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Abstract

This paper examines the current literature of demand side management,
focusing on the demand demand response aspects, before providing a comparative
case study of current demand response programs in Southern California Edison and the
Electric Reliability Council of Texas. The electrical grid faces severe challenges and
both Texas and California have turned to demand response as a potential solution.
Despite the two state’s regulatory philosophy differences their demand response
programs represent two sides of the same demand response coin. Both states need the
benefits of demand response for the stability of their grids and doubtless will rely on

them more and more heavily moving forward.



Introduction

Utilities, and the grid itself, are increasingly struggling with meeting the demand
for electricity. This is especially pronounced during peak hours when demand is at its
highest and the grid is stretched to the limits of its capacity (Energy.Gov, nd). Moreover
supply is increasingly variable renewable generation rather than the traditional
generators (Energy.gov 2015). A potential solution for these problems are demand
response programs.

Demand response programs are an increasingly important part of the electricity
system (Kolo, 2016). This paper will attempt to show both why that is and how it is
happening. It will do that by first giving a brief overview of demand side management
and why it is growing nationally, and then focusing in on the demand response
programs of Southern California Edison (SCE), a utility in California, and the Electric
Reliability Council of Texas (ERCOT), the Independent System Operator for the majority
of Texas.

Nationally demand response has been growing over the last decade (Pittman,
2016). Particularly effective during peak hours it grew 15%, or 4096 megawatts between
2013 and 2014 (FERC, 2016). Demand response offers a cheaper alternative to
building new power plants as well as with dealing with the increasing use of variable
energy sources rather than traditional fossil fuel electricity generators (O’Donnel, 2016).

Despite its growth at the national level it is important to note, demand response is
inherently a local tool. Programs must be matched to the needs and uses of that
specific area. While, as will be gone over in depth later, air conditioning programs have

proven effective in both SCE and ERCOT, it is highly unlikely these programs would be



equally effective if transferred to different locales such as Vermont. Still Southern
California Edison and the Electric Reliability Council of Texas are both innovative
leaders in their field (Nadel, 2017) (ABACCUS, 2015), and their respective demand
response programs have many key similarities and differences that make them worth
studying and comparing.

Texas and California come from vastly different regulatory philosophies but both
have decided that their respective electricity systems should make demand response an
important part of grid stability. The two states are not as different in their electricity
markets as many might assume, both have a glut of variable renewable sources at
certain times of the day and are struggling to keep the grid stable as variable
renewables push out older coal and natural gas fired plants (O’Donnel, 2016). For
these, and other reasons, SCE and ERCOT have turned to a variety of demand
response and demand side management programs to help stabilize their respective
grids.

SCE, a utility, and ERCOT, a regulator, were picked so as to provide both the
hands on utility and the regulators views of demand side management. Since demand
response programs are often split between the two it is important to examine both
utilities and regulators views and practices towards the programs. Regrettably due to
practical considerations an analysis of both a regulator and utility in each state was not
possible. Thus, it was decided to examine SCE and ERCOT, as a utility and a regulator
respectively, and compare their programs. These provide an opportunity to understand
both the differences between states, as well as to touch on the distinctions between

regulators and the regulated in their approach to demand side management.



These programs will be gone over at some length and then compared using the
six policy levers of demand side management developed by, Davito, Tai, and Uhlaner,
in 2010. The levers will provide a framework to compare and contrast the demand
response programs of the two utilities, a task made much simpler and more accessible
by breaking the programs down into their component parts. The policies of SCE and
ERCOT reflect the state's policy paradigms both in form and in how they are used.

The two’s programs, despite their obvious regulatory philosophy differences, are
far less different than one might imagine. Texas and California, as seen through the
lens of demand response programs under SCE and ERCOT, are two sides of the same

coin, not opposite ends of a spectrum.

Demand Side Management Overview

Demand-Side Management (DSM), also known as energy demand management,
is increasingly being recognized as a major potential way to help mitigate climate
change. First examined in the 1970’s, DSM has grown and expanded as a field of study,
especially in the last decade. With dozens of policy options for DSM, policymakers can
tailor DSM solutions to their specific circumstances in order to help reduce overall
demand and energy emissions.

Before we continue it is important to define demand-side management. This
paper will use the same definition used in a study on the smart grid, it defines DSM as
“A set of interconnected and flexible programs which allow customers a greater role in
shifting their own demand for electricity during peak periods and reducing their energy

consumption overall.” (Davito, Tai, & Uhlaner, 2010). This definition is regarded as an



expanded definition of DSM by writers in the field because it includes both load shifting
and energy efficiency/conservation programs. Load shifting is often called demand
response by utilities, though this depends upon the preferences of the company. For the

purposes of this paper the two terms will be used interchangeably.

Grids

The current electrical transmission system is overloaded and outdated. It was
designed for a different time with lesser energy demands and different forms of supply
(EPRI, 2011). While utilities and various levels of government are slowly starting to
address this issue, spending $18 billion between 2010 and 2014 (DOE, Smart Grid
Systems Report, 2014), many authors believe more needs to be done in order to hasten
the transition (Kennedy, 2011).

