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I. 

Q* 

A. 

Q. 

A. 

Q. 

A. 

DIRECT TESTIMONY OF AHMAD FARUQUI 
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY 

(Docket No. E-04204A-15-0142) 

INTRODUCTION 

PLEASE STATE YOUR NAME, JOB TITLE, BUSINESS ADDRESS AND 
PARTY FOR WHOM YOU ARE FILING TESTIMONY. 

My name is Ahmad Faruqui. I am a Principal with The Brattle Group. My business 

address is 201 Mission Street, Suite 2800, San Francisco, California 94105. I am filing 

testimony on behalf of Arizona Public Service Company (“APS”). 

PLEASE DESCRIBE YOUR PROFESSIONAL BACKGROUND AND 
EXPERIENCE. 

I have 35 years of consulting and research experience in the utility industry. During my 

career, I have advised some one hundred and twenty five electric and gas utilities, 

regulatory commissions, government agencies, transmission system operators, private 

energy companies, equipment manufacturers, and IT companies. Besides the United 

States, my clients have been located in Australia, Canada, Chile, Egypt, Hong Kong, 

Jamaica, Philippines, Saudi Arabia, South Africa, and Vietnam. I have advised them on 

a wide range of issues including: rate design, load forecasting, demand response, energy 

efficiency, distributed energy resources, cost-benefit analysis of emerging technologies, 

integration of retail and wholesale markets, and integrated resource planning. I have 

testified or appeared before a dozen state and provincial regulatory commissions and 

legislative bodies. I have authored or co-authored more than one hundred papers on 

energy economics and co-edited three books on electricity pricing and customer choice. 

More details regarding my professional background and experience are set forth in my 

Statement of Qualifications, included as Attachment Faruqui Direct-1 . 

WHAT ARE YOUR RESPONSIBILITIES AS A PRINCIPAL WITH THE 
BRATTLE GROUP? 

I lead the firm’s practice in understanding and managing the changing needs of energy 

consumers. 
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Q. 

A. 

11. 

Q- 

A. 

Q* 
A. 

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THE ARIZONA 
CORPORATION COMMISSION (“COMMISSION”)? 

No, I have not formally testified before the Commission. However, I was invited to 

speak at a technical workshop before the Commission on the 20* of March, 2014. I 

gave a presentation that discussed the impact of changing customer energy use patterns 

on utilities. The workshop was entitled, “In the Matter of the Commission’s Inquiry into 

Potential Impacts to the Current Utility Model Resulting from Innovation and 

Technological Developments in Generation and Delivery of Energy.”’ 

OVERVIEW AND ORGANIZATION OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY IN THIS 
PROCEEDING? 

The purpose of my testimony is to evaluate the merits of UNS Electric’s proposal to 

offer three-part rates to residential customers, including new net metering distributed 

generation (“DG’) customers with rooftop photovoltaic (“PV”) panek2 

PLEASE SUMMARIZE YOUR TESTIMONY. 

My testimony begins with a discussion of ratemaking principles and the merits of a 

three-part rate design. An overriding principle of electric rate design is that of cost 

causation-those who create costs should be responsible for paying those costs. Yet the 

standard residential rate design in the United States does not follow this principle. Fixed 

costs are most often recovered through volumetric rates (expressed in cents/kWh). The 

result is that customers might reduce the volume of electricity they consume but not 

reduce the demand they place on the grid, thereby lowering their load factor. As a 

result, some of the fixed costs required to meet their demand can go unpaid. The cost- 

causers do not pay for all the costs they create, and those costs are instead shifted to 

customers who use more volume of electricity and have higher load factors. 

Docket N0.E-00000J-13-0375, Substantive Workshop No. l(a) Special Open Meeting, March 20, 

Throughout my testimony I refer to these customers as “DG PV” customers. 
2014. 
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Q. 
A. 

Q. 
A. 

The cost shift from lower load factor customers to higher load factor customers is a 

structural inefficiency that should be addressed through a rate design that includes three 

parts: a fixed charge, a demand charge, and a volumetric charge. With a three-part rate 

design, customers can more efficiently use the electric grid in a way that reduces the 

cost shift. In addition, demand rates provide a price signal to technologies that reduce 

demand. If policy-makers wish to encourage innovative distributed technologies, 

demand rates offer an efficient and equitable method of doing so. 

My testimony concludes by evaluating UNS Electric’s rate proposal in light of these 

principles. UNS Electric has proposed the deployment of three-part rates. Based on my 

review, the proposed rates appear to be based on well-established principles of rate 

design and would send a better price signal to customers that will encourage adoption of 

new technologies that are most beneficial to the power system. Given the benefits of 

these new three-part rate designs, as UNS Electric proceeds with the deployment of 

automated metering, it would be reasonable to eventually make a demand charge a 

feature of the rate for all residential customers. 

HOW IS YOUR TESTIMONY ORGANIZED? 

It is organized into several sections. Section I11 reviews the principles of rate design. 

Section IV summarizes UNS Electric’s rate design proposal and evaluates the proposal 

in light of the generally accepted ratemaking principles and the opportunities offered by 

three-part rates. Section V concludes the testimony. 

ARE YOU SPONSORING ANY ATTACHMENTS TO YOUR TESTIMONY? 

Yes, I sponsor the following attachment to my testimony: Attachment Faruqui 

Direct-1: Statement of Qualifications. 
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111. 

Q. 

A. 

PRINCIPLES OF RATE DESIGN 

PLEASE PROVIDE A HISTORICAL PERSPECTIVE ON THE THEORY OF 
ELECTRIC RATE DESIGN. 

The principles that guide electric rate design have evolved over time. Many authorities 

have contributed to their development, beginning with the legendary British rate 

engineer John Hopkinson in the late 1 8 0 0 ’ ~ . ~  Hopkinson introduced demand charges 

into electricity rates. Subsequently, Henry L. Doherty proposed a three-part tariff, 

consisting of a fixed service charge, a demand charge and an energy ~ h a r g e . ~  The 

demand charge was based on the maximum level of demand which occurred during the 

billing period. Some versions of the three-part tariff also feature seasonal or time-of-use 

(“TOU”) variations corresponding to the variations in the costs of energy   up ply.^ 

In the decades that followed, a number of British, French and U.S. economists and 

engineers made further enhancements to the original three-part rate design.6 In 1961, 

Professor James C. Bonbright coalesced their thinking in his canon, Principles of Public 

Utility Rates? which was reissued in its second edition in 1988. Some of these ideas 

were further expanded upon by Professor Alfred Kahn in his treatise, The Economics of 

Regulation.8 

John R. Hopkinson, “On the Cost of Electricity Supply,” Transactions of the Junior Engineering 
S’ociety, Vol. 3, No. 1 (1892), pp.1-14 

Henry L. Doherty, Equitable, Uniform and Competitive Rates, Proceedings of the National Electric 
Light Association (19OO), pp.291-321 
) See, for example, Michael Veall, “Industrial Electricity Demand and the Hopkinson Rate: An 
4pplication of the Extreme Value Distribution,” Bell Journal ofEconomics, Vol. 14, Issue No. 2 (1983). 
) The most notable names include Maurice Allais, Marcel Boiteux, Douglas J. Bolton, Ronald Coase, 
rules Dupuit, Harold Hotelling, Henrik Houthakker, W. Arthur Lewis, I. M. D. Little, James Meade, 
$eter Steiner and Ralph Turvey. 
James C. Bonbright, Albert L. Danielsen, and David R. Kamerschen, Principles of Public Utility Rates, 

2d ed. (Arlington, VA: Public Utility Reports, 1988). ’ Alfred Kahn, The Economics of Regulation: Principles and Institutions, rev. ed. (MIT Press, June 
L988). 
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Q. 
A. 

WHAT ARE THE GENERALLY ACCEPTED RATE DESIGN PRINCIPLES? 

Professor Bonbright propounded ten principles of rate design that are widely used as a 

foundation for designing rates. For ease of exposition, I have grouped these into five 

core principles that fully encompass the concepts established by Professor Bonbright. 

1. Economic Efficiency. The price of electricity should convey to the customer the 

cost of producing it, ensuring that resources consumed in the production and, 

delivery of electricity, are not wasted. If the price is set equal to the cost of 

providing a kwh, customers who value the kwh more than the cost of producing 

it will use the kwh and customers who value the k w h  less will not. This will 

encourage the development and adoption of energy technologies that are capable 

of providing the most valuable services to the power grid. 

2. Equity. There should be no unintentional subsidies between customer types. A 

classic example of the violation of this principle occurs under flat rate pricing 

structures (i.e., centskwh). Since customers have different load profiles, 

“peaky” customers, who use more electricity when it is most expensive, are 

subsidized by less “peaky” customers who overpay for cheaper off-peak 

electricity. Note that equity is not the same as social justice, which is related to 

inequities in socioeconomic status rather than cost. The pursuit of one is not 

necessarily the pursuit of the other, and vice versa. 

3. Revenue adequacy and stability. Rates should recover the authorized revenues 

of the utility and should promote revenue stability. Theoretically, all rate 

designs can be implemented to be revenue neutral within a class, but this would 

require perfect foresight of the future. Changing technologies and customer 

behaviors make load forecasting more difficult and increase the risk of the utility 

either under-recovering or over-recovering costs when rates are not cost 

reflective. 
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4. Bill stability. Customer bills should be stable and predictable while striking a 

balance with the other ratemaking principles. Rates that are not cost reflective 

will tend to be less stable over time, since both costs and loads are changing over 

time. For example, if fixed infrastructure costs are spread over a certain number 

of kwh in Year 1, and the number of k w h  halves in Year 2, then the price per 

kwh in Year 2 will double even though there is no change in the underlying 

infrastructure cost of the utility. 

5. Customer satisfaction. Rates should enhance customer satisfaction. Because 

most residential customers devote relatively little time to reading their electric 

bills, rates need to be relatively simple so that customers can understand them 

and perhaps respond to the rates by modifying their energy use patterns. Giving 

customers meaningful cost-reflective rate choices helps enhance customer 

satisfaction. 

Figure 1 illustrates my grouping of Bonbright’s original 10 principles. 
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4. Static efficiency, i.e., discouraging wasteful use of electricity in the 
aggregate as well as by time of use. 

Figure 1: Deriving the 5 Core Principles of Rate Design 

5 Core Principles 
1. Effectiveness in yielding total revenue requirements under the 

fair-return standard without anv sociallv undesirable exDansion of 

I Revenue adequacy 1 the rate base or socially undesirable level of product quality and 
safetv. 

Q. 

A. 

DID PROFESSOR BONBRIGHT DISCUSS THE CONCEPT OF COST 
CAUSATION IN DESIGNING RATES? 

Yes. In the first edition, an entire chapter is devoted to this topic. It is entitled: “Cost of 

Service as the Basic Standard of Reasonableness.” In the chapter he states: “One 

standard of reasonable rates can fairly be said to outrank all others in the importance 

attached to it by experts and public opinion alike - the standard of cost of service, often 

qualified by the stipulation that the relevant cost is necessary cost or cost reasonably or 

prudently incurred.”’ Later he states that: “The first support for the cost-price standard 

is concerned with the consumer-rationing function when performed under the principle 

of consumer sovereignty.”’o He also cites another benefit of the cost-price standard 

James C. Bonbright, Principles of Public Utility Rates, (Columbia University Press: 1961) lSt Edition, 
Chapter IV, p. 67. 

Op. cit., p. 69. 
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Q. 

A. 

when he says that “an individual with a given income who decides to draw upon the 

producer, and hence on society, for a supply of public utility services should be made to 

“account” for this draft by the surrender of a cost-equivalent opportunity to use his cash 

income for the purchase of other things.”” Later in Chapter XVI, where he discusses 

the “criteria of a sound rate structure,” he says that a purely volumetric rate assumes that 

the total costs of the utility vary directly with the changes in the kwh output of energy. 

He calls this “a grossly false assumption” and says such a rate “violates the most widely 

accepted canon of fair pricing, the principle of service at cost.” Later, while discussing 

the Hopkinson rate, he says that such a “rate distinguishes between the two most 

important cost functions of an electric-utility system: between those costs that vary with 

changes in the system’s output of energy, and those costs that vary with plant capacity 

and hence with the maximum demands on the system (and subsystems) that the 

company must be prepared to meet in planning its construction program.”” 

PLEASE DISCUSS FURTHER HOW THE CONCEPT OF COST CAUSATION 
IS IN ACCORD WITH THE BONBRIGHT PRINCIPLES. 

The Bonbright principles of economic efficiency and equity in particular embody the 

concept of cost causation. Economic efficiency is achieved by having cost-reflective 

prices. This ensures that products are only consumed by those customers who value 

them at more than they cost to produce. Pricing below cost is wasteful because 

customers will purchase and consume products that they would not choose to consume if 

faced with the full cost. Similarly pricing above cost is wasteful because customers, 

who would get a net benefit from consuming the product over its cost of production, 

lose out on that benefit. Respecting the equity principle requires that the tariff‘s design 

not result in unintended cross-subsidies between customers. This differs from a public 

policy that seeks to intentionally subsidize certain customers through the tariff. Prices 

Op. cit., p. 70. 
Op. cit., p. 310. 
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Q. 

A. 

Q. 

A. 

that are cost reflective minimize unintentional subsidies. Cost causation may need to be 

balanced against the other core principles such as customer satisfaction or bill stability. 

