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How do we get utility tariffs?

Why does tariff design matter?

What are the principles of tariff design?

What tariff options are there?

How do we study the costs underlying tariffs?
What are the steps in the tariff design process?

How can customers get involved in tariff design?
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The tariff design process 0 as easy as pie!

Incentive Based Cost Of Service Tariff Design
Regulation Study

How do we slice How should the
the pie? slices be served?

How large is the
pie?
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Tariffs are the means by which costs are
assessed on customers

UnregulatedMarket Regulated Market
Gompetitive markets Monopolies
Competitive pressures set prices and Regulators set prices
qguantities at efficient levels
Socially optimal Prices are set to equal average costs.
If no externalities Ensures producer recovers costs

_ Improves consumewelfare
Monopolies

Incentive to raise prices and restrict
guantities to maximize profits

Not socially optimal

Asa result, regulated monopoly
tariffs are costbased
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Mismatching tariffs and the costs underlying
those tariffs can cause several issues

Energy Costs Energy Pricing

Customer Infrastructure

Service 10%
25%

Energy
Consumed
90%

Energy
30%

An illustrative example from a US investawned utility

Inefficient behaviors Inadequaterevenue recovery
Nonoptimalinvestments in long Increased risk and higher costs of
lasting durables capital

Intra-classsubsidies
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Besides economic efficiency there are other
reasons that tariffs matter

Customer Utility Society Economy
Equitable (no Revenue Recovery EfficientBehavior
subsidies)

Minimize Risk/Costs Optimal

(Costof Capital) Investments
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Professor Bonbright of Columbia University laid out 10
criteria for designing tariffs

2 V 0 NE&rilefiaican &e distilled into 5 Cor€rinciples

Economic
Efficiency

Customer
Satisfaction

Revenue
Bill Stability Adequacy and
Stability
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Relating tariff Principles to Goals

) Customer Revenue Bill Stability Equity Economic

© Satisfaction Adequacy Efficiency

@ and Stability

O Understandablg Revenue Stable/ Equitable | Efficient

% Recovery Predictable | (no Behavior

D subsidies)

< Actionable Minimize Risk Optimal
Investments

% 2 Protect vulnerable | Provide Nurture Internalize

‘N © customers progressive infant externalities?

= 8 transfers industries?

O
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Prices should not be used to accomplish
outside goals

Price act as a signal of value
Cost reflective prices insure the efficient usage of resources

Outside goals are better instituted with direct subsidies

For example Madison Gas and Electric waives the customer (fixed) charge
for low income customers

Subsidies should be based on customer attributes not usage
Can create perverse incentives to change usage patterns

May not effectively reach targeted group
For example PG&E found that low income is not the same as low usage
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There are many tari ff opt

Flat tariffs VariablePeak Pricing (VPP)
Two-Part Tariffs Critical Peak Pricing (CPP)
IncliningBlock Rates (IBR) PeakTime Rebates (PTR)
Declining Block Rates (DBR) RealTime Pricing (RTP)
Time-of-Use (TOY ElectricVehicletariffs
Maximum Demand Charges Prepaid tariffs

Coincident Demand Charges Flat Bill (akin to Netflix pricing)
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To create cost based tariffs for each customer class
you need to study the cost of serving them

Customer classes require different services from the utility
Ability to instantaneously meet their energy needs at any moment
Ability to continuously provide energy at all times of the day
Customer service in managing energy, bills, outages, etc.

Different services have different costs

A Cost of Service (COS) study allocates costs to customer classes

separatednto costs varying with energy consumption, demanssds, and
Odza 12 YSNARQ NXBIjdzA NBYSY U a
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There are two main types of Cost of Service
study

The vast majority of jurisdictions uganbedded/AccountingCOS
(.e.,based on accounting book data and actual class load
characteristics) for cost allocation

Marginal COS$ used for the development of timef-use pricing,
demandside management, energy efficiency evaluation, and, in a
small minority of jurisdictions, for actual cost allocation

Uses future incremental costs of serving customers

Not an exact sciencereasonable people can disagree
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t o f Service 1 s based
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12month operating period used in tariff regulation to evaluate the
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Several types of test years
Historic Test Yearcosts and sales that actually occurred on the
books during the test year, usually the most recerimi@nth
period ending on Dec. 31

Adjusted Historic Test Yeaadjust the actual book costs based on
known and measurable changes

Future (or forecasted) Test Yearosts and sales are predicted
based on forecasting techniques
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Cost of Service involves a number of steps to move
fromthe ut 1 | 1Tt yds revenue require

Revenue : : :
> Requirement> Functlonallze> Classify > Allocate >

Transmission

Generation Customer

General
Service

Residential
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Step 1: Functionalization

I I i Drop lines to homes
o DIStrIbUtlon 120240 volts
1-phase secondary distribution lateral lines (7-13 kV) T& ==

.-l-___

3-phase primary distribution feeder lines (217 36 kV) T IS pun = ﬁ

distribution substations (step-down transformers) a0 ;j T I il

u“

Sub-Transmission 69-115 kV lines T

T
Transmlssmnmﬁ‘m
6Bul ké Transmi ssi on | i Wagsgnission subs

138-345 kV (step-down transformers)
(ultra-high voltage lines e
go up to 50071 765 kV) o

Ur Network
i1 switchyard
step up transformers

Generathn (614 kV) 14| brattle.com



Step 1: Functionalization

Generation Transmission
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Source: Unbundled Revenue Analysis in Support of Proposed Adjustments to SRP's Standard Electric Price Plans Effective with the
April 2015 Billing Cycle
Note: EPCAF denotes SRP's Environmental Programs Cost Adjustment Factor
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Step 2: Classification _— Customer

DemandCustomer

Facilities not

T used by
T i all customers;
Demand e =% | Sized based
At 5 e B | on subset of
ﬁ‘\im I system demands
‘ T NCP

DemandEnergy

Common Facilities (used by all customers);
sized based on system demandsCR Average
Demand, Averagé&xcess Demand
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Step 2: Classification

Costs can vary based on energy consumption (kwh), demand (kW), or numbe
of customers

Example of NV ENERGY Example of APS
Marginal CoS EmbeddedCoS

100% 100% I
- I - = Il Customer

90% 90%

Percent of Costs

80% 80%

70% 70%
w
Lo

60% g 60%
o
—

50% 9 sou
c
bl

40% B 0%
a

Energy

30% 30%

20% 20%

10% 10%

0% 0%

All Customers Residential General Service All Customers Residential General Service
Source: : NV Energy 2014 Rate Case, Testimony of Jeffrey Bohrman. e: Schedule G-4, APS 2011 Cost of Service study.

17| brattle.com



Step 3: Allocation

How should the rent of a twebedroom house shared by a married
couple and a single person be allocated

What drives rent costs?.€.,what are the cost drivefd
Married couple arguesd the number obedrooms

Single person arguegsstthe total size of the house and yard required to
accommodate three householdembers

Cost drivers help in choice of appropriate allocatmathods

Married couple says ugelative number of bedroontsmethod (50% of
rent goes to married couple and 50% of rent goes to single pgrson

Single person says uBelative number of peoplemethod (67% of rent
goes to married couple and 33% of rent goes to single person)
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Step 3: Allocation

Different customergroupsusethe grid differently
Peak Day

/

Total
System
Daily
Peak

Residential Peak

|

LGS Peak

|

;/_\

GS Peak

) — t @ —
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