There are several different forms of grid based technologies that offer great
promise for demand-side management, chief among them smart grids and microgrids.
The two are not independent and many believe that the ideal future electrical grid will
include both.

The grid aspect of demand-side management differs significantly from other
forms of demand side management because it relies almost entirely upon the utilities
and government policy with little or no control by the consumers. However, improved
grids are a necessity in order for most forms of load shifting to take place as will be

discussed later in this paper.



The Smart Grid

The smart grid is a catchall term for a more automated and computerized grid. It

has no strict definition but is generally seen as involving smart meters in every home

and computers running the grid that can react fast enough to real time events to either

reduce or increase energy consumption as needed for the situation at hand. This

computerization also helps the grid work more efficiently with variable renewable energy

sources. The main purpose of the smart grid, though, is to increase the information and

control at all points, both consumer and provider. The consumer can get real time

electricity use information while the energy provider gets more detailed information on
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energy use and the ability to charge
real time pricing. Moreover the smart
grid allows for a two way flow of
electricity as well as information
allowing for easier managing of
decentralized electricity generation
(EPRI, 2011).

The smart grid involves many

parts as can be seen on the picture on

the left (Peri, nd). It is a result of the the huge increases in information technology being

combined with the grid system, something that is long overdue as the current grid is

over 25 years old in most places (Follet, 2016). The cost of upgrading the grid varies

depending on the study and the level of new technology that is added to the grid. The

Department of Energy in its 2014 report on it cites studies finding it costing between



$338-$476 billion over the next 20 years in order to complete the transition to a smart
grid (DOE Smart Grid Systems Report, 2014). Unfortunately, to achieve this target
would require spending approximately $17-20 billion annually, far above the $5.2 billion
high it reached in 2011 (DOE Smart Grid Systems Report, 2014). Still the Electric
Power Research Institute found that upgrading the grid would provide a benefit-cost
ratio between 2.6 and six, mostly due to the costs of blackouts that are estimated to
increase in number if the grid is not upgraded (EPRI, 2011). EPRI does admit that
estimating costs for the smart grid can be complex and that they doubtless vary greatly
across regions (EPRI, 2011).

Interestingly the Federal government actually has limited power over transitioning
key parts of the smart grid, such as ensuring the spread of smart meters in people
homes. While the federal government has been providing incentives for and
encouraging the spread of smart meters since 2005 with the passing of the Energy
Policy Act, this technically isn’t mandatory and states can opt out (Rose, 2014). Still the
incentives offered by the federal government through the American Recovery and
Reinvestment Act are responsible for adding 15.5 million smart meters. Despite this, the
lack of coordination between state and federal government is named as one of the

greatest barriers to DSM and smart meters deployment (Rose, 2014).

Microgrids
Microgrids are small localized grids that have the ability to disconnect from the
main grid and operate autonomously. Traditionally the grid has been made up of giant
electricity producers delivering electricity one way to often distant consumers. A

microgrid focuses on local generation and transmission. This has the twofold benefit of



reducing stress on the main grid and mitigating the effects of grid disturbances on
consumers. While many microgrids cannot meet all their power needs on their own, in
order to be deemed a microgrid they must be capable of meeting their critical electricity
needs (KEMA, 2014). This is essentially for helping storm hit areas maintain necessary
services even when the connections to the main grid are down. This could help reduce
the estimated $18 to $33 billion a year in costs due to power outages caused by
storms(PCEA, 2013). As you can see in the picture to the left to create a microgrid
requires at least a partial transformation to a smart grid in order to run the

interconnections to the main grid and to most

effectively balance power within the microgrid

What is a microgrid? (Galligan, 2016). Microgrids can be created

so that their information and distribution

systems best match the energy sources and

demands for the area (Galvinpower, nd).

Microgrids truly shine when paired
oreensh

Microgrid Overview

with other forms of demand-side
management, such as loading shifting. One examination found that the optimal load
shifting program would not be between the energy producer and all the consumers
individually but through blocks of consumers that could coordinate between themselves

rather than individually with the power generator (Mohsenian-Rad, Wong, et al, 2010).

Load Shifting/Demand Response

More than any other form of demand-side management, load shifting promises to

shake up how consumers and producers use and sell electricity. It is often called
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demand response when referring to the specific

: programs run by utilities. In order to be most
"’ ‘ effective it requires careful knowledge of the

policy and a grid smart and strong enough to

handle its requirements. Demand response also

Time of day
requires some of the most advanced technology

and consumer input in order to be effective. Rather than reducing the total energy
demand, load shifting involves moving when that demand is as can be seen on the
graph above (Marsden Jacob Associates cited in EEX.gov,au, 2011). Many authors
believe it will be a requirement in the future in order to make renewables as effective as
traditional energy sources (Andersen, 2016)(Denholm, Hand, 2011).