GIVEN BONBRIGHT’S EMPHASIS ON COST CAUSATION, WHY DOES HIS 
FIFTH PRINCIPLE CALL FOR REFLECTING SOCIAL COSTS (OR 
EXTERNALITIES) IN ELECTRIC RATES? 

Each of Professor Bonbright’s principles should be read in conjunction with the others. 

Reading a single principle in isolation from the others ensures that it will be taken out of 

context, resulting in a misinterpretation of his rate design philosophy. The fact is that 

the cost of service is Professor Bonbright’s basic standard for designing rates, and it is 

clear from his writings that above all, rates should be cost-based. This is easily squared 

with the principle of reflecting social costs in the provision of electricity. If a price has 

been assigned to a certain externality, in other words, if it has been internalized, and that 

price is part of the utility’s cost structure, then it is economically efficient to reflect the 

price of that externality in rates for all customers. However, it would violate the core 

principles of ratemaking if only certain customers or technologies were charged or 

compensated for their impact on those externalities. For instance, compensating owners 

of only one specific technology for reductions in emissions would lead to inefficient 

levels of investment in that technology when there may be other options which, if 

similarly compensated, would provide even greater environmental benefits. All 

technologies and customers should be on a level playing field when developing 

residential rate design. 

WHAT IS THE STANDARD RATE STRUCTURE FOR RESIDENTIAL 
CUSTOMERS? 

The standard rate structure for residential customers in much of the U.S., and in fact in 

much of the globe, consists of two parts, a monthly service charge and a volumetric 

(kwh) energy charge. Most of the revenue is collected from the volumetric charge. 

9 
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Q. 

A. 

Q- 

A. 

Q. 
A. 

HOW DOES THE COLLECTION OF COSTS ON A VOLUMETRIC BASIS 
COMPARE TO THE NATURE OF UTILITY COSTS? 

The collection of utility costs through volumetric charges is at odds with the underlying 

cost structure of providing electricity to customers. Most of the costs do not vary with 

the volume of electricity that is produced and delivered to the customer, but vary with 

maximum demand or are otherwise fixed. In order to provide electricity to a customer, a 

utility must bear-directly or indirectly-costs related to energy, generation, 

transmission, distribution, metering, and customer service. It is true that generation 

energy costs generally vary with kwh  electricity consumption. But generation capacity 

costs vary with system peak demand. Similarly, transmission costs also vary with 

system peak demand while distribution and transmission costs vary with maximum 

demand that is more local in nature. Metering, billing, customer care services, and other 

connectionhookup costs are a fixed cost per each customer of a particular class. Some 

of these costs vary across time. Generation costs will vary from hour to hour depending 

on the marginal generation source. Distribution and transmission networks, while used 

year round, are generally sized to meet class and system peak demand, respectively. 

WHAT IS THE CONSEQUENCE OF FIXED CHARGES BEING COLLECTED 
THROUGH VOLUMETRIC RATES? 

This mismatch between cost structure and rate structure creates an inevitable and 

indisputable cost shift from customers with lower load factors to customers with higher 

load factors. Customers might reduce their load factor if, for instance, they install 

rooftop solar. With a lower load factor, customers paying for electricity under a 

volumetric rate design contribute less to the electric grid’s fixed costs. Inevitably, 

customers with high load factors, paying for electric service under a volumetric rate 

design, wind up paying more for comparable service. 

HOW SHOULD THESE COSTS TRANSLATE INTO RATES? 

According to the notion of cost causation, the rate structure should reflect the nature of 

the costs. Fixed costs, such as metering, billing, and customer service, should be 
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collected through a fixed monthly service charge. Demand-driven costs, such as 

capacity costs, should be collected through a demand charge. Variable costs, such as 

fuel and power grid operations and maintenance (O&M), should be collected through a 

variable charge (also known as an energy charge). 

To address the deficiencies of current two-part rates, I support the institution of a three- 

part rate design, consisting of a monthly service charge, a demand charge, and a 

volumetric charge. The fixed charge should be designed to cover the fixed costs such as 

metering, billing, and customer care. Sometimes it also covers the cost of the line drop 

and the associated transformer. The demand charge should be designed to cover 

demand-driven costs, such as transmission, distribution, and generation capacity. It is 

typically applied to the individual customer’s maximum demand, either during a defined 

on-peak period, or regardless of time of occurrence, or based on a combination of the 

two. While the concept of demand is instantaneous, in implementation demand is 

usually measured over 15-minute, 30-minute or 60-minute intervals. The energy charge 

covers the cost of the fuels that are used to generate electricity. The demand charge and 

the energy charge might vary with the time of use of electricity and have different 

seasonal and/or peak/off-peak charges. Such three-part rates align the rate design with 

costs, a fundamental tenet of rate design. 

DID PROFESSOR BONBRIGHT SUPPORT THE USE OF THREE-PART 
RATES? 

Yes, he did. Their usage is discussed in several places in Bonbright’s canon.13 

Bonbright cites the earlier text by the British engineer D. J. Bolton,14 who states: “More 

accurate costing has shown that, on the average, only one-quarter of the total costs of 

electricity supply are represented by coall5 or items proportional to energy, while three- 

l3  James C. Bonbright, Principles of Public Utility Rates, (Columbia University Press: 196 1). 

that by the distinguished British rate engineer D. J. Bolton,” p. 289, n. 3. 

by Bolton was first published. 

Bonbright says that “On many technical issues, no American treatise on electric utility rates can equal 

Coal was the dominant fuel for generating electricity in the United Kingdom in 1938 when the book 

14 
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quarters are represented by fixed costs or items proportional to power, etc. If therefore 

only one rate is to be levied it would appear more logical to charge for power and 

neglect the energy, were it not for certain practical difficulties of which the following 

are two. In the first place, the effective power demand on the system made by any 

particular consumer is extremely difficult to estimate and is very different from the 

individual maximum demand metered at the consumer’s terminals. Secondly, a purely 

power tariff would probably lead to a waste of energy to a greater extent than a purely 

energy tariff leads to waste of power.”’6 

Of course, with the arrival of smart meters, customer demand at times of system and 

distribution peak can be accurately recorded. And the choice is no longer a binary one 

of imposing either a demand-only rate or an energy-only rate. It is possible now to 

deploy a three-part pricing structure for residential customers that better reflects the cost 

of providing electric services. When Bonbright discusses a two-part rate structure, he is 

referring to what he characterizes as “the two most important cost functions of an 

electric-utility system”’7 -- demand and energy charges. When he moves into a 

discussion of three-part rate structures, he adds truly fixed charges, customer charges, to 

the two-part rate concept. Three-part rates are discussed at length in Bonbright’s canon, 

beginning on page 346.18 

RATES BEEN APPLIED IN PRACTICE? 
HOW HAS THE PRINCIPLE OF COST CAUSATION AND THREE-PART 

Most medium and large commercial and industrial customers across the U.S. are served 

under the more cost-reflective three-part rate structures. And those structures have been 

the norm for these customer classes for decades in much of the U.S. 

l6 D. J. Bolton, Costs and Tar@s in Electricity Supply, (Chapman & Hall Ltd.: 1951) p. 59. 
Bonbright, p. 3 10. 
Bonbright, 2nd Edition, p. 401, credits Doherty with extending the Hopkinson two-part rate into a 

three part rate. Henry L. Doherty, Equitable, Uniform and Competitive Rates, Proceedings of the 
National Electric Light Association (1900), pp. 291-321. 
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HAVE THESE COST CAUSATION PRINCIPLES BEEN APPLIED TO 
RESIDENTIAL CUSTOMERS? 

Historically, these principles have rarely been fully applied to residential customers. 

Most residential customers in the U.S. are on two-part rates, with some or all of the 

fixed and demand-driven charges being recovered through a variable charge. 

WHAT HAS PREVENTED THREE-PART RATES FROM BEING BROADLY 
DEPLOYED TO RESIDENTIAL CUSTOMERS? 

Until recently, metering technology for residential customers has been a significant 

limiting factor. The traditional electromechanical meters that most customers had 

installed at their homes measured only cumulative electricity consumption and not 

demand. Without the ability to meter demand, utilities could not cost-effectively offer 

three-part rates to these customers. Advances in metering technology have changed this 

situation. 

HOW HAVE ADVANCES IN METERING TECHNOLOGY CHANGED THE 
UTILITY’S ABILITY TO OFFER THREE-PART RATES? 

With the deployment of automated meters (sometimes also referred to as advanced 

metering infrastructure or AMI), consumption can be recorded in intervals of an hour or 

less. This allows the utility to collect the consumption data necessary to incorporate 

demand charges into rates. It has removed a large barrier to the wider dissemination of 

cost-reflective rates to residential customers. Given these technological developments, 

rate structures for residential customers should be changed. 

SHOULD UTILITIES UTILIZE THREE-PART RATES? 

Yes. Now is the time to take advantage of this opportunity to make cost-reflective 

three-part rates a standard offering for all residential customers. These rates will recover 

costs from customers in an equitable manner by more accurately charging customers for 

their use of the power grid. A more cost-reflective rate will also encourage the adoption 

of emerging energy technologies and changes in energy consumption behavior that will 

lead to more efficient use of power grid infrastructure and resources. 
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HOW WOULD A THREE-PART RATE ENCOURAGE THE ADOPTION OF 
EMERGING ENERGY TECHNOLOGIES? 

By providing customers with a price signal that includes a component for demand, a 

three-part rate would encourage the adoption of technologies that are designed to 

smooth out a customer’s load profile. Behind-the-meter battery storage, for example, 

could be used to release electricity during hours of high electricity demand and store 

electricity during hours of low electricity demand. Load control technologies, such as 

programmable communicating thermostats, demand limiters, and smart appliances could 

also help customers manage their electricity demand. If a customer took service under a 

three-part rate, the use of battery storage, or other demand-reducing technologies, would 

reduce the customer’s bill. This reduction in the customer’s bill is an economic value 

that forms the basis of the price signal created by three-part rates. 

ASIDE FROM TRANSMITTING PRICE SIGNALS THAT ENCOURAGE 

OTHER BENEFITS TO RESIDENTIAL CUSTOMERS? 
TECHNOLOGICAL INNOVATION, WOULD THREE-PART RATES PROVIDE 

Three-part rates will incentivize customers to smooth their energy consumption profile 

even if they are not equipped with enabling technologies. More than 40 pilot studies 

and full-scale rate deployments involving over 200 rate offerings over roughly the past 

dozen years have found that customers respond to new price signals by changing their 

energy consumption pattern. l9 

Further, there is some evidence that customers respond not just to changes in the rate 

structure generally, but specifically to demand charges. The following studies arrived at 

this conclusion: 

l9 Some of these studies are summarized in Ahmad Faruqui and Sanem Sergici, “Arcturus: International 
Evidence on Dynamic Pricing,” The Electricity Journal, (AugustlSeptember 201 3). Similar results were 
obtained from an earlier generation of 14 pricing pilots that were funded in the late seventies and early 
eighties by the U.S. Federal Energy Administration (later part of the Department of Energy). There were 
also early studies producing similar results, See Ahmad Faruqui and Bob Malko, “The Residential 
Demand for Electricity by Time-of-Use: A Survey of Twelve Experiments with Peak Load Pricing,” 
Energy, Vol. 8, No. 10, (1983). 
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Stokke, A., Doorman, G., Ericson, T., 2009, January. “An Analysis of a Demand 

Charge Electricity Grid Tariff in the Residential Sector,” Discussion Paper 574, 

Statistics Norway Research Department. 

Taylor, T., Schwartz, P., 1986, April. “A residential demand charge: evidence 

from the Duke Power time-of-day pricing experiment.” Energy Journal. (2), 

135-15 1. 

Caves, D., Christensen, L., Herriges, J., 1984. “Modeling alternative residential 

peak-load electricity rate structures.” J. Econometrics. 

Thomas N. Taylor, 1982. “Time-of-Day Pricing with a Demand Charge: Three- 

Year Results for a Summer Peak.” Award Papers in Public Utility Economics 

and Regulation, Michigan State University Institute of Public Utilities, 

Michigan. 

HAVE THREE-PART RATES BEEN OFFERED TO RESIDENTIAL 
CUSTOMERS IN OTHER U.S. JURISDICTIONS? 

Yes. There are at least 18 utilities in 14 states that offer a three-part rate to residential 

customers, including A P S  which has over 100,000 of its customers on a three-part rate. 

In most cases, the rates are available to all customers on an opt-in basis. In the case of 

Salt River Project (“SRP”), a three-part rate is mandatory for all residential customers 

who choose to install a new grid-connected DG PV system.*’ 

UNS ELECTRIC’S RATE PROPOSAL 

WHAT ARE UNS ELECTRIC’S CURRENT RATES FOR RESIDENTIAL 
CUSTOMERS, AND HOW ARE THEY DESIGNED? 

My understanding is that UNS Electric’s current residential rate offerings include 

Residential Service (“RES-Ol”), Residential Service Time-of-Use (“RES-01 TOU”), 

and Residential Service Time-of-Use Super Peak (“RES-01 TOU SP”). All three are 

two-part rates with a fixed monthly service charge and a volumetric charge. The 

*’ SFW website: http://www .srpnet.com/prices/home/customergenerated.aspx. 
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Residential Service option includes a $10 fixed monthly service charge and a tiered 

volumetric charge with a price of 8.4 centskWh for the first 400 kwh per month, 9.9 

centskwh for the next 600 kWh per month, and 10.3 centskWh for all remaining kWh 

per month. The other two options include a slightly higher fixed monthly service charge 

and a volumetric rate that is time-varying. 

