorowned utilities, publicly owned utilities and cooperatives but
institutional differences do play a role in how they are implemented

- Additionaldifferencesarise if retailchoice of supplieexists within utility servicareas

For investorowned utilities, state regulatory commissions sates, for publicly owned utilities, city
councils setates and, for cooperatives, board§directors set rates

In each case, utility management has to submit their rate proposal for approval by the relevant authoritie

- The frequency of rate applications varies by utility, being annual, biennial or triennial in several cases, less freque
in others

In most cases, stakeholders representing various segments of society will intervene in the rate case and present
their viewpoint to the relevanauthorities
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Thefirst step is to set the revenue requirement for a test year, which could be historical or forecast
- Revenue requirement is the sum of operating expenses and a return on capital spending

- The return on capital spending is the product of a rate of return times the size of the capital spending (which is
sometimes called the rate bage

- Each element is reviewed, scrutinized, and debated prior to being approved or rejected

How are rates determined?

The second step is to apportion the revenue requirenmeerbssvarious customeclasses such as
residential, commerciahnd industrial

The third step Is to divide the revenue requirement by customers class intodine@des, demand charges
and energycharges

The second and third steps require the conduct of a cost of service study



How are rate structures or rate designs determined? v

Traditionalrate structures for residential customers primarily recover revenue from a volumetric charge
and secondarily from aominal fixedmonthly charge

- Thevolumetric charge is either @nstantcents/kwWh number or a charge thaaries withvolume
- When it rises, the rate is called an inclining block rate; when it falls it is called a declining block rate
Much debate goes into setting the fixed monthly charge

Small commercial rates generally follow the samesign as residential rates

Large commercial and industrial rates have a thpaé rate (TPR) structuréhat includes a demand
charge in addition to a fixed monthly charge and an enel@rge

- The demand charge may be based on coincident orgmncident peak demand
- Separate charges may be collected for generation, transmission and distribution services
- The energy charge may vary by time of day



How are rate structures evolving as the electricity sector evolVes'

We are at the cusp of a revolution in rate design, facilitated in large part by the deployment of more than
100million smart meters in the US

The revolution will be facilitated by the emergence of advanced customer technologies
- Examples include WiFi enabled thermostats, electric vehicles, rooftop solar panels, battery storage and heat pun

Smart meters enable the provision of advanced rate designsasich
- Time-of-use rates (TOU)

- Criticalpeakpricingrates (CPP)

- Peaktime rebates (PTR)

- Variablepeakpricingrates (VPP)

- Reailtime pricing (RTP)

- Threepartrates(TPR)

- Subscriptiorplans combined with peaime rebates



Modern rate designs comea many shapes and forms
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1- Time-of-Use (TOU)

2- Critical Peak Pricing (CPP)

3- Peak Time Rebates (PTR)

4- Variable Peak Pricing (VPP)

5- Real-Time Pricing (RTP)

6- Two-part Real-Time Pricing (2-
part RTP)

7- Three-part Rates (3-part Rates)

8- Fixed Bill with Incentives

The day is divided into peak and off-peak time periods. Prices are higher during
the peak period hours to reflect the higher cost of supplying energy during that
period

Customers pay higher prices during critical events when system costs are highest
or when the power grid is severely stressed

Customers are paid for load reductions on critical days, estimated relative to a
forecast of what the customer would have otherwise consumed (their
“baseline”)

During alternative peak days, customers pay a rate that varies by day to reflect
dynamic variations in the cost of electricity

Customers pay prices that vary by the hour to reflect the actual cost of electricity

Customer’s current rate applies to a baseline level of consumption. A second,
marginal cost based, price applies to deviations from the baseline consumption

In addition to volumetric energy charge and fixed charge, customers are also
charged based on peak demand, typically measured over a span of 15, 30, or 60
minutes

Customers pay a fixed monthly bill accompanied with tools for lowering the bill
(such as incentives for lowering peak usage)




What are examples of industry best practices in rate design?'