Initially it may be unclear why load shifting would have positive benefits both for
society and the consumer. Many generators are rarely run. In fact one study found that,
in 2006, 15% of Pennsylvania, New Jersey, and Maryland's generation capacity was
used for less than 1.1% of the time (Spees, Lave, 2008).These peak generators are
turned on only to meet peak yearly demand, usually in the summer, and are less
efficient, more costly, and more polluting generation sources than baseline generation
sources, the plants that run year round. Load shifting could help reduce the need for
these plants by shifting or reducing the load rather than increasing the generation.
Demand response programs also help reduce costs of transmission and distribution by
reducing peaks when the grid is often strained to its limit to meet demand. In fact one

study found that demand response programs can reduce peak demand by 10% (Nadel,
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2017). Load shifting may be achieved in several different ways, most of which could
work together to help reduce energy peaks.

Nationally demand response is increasingly a major tool for utilities to reduce
costs and still meet peak demand. Currently the majority, 53% of demand response
comes from industrial customers, but residential and commercial are rising as resources
(FERC, 2016). The same study found that currently most demand response programs
are used in emergencies or as bidding resources in the electricity market. Emergency
programs ares ones that are only called upon when the stability of the grid is in danger
while bidding resources involve those few areas where demand response is allowed to
be bid into the open market the same as supply side sources in order to meet the day's

electrical requirements.
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Demand response programs can be split into two main types of programs

Dispatchable and non-

Demand Response Categories

dispatchable programs, as can be

Demand Reducing Measures Demand-Side
Management
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cpscty [ nesees | 5 Dispatchable programs involve
— programs that the utility or grid

operators can activate as needed

for the stability of the grid or due
to economic considerations. Non-dispatchable programs give consumers more control
over their demand allowing them full control over it instead providing them an incentive
to reduce or increase demand but not requiring any changes.

A primary form of demand response involves shifting the use of certain
appliances around the house so that they will not be running at peak hours. This could
be more easily achieved if there is a smart grid to help provide real time information as
well as real time rates for energy use, both of whose benefits were explained earlier in
this paper. Appliances such as dryers could be set to run overnight when electricity is
cheap thus flattening out the demand curve reducing the expense of and need for peak
energy while increasing the flexibility and stability of the grid (Davito, Tai, Uhlaner,
2010). Studies have shown that load shifting programs can be run in ways that do not
affect the consumer's lifestyle yet are still cheaper for the utility than generating the

power would be (Anderson, 2016).
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Energy storage also can be used to shift loads. For example California is
experimenting with so called “permanent load shifting” which involves building objects
that can change the energy use times of a building such as through using ice cooling
systems which freeze the ice overnight when energy prices are low (Maccracken,
2013). Another exciting opportunity for DSM load storage can be found in hybrid and
electric cars. The number of electric vehicles has been rising sharply over the years and
there are some who hope that they could be used as a source of energy for when the
grid needs it (Xu, Liu, Ding, Zeng & Pan, 2014). There is also the potential for them as a
store of energy for when variable renewables are producing large amounts of power but
there is little demand. One study found that electric vehicles when combined with a
smart grid could theoretically reduce deviations from the average energy use by 70%
(Lopez, Torre, Martin, & Aguado, 2015). This amount of flexibility in grid demand will be
crucial as the economy shifts more towards variable renewable sources and away from
fossil fuels.

In the next section the case studies of Southern California Edison and the
Electric Reliability Council of Texas examined in depth. Besides the obvious locational
differences between the two it is important to note that Southern California Edison is a
profit driven utility while the Electric Reliability Council of Texas is a nonprofit regulator.
Utilities are most concerned with meeting their customers needs and earning a profit
while regulators need to be concerned with the stability of the overarching grid,
especially trying to meet peak demand. While many of these concerns overlap There
are key differences that will appear in how they view and use demand response

programs.
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Introduction to Southern California Edison

Before we continue, Southern California Edison (SCE) needs to be introduced.
SCE is a subsidiary of Edison International, a profit driven energy giant with several
energy companies under it and an operating revenue of $11.5 billion (Edison.com, nd).
One of the larger electric utilities in the United State SCE serves approximately 15
million people. Founded in 1887 SCE has been in business for almost 130 years(SCE
fact sheet, nd). Yet, probably due to California’s energy market restructuring, the
company only generates 16% of its electricity with most of its electricity being bought
from the electricity market (SCE fact sheet). California has been a leader in demand
side management programs for years and as a utility within that state the SCE has been
involved as well (Kohansal & Mohsenian-Rad, 2015). In fact California was one of the
first states to get involved in demand response programs which it first started in the
1990’s (Jarred, 2014). Moreover the SCE is in the top five utilities when looking at peak
shaving, reducing demand during peak hours according to the ACEEE (Nadel, 2017). It
helps that, as can be seen on the graph below, demand response programs have been
proven to be cost effective in California (Woolf et al, 2013). It has also been upgrading

changing and evolving new demand response programs relatively quickly.
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Figure ES-1. lllustrative Example of Cost-Effectiveness Results
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As discussed previously transitioning to a smart grid is an integral part that is
needed for any demand response programs to become widespread. By the end of 2012
SCE planned to finished its transition to its SmartConnect" meters with everyone who
did not opt out getting a SmartConnect ' meter installed (SCE Smart Meter FAQ, nd).
The meters provide a two way flow of information about current consumption to both the
utility and the homeowner. These meters also provide the ability, when paired with an
additional device, for customers to create an area network that the various devices in
the home can connect with. So smart devices in the area could be configured to reduce
energy use when prices are high or to only use electricity when the price is below a
certain threshold (SCE HAN FAQ, nd).