HOW IS UNS ELECTRIC PROPOSING TO REDESIGN ITS RESIDENTIAL 
RATES? 

UNS Electric has proposed four specific changes to its residential rate offering: (1) 

increasing the fixed monthly service charge, (2) reducing the number of tiers in the 

inclining block rate, (3) modifying the net metering payment policy for excess 

generation from DG PV, and (4) introducing two three-part rate options. The focus of 

my testimony is on the three-part rates that are being proposed. 

PROPOSED. 

UNS Electric has proposed two rates, one called “RES-01 Demand” and a second rate 

called “RES-01 Demand TOU.” DG PV customers would have the option of enrolling 

in one of these two rates. Other residential customers would have these as options in 

addition to the standard residential rate options described previously (subject to the 

additional rate design changes that have been proposed by UNS Electric). 

PLEASE DESCRIBE THE THREE-PART RATES THAT UNS ELECTRIC HAS 

My understanding is that the RES-01 Demand rate includes a tiered demand charge with 

a price of $6kW on the first 7 kW of monthly demand and a price of $9.95kW on 

demand in excess of 7 kW. The rate also includes a fixed monthly service charge of 

$20/month and a variable energy charge of approximately 5.9 cents/kWh.21 Demand is 

measured as the customer’s maximum one-hour demand in the billing month. The 

“RES-01 Demand TOU” rate has the same demand and fixed monthly service charges, 

but a time-varying energy charge which is approximately 11.1 centskwh during the 

21 Direct Testimony of Craig A. Jones on Behalf of UNS Electric, Inc., May 5,  2015, Exhibit CAJ-3, 
Docket No. E-04204A-15-0142. 
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peak period and 4.4 centskWh during the off-peak period in the summer, and 

approximately 10.9 cents/kWh during the peak period and 4.4 centskWh during the off- 

peak period in the winter. Summer is defined as May through October and the summer 

peak period is from 2 pm to 8 pm, excluding weekends and holidays. Winter is from 

November through April and the winter peak period is from 5 am to 9 am and from 5 

pm to 9 pm, excluding weekends and holidays. The off-peak period is all other hours. 

These rates are summarized in Table 1 below. 

Table 1: Summary of UNS Electric’s Proposed Three-Part Rates for DG PV Customers 

Basic sewice charge ($/month) 20.00 20.00 

Energy charge (cents/kWh) 

Summer off-peak 5.9260 4.3900 
Winter on-peak 5.9260 10.8960 

Summer on-pea k 5.9260 11.1110 

Winter off-peak 5.9260 4.3579 

Demand charge ($/kW) 
First 7 kW 6.00 6.00 
Over 7 kW 9.95 9.95 

Source: Direct Testimony of Craig A. Jones on Behalf of UNS Electric, 
Inc., May 5,2015, Exhibit CAI-3, Docket No. 
E-04204A-15-0142. 

Note: Energy charge includes both delivery services charge and power 
supply charges 

ARE UNS ELECTRIC’S PROPOSED THREE-PART RATES CONSISTENT 
WITH THE RATEMAKING PRINCIPLE OF EQUITY? 

Yes. Each customer imposes costs on the system some of which are fixed and the rest 

of which demand-driven and energy driven. Under purely volumetric tariffs, customers 

with high demand but low monthly consumption would not be paying their fair share of 

the cost of maintaining, upgrading, and expanding the utility’s generation, transmission 

and distribution system. Instead, lower-demand customers would be covering the deficit 

and paying more than their fair share. UNS Electric’s proposed three-part rates more 

17 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Q. 

A. 

Q. 

A. 

Q. 

A. 

closely match demand, fixed, and variable costs with demand, fixed, and variable 

charges and will reduce this inequity so that all customers will pay their fair share of the 

costs associated with the generation of electricity, its delivery through utility’s 

transmission and distribution system, and customer service. 

ARE UNS ELECTRIC’S PROPOSED THREE-PART RATES CONSISTENT 
WITH THE RATEMAKING PRINCIPLE OF ECONOMIC EFFICIENCY? 

Yes. As I discussed previously, the cost-based price signals in the three-part rates 

proposed by UNS Electric provide customers with the financial incentive to make 

investments in technologies or otherwise change their behavior in ways that are most 

beneficial to the system. Technologies and behaviors that reduce a customer’s demand 

should ultimately lead to a more efficient use of the grid, reduced costs, and lower bills. 

ARE UNS ELECTRIC’S PROPOSED THREE-PART RATES CONSISTENT 
WITH THE RATEMAKING PRINCIPLE OF CUSTOMER SATISFACTION? 

Yes. UNS Electric is proposing to offer new rate options to residential customers. 

Having a choice of cost-based pricing products is a benefit to customers. Three-part 

rates send customers a more accurate price signal than traditional two-part rate 

structures, which then allows customers to properly assess and, where appropriate, adopt 

technologies that can help them manage their bills. 

ARE UNS ELECTRIC’S PROPOSED THREE-PART RATES CONSISTENT 
WITH THE RATEMAKING PRINCIPLE OF BILL STABILITY? 

For the residential class as a whole, there will be no change in electric bills. That would 

also be true for customers whose load profile is similar to that of the class. Customers 

whose load factors are higher than the class average will experience lower bills. As for 

customers whose load factor is worse than the class average, since they have been 

subsidized for years by the customers whose load factor was higher than the class 

average, and the change in rates will remove that subsidy, they will experience higher 

bills. However, they will have an opportunity to lower their bills by reducing their 

demand. And that would also be true for customers who are automatically seeing lower 
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bills. They will have an opportunity to further lower their bills by reducing their 

demand. 

ARE UNS ELECTRIC’S PROPOSED THREE-PART RATES CONSISTENT 
WITH THE RATEMAKING PRINCIPLE OF REVENUE ADEQUACY AND 
STABILITY? 

Yes. The introduction of a three-part rate will not change the utility’s revenues. All 

other things being equal, a properly designed three-part rate will be revenue neutral for 

the class as a whole and therefore collect the same revenue as the otherwise applicable 

two-part rates. The main reason for moving to three-part rates is the ability to more 

accurately recover costs from those customers who are imposing costs on the system, 

and to provide customers with an incentive to consume electricity in a more efficient 

manner. 

CONCLUSION 

WHAT ARE YOUR CONCLUSIONS ABOUT UNS ELECTRIC’S THREE-PART 
RATE DESIGN PROPOSALS? 

The two-part rate which is presently employed throughout the industry must give way to 

three-part rates. Not only are two-part rates ineffective at providing the proper pricing 

signals, as discussed above, they do not facilitate the integration of distributed energy 

resources with the grid, nor do they stimulate the deployment of other innovative 

technologies such as customer-sited battery storage and plug-in electric vehicles. 

UNS Electric proposes to begin replacing its legacy two-part rate with three-part rates 

that are reasonable, cost-based, efficient, and equitable. In sum, they are consistent with 

well-established principles of rate design. In addition, UNS Electric’s proposed three- 

part rates better align costs with prices. In so doing, the proposed rates will provide a 

more accurate price signal to customers, promote the efficient use of energy around-the- 

clock, and encourage the development of new, demand-reducing technologies. I would 

recommend that UNS Electric make the demand charge a feature of the rate for all 
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residential customers as it proceeds with the deployment of automated metering to all its 

customers. 

DOES THIS CONCLUDE YOUR TESTIMONY? 

Yes, it does. 
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Dr. Ahmad Faruqui leads a consulting practice focused on understanding and managing the way 
customers use energy. His clients include utilities, commissions, equipment manufacturers, technology 
developers, and energy service companies. The practice encompasses a wide range of activities: 

0 Rate design. The recent decline in electricity sales has generated an entire crop of new issues that 
utilities must address in order to remain profitable. A key issue is the under-recovery of fixed 
costs and the creation of unsustainable cross-subsidies. To address these issues, we are creating 
alternative rate designs, testing their impact on customer bills, and sponsoring testimony to have 
them implemented. We are currently undertaking a large-scale project for a large investor- 
owned utility to estimate marginal costs, design rates, and produce a related software tool, 
working in close coordination with their internal executives. We have created a Pricing 
Roundtable which serves as virtual think tank on addressing the risks of under-recovery in the 
face of declining growth. About 18 utilities are a part of the think tank. 

0 Demand forecasting. We help utilities to identify the reasons for the slowdown in sales growth, 
which include utility energy efficiency programs, governmental codes and standards, distributed 
general, and fuel switching brought on by falling natural gas prices and the weak economic 
recovery. We present widely on the issue and are researching new methods for forecasting peak 
demand, such as the use of quantile regression. 

0 Demand response. For several clients in the United States and Canada, we are studying the 
impact of dynamic pricing. We have completed similar studies for a utility in the Asia-Pacific 
region and a regulatory body in the Middle East. We also conduct program design studies, impact 
evaluation studies, and cost-benefit analysis, and design marketing programs to maximize 
customer enrollment. Clients include utilities, regulators, demand response providers, and 
technology firms. 

0 Energy efficiency. We are studying the potential role of combined heat and power in enhancing 
energy efficiency in large commercial and industrial facilities. We are also carrying out analyses 
of behavioral programs that use social norming to induce change in the usage patterns of 
households. 

New product design and cost-benefit analysis of emerging customer-side technologies. We 
analyze market opportunities, costs, and benefits for advanced digital meters and associated 
infrastructure, smart thermostats, in-home displays, and other devices. This includes product 
design, such as proof-of-concept assessment, and a comparison of the costs and benefits of these 
new technologies from several vantage points: owners of that technology, other electricity 
customers, the utility or retail energy provider, and society as a whole. 
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In each of these areas, the engagements encompass both quantitative and qualitative analysis. Dr. 
Faruqui’s reports, and derivative papers and presentations, are often widely cited in the media. The 
Brattle Group often sponsors testimony in regulatory proceedings and Dr. Faruqui has testified or 
appeared before a dozen state and provincial commissions and legislative bodies in the United States and 
Canada. 

Dr. Faruqui’s survey of the early experiments with time-of-use pricing in the United States is referenced 
in Professor Bonbright’s treatise on public utilities. He managed the integration of results across the top 
five of these experiments in what was the first meta-analysis involving innovative pricing. Two of his 
dynamic experiments have won professional awards, and he was named one of the world’s Top 100 
experts on the smart grid by Greentech Media. 

He has consulted with more than 50 utilities and transmission system operators around the globe and 
testified or appeared before a dozen state and provincial commissions and legislative bodies in the 
United States and Canada. He has also advised the Alberta Utilities Commission, the Edison Electric 
Institute, the Electric Power Research Institute, FERC, the Institute for Electric Efficiency, the Ontario 
Energy Board, the Saudi Electricity and Co-Generation Regulatory Authority, and the World Bank. His 
work has been cited in publications such as The Economist, The New York Trines, and USA Today and 
he has appeared on Fox News and National Public Radio. 

Dr. Faruqui is the author, co-author or editor of four books and more than 150 articles, papers, and 
reports on efficient energy use, some of which are featured on the websites of the Harvard Electricity 
Policy Group and the Social Science Research Network. He has taught economics at San Jose State 
University, the University of California at Davis and the University of Karachi. He holds a an M.A. in 
agricultural economics and a Ph. D. in economics from The University of California at Davis, where he 
was a Regents Fellow, and B.A. and M.A. degrees in economics from The University of Karachi, where 
he was awarded the Gold Medal in economics. 

A R E A S  OF EXPERTISE 

Innovative pricing. He has identified, designed and analyzed the efficiency and equity 
benefits of introducing innovative pricing designs such as dynamic pricing, time-of-use 
pricing and inclining block rates. 

Replatoq strateu. He has helped design forward-looking programs and services that 
exploit recent advances in rate design and digital technologies in order to lower customer 
bills and improve utility earnings while lowering the carbon footprint and preserving 
system reliability. 

Cost-benefit analysis of advanced metering infi-astructure. He has assessed the feasibility 
of introducing smart meters and other devices, such as programmable communicating 
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thermostats that promote demand response, into the energy marketplace, in addition to 
new appliances, buildings, and industrial processes that improve energy efficiency. 

Demand forecasting and weather normalization. He has pioneered the use of a wide 

variety of models for forecasting product demand in the near-, medium-, and long-term, 
using econometric, time series, and engineering methods. These models have been used 
to bid into energy procurement auctions, plan capacity additions, design customer-side 
programs, and weather normalize sales. 

Customer choice. He has developed methods for surveying customers in order to elicit 

their preferences for alternative energy products and alternative energy suppliers. These 
methods have been used to predict the market size of these products and to estimate the 
market share of specific suppliers. 

Hedging, risk management, and market design. He has helped design a wide range of 

financial products that help customers and utilities cope with the unique opportunities 
and challenges posed by a competitive market for electricity. He conducted a widely- 
cited market simulation to show that real-time pricing of electricity could have saved 
Californians millions of dollars during the Energy Crisis by lowering peak demands and 
prices in the wholesale market. 