In Arizona, APS and SRP offer TOU rates on an bpsis to their residential customers

In California, SMUBeployeddefault TOUates two years ago and thtbree investorowned utilitiesarein
the process of moving to default TOU rates

In Colorado, Fort Collins has mandatory TOU rates and Xcel Energy has been authorized to move ahea
with deploying TOU rates as it rolls out smart meters

In lllinois, ComEd and Ameren offer RTP to residential customers
In Maryland, BGE and Pepco offer peak time rebates on a default basis
In Michigan, Consumers Energy is moving to default all its residential customers tat&é®this month

In Oklahoma, OGE offers variable peak pricing paired with smart thermostats
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In the postmodern world, utilities will offer choiceds tariffs to
customers that lie along an efficient pricing frontier
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Guaranteed Bill

Risk (Bill Volatility)
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Do customers respond to tirref-use rates?

Yes, based on results from nearly 400 pilots around the globe which are stored in the Arcturus database
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Rate Design ~ With Technology = Price Only
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Does ratemaking enable or hinder access to affordable clea
energy?

can®

Ratedesigns can be used to incentivize affordable clean energy, along with rebates for purchasing clear
energy equipment

TOU ratean incentivize the smart charging of electric vehicles, central air conditioners, heat pumps for
space conditioning and heat pumps for wakerating by letting customers know when is the lowest cost
time to run these technologies

TOU rates caalso incentive thesmart use of rooftosolar panels anthe charging and discharging
schedule of battery storage that is paired with the solar panels

Additionally,regulators can provide utilities witperformanceincentivesfor achieving clean energy goals
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AhmadFaruquiis an internationally recognizedauthority on the design,evaluationand benchmarkingof tariffs. He

has analyzedthe efficacy of tariffs featuring fixed charges,demand charges,time-varying rates, inclining block

structures, and guaranteedbills. He has also designedexperimentsto model the impact of these tariffs and

organizedfocus groups to study customer acceptance Besidestariffs, his areas of expertise include demand
response energyefficiency,distributed energyresourcesadvancedmeteringinfrastructure,plug-in electricvehicles,
energy storage, inter-fuel substitution, combined heat and power, microgrids and demand forecasting He has

worked for nearly 150 clientson 5 continents, including electric and gasutilities, state and federal commissions,
governmentsjndependentsystemoperators,trade associationstesearchnstitutes,and manufacturers

Ahmadhastestified or appearedbefore commissionsn Alberta (Canada),Arizona,ArkansasCalifornia,Colorado,
ConnecticutDelaware the Districtof Columbia,FERQ]Jlinois, Indiana,KansasMaryland,Minnesota,Nevada,Ohio,
OklahomaOntario (Canada)PennsylvaniaSaudiArabia,and Texas He haspresentedto governmentsin Australia,
Egypt, Ireland, the Philippines, Thailand, New Zealandand the United Kingdomand given seminarson all 6
continents He hasalsogivenlecturesat CarnegieMellon University,Harvard,Northwestern,Stanford,Universityof
Californiaat Berkeleyand Universityof Californiaat Davisand taught economicsat SanJoseState,the Universityof
Californiaat Davisandthe Universityof Karachi

Hisresearchbeen cited in BusinesdNeek, The Economist,Forbes,National Geographic,The New York Times,San
FranciscaChronicle,SanJoseMercury News,Wall Street Journaland USAToday He hasappearedon FoxBusiness
News,National PublicRadioand Voiceof America He is the author, co-author or editor of 4 booksand more than
150 articles, papersand reports on energy matters. He has publishedin peerreviewed journals such as Energy
EconomicsEnergyJournal EnergyEfficiencyEnergyPolicy,Journalof RegulatoryEconomicsand Utilities Policyand
trade journals suchas The ElectricityJournaland the Public Utilities Fortnightly He is a member of the editorial
board of The ElectricityJournal He holdsBAand MA degreesfrom the Universityof Karachipoth with the highest
honors,and an MA in agriculturaleconomicsand a PhDin economicsfrom The Universityof Californiaat Davis,
wherehe wasaresearchellow.
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Selected papers on pricing and custorgentricity
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Appendix B

QUOTABLE QUOTES




APPENDIX B

Why do we have so little prieesponsive demand?
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rationed by shorerm price movements and, instead, must be rationed administratively with rolling
blackouts. [This situation could be avoided if more derradd instruments were available such as having]
more customers who can see and respond to rapid changes in market prices and expanded use of price
contingent priority rationing contracts. The demand response instruments that are available are poorly
Integrated with spot markets ... moreover, the prices that are paid ... are too low compared to therong
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Appendix C

A POCKET HISTORY OF RATE DESIGN