Southern California Edison’s demand response programs focus upon large
business customers rather than residential consumers. For most of the programs
residential and other low demand customers are only available for demand response

programs if they are willing to aggregate their demand (Churchwell, 2015).
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California's Public Utility Commision, which SCE must report its programs to,
defines demand response as,
“Changes in electricity use by customers from their normal consumption pattern
in response to changes in the price of electricity, financial incentives to reduce
consumption, changes in wholesale market prices, or changes in grid conditions.”
(quoted in Jarred, 2014).
Notice how only decreasing consumption is specifically mentioned as a tool. The
wording of this definition may help explain the focus of SCE’s programs. Currently SCE
website lists thirteen different demand response programs while its reports on its
demand response capacity include several more. Almost all of them focus on reducing
demand during peak hours (SCE.com DRP, nd). The programs this report shall be
examining are listed below.
e Agricultural and Pumping Interruptible Program,
e Permanent Load Shifting
e Time-of-Use Base Interruptible Program
e Capacity Bidding Program
e Demand Bidding Program
e Aggregator Managed Portfolio (AMP) Program
e Summer Advantage Incentive (also known as Critical Peak Pricing)
e Optional Binding Mandatory Curtailment
e Summer Discount Plan

e Real-Time Pricing
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Each of these programs targets slightly different sections of the markets and the
wide variety gives the SCE options in dealing with the various grid events that may

happen.

Overview of the Southern California Edison Company’s Demand Response

Programs

SCE categorizes its demand response programs into five categories, emergency,
price responsive, demand response aggregator-managed, SmartConnect--enabled
programs, and non-event based programs (Churchwell, 2015). Each of the categories
can be dispatched separately and can be used to handle different types of events that
may occur. Interestingly these programs as listed in the SCE Executive Summary
Report on SCEs “2015-2025 Demand Response Portfolio” published in 2015 include
more than the thirteen currently listed on demand response section of the website.
However the SmartConnect" enabled programs were discontinued and so will not be

discussed in this paper (SCE Save Power Days, nd).

SCE’s Emergency Demand Response Program

The Emergency demand response programs are designed to be used in the case
of negative events that threaten the stability of the grid. They are to be used to help
stabilize and reduce stress on the grid during emergency situations. The Base
Interruptible Program and the Agricultural and Pumping Interruptible Program are the
two programs designed for this run by the SCE (Churchwell, 2015). There is also a third
program called the Optional Binding Mandatory Curtailment Program that, while not

considered a demand response resource, and so is excluded from their reports on
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demand response(Churchwell, 2015), is still listed on SCE’s website as a demand
response program.

The first of these the Base Interruptible Program is described as “a tariff-based,
emergency-triggered demand response program” used by both SCE and the California
Independent System Operator (CAISO) as a method of dealing with system
emergencies (Churchwell, 2015). The program is only open to customers whose
demand, either individually or aggregated with other customers, meets or exceeds 200
KW (SCE Schedule TOU-BIP 2016). Customers during sign up choose a Firm Service
Level, the base of electricity that they cannot or will not cut and still stay operational,
and then they choose which group they want to be put into, the 15 minute warning or
the 30 minute warning group. This determines how much time the customer is given to
comply to any order to reduce demand. They then make a commitment about how
much they will cut, it must be at least 15% of their total demand and the amount must
be greater than 100 kW (SCE Time-of-Use Base Interruptible Program, 2010). In
exchange for doing all this customers receive monthly credits, regardless of whether or
not there was an interruption that month, that apply against each month's electricity bill.
They are also given credits according to how much they reduced demand, their Firm
Service Level, and the season the event takes place in. There are also excess energy
charges for those who fail to reduce demand in time.

The second of the two emergency demand response programs is the Agricultural
and Pumping Interruptible Program. While California’s drought has been getting better
the southern part of the state especially remains dry (Daniels, 2017). What many do not

realize is that the agricultural sector uses 17.5% more electricity during droughts due,
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mostly, to the need to pump water up from groundwater sources rather than relying on
surface sources (Kotin, 2015). The Agricultural and Pumping Interruptible Program
attempts to harness this demand as a resource for use during emergency events on the
electrical grid. The program provides credits to eligible agricultural pumping customers
who allow SCE to automatically shut off the electricity to the pumps when needed by
CAISO or the SCE. The program is open to those with a demand of over 37 kW or over
50 horsepower. In exchange the customers get credits that reduce their electricity bills
(SCE Agricultural and Pumping Interruptible Program, 2010).