Competitive stratem. He has helped clients develop and implement competitive 
marketing strategies by drawing on his knowledge of the energy needs of end-use 

customers, their values and decision-making practices, and their competitive options. He 
has helped companies reshape and transform their marketing organization and reposition 
themselves for a competitive marketplace. He has also helped government-owned entities 
in the developing world prepare for privatization by benchmarking their planning, 
retailing, and distribution processes against industry best practices, and suggesting 
improvements by specifying quantitative metrics and follow-up procedures. 

Design and evaluation of marketing programs. He has helped generate ideas for new 
products and services, identified successful design characteristics through customer 
surveys and focus groups, and test marketed new concepts through pilots and 
experiments. 

Expert witness. He has testified or appeared before state commissions in Arkansas, 
California, Colorado, Connecticut, Delaware, the District of Columbia, Illinois, Indiana, 
Iowa, Kansas, Michigan, Maryland, Ontario (Canada) and Pennsylvania. He has assisted 
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clients in submitting testimony in Georgia and Minnesota. He has made presentations to 
the California Energy Commission, the California Senate, the Congressional Office of 
Technology Assessment, the Kentucky Commission, the Minnesota Department of 
Commerce, the Minnesota Senate, the Missouri Public Service Commission, and the 
Electricity Pricing Collaborative in the state of Washington. In addition, he has led a 

variety of professional seminars and workshops on public utility economics around the 
world and taught economics at the university level. 

EXPERIENCE 

Innovative Pricing 

Report examining the costs and benefits of dynamic pricing in the Australian energy 
market. For the Australian Energy Market Commission (AEMC), developed a report that 
reviews the various forms of dynamic pricing, such as time-of-use pricing, critical peak 
pricing, peak time rebates, and real time pricing, for a variety of performance metrics 

including economic efficiency, equity, bill risk, revenue risk, and risk to vulnerable 
customers. It also discusses ways in which dynamic pricing can be rolled out in Australia 
to raise load factors and lower average energy costs for all consumers without harming 

vulnerable consumers, such as those with low incomes or medical conditions requiring 
the use of electricity. 

Whitepaper on emerging issues in innovative pricing. For the Regulatory Assistance 
Project (RAP), developed a whitepaper on emerging issues and best practices in 
innovative rate design and deployment. The paper includes an overview of AMI-enabled 
electricity pricing options, recommendations for designing the rates and conducting 
experimental pilots, an overview of recent pilots, full-deployment case studies, and a 
blueprint for rolling out innovative rate designs. The paper’s audience is international 
regulators in regions that are exploring the potential benefits of smart metering and 
innovative pricing. 

Assessing the full benefits of real-time pricing. For two large Midwestern utilities, 
assessed and, where possible, quantified the potential benefits of the existing residential 
real-time pricing (RTP) rate offering. The analysis included not only “conventional” 
benefits such as avoided resource costs, but under the direction of the state regulator was 
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expanded to include harder-to-quantify benefits such as improvements to national 
security and customer service. 

Pricing and Technology Pilot Design and Impact Evaluation for Connecticut Light & 

Power (CL&P). Designed the Plan-It Wise Energy pilot for all classes of customers and 
subsequently evaluated the Plan-It Wise Energy program (PWEP) in the summer of 2009. 

PWEP tested the impacts of CPP, PTR, and time of use (TOU) rates on the consumption 
behaviors of residential and small commercial and industrial customers. 

Dynamic Pricing Pilot Design and Impact Evaluation: Baltimore Gas & Electric. Designed 
and evaluated the Smart Energy Pricing (SEP) pilot, which ran for four years from 2008 

to 201 1. The pilot tested a variety of rate designs including critical peak pricing and peak 
time rebates on residential customer consumption patterns. In addition, the pilot tested 
the impacts of smart thermostats and the Energy Orb. 
Impact Evaluation of a Residential Dynamic Pricing Experiment: Consumers Energy 
(Michigan). Designed the pilot and carried out an impact evaluation with the purpose of 
measuring the impact of critical peak pricing (CPP) and peak time rebates (PTR) on 
residential customer consumption patterns. The pilot also tested the influence of switches 
that remotely adjust the duty cycle of central air conditioners. 

Impact Simulation of Ameren Illinois Utilities’ Power Smart Pricing Program. Simulated 
the potential demand response of residential customers enrolled to real- time prices. 
Results of this simulation were presented to the Midwest ISO’s Supply Adequacy 
Working Group (SAWG) to explore alternative ways of introducing price responsive 
demand in the region. 

The Case for Dynamic Pricing: Demand Response Research Center. Led a project 
involving the California Public Utilities Commission, the California Energy Commission, 
the state’s three investor-owned utilities, and other stakeholders in the rate design 
process. Identified key issues and barriers associated with the development of time-based 
rates. Revisited the fundamental objectives of rate design, including efficiency and equity, 

with a special emphasis on meeting the state’s strongly-articulated needs for demand 
response and energy efficiency. Developed a score-card for evaluating competing rate 
designs and applied it to a set of illustrative rates that were created for four customer 
classes using actual utility data. The work was reviewed by a national peer-review panel. 
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Developed a Customer Price Response Model: Consolidated Edison. Specified, estimated, 
tested, and validated a large-scale model that analyzes the response of some 2,000 large 
commercial customers to rising steam prices. The model includes a module for analyzing 
conservation behavior, another module for forecasting fuel switching behavior, and a 

module for forecasting sales and peak demand 

Design and Impact Evaluation of the Statewide Pricing Pilot: Three California Utilities. 
Working with a consortium of California’s three investor-owned utilities to design a 

statewide pricing pilot to test the efficacy of dynamic pricing options for mass-market 
customers. The pilot was designed using scientific principles of experimental design and 
measured changes in usage induced by dynamic pricing for over 2,500 residential and 

small commercial and industrial customers. The impact evaluation was carried out using 
state-of-the-art econometric models. Information from the pilot was used by all three 
utilities in their business cases for advanced metering infrastructure (AMI). The project 
was conducted through a public process involving the state’s two regulatory commissions, 
the power agency, and several other parties. 

Economics of Dynamic Pricing: Two California Utilities. Reviewed a wide range of 
dynamic pricing options for mass-market customers. Conducted an initial cost- 
effectiveness analysis and updated the analysis with new estimates of avoided costs and 
results from a survey of customers that yielded estimates of likely participation rates. 

Economics of Time-of-Use Pricing: A Pacific Northwest Utility. This utility ran the 
nation’s largest time-of-use pricing pilot program. Assessed the cost-effectiveness of 

alternative pricing options from a variety of different perspectives. Options included a 
standard three-part time-of-use rate and a quasi-real time variant where the prices vary 
by day. Worked with the client in developing a regulatory strategy. Worked later with a 
collaborative to analyze the program’s economics under a variety of scenarios of the 
market environment. 

Economics of Dynamic Pricing Options for Mass Market Customers - Client: A Multi- 
State Utility. Identified a variety of pricing options suited to meet the needs of mass- 
market customers, and assessed their cost-effectiveness. Options included standard three- 
part time-of-use rates, critical peak pricing, and extreme-day pricing. Developed plans 
for implementing a pilot program to obtain primary data on customer acceptance and 
load shifting potential. Worked with the client in developing a regulatory strategy. 
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0 Real-Time Pricing in California - Client: California Energy Commission. Surveyed the 
national experience with real-time pricing of electricity, directed at large power 
customers. Identified lessons learned and reviewed the reasons why California was 
unable to implement real-time pricing. Catalogued the barriers to implementing real- 
time pricing in California, and developed a program of research for mitigating the impacts 
of these barriers. 

Market-Based Pricing of Electricity - Client: A Large Southern Utility. Reviewed pricing 
methodologies in a variety of competitive industries including airlines, beverages, and 
automobiles. Recommended a path that could be used to transition from a regulated 
utility environment to an open market environment featuring customer choice in both 
wholesale and retail markets. Held a series of seminars for senior management and their 
staffs on the new methodologies. 

0 Tools for Electricity Pricing - Client: Consortium of Several U.S. and Foreign Utilities. 
Developed Product Mix, a software package that uses modern finance theory and 
econometrics to establish a profit-maximizing menu of pricing products. The products 
range from the traditional fixed-price product to time-of-use prices to hourly real-time 
prices, and also include products that can hedge customers’ risks based on financial 
derivatives. Outputs include market share, gross revenues, and profits by product and 
provider. The calculations are performed using probabilistic simulation, and results are 
provided as means and standard deviations. Additional results include delta and gamma 
parameters that can be used for corporate risk management. The software relies on a 
database of customer load response to various pricing options called StatsBank. This 
database was created by metering the hourly loads of about one thousand commercial and 

industrial customers in the United States and the United Kingdom. 

0 Risk-Based Pricing - Client: Midwestern Utility. Developed and tested new pricing 
products for this utility that allowed it to offer risk management services to its customers. 
One of the products dealt with weather risk; another one dealt with risk that real-time 
prices might peak on a day when the customer does not find it economically viable to cut 
back operations. 
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Demand Response 

National Action Plan for Demand Response: Federal Energy Regulatory Commission. 
Led a consulting team developing a national action plan for demand response (DR). 

The national action plan outlined the steps that need to be taken in order to maximize 
the amount of cost-effective DR that can be implemented. The final document was 
filed with U.S. Congress in June 2010. 

National Assessment of Demand Response Potential: Federal Energy Regulatory 
Commission. Led a team of consultants to assess the economic and achievable 
potential for demand response programs on a state-by-state basis. The assessment was 
filed with the U.S. Congress in 2009, as required by the Energy Independence and 
Security Act of 2007. 

Evaluation of the Demand Response Benefits of Advanced Metering Infrmcture:  
Mid-Atlantic Utility. Conducted a comprehensive assessment of the benefits of 
advanced metering infrastructure (AMI) by developing dynamic pricing rates that are 
enabled by AMI. The analysis focused on customers in the residential class and 

commercial and industrial customers under 600 kW load. 

Estimation of Demand Response Impacts: Major California Utility. Worked with the 
staff of this electric utility in designing dynamic pricing options for residential and 
small commercial and industrial customers. These options were designed to promote 
demand response during critical peak days. The analysis supported the utility’s 
advanced metering infrastructure (AMI) filing with the California Public Utilities 
Commission. Subsequently, the commission unanimously approved a $1.7 billion plan 
for rolling out nine million electric and gas meters based in part on this project work. 

Smart Grid Strategy 

Development of a smart grid investment roadmap for Vietnamese utilities. For the 
five Vietnamese power corporations, developed a roadmap to guide future smart grid 
investment decisions. The report identified and described the various smart grid 
investment options, established objectives for smart grid deployment, presented a 
multi-phase approach to deploying the smart grid, and provided preliminary 

recommendations regarding the best investment opportunities. Also presented 

relevant case studies and an assessment of the current state of the Yietnamese power 
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grid. The project involved in-country meetings as well as a stakeholder workshop 
that was conducted by Brattle staff. 

Cost-Benefit Analysis of the Smart Grid Rocky Mountain Utility. Reviewed the 
leading studies on the economics of the smart grid and used the findings to assess the 

likely cost-effectiveness of deploying the smart grid in one geographical location. 

Modeling benefits of smart grid deployment strategies. Developed a model for 
assessing benefits of smart grid deployment strategies over a long-term (e.g., 20-year) 
forecast horizon. The model, called iGrid, is used to evaluate seven distinct smart grid 

programs and technologies (e.g., dynamic pricing, energy storage, PHEVs) against 
seven key metrics of value (e.g., avoided resource costs, improved reliability). 

Smart grid strategy in Canada. The Alberta Utilities Commission (AUC) was charged 
with responding to a Smart Grid Inquiry issued by the provincial government. 
Advised the AUC on the smart grid, and what impacts it might have in Alberta. 

Smart grid deployment analysis for collaborative of utiIities. Adapted the iGrid 
modeling tool to meet the needs of a collaborative of utilities in the southern U.S. In 
addition to quantifying the benefits of smart grid programs and technologies (e.g., 
advanced metering infrastructure deployment and direct load control), the model was 
used to estimate the costs of installing and implementing each of the smart grid 
programs and technologies. 

Development of a smart grid cost-benefit analysis framework. For the Electric Power 
Research Institute (EPRI) and the U.S. DOE, contributed to the development of an 
approach for assessing the costs and benefits of the DOE’S smart grid demonstration 
programs. 

Analysis of the benefits of increased access to energy consumption information. For a 
large technology firm, assessed market opportunities for providing customers with 
increased access to real time information regarding their energy consumption 
patterns. The analysis includes an assessment of deployments of information display 
technologies and analysis of the potential benefits that are created by deploying these 
technologies. 
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Developing a plan for integrated smart grid systems. For a large California utility, 
helped to develop applications for funding for a project to demonstrate how an 
integrated smart grid system (including customer-facing technologies) would operate 
and provide benefits. 

Demand Forecasting 

Comprehensive Review of Load Forecasting Methodology: PJM Interconnection. 
Conducted a comprehensive review of models for forecasting peak demand and re- 
estimated new models to validate recommendations. Individual models were 
developed for 18 transmission zones as well as a model for the RTO system. 

Analyzed Downward Trend Western Utility. We conducted a strategic review of 

why sales had been lower than forecast in a year when economic activity had been 
brisk. We developed a forecasting model for identifying what had caused the drop in 
sales and its results were used in an executive presentation to the utility’s board of 
directors. We also developed a time series model for more accurately forecasting sales 
in the near term and this model is now being used for revenue forecasting and 
budgetary planning. 

Analyzed W h y  Models are Under-Forecasting: Southwestern Utility. Reviewed the 
entire suite of load forecasting models, including models for forecasting aggregate 
system peak demand, electricity consumption per customer by sector and the number 
of customers by sector. We ran a variety of forecasting experiments to assess both the 
ex-ante and ex-post accuracy of the models and made several recommendations to 
senior management. 

U.S. Demand Forecast: Edison Electric Institute. For the U.S. as a whole, we 
developed a base case forecast and several alternative case forecasts of electric energy 
consumption by end use and sector. We subsequently developed forecasts that were 
based on EPRI’s system of end-use forecasting models. The project was done in close 
coordination with several utilities and some of the results were published in book 
form. 

Developed Models for Forecasting Hourly Loads: Merchant Generation and Trading 
Company. Using primary data on customer loads, weather conditions, and economic 
activity, developed models for forecasting hourly loads for residential, commercial, 
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and industrial customers for three utilities in a Midwestern state. The information 

was used to develop bids into an auction for supplying basic generation services. 

Gas Demand Forecasting System - Client: A Leading Gas Marketing and Trading 
Company, Texas. Developed a system for gas nominations for a leading gas marketing 
company that operated in 23 local distribution company service areas. The system 
made week-ahead and month-ahead forecasts using advanced forecasting methods. Its 
objective was to improve the marketing company’s profitability by minimizing 
penalties associated with forecasting errors. 

Demand Side Management 

The Economics of Biofuels. For a western utility that is facing stringent renewable 
portfolio standards and that is heavily dependent on imported fossil fuels, carried out 
a systematic assessment of the technical and economic ability of biofuels to replace 
fossil fuels. 

Assessment of Demand-Side Management and Rate Design Options: Large Middle 
Eastern Electric Utility. Prepared an assessment of demand-side management and 
rate design options for the four operating areas and six market segments. Quantified 
the potential gains in economic efficiency that would result from such options and 
identified high priority programs for pilot testing and implementation. Held 

workshops and seminars for senior management, managers, and staff to explain the 
methodology, data, results, and policy implications. 

Likely Future Impact of Demand-Side Programs on Carbon Emissions - Client: The 
Keystone Center. As part of the Keystone Dialogue on Climate Change, developed 
scenarios of future demand-side program impacts, and assessed the impact of these 
programs on carbon emissions. The analysis was carried out at the national level for 
the U.S. economy, and involved a bottom-up approach involving many different types 
of programs including dynamic pricing, energy efficiency, and traditional load 
management. 

Sustaining Energy Efficiency Services in a Restructured Market - Client: Southern 
California Edison. Helped in the development of a regulatory strategy for 
implementing energy efficiency strategies in a restructured marketplace. Identified 
the various players that are likely to operate in a competitive market, such as third- 
party energy service companies (ESCOS) and utility affiliates. Assessed their 
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objectives, strengths, and weaknesses and recommended a strategy for the client’s 
adoption. This strategy allowed the client to participate in the new market place, 
contribute to public policy objectives, and not lose market share to new entrants. 
This strategy has been embraced by a coalition of several organizations involved in 
the California PUC’s working group on public purpose programs. 

Organizational Assessments of Capability for Energy Efficiency - Client: U.S. Agency 
for International Development, Cairo, Egypt. Conducted in-depth interviews with 
senior executives of several energy organizations, including utilities, government 
agencies, and ministries to determine their goals and capabilities for implementing 
programs to improve energy end-use efficiency in Egypt. The interviews probed the 
likely future role of these organizations in a privatized energy market, and were 
designed to help develop U.S. AID’S future funding agenda. 

Enhancing Profitability Through Energy Efficiency Services - Client: Jamaica Public 
Service Company. Developed a plan for enhancing utility profitability by providing 
financial incentives to the client utility, and presented it for review and discussion to 
the utility’s senior management and Jamaica’s new Office of Utility Regulation. 
Developed regulatory procedures and legislative language to support the 
implementation of the plan. Conducted training sessions for the staff of the utility 
and the regulatory body. 

Advanced Technology Assessment 

Competitive Energy and Environmental Technologies - Clients: Consortium of 
clients, led by southern California Edison, Included the Los Angeles Department of 
Water and Power and the California Energy Commission. Developed a new approach 
to segmenting the market for electrotechnologies, relying on factors such as type of 
industry, type of process and end use application, and size of product. Developed a 
user-friendly system for assessing the competitiveness of a wide range of electric and 
gas-fired technologies in more than 100 four-digit SIC code manufacturing industries 
and 20 commercial businesses. The system includes a database on more than 200 end- 
use technologies, and a model of customer decision making. 

Market Infrastructure of Energy Efficient Technologies - Client: EPRI. Reviewed the 
market infrastructure of five key end-use technologies, and identified ways in which 
the infrastructure could be improved to increase the penetration of these 
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technologies. 

manufacturers, engineering firms, contractors, and end-use customers 

Data was obtained through telephone interviews with equipment 

TESTIMONY 

California 

Rebuttal Testimony before the Public Utilities Commission of the State of California, Pacific Gas and Electric 
Company Joint Utility on Demand Elasticity and Conservation Impacts of Investor-Owned Utility Proposals, 
in the Matter of Rulemaking 12-06-013, October 17,2014. 

Prepared testimony before the Public Utilities Commission of the State of California on behalf of Pacific Gas 
and Electric Company on rate relief, Docket No. A.lO-03-014, summer 2010. 

Qalifications and prepared testimony before the Public Utilities Commission of the State of California, on 
behalf of Southern California Edison, Edison SmartConnectTM Deployment Funding and Cost Recovery, 
exhibit SCE-4, July 3 1, 2007. 

Testimony on behalf of the Pacific Gas 8 Electric Company, in its application for Automated Metering 
Infrastructure with the California Public Utilities Commission. Docket No. 05-06-028,2006. 

Colorado 

Rebuttal testimony before the Public Utilities Commission of the State of Colorado in the Matter of Advice 
Letter No. 1535 by Public Service Company of Colorado to Revise its Colorado PUC No.7 Electric Tariff to 
Reflect Revised Rates and Rate Schedules to be Effective on June 5, 2009. Docket No. 09al-299e, November 
25,2009. 

Direct testimony before the Public Utilities Commission of the State of Colorado, on behalf of Public Service 
Company of Colorado, on the tariff sheets filed by Public Service Company of Colorado with advice letter 
No. 1535 - Electric. Docket No. 09S--E, May 1, 2009. 

Connecticut 

Testimony before the Department of Public Utility Control, on behalf of the Connecticut Light and Power 
Company, in its application to implement Time-of-Use , Interruptible Load Response, and Seasonal Rates- 
Submittal of Metering and Rate Pilot Results- Compliance Order No. 4, Docket no. 05-10-03RE01,2007. 

District of Columbia 

Direct testimony before the Public Service Commission of the District of Columbia on behalf of Potomac 
Electric Power Company in the matter of the Application of Potomac Electric Power Company for 
Authorization to Establish a Demand Side Management Surcharge and an Advance Metering Infrastructure 
Surcharge and to Establish a DSM Collaborative and an AMI Advisory Group, case no. 1056, May 2009. 
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Illinois 

Direct testimony on rehearing before the Illinois Commerce Commission on behalf of Ameren Illinois 
Company, on the Smart Grid Advanced Metering Infrastructure Deployment Plan, Docket No. 12-0244, June 
28,2012. 

Testimony before the State of Illinois - Illinois Commerce Commission on behalf of Commonwealth Edison 
Company regarding the evaluation of experimental residential real-time pricing program, 1 1-0546, April 
2012. 

Prepared rebuttal testimony before the Illinois Commerce Commission on behalf of Commonwealth Edison, 
on the Advanced Metering Infrastructure Pilot Program, ICC Docket No. 06-0617, October 30,2006. 

Indiana 

Direct testimony before the State of Indiana, Indiana Utility Regulatory Commission, on behalf of Vectren 
South, on the smart grid. Cause no. 43810,2009. 

Kansas 

Direct testimony before the State Corporation Commission of the State of Kansas, on behalf of Westar 
Energy, in the matter of the Application of Westar Energy, Inc. and Kansas Gas and Electric Company to 
Make Certain Changes in Their Charges for Electric Service, Docket No. 15-WSEE-115-RTS, March 2,2015. 

Maryland 

Direct testimony before the Public Service Commission of Maryland, on behalf of Potomac Electric Power 
Company and Delmarva Power and Light Company, on the deployment of Advanced Meter Infrastructure. 
Case no. 9207, September 2009. 

Prepared direct testimony before the Maryland Public Service Commission, on behalf of Baltimore Gas and 
Electric Company, on the findings of BGE’s Smart Energy Pricing (“SEP”) Pilot program. Case No. 9208, July 
10,2009. 

Minnesota 

Rebuttal testimony before the Minnesota Public Utilities Commission State of Minnesota on behalf of 
Northern States Power Company, doing business as Xcel Energy, in the matter of the Application of 
Northern States Power Company for Authority to Increase Rates for Electric Service in Minnesota, Docket 
No. E002/GR-12-961, March 25,2013. 

Direct testimony before the Minnesota Public Utilities Commission State of Minnesota on behalf of Northern 
States Power Company, doing business as Xcel Energy, in the matter of the Application of Northern States 
Power Company for Authority to Increase Rates for Electric Service in Minnesota, Docket No. E002/GR-12- 
961, November 2,2012. 
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Nevada 

Prepared direct testimony before the Public Utilities Commission of Nevada on behalf of Nevada Power 
Company d/b/a NV Energy, in the matter of the application for approval of a cost of service study and net 
metering tariffs, Docket No. 15-07, July 31,2015. 

New Mexico 

Direct testimony before the New Mexico Regulation Commission on behalf of Public Service Company of 
New Mexico in the matter of the Application of Public Service Company of New Mexico for Revision of its 
Retail Electric Rates Pursuant to Advice Notice No. 507, Case No. 14-00332-UT, December 11, 2014. 

Pennsylvania 

Direct testimony before the Pennsylvania Public Utility Commission, on behalf of PEG0 on the 
Methodology Used to Derive Dynamic Pricing Rate Designs, Case no. M-2009-2123944, October 28,2010. 

REGULATORY APPEARANCES 

Arkansas 

Presented before the Arkansas Public Service Commission, “The Emergence of Dynamic Pricing” at the 
workshop on the Smart Grid, Demand Response, and Automated Metering Infrastructure, Little Rock, 
Arkansas, September 30,2009. 

Delaware 

Presented before the Delaware Public Service Commission, “The Demand Response Impacts of PHI’S 
Dynamic Pricing Program” Delaware, September 5,2007. 

Kansas 

Presented before the State Corporation Commission of the State of Kansas, “The Impact of Dynamic 
Pricing on Westar Energy” at the Smart Grid and Energy Storage Roundtable, Topeka, Kansas, 
September 18,2009. 

Ohio 

Presented before the Ohio Public Utilities Commission, “Dynamic Pricing for Residential and Small C&I 
Customers“ at the Technical Workshop, Columbus, Ohio, March 28,2012. 

Texas 

Presented before the Public Utility Commission of Texas, “Direct Load Control of Residential Air 
Conditioners in Texas,” at the PUCT Open Meeting, Austin, Texas, October 25,2012. 
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PUBLICATIONS 

Books 

“Making the Most of the No Load Growth Business Environment,” with Dian Grueneich. Distributed 
Generation and Its Implications for the Utility Industv. Ed. Fereidoon P. Sioshansi. Academic Press, 
2014.303-320. 

“Arcturux An International Repository of Evidence on Dynamic Pricing,’’ with Sanem Sergici. Smart 
Grid Applications and Developments, Green Energy and Technolow. Ed. Daphne Mah, Ed. Peter Hills, 
Ed. Victor 0. K. Li, Ed. Richard Balme. Springer, 2014.59-74. 

“Will Energy Efficiency make a Difference,” with Fereidoon P. Sioshansi and Gregory Wikler. Energy 
Efficiency: Towards the end of demandgrowth. Ed. Fereidoon P. Sioshansi. Academic Press, 2013. 3-50. 

“The Ethics of Dynamic Pricing.” Smart Grid: Integrating Renewable, Distn’buted & EEcient Ener-.  
Ed. Fereidoon P. Sioshansi. Academic Press, 2012.61-83. 

Electricity Pricingin Transition. Co-editor with Kelly Eakin. Kluwer Academic Publishing, 2002. 

Pricing in Competitive Electncity Markets. Co-editor with Kelly Eakin. Kluwer Academic Publishing, 
2000. 

Customer Choice: Finding Value in Retail Electricity Markets. Co-editor with J. Robert Malko. Public 
Utilities Inc. Vienna. Virginia: 1999. 

The Changing Structure of  American I n d u s v  and Energy Use Patterns. Co-editor with John Broehl. 
Battelle Press, 1987. 

Customer Response to Erne of Use Rates: Topic Paper1 with Dennis Aigner and Robert T. Howard, 
Electric Utility Rate Design Study, EPRI, 1981. 

Technical Reports 

Quanti@ng rhe Amount and Economic Impacts of Missing Energy Efficiency in PJMs Load 
Forecast, with Sanem Sergici and Kathleen Spees, prepared for The Sustainable FERC Project, 
September 2014. 