The third demand response program is the confusingly named Optional Binding
Mandatory Curtailment Program (SCE.com DR section, 2017). Even more so than the
previous two programs it is a program of last resort (Churchwell, 2015). The program
provides an opportunity for customers to exempt themselves from rolling outages in
exchange for significantly cutting their demand during those such events (SCE OBMCP,
2010). Unlike most demand response programs the program provides no incentives to
participate beyond the certainty of not having one’s power cut off during rolling outages,
instead merely a 15% reduction of electricity use is required (SCE OBMCP, 2010). The
program benefits SCE by reducing demand during critical moments and benefits

customers who require a steady flow of energy.

Price-Responsive Programs

Price-Responsive Programs are dispatched by the SCE or CAISO but
purely on economic reasons rather than exclusively for emergencies, though they are
often called upon to help with emergencies as well. SCE lists four of its demand

response programs as price-responsive programs, the Summer Discount Plan, split into
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two separate programs for commercial and residential, Critical Peak Pricing, and the
Demand Bidding Program (Churchwell, 2015).

The two Summer Discount Plans are similar but can be dispatched separately
(SCE Demand Response Event Status, 2017). The Plans involve the cycling of air
conditioners to reduce or lower demand during peak moments of the summer. There
are different levels the customer can sign up for which vary whether the utility can
entirely shut off AC or merely cycle it as well as an option for the customer to override
the cycling (SCE Summer Discount Plan, nd). Depending upon which combination of
options residential customers sign up for they can earn between $50-$200 worth of
credits. Commercial customers can earn up to $20-$250 per AC unit they have if they
agree to sign up for the programs.

Critical Peak Pricing, also known as the Summer Advantage Incentive is another
price responsive demand response program and it relies upon a dynamic pricing
program that charge them according to time-of-use-rates. All customers with demands
of over 200 kW are automatically signed up for it and moving forward into 2017 SCE
plans on defaulting smaller commercial customers into the program as well (Churchwell,
2015). It works by offering credits during the summer and in exchange SCE can call 12
events on any non-holiday weekday notifying customers of the event the day before
(SCE Schedule CPP, 2016). During those events the electricity prices become time-of-
use and are considerably higher than average, thus incentivizing the customer to
reduce its electricity use (SCE SAl, 2013).

The last of the price-responsive programs is the Demand Bidding Program. While

most of the SCE’s programs are being integrated to work with the CAISO market the
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Demand Bidding Program will not due to the difficulty of integrating it (Combs, Morales,
2016). Demand Bidding is hard to integrate into the wider market because so much
uncertainty surrounds it. Demand bidding is exactly what it sounds like in that customers
may bid the day before Demand Response Events to reduce their energy use by at
least 1 kW and for at least 2 hours. Rather than requiring customers to lower their
energy usage however it is entirely optional and they are not held to their bids. In fact
they even still receive some credits even if they only reduce their energy consumption
by 50% of their original bid (DBP Factsheet, 2015). The credits earned are around 50
cents per kWh of power reduction. There is even the ability to creating a “standing bid”
so you automatically bid a certain amount every time there’s an event and can decide
the day of the event whether or not to actually carry through with your bid. Obviously
this can make it difficult for the utility as they cannot properly account for how much
demand will be reduced as it may vary considerably depending on how many customers
decide to honor their bids. This make it difficult to account for in the wider market

(Combs, Morales, 2016).

Demand Response Aggregator-managed Programs

Demand response aggregator-managed programs are a subset of price-
responsive programs but differ in that rather than individuals signing up with the utility
typically there is an aggregator middle man that they sign up with instead and that
aggregator is the one that signs up with the utility for ones of its demand response
programs (Churchwell, 2015). These aggregators provide options for smaller customers
to be able to be signed up for demand response programs as it aggregates enough of

them to reach the electricity minimums required for SCE’s demand response programs.
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This helps the utility by expanding the reach of demand response programs thus
helping the utility achieve grid stability. SCE has two of these programs the Capacity
Bidding Program and the Aggregator Managed Portfolio Programs (Aggregator Demand
Response Programs, 2014).

The Capacity Bidding Program can be either large customers, labeled self-
aggregators, or through third party aggregators for smaller customers. Similar to many
of the earlier plans SCE can call event days on any non holiday weekday between 1-7
pm with a maximum of 30 hours per month. While the plan lasts for a year each month
entrees are allowed to change their demand reduction bids (SCE CBP, 2017). With
financial incentives to comply and penalties for those who do not (SCE CBP, 2017) the
Capacity Bidding Program provides a wider tool for the utility to use to shift demand
during peak hours as well as times of crisis in the grid.