Structure of Electnciv Distribution Network Tmrs: Recovery of Residual Costs, with Toby Brown, 
prepared for the Australian Energy Market Commission, August 20 14. 

lmpacr Evaluation of Onrmo ’s The-of-Use Rates: Firsr Year Analysis, with Sanem Sergici, Neil 
Lessem, Dean Mountain, Frank Denton, Byron Spencer, and Chris King, prepared for Ontario 
Power Authority, November 20 13. 
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Time- Vaging and Qmamic Rate Desen, with Ryan Hledik and Jennifer Palmer, prepared for RAP, July 
2012. 

The Costs and BenefiB of Smart Meters for Residentid Customers, with Adam Cooper, Doug 
Mitarotonda, Judith Schwartz, and Lisa Wood, prepared for Institute for Electric Efficiency, July 201 1. 

Measurement and VeriXcation Principles for Behavior-Based Efficiency Programs, with Sanem Sergici, 
prepared for Opower, May 201 1. 

MethodoloEkd Approach for Estimating the Benefits and Costs of Smart Grid Demonstration Projects. 
With R. Lee, S. Bossart, R. Hledik, C. Lamontagne, B. Renz, F. Small, D. Violette, and D. Walls. Pre- 
publication draft, prepared for the U. s. Department of Energy, Office of Electricity Delivery and Energy 
Reliability, the National Energy Technology Laboratory, and the Electric Power Research Institute. Oak 
Ridge, TN: Oak Ridge National Laboratory, November 28,2009. 

Moving Toward Utility-Scde Deployment of Dynamic Priking in Mass Markets. With Sanem Sergici and 
Lisa Wood. Institute for Electric Efficiency, June 2009. 

Demand-Side Bidding in Wholesale Electricity Markets. With Robert Earle. Australian Energy Market 
Commission, 2008. htt~://~~~.aernc.p;ov.au/electricitv.~h~?r=2007 1025.174223 

Assessment of  Achievable Potential for Energy Efficiency and Demand Response in the US. (2010- 
2030). With Ingrid Rohmund, Greg Wikler, Omar Siddiqui, and Rick Tempchin. American Council for 
an Energy-Efficient Economy, 2008. 

Quantimng the Benefits ofDynamik Pricingin the Mass Market. With Lisa Wood. Edison Electric 
Institute, January 2008. 

California Energy Commission. 2007lntegrated E n e r -  Policy Report, CEC-100-2007-008-CMF. 

Applications of Dynamic Pricing in Developing and Emerging Economies. Prepared for The World 
Bank, Washington, DC. May 2005. 

Preventing Electribd Shock: What Ontan-*And Other Provinces-Should Learn About Smart 
Metering. With Stephen S. George. C. D. Howe Institute Commentary, No. 210, April 2005. 

Primer on Demand-Side Management. Prepared for The World Bank, Washington, DC. March 21, 
2005. 

Electnkiy Pricing: Lessons &om the Front. With Dan Violette. White Paper based on the May 2003 
AESPEPRI Pricing Conference, Chicago, Illinois, EPRI Technical Update 1002223, December 2003. 

Electric Technologies for Gas Compression. Electric Power Research Institute, 1997. 
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Electrotechnologies for Multifmily Housing. With Omar Siddiqui. EPRI TR-106442, Volumes 1 and 2. 
Electric Power Research Institute, September 1996. 

Opportunities for Energy Efficiency in the Texas Industrial Sector. Texas Sustainable Energy 
Development Council. With J. W. Zarnikau et al. June 1995. 

Principles and Practice of Demand-Sde Management. With John H. Chamberlin. EPRI TR- 102556. 
Palo Alto: Electric Power Research Institute, August 1993. 

EPRI Urban Initiative 1992 Worhhop Proceeakgs (Pard. The EPRI Community Initiative. With G.A. 
Wikler and R.H. Manson. TR-102394. Palo Alto: Electric Power Research Institute, May 1993. 

Practical Applications of  Forecasting Under Uncertainty With K.P. Seiden and C.A. Sabo.TR-102394. 
Palo Alto: Electric Power Research Institute, December 1992. 

Improving the Marketing Infrastructure of Eficient Technologies A Case Study Approach. With S.S. 
Shaffer. EPRI TR- IO 1 454. Palo Alto: Electric Power Research Institute, December 1992. 

Customer Response to Rate Options. With J. H. Chamberlin, S.S .  Shaffer, K.P. Seiden, and S.A. Blanc. 
CU-7131. Palo Alto: Electric Power Research Institute (EPRI), January 1991. 

Articles and Chapters 

“Impact Measurement of Tariff Changes when Experimentation is not an Option - A case study of 
Ontario, Canada,” with Sanem Sergici, Neil Lessem, and Dean Mountain, Energy Economics, 52, 
December 2015, pp. 39-48. 

“Efficient Tariff Structures for Distribution Network Services,” with Toby Brown and Lea Grausz. 
(November 6,2015). Available at SSRN: 

“The Emergence of Organic Conservation,” with Ryan Hledik and Wade Davis, The Electnki’ty 
Journal, Volume 38, Issue 5, June 2015, pp. 48-58. 

“The Paradox of Inclining Block Rates,” with Ryan Hledik and Wade Davis, Public Utdities 
Fortnighdy, April 20 15. 

“Smart By Default,” with Ryan Hledik and Neil Lessem, Public Utilitr‘es F0rtmght.j August 2014. 
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“Quantile Regression for Peak Demand Forecasting,” with Charlie Gibbons, SSRN, July 31,2014. 

“Study Ontario for TOU Lessons,” Intelligent Ut i l i~ ,  April 1,2014. 

“Impact Measurement of Tariff Changes When Experimentation is Not an Option - a Case Study of 
Ontario, Canada,” with Sanem Sergici, Neil Lessem, and Dean Mountain, SSRN, March 2014. 

“Dynamic Pricing in a Moderate Climate: The Evidence from Connecticut,” with Sanem Sergici and 
Lamine Akaba, Energyjournal, 35:1, pp. 137-160, January 2014. 

“Charting the DSM Sales Slump,” with Eric Schultz, Spa& September 2013. 

“Arcturus: International Evidence on Dynamic Pricing,” with Sanem Sergici, B e  Elecmciq 
Journal, 26:7, August/September 2013, pp. 55-65. 

“Dynamic Pricing of Electricity for Residential Customers: The Evidence from Michigan,” with Sanem 
Sergici and Lamine Akaba, EkwgyE.ciency, 6:3, August 2013, pp. 571-584. 

“Benchmarking your Rate Case,” with Ryan Hledik, Public Utility Fortnightly, July 20 13. 

“Surviving Sub-One-Percent Growth,” Electricity Policy, June 20 13. 

“Demand Growth and the New Normal,” with Eric Shultz, Public U t B y  F~rt t~~ght ly ,  December 
2012. 

“Energy Efficiency and Demand Response in 2020 - A Survey of Expert Opinion,” with Doug 
Mitarotonda, March 2012. 
Available at SSRN: 

“Dynamic Pricing for Residential and Small C&I Customers,” presented at the Ohio Public Utilities 
Commission Technical Workshop, March 28,2012. 
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“The Discovery of Price Responsiveness - A Survey of Experiments Involving Dynamic Pricing of 
Electricity,” with Jennifer Palmer, Energy Delta Institute, Vo1.4, No. 1, April 2012. 

“Green Ovations: Innovations in Green Technologies,” with Pritesh Gandhi, Electric Energy T&D 
Magazine, January-February 2012. 

“Dynamic Pricing of Electricity and its Discontents” with Jennifer Palmer, Regulation, Volume 34, 
Number 3, Fall 201 1, pp. 16-22. 

“Smart Pricing, Smart Charging,” with Ryan Hledik, Armando Levy, and Alan Madian, Public Utiliy 
Fortnightly Volume 149, Number 10, October 2011. 

“The Energy Efficiency Imperative” with Ryan Hledik, Middle East Economic Survey Vol LIV No. 38, 
September 19,2011. 

“Are LDCs and customers ready for dynamic prices?” with Jiirgen Weiss, Fortnighdy’s Spark, August 25, 
2011. 

“Dynamic pricing of electricity in the mid-Atlantic region: econometric results from the Baltimore 
gas and electric company experiment,” with Sanem Sergici, Journal of Regulatov Economiks, 40: 1, 
August 2011, pp. 82-109. 

“Better Data, New Conclusions,” with Lisa Wood, Public Utilities Fortnighdy March 201 1, pp. 47-48. 

“Residential Dynamic Pricing and ‘Energy Stamps,”’ Regulation, Volume 33, No. 4, Winter 2010-201 1, 
pp. 4-5. 

“Dynamic Pricing and Low-Income Customers: Correcting misconceptions about load-management 
programs,” with Lisa Wood, Public Utilities Fortnightly November 2010, pp. 60-64. 
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“The Untold Story: A Survey of C&I Dynamic Pricing Pilot Studies” with Jennifer Palmer and Sanem 
Sergici, Metering International, ISSN: 1025-8248, Issue: 3,20 10, p. 104. 

“Household response to dynamic pricing of electricity-a survey of 15 experiments,” with Sanem Sergici, 
Journal ofRegulatov Economics (2010), 38:193-225 

“Unlocking the €53 billion savings from smart meters in the E U  How increasing the adoption of 
dynamic tariffs could make or break the EU’s smart grid investment,” with Dan Harris and Ryan Hledik, 
EnergyPolicy, Volume 38, Issue 10, October 2010, pp. 6222-6231. 

“Fostering economic demand response in the Midwest ISO,” with Attila Hajos, Ryan Hledik, and Sam 
Newell, Energy Volume 35, Issue 4, Special Demand Response Issue, April 2010, pp. 1544-1552. 

“The impact of informational feedback on energy consumption - A survey of the experimental 
evidence,” with Sanem Sergici and Ahmed Sharif, Enerw, Volume 35, Issue 4, Special Demand Response 
Issue, April 2010, pp. 1598-1608. 

“Dynamic tariffs are vital for smart meter success,” with Dan Harris, Utiliity Week, March 10,2010. 

“Rethinking Prices,” with Ryan Hledik and Sanem Sergici, Public Utilities Fortnightly, January 2010, pp. 
31-39. 

“Piloting the Smart Grid,” with Ryan Hledik and Sanem Sergici, The Electriciityjournal, Volume 22, 
Issue 7, August/September 2009, pp. 55-69. 

“Smart Grid Strategy: Quantifymg Benefits,” with Peter Fox-Penner and Ryan Hledik, Public Utilities 
Fortnightly, July 2009, pp. 32-37. 

“The Power of Dynamic Pricing,” with Ryan Hledik and John Tsoukalis, The EIectricityJournaI, April 
2009, pp. 42-56. 

“Transition to Dynamic Pricing,” with Ryan Hledik, Public Utilities Fortnightly March 2009, pp. 26-33. 

“Ethanol 2.0,” with Robert Earle, Regulation, Winter 2009. 
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“Inclining Toward Efficiency,” Public Utilities Fortnightl~ August 2008, pp. 22-27. 

“California: Mandating Demand Response,” with Jackalyne Pfannenstiel, Public Utilities Fortnightly 
January 2008, pp. 48-53. 

“Avoiding Load Shedding by Smart Metering and Pricing,” with Robert Earle, Metering International, 
Issue 1 2008, pp. 76-77. 

“The Power of 5 Percent,” with Ryan Hledik, Sam Newell, and Hannes Pfeifenberger, The Electricity 
Journal, October 2007, pp. 68-77. 

“Pricing Programs: Time-of-Use and Real Time,” Encyclopedia of Energy Engineering and techno lo^, 
September 2007, pp. 1175-1 183. 

“Breaking Out of the Bubble: 
Fortnightly, March 2007, pp. 46-48 and pp. 50-51. 

Using demand response to mitigate rate shocks,” Public Utilities 

“From Smart Metering to Smart Pricing,” Metering International, Issue 1,2007. 

“Demand Response and the Role of Regional Transmission Operators,” with Robert Earle, 2006 Demand 
Response Application Semke, Electric Power Research Institute, 2006. 

“2050: A Pricing Odyssey,” The Electricityjournal, October, 2006. 

“Demand Response and Advanced Metering,” Regulation, Spring 2006. 29:l 24-27. 

“Reforming electricity pricing in the Middle East,” with Robert Earle and Anees Azzouni, Middk East 
Economic Survey (MEES), December 5,2005. 

“Controlling the thirst for demand,” with Robert Earle and Anees Azzouni, Middle East Economic 
Digest (MEED), December 2,2005. 
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“California pricing experiment yields new insights on customer behavior,” with Stephen S .  George, 
Electric Light &Power, May/June 2005. 

“Quantifymg Customer Response to Dynamic Pricing,” with Stephen S .  George, Eleetrieiyjournal, May 
2005. 

“Dynamic pricing for the mass market: California experiment,” with Stephen S .  George, Publie Utilities 
Fortnightly, July 1,2003, pp. 33-35. 

“Toward post-modern pricing,” Guest Editorial, The EIeetrieityJoumaI, July 2003. 

“Demise of PSE’s TOU program imparts lessons,” with Stephen S .  George. Eleetrie Light & Power, 
January 2003, pp.l andl5. 

“2003 Manifesto on the California Electricity Crisis,” with William D. Bandt, Tom Campbell, Carl 
Danner, Harold Demsetz, Paul R. Kleindorfer, Robert Z. Lawrence, David Levine, Phil McLeod, Robert 
Michaels, Shmuel S .  Oren, Jim Ratliff, John G. Riley, Richard Rumelt, Vernon L. Smith, Pablo Spiller, 
James Sweeney, David Teece, Philip Verleger, Mitch Wilk, and Oliver Williamson. May 2003. Posted 
on the AEI-Brookings Joint Center web site, at 

“Reforming pricing in retail markets,” with Stephen S .  George. EIeetrie Perspeetives, September/October 
2002, pp. 20-21. 

“Pricing reform in developing countries, ”Power Eeonomies, September 2002, pp. 13-15. 

“The barriers to real-time pricing: separating fact from fiction,” with Melanie Mauldin, Publie UtiIities 
Fortnight@, July 15,2002, pp. 30-40. 

“The value of dynamic pricing,” with Stephen S .  George, The Electrieityyjournal, July 2002, pp. 45-55. 

“The long view of demand-side management programs,” with Gregory A. Wikler and Ingrid Bran, in 
Markets, Pricing and Deregulation of UtiIities, Michael A. Crew and Joseph C. Schuh, editors, Kluwer 
Academic Publishers, 2002, pp. 53-68. 

“Time to get serious about time-of-use rates,” with Stephen S .  George, EIeetrie fight &Power, February 
2002, Volume 80, Number 2, pp. 1-8. 

“Getting out of the dark: Market based pricing can prevent future crises,” with Hung-po Chao, Vic 
Niemeyer, Jeremy Platt and Karl Stahlkopf, Regulation, Fall 2001, pp. 58-62. 
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“Analyzing California’s power crisis,” with Hung-po Chao, Vic Niemeyer, Jeremy Platt and Karl 
Stahlkopf, The Energyjournal, Vol. 22, No. 4, pp. 29-52. 

“Hedging Exposure to Volatile Retail Electricity Prices,” with Bruce Chapman, Dan Hansen and Chris 
Holmes, The Electricityjournal, June 2001, pp. 33-38. 

“California Syndrome,” with Hung-po Chao, Vic Niemeyer, Jeremy Platt and Karl Stahlkopf, Power 
Economics, May 2001, Volume 5, Issue 5, pp. 24-27. 

“The choice not to buy: energy savings and policy alternatives for demand response,” with Steve 
Braithwait, Public Utilities Fortnightly March 15,2001. 

“Tomorrow’s Electric Distribution Companies,” with K. P. Seiden, Business Economics, Vol. XXXVI, 
No. 1, January 2001, pp. 54-62. 

“Bundling Value-Added and Commodity Services in Retail Electricity Markets,” with Kelly Eakin, 
Electricity journal, December 2000. 

“Summer in San Diego,” with Kelly Eakin, Public Utilities Fortnightly September 15,2000. 

“Fighting Price Wars,” Harvard Business Review, May- June 2000. 

“When Will I See Profits?” Public Utilities Fortnightly, June 1, 2000. 

“Mitigating Price Volatility by Connecting Retail and Wholesale Markets,” with Doug Caves and Kelly 
Eakin, Electricityjournal, April 2000. 

“The Brave New World of Customer Choice,” with J. Robert Malko, appears in Customer Choice: 
Finding Value in Retail Electricity Markets, Public Utilities Report, 1999. 

“What’s in Our Future?” with J. Robert Malko, appears in Customer Choice: finding Value in Retail 
Electricity Markets, Public Utilities Report, 1999. 

“Creating Competitive Advantage by Strategic Listening,” Electricityjoumal, May 1997. 

“Competitor Analysis,” Competitive Utiliv, November 1996. 

“Forecasting in a Competitive Environment: The Need for a New Paradigm,” Demand Forecasting for 
Electric Utilities, Clark W. Gellings (ed.), 2nd edition, Fairmont Press, 1996. 

“Defining Customer Solutions through Electrotechnologies: A Case Study of Texas Utilities Electric,” 
with Dallas Frandsen et al. ACEEE I995 Summer Study on E n e r -  Efficiency in Industy. ACEEE: 
Washington, D.C., 1995. 

“Opportunities for Energy Efficiency in the Texas Industrial Sector,” ACEEE I995 Summer Proceedings. 
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“Study on Energy Efficiency in Industry,” with Jay W. Zarnikau et al. ACEEE Washington, D.C., 1995. 

“Promotion of Energy Efficiency through Environmental Compliance: Lessons Learned from a Southern 
California Case Study,” with Peter F. Kyricopoulos and Ishtiaq Chisti. ACEEE I995 Summer Study on 
Energy Efficiencyin Industy ACEEE: Washington, D.C., 1995. 

“ATLAS: A New Strategic Forecasting Tool,” with John C. Parker et al. Proceedings: Delivering 
Customer Value, 7 National Demand-Side Management Confrence. EPRI: Palo Alto, CA, June 1995. 

“Emerging Technologies for the Industrial Sector,” with Peter F. Kyricopoulos et al. Proceedings: 
Delivering Customer Value, 7th National Demand-Side Management Conference. EPRI: Palo Alto, CA, 
June 1995. 

“Estimating the Revenue Enhancement Potential of Electrotechnologies: A Case Study of Texas Utilities 
Electric,” with Clyde S. King et al. Proceedings: Delivering Customer Value, 7th National Demand-Side 
Management Confrence. EPRL Palo Alto, CA, June 1995. 

“Modeling Customer Technology Competition in the Industrial Sector,” Proceedings of the I995 Energy 
Eficiency and the Global Environment Confrence, Newport Beach, CA, February 1995. 

“DSM opportunities for India: A case study,’’ with Ellen Rubinstein, Greg Wikler, and Susan Shaffer, 
Utilities Policy, Vol. 4, No. 4, October 1994, pp. 285-301. 

“Clouds in the Future of DSM,” with G.A. Wikler and J.H. Chamberlin. Electricityyjournal, July 1994. 

“The Changing Role of Forecasting in Electric Utilities,” with C. Melendy and J. Bloom. The journal of 
Business Forecasting, pp. 3-7, Winter 1993-94. Also appears as “IRP and Your Future Role as 
Forecaster.” Proceedngs of the 9th Annual Electric Utility Forecasting Symposium. Electric Power 
Research Institute (EPH). San Diego, CA, September 1993. 

“Stalking the Industrial Sector: A Comparison of Cutting Edge Industrial Programs,” with P.F. 
Kyricopoulos. Proceedings of the 4CEEE I994 Summer Study on Energy Efficiency in Buildings. ACEEE: 
Washington, D.C., August 1994. 

“Econometric and End-Use Models: Is it Either/Or or Both?” with K. Seiden and C. Melendy. 
Proceedings of the 9th Annual Electric Utility Forecasting Symposium. Electric Power Research 
Institute (EPRI). San Diego, CA, September 1993. 

“Savings from Efficient Electricity Use: A United States Case Study,” with C.W. Gellings and S.S. 
Shaffer. OPECReview, June 1993. 

“The Trade-off Between All-Ratepayer Benefits and Rate Impacts: An Exploratory Study, ”Proceedings 
of the 6th National DSM Confrence. With J.H. Chamberlin. Miami Beach, FL. March 1993. 
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“The Potential for Energy Efficiency in Electric End-Use Technologies,” with G.A. Wikler, K.P. Seiden, 
and C.W. Gellings. IEEE Transactions on Power Systems. Seattle, WA, July 1992. 

“The Dynamics of New Construction Programs in the 90s: A Review of the North American 
Experience,” with G.A. Wikler. ProceeaYngs of the 1992 Conference on New Consrmction Programs for 
Demand-Side Management, May 1992. 

“Forecasting Commercial End-Use Consumption” (Chapter 7), “Industrial End-Use Forecasting” 
(Chapter 8), and “Review of Forecasting Software” (Appendix 2) in Demand Forecasting in the Electric 
Utility Industy. C.W. Gellings and P.E. Lilbum (eds.): The Fairmont Press, 1992. 

“Innovative Methods for Conducting End-Use Marketing and Load Research for Commercial 
Customers: Reconciling the Reconciled,” with G.A. Wikler, T. Alereza, and S .  Kidwell. Proceedings of 
the Fifih NationalDSM Conference. Boston, MA, September 1991. 

“Potential Energy Savings from Efficient Electric Technologies,” with C.W. Gellings and K.P. Seiden. 
EnergyPolicy, pp. 217-230, April 1991. 

“Demand Forecasting Methodologies: An overview for electric utilities,” with Thomas Kuczmowski and 
Peter Lilienthal, Energy: The International Journal, Volume 15, Issues 3-4, March-April 1990, pp. 285- 
296. 

“The role of demand-side management in Pakistan’s electric planning,” Energy Policy, August 1989, pp. 
382-395. 

“Pakistan’s Economic Development in a Global Perspective: A profile of the first four decades, 1947-87,” 
with J. Robert Malko, Asian Profile, Volume 16, No. 6, December 1988. 

“The Residential Demand for Electricity by Time-of-Use: A survey of twelve experiments with peak load 
pricing,” with J. Robert Malko, Energy: The InternationalJournd, Volume 8, Issue 10, October 1983, pp. 
78 1-795. 

“Time-of-Use Rates and the Modification of Electric Utility Load Shapes,” with J. Robert Malko, 
Challenges for Public Utility Regulation in the 1980s, edited by H.M. Trebing, Michigan State University 
Public Utilities Papers, 1981. 

“Implementing Time-Of-Day Pricing of Electricity: Some Current Challenges and Activities,” with J. 
Robert Malko, Issues in Public Utility Pricing and Regulationz edited by M. A. Crew, Lexington Books, 
1980. 

“Incorporating the Social Imperatives in Economic Structure: Pakistan in the years ahead,” The Journal 
ofEconomic Studies, Volume 1, No. 1, Autumn 1974. 
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DIRECT TESTIMONY OF CHARLES A. MIESSNER 
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY 

(Docket No. E-04204A-15-0142) 

INTRODUCTION 

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

Charles A. Miessner, 400 North Fifth Street, Phoenix, Arizona 85004. 

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 

I am the Manager of Rates for Arizona Public Service Company (“APS”). 

WHAT ARE YOUR PROFESSIONAL QUALIFICATIONS? 

My qualifications are provided in Attachment Miessner Direct- 1, Statement of 

Qualifications. 

PURPOSE OF TESTIMONY 

WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY IN THIS 
PROCEEDING? 

The purpose of my testimony is to evaluate the residential rate designs proposed by 

UNS Electric Company (“UNSE’) in their efficiency and appropriateness for recovering 

costs and for setting an effective platform to incent new technologies in the home. I will 

specifically comment on the proposed three-part rate that incorporates a service charge, 

energy charge, and demand charge. 

SUMMARY OF TESTIMONY 

PLEASE SUMMARIZE YOUR TESTIMONY. 

In my Direct Testimony, I explain that the current residential rates at UNSE, although 

typical of electric utilities across the country, are based on decades-old designs that were 

developed when metering equipment was limited and customers had few, if any, options 

to invest in (what is now referred to as) distributed technologies. I discuss that these old 

rate designs do not adequately reflect the costs or even the services that utilities provide. 

These services include basic services for accessing the grid and receiving electrical 

service each month, a demand or capacity service for the grid infrastructure investments 

like power plants, transmission lines, substations, and local distribution equipment 
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necessary to serve the customer’s load, and an energy service for the fuel and other 

variable costs for the actual electricity consumed in a month. I further discuss how the 

grid infrastructure is sized to accommodate the customer’s maximum electrical draw or 

“demand” in any hour, as measured in kW, not the total monthly energy consumption, 

which is measured in kwh. I explain that these old two-part rate structures that include 

a monthly service charge and a kwh charge are misaligned with the utility’s costs to 

serve customers because they recover all of the grid investment costs and some of the 

basic service costs with volumetric kwh energy charges, instead of kW demand charges 

and monthly service fees. By doing so, the charges on the bill do not accurately reflect 

either the services provided to the customer or the cost of those services. In addition, 

the two-part rate only provides one opportunity for customers to save on their bill - by 

reducing their total kwh consumption. In contrast, a three-part rate rewards customers 

for reducing both their energy and their demand. Furthermore, under the three-part rate, 

the bill savings for the demand and energy charges will be linked to reductions in both 

the utility’s grid costs and energy costs and thus will minimize any adverse impacts on 

other customers. Conversely, under a two-part rate the customer’s bill savings are not 

linked to the utility’s total cost savings, but only to the energy savings, which results in 

unfunded grid costs that are shifted to other customers in the form of higher rates. 

In short, the old two-part rate designs are economically inefficient, ineffective in 

reducing a utility’s total costs to serve, and ultimately unfair to customers. They are 

inefficient because they do not provide the right price signals for when and how 

customers use electricity. Nor do they provide the correct incentives for customers 

desiring to invest in distributed technologies because such technologies will not be 

rewarded for, or focused on, reducing demand-related grid costs. Both of these issues 

will result in the inefficient use of, and inadequate funding for, the grid. In addition, for 

similar reasons, the two-part rates are also ineffective in reducing a utility’s overall costs 

because they do not effectively incent customers to lower their monthly demand. As a 
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result, the rates would likely only reduce the utility’s energy-related costs, like fuel, and 

not the demand-related costs, which include all of the extensive grid investment costs. 