The Aggregator Managed Portfolio Program is similar to the Capacity Bidding
Program but each of the third party aggregators runs its own programs and manages
itself almost entirely without the utilities direct input. SCE can call on these aggregators
to participate in events and the aggregators then have to provide their promised load
reduction. Unlike the Capacity Bidding Program though each aggregator has a different
contract with different event lengths, number of events, and hours available (SCE
Demand Response Programs, 2017). This gives the aggregators a lot of flexibility in
who they sign up and what levels of commitment they are willing to offer bringing even

more customers into the demand response market.
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Non-event Based Programs

Unlike all the previous demand response programs this set of programs does not
require the utility to call for specific events during critical or peak moments of the year,
instead they are always active trying to trim demand away from peak hours and towards
lower priced times.

The Real-Time Pricing Program run by SCE changes the price of electricity by
the hour to reflect the cost of electricity during that time. The program is open to any
business or agricultural customer with a smart meter who is willing a sign a twelve
month contract and once signed up the prices vary on the hour for the entire term of the
contract (SCE RTP FAQ, 2013). Prices are determined according to the previous day's
temperature and so the consumer knows the day ahead what the prices will be for the
next day and so can reduce their consumption plans accordingly (SCE RTP hourly
savings yearly benefits, 2013). Interestly this means that despite the name this is not
actually real-time pricing, as the prices do not perfectly represent to the current price of
electricity. This makes sense from a business perspective but might reduce the
economic efficiency gains from real time pricing (Borenstein, 2010) especially during
transition times of the year when the weather changes quickly from hot to cold or cold to
hot. Still in general electricity prices are much higher during the days in summer and are
cheaper at night when there is far less demand so depending on how much the
customer can shift their electricity usage they can reduce their electricity bills (SCE RTP
hourly savings yearly benefits, 2013). Customers with inflexible demand would probably
end up paying higher costs overall as chances are their highest moments of demand

would also be during peak times.
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SCE’s Time-of-Use Program is similar to the real time pricing program but with
less variability in the prices. All small and medium business and agricultural customers
have been required to sign up for it. Like with the real time pricing program electricity
prices change throughout the the day however there are only three blocks of prices, off-
peak, mid-peak, and on-peak, and the prices and times of those blocks are set ahead of
time (SCE Time-of-Use Rates for business, nd). Time-of-rates were designed by SCE to
have a relatively small effects on the bills of the customers on the net with more than
90% of the new, mandatory, customers expected to have less than $100 change in their
bill (Churchwell, 2015). The purpose of the program was not to raise additional funds for
SCE but to try and slowly shift demand away from peak hours by letting businesses and
agricultural customers find their own ways to shift their demand to reduce bills once they
got used to the new system. Residents with smart meters can also sign up for several
different options with time-of-use rates but it is optional and they are allowed to switch

off the plan if they find it too difficult or expensive (SCE Time-of-Use Residential, nd).

Permanent Load Shifting

The last form of Demand Response run by SCE involves trying to permanently
shift a customer's load away from peak hours by providing incentives for thermal energy
storage. Thermal energy storage systems creates cooling during off peak hours, when
rates are lower, and then distributes it during on-peak hours to minimize peak energy
usage (SCE Permanent Load Shifting, nd). SCE attempts to incentivize these systems

by providing reimbursements and incentives for companies that install the systems.
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SCE’s Policy Paradigms and Reasoning for Demand Response Programs

Southern California Edison offers several reasons for its support for demand
response programs. SCE offers the benefits to both consumers and the utility as
reasons for participating in demand response programs, as well as promoting the
positive effects on the environment as another factor (SCE Demand Response
Programs, nd).

The positive effects of demand response for the grid and consumers have been
discussed previously, however, it is important to note that SCE is in dire need of its
demand response programs. In 2016 the Aliso Canyon Gas Storage Facility, had to
shut down and remains closed to injections today with only minimal withdrawals. This
has drastically reduced natural gas supplies and margins in SCE territory (Penn, 2017).
In response to this regulators granted extra funding to SCE’s demand response
programs in order to help make up the gap in supply (Bade. 2016).

It is interesting to note that while the main page on demand response programs
on SCE’s website lists the environmental as one of the benefits from demand response
programs most of the individual program flyer descriptions do not (SCE Demand
Response Programs, nd). Yet the grid stability and financial benefits to the customers
are mentioned for all of them. The exceptions to this, at least among the programs with
online flyers, are the Demand Bidding Program (DBP Factsheet, 2015), and the
Optional Binding Mandatory Curtailment Program (SCE OBMCP, 2010). This is
interesting as neither of them have much in common nor do they appeal particularly to
residential users, the group one would assume would care most about the

environmental benefits.