The two-part rates are also ultimately unfair because they can result in grid costs that are 

caused by one customer to be paid by others, as discussed earlier. This is a direct resulf 

of the three utility services - basic services, demand-related grid services, and energy- 

related services - being billed with two charge types instead of three. I conclude that 

residential rates should be reformed and modernized to better align rates with costs, 

provide appropriate price signals to customers, and improve the efficient use of, and 

funding for, the grid and other necessary infrastructure. 

I next summarize A P S ’ s  extensive experience with residential three-part demand rates 

and explain that customers on these rates can and do understand the demand concept and 

manage their monthly demand on their bill. A P S  has offered a three-part demand rate to 

residential customers for decades and is currently serving approximately 117,000 on the 

rate. When customers switch to the rate, they typically reduce both their demand and 

energy consumption, and some 90% save on their monthly bill. 

I then review UNSE’s current cost of service, rates and proposed revisions. I note that 

its costs to serve residential customers include: basic service costs such as meters, point 

of delivery equipment, transformers, and billing and customer care costs; demand- 

related costs such as capital mfrastructure investments for power plants and the 

transmission and distribution grid; and energy-related costs such as fuel and purchased 

power. However, UNSE’s current residential rates recover some of the basic service 

costs and all of the demand costs through kWh energy charges, rather than monthly 

service charges and kW demand charges, respectively. 

I also evaluate UNSE’s proposed revisions to the residential rates and conclude that its 

proposals are consistent with the types of rate reform discussed in my testimony. UNSE 

improves the recovery of basic service costs through the monthly service charge, rather 
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than through a kWh energy charge; it reduces the tail block kWh charge in the inclining 

block rate to better reflect cost of service; it introduces a three-part rate that recovers 

basic services with a monthly service charge, demand services with a kW demand 

charge, and energy services with a k w h  energy charge. 

RESIDENTIAL RATE REFORM 

WHY MUST RESIDENTIAL RATES BE REFORMED? 

Today most, if not all, electric utilities have residential rates that are not aligned with the 

types of costs necessary to serve the customers. Rather they reflect old, outmoded 

designs that may have made sense in the past when metering technology was limited and 

customers had no interest or options to invest in distributed technologies. However, 

today’s Automated Metering Infrastructure (“AMI”) offers significant flexibility in 

residential rate design and allows energy usage information to be integrated with home 

controls and smart appliances. Also today, customers have meaningful opportunities to 

invest in distributed generation, energy storage, electric vehicles, smart thermostats and 

appliances, home energy controls, advanced HVAC systems and other new 

technologies. 

So it is imperative that we have new rate designs that incent the right type of 

technologies; provide accurate price signals for incenting how and when customers use 

electricity; accurately reflect the types of services provided by the utility and the costs 

for those services; and provide opportunities for customers to save on their bills without 

shifting costs to other customers. All of these factors will result in the improved use of, 

and funding for, the electrical grid. 

HOW ARE TYPICAL RESIDENTIAL RATES AND COSTS CURRENTLY 
MISALIGNED? 

Residential rates and costs are currently misaligned because they rely on volumetric 

k w h  energy charges to recover grid investment costs - wires, poles, transformers, and 

generating plants, which are by far the predominant costs to serve residential customers. 
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In contrast, these grid costs are recovered through kW demand charges and/or monthly 

service charges for most non-residential customers like businesses, schools, colleges, 

hospitals, fast-food restaurants and government buildings. 

WHAT IS THE DIFFERENCE BETWEEN DEMAND AND ENERGY? 

Energy is the total consumption of electricity over a billing month, measured in kWh 

(1,000 Watt-hours). Demand is the instantaneous electrical draw of a customer’s load at 

a single point in time, measured in kW (1,000 Watts). If you turned on ten 100-Watt 

lightbulbs at the same time they would draw (or demand) 1 kW at that instant. If you 

left them all on for 5 hours they would consume 5 kWh of energy (1 kW used over 5 

hours). 

WHY IS THIS DISTINCTION IMPORTANT? 

Demand and energy reflect different costs of service, both of which are necessary to 

serve customers. The size of the grid necessary to serve the home is driven by the 

home’s kW demand. This includes infrastructure investments in power plant capacity, 

wires, poles, substations, transformers and other capital equipment. For example, a 

home that draws a maximum load of 8.0 kW in one hour requires 8.0 kW of grid 

investment to serve it, regardless of the overall energy consumption during the month. 

Other costs, such as fuel and variable operation and maintenance costs are driven by a 

customer’s total kWh energy consumption during the month. In this same home, the 

customer’s average load over all of the hours in a month may be more like 2.5 kW per 

hour, which would equate to 1,825 kWh (2.5 kW times 730 hours in a month). 

Suppose the customer goes on vacation for two weeks and reduces their monthly kWh 

energy consumption, but still drew 8.0 kW demand sometime during the other two 

weeks. What costs would they reduce? They would certainly reduce the fuel and other 

variable costs needed to serve them because of the reduction in monthly kWh consumed. 

However, they would still require 8.0 kW of grid services for the home because they still 
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drew 8.0 kW demand in some hour before or after the vacation. Stated another way, the 

fixed infrastructure costs don’t go away just because the customer leaves for a couple of 

weeks. 

HOW DOES THIS TRANSLATE TO THE RATES? 

In a sense, the utility provides the customer with three types of services: basic services 

for connection to the grid each month, kwh energy, and kW demand. Business 

customers, except for extremely small accounts, are charged separately for these 

services through a three-part rate. The customer pays for basic services through a 

monthly service charge, energy services through a kwh  energy charge, and demand 

services through a kW demand rate. In contrast, residential customers are typically 

billed through a two-part energy rate, where the energy services, demand services, and 

some of the basic services are billed with a kwh energy charge, and a portion of the 

basic services with a monthly service charge. 

A P S ’ S  RESIDENTIAL THREE-PART DEMAND RATES 

WHAT IS APS’S EXPERIENCE WITH RESIDENTIAL DEMAND RATES? 

A P S  has significant experience with residential three-part demand rates. We currently 

have about 117,000 customers, or 11% of our total customers, on a demand rate. 

HOW LONG HAS A P S  OFFERED THESE RATES? 

APS has offered residential demand rates for nearly 35 years. 

WHY WERE DEMAND RATES FIRST ADOPTED? 

A P S ’ s  earliest three-part demand rates date back to 1981. In approving the rate at that 

time, the Arizona Corporation Commission (“ACC”) stated that a residential rate based 

primarily on each customer’s k w h  energy consumption “ignores the fact that the cost of 

providing electric service is increasingly a function the demand for electricity places on 

the system rather than total power consumed.”’ The Commission further recognized 

that including a demand component in residential customers’ bills would provide “an 

Decision No. 51472 (Oct. 21, 1980) at Finding of Fact 1. 
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incentive to customers to manage their electric load in a manner that can result in lower 

electric bills for the individual customers and equally important, a reduction in APS 

peak demand which can have the effect of reducing the need for expensive additional 

generating facilities.992 

CAN CUSTOMERS UNDERSTAND AND MANAGE DEMAND? 

Yes. While the experience varies for each customer, we have found that customers can 

and do understand and manage demand. Some customers maximize their experience 

and bill savings by actively managing their demand through investments in home energy 

controls, efficient appliances, HVAC systems and other devices. Others are generally 

aware of the new charge on their bill and try to reduce it by changing their energy usage 

behavior and patterns, such as avoiding using major appliances at the same time to lower 

the home’s maximum electrical draw. There are some customers who are not interested 

in any of the specific components of the electric bill, including the demand charge; they 

are only concerned that the total seems to be reasonable and comports to some typical 

expected amount. These customers may have a more limited knowledge of demand, 

energy, or even the service charge component of the bill, and may not try to actively 

manage any of them. However, some of these customers end up saving on their bill 

under a demand rate because their electrical usage patterns naturally benefit from a 

demand charge. For example, they may have a lower maximum kW draw in any hour in 

relation to their monthly k w h  energy consumption. 

WHAT KIND OF DEMAND SAVINGS HAVE CUSTOMERS ACHIEVED? 

Again, it varies by home. We looked at a sample of customers that switched from an 

energy-only time-of-use rate to the three-part demand rate and found that about 60% of 

those customers saved on their demand and energy. We also found that those who 

actively manage their demand have achieved demand savings of 10% - 20% or more. 

On average, customers on the three-part rate reduce their monthly demand by 3% to 4% 

See id. at Finding of Fact 3. 2 
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depending on the season. These customers also tend to save on their on-peak and 

monthly kwh usage after switching to the three-part rate. 

HAVE CUSTOMERS ON DEMAND RATES SAVED ON THEIR BILL? 

Typically, yes. Looking at this same sample of customers we found that over 90% of 

the customers that switched to the demand rate saved on their monthly bill. The average 

bill savings was 9%, and the top 25% saved over 20% on average (excluding taxes and 

adjustments) . 
WHAT CAUSES THESE BILL SAVINGS? 

The three-part rate structure rewards customers for reducing both their demand and 

energy. And because it’s also a time-of-use rate, it also provides savings for shifting 

usage to the off-peak hours. In essence, A p S ’ s  three-part rate provides customers three 

opportunities to save on their bill. In comparison, our two-part inclining block rate only 

provides one opportunity to save - namely, reducing the total monthly kWh energy 

usage. 

BUT IS THIS A WIN-WIN SITUATION OR ARE THESE BILL SAVINGS 
SHIFTED TO OTHER CUSTOMERS? 

It’s a win-win situation. As discussed earlier, when customers reduce their demand and 

energy, they reduce both the grid investment costs and the fuel and other variable costs 

necessary to serve them. Because the bill savings from the reduced demand and energy 

charges are directly aligned with the demand-related and energy-related costs to serve 

the customer, there are fewer costs shifted to other customers. Simply stated, the bill 

savings customers achieve on three-part rates better match A P S ’ s  cost savings so there 

are only minimal spillover effects to other customers. 

In contrast, a two-part rate only incents customers to reduce their monthly kwh 

consumption, not their demand. Thus, under a two-part rate, only the fuel and other 

variable costs are reduced, typically not the grid investment costs. But customers are 

rewarded as if they had reduced both types of costs. 
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UNSE’S RESIDENTIAL RATES AND COST RECOVERY 

PLEASE DESCRIBE UNSE’S RESIDENTIAL RATES. 

UNSE’s current residential rates are based on the two-part rate, which include a monthly 

service charge and kWh energy charges. The service charge is a flat amount per month. 

The kWh energy charges have two varieties - an inclining block and time-of-use 

structure. Most UNSE customers are on the inclining block rate. 

WHAT ARE UNSE’S COSTS TO SERVE RESIDENTIAL CUSTOMERS? 

The cost of service study provided in standard filing requirement “G Schedules” and 

other relevant information show that UNSE’s costs to serve residential customers 

include power supply and fuel costs, transmission infrastructure investments and 

ancillary services, local grid infrastructure cost for delivering the energy to the home 

and hookup costs such as some secondary service costs, meters, meter reading, billing 

and customer care. 

ARE UNSE’S CURRENT RESIDENTIAL RATE STRUCTURES ALIGNED 
WITH THEIR COST OF SERVICE? 

While the overall proposed level of cost recovery for each residential rate class appears 

to be generally consistent with the class cost of service, the current residential rate 

structures do not align rates with the costs to serve individual customers as well as they 

could with three-part rates. Specifically, UNSE’s two-part rate structure recovers grid 

infrastructure investments through volumetric kWh charges, even though the costs are 

determined by the size of the home’s electrical draw (or demand), not the monthly kWh 

consumption. Likewise, even some of the basic service costs also are recovered through 

kWh charges. 

WHAT CHANGES DOES UNSE PROPOSE IN THIS RATE CASE? 

UNSE proposes to (1) increase the monthly service charge, (2) revise the kWh charges 

in the inclining block rate, and ( 3 )  offer a new three-part rate with a demand charge. 
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DO YOU BELIEVE THESE CHANGES WILL IMPROVE THE ALIGNMENT 
OF UNSE’S RESIDENTIAL RATES WITH COSTS? 

Absolutely. 

PLEASE EXPLAIN. 

I believe UNSE’s proposed revisions to its residential rates will result in substantial 

improvements in aligning the rate structures with costs and to the services provided. For 

example, the proposed rate revisions increase the amount of the basic service costs that 

are recovered through the monthly service charge, rather than through a kWh energy 

charge, for all residential rates. They also reduce the tail block kwh charge in the 

inclining block rate to better reflect cost of service. And they introduce a three-part rate 

consistent with the type of design that I detailed in the rate reform discussion. This new 

rate recovers basic services with a monthly service charge, demand services with a kW 

demand charge, and energy services with a kWh energy charge, which results in bills 

that are more aligned with the costs and services provided. 

WHAT ARE THE BENEFITS OF THESE PROPOSED CHANGES? 

As discussed above, rate structures that are better aligned with costs will provide more 

accurate price signals for customers that wish to invest in distributed technologies, smart 

appliances and energy controls in their home, and result in a more efficient use of, and 

funding for, the grid. In particular, the three-part rate will provide an opportunity for 

customers to save on both the demand and energy components on their bill. And these 

bill savings will be aligned with a reduction in UNSE’s demand and energy-related 

costs, which will mitigate potential adverse impact on the rates of other customers. 

WHAT IS A P S  RECOMMENDING THAT THE COMMISSION DO? 

A P S  recommends that the Commission approve UNSE’s proposed residential rate 

design. 

DOES THAT CONCLUDE YOUR DIRECT TESTIMONY? 

Yes. 
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