25

Impact on Demand

It is important to note at least one paper has shown demand to be relatively
inelastic in the overall California Independent System Operators market, of which the
SCE is an important part and one of the largest demand bidders (Kohansal, Mohsenian-
Rad, 2016). This means that a 10% drop in price would result in less than 10% drop in
electricity use by the demand side bidders. However this applies to the utilities
themselves making the bids not the individual customers. To learn more about the root
causes and a fuller explanation of this read “A Closer Look at Demand Bids in
California ISO Energy Market” by Kohansal, Mohsenian-Rad, 2016. Regardless this
demand inelasticity in California does not mean that demand response is ineffective but
it does mean that, at least with the current tech, there is a limit to what a pure monetary

incentive can provide for demand response.

Introduction to the Electric Reliability Council of Texas

The Electric Reliability Council of Texas (ERCOT) is an independent system
operator that controls 90% of the state’s electric load (ERCOT, nd). Unlike SCE ERCOT
is not profit driven. Officially formed in 1970 ERCOT’s members range from electric
utilities to generators to consumers. ERCOT serves over 24 million consumers and
prides itself on over 75% of its load being made up of competitive choice customers, so
the customers have a choice towards who provides their energy (Ercot.com quick facts
sheet). ERCOT has been so successful at this that Texas has been listed as the most
competitive residential electricity market for 8 years (ABACCUS, 2015). ERCOT has

four primary responsibilities,



. System reliability: planning and operations
. Wholesale market settlement for electricity production and delivery
. Retail switching process for customer choice

. Open access to transmission
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ERCOT’s territory has a rather complex setup as can be seen in the diagram
below (ERCOT_Nodal Market Guide, 2010). Starting in 1999 the utilities were broken
up into generation, transmission, retail; the market was opened up so new entrants
were allowed (Baddour, 2016). The important entities for this paper will be touched on
here and then discussed in how they relate to the demand response programs in the
programs respective sections. Qualified Scheduling Entities (QSEs) submit the bids to
buy or sell energy in both the Day-Ahead Market and the Real-Time Market (ERCOT
QSE, nd). Load Serving Entities (LSESs) are the retailers sell the electricity to the final

customers (ERCOT LSE, nd). The Resource Entity can be either demand or supply side
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the market does not differentiate the value of their bid. They and their assets are
registered and are represented by QSE’s (ERCOT RE, nd).
ERCOT has a unique electricity market structure (Gross, 2015). As the
independent system operator ERCOT must maintain the balance between supply and
the
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y. It manages electricity within its territory with three different markets, a day ahead
market, and real time pricing market, and an ancillary services market (FERC, 2016).
Participants in the day ahead market buy or sell electricity for the next day and are
bound to those prices. The real time market is picked both by lowest price and by where
it makes most sense to have the production, as, if it is too concentrated the grid in the

area might not be able to handle transporting it elsewhere (Gross, 2015).
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ERCOT is also unique in that it has no forward capacity market using an energy
only market. Since it was estimated to take around 5 billion a year for a capacity market
ERCOT instead Instead it has an operational reserve demand curve which lets the
generating companies take the financial risks (Gimon, 2016). It has been suggested that
one reason why ERCOT never developed a capacity market is due to a reluctance to do
anything that could signify supply and demand in an energy-only market (Zarnikau,
2013).

Demand programs in ERCOT’s territory are far more centralized under ERCOT
than California’s programs are under CAISO. While the individual utilities and providers
do have a few programs, they tend to be more focused on increasing energy efficiency,
which then reduces peak load, rather than in load shifting. As opposed to the many
programs in California, Texas has focused in on fewer programs with each utility
offering only one or two load management programs (the Texan utilities prefered term
from a quick review of their websites, though ERCOT primarily uses demand response),
(AEP TNC, nd) (Centerpoint Energey, nd), with the major programs being run by
ERCOT through the Retail Electricity Providers (Energy.gov EIP Texas, 2015). The
2015 Annual Report of Demand Response in the ERCOT Region, created by ERCOT
itself, categorizes and groups its demand response resources.

e Load Resources

e Emergency Response Services

e TDSP Load Management Programs
e 4CP Load Reduction

e Price Response Demand Response Products
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o Block & Index

o Critical Peak Pricing

o Peak Rebates

o Real-Time Pricing

o Time of Use Pricing

o (Annual Report on ERCOT DR, 2016)

Each of these programs is designed for different needs that ERCOT may face
and each focuses on different parts of the market and different levels of
response(ERCOT ERS, nd). ERCOT’s demand response programs are available to
residential customers as well as business and industry (Lie, Lee, Lee, 2014). In fact,
since 2011 ERCOT is required by Senate Bill 1125 to allow residential as well as
commercial and industrial consumers to partake in load participation programs (Load
Participation in ERCOT, 2015). ERCOT needs this demand response capacity because,
as can be seen on the graph below (Gimon. 2016), variable renewable sources are
growing fast there and are expected to be a significant portion of total energy by 2022.
In 2009 FERC estimated that by 2019 Texas would have an estimated 18 gigawatts of
demand response potential (quoted in Wattles, 2012). This capacity could help ERCOT

deal with the variability of that comes with increased wind and solar capacity.
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Overview of The Electric Reliability Council of Texas’s Demand Response

Programs

The Electric Reliability Council of Texas runs fewer programs than SCE. This
reflects Texas’s commitment to the free market with many of its demand response
programs being based around giving consumers maximum freedom in their choices. As
opposed to SCE’s multiple dispatchable programs most of the programs in ERCOT’s
territory are automatic. Most, though not all, of the programs are run through ERCOT
and for all of them it has the power to use them if it is needed for the stability of the grid
(Annual Report on ERCOT DR, 2016). The demand response programs can be

categorized in five different groups, load resources, emergency response services,
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Transmission/Distribution Service Providers (TDSP) Load Management Programs, 4CP

Load Reduction, and Price Responsive Demand Response Products.

Load Resources

ERCOT'’s load resources rules provide an opportunity for demand response to
compete on an equal level with supply side resources. For its real time and ancillary
market, qualified customers may registers as Load Resources and may bid to reduce
their energy through Qualified Service Entities. All that matters is the price of their bid,
the bids, technically defined as buying less, are treated the same as supply increases
by ERCOT in choosing what to use to keep the market balanced. So if the market
reaches the level of the bid then they are required to fulfill their promised market
capacity (ERCOT Load Resource Participation, nd). ERCOT provides some flexibility
with these bids as they may be either a single price or a curve. The real time market
moves in five minute blocks and so they may be required to adjust their usage quickly
(ERCOT DSWG Loads in SCED, 2014). Load Resource not in the real time market can
decide on different time spans of response that the loads can commit to, from 5 minutes
to 30 minutes for the required demand drop (ERCOT Load Participation, 2015). Some
of the resources are automatically activated if the frequency on the grid gets too low
which can help keep the grid stable (ERCOT_Demand Response) If the Load
Resources were picked in the day ahead ancillary market than they receive a payment
regardless of whether or not they were actually called upon (ERCOT Load Resource
Participation, nd). Overall Load Resources, are a very market based approach to
encouraging demand response that takes little or no direct control from ERCOT or the

utilities instead allowing the Load Resources to determine their own prices and times at
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which they will operate. The estimated maximum capacity of Load Resources was
3253.22 MW at the beginning of 2015 with the average for each month being between

1300 and 1600 MW (Annual Report on ERCOT DR, 2016).

Emergency Response Service

ERCOT’s Emergency Response Service is designed for situations where fast
responses are necessary in order to keep the grid working at full capacity. Created in
2008 (Wattles, 2012) it is split into four smaller programs, 10 and 30 minute programs
for either weather or non-weather sensitive programs. Designed for both the demand
and supply side the program lasts for four month and gives only 30 or 10 minutes
warning, depending on which program was signed up for, before requiring action
(ERCOT ERS, 2017), this time is often needed as unlike Load Resources these
customers often aren’t expecting to have to change their energy use. Customers can
only qualify for ERCOT’s Emergency Response Service program through Qualified
Scheduling Entities (QSE’s), groups that meet certain qualifications and can submit bids
to ERCOT (ERCOT Abbreviated Qualification guide paper, 2006). The bids can promise
any time or just specific time periods when the demand reductions can be achieved
(ERCOT Load Participation, 2015). These QSE’s then submit a bid price to ERCOT for
the ‘price’ of their emergency response. A price is set by a prearranged capacity
demand curve that is calculated to get the highest possible procurement of demand
response with the minimum expenditure. During an event everyone involved is paid at
the highest bidders price, so long as they are within the cost bounds, and carry out their
bid successfully when called upon. This is illustrated in the graph above from ERCOT’s

Emergency Response Service Procurement Methodology Report (2016). Each four
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month session of the four different program types tended to attract between 300 and

600 MW of demand response (Annual Report on ERCOT DR, 2016).

TDSP Load Management Programs

Transmission/Distribution Service Providers are the closest things to utilities
within ERCOT'’s territory. They are allowed to offer demand response programs within
their areas that involve paying customers to reduce their demand during peak hours of
the year. This paper will not be going in depth on the specifics of these as they are not
run by ERCOT however it is important to note that ERCOT can call upon these to be
deployed during specific emergency conditions. As of the beginning of 2015 these

programs capacity was estimated at 180 MWs (Annual Report on ERCOT DR, 2016).

S /E"Pfi"r‘n’i‘tt”ff 4CP Load Reduction Programs
Offer / Capacity ..
Cap S __vemand 4CP stands for Four Coincident Peak.
I Curve
S For each month in the summer, June, July,
Capacity ‘ Mw
Inflection August, and September, the highest 15

Point

minute peak is discovered. The 4CP program charges large scale customers with
interval data recorders for their use of the transmissions systems based on how much
they contributed to each of the peaks in the summer. These charges are then recouped
from the users by adding a monthly charge to their electricity bill for the next calendar
year (Zarnikau, 2013). This incentivizes companies to attempt to predict when those
peaks will be and reduce their energy consumption ahead of them so that their charges
will be lower the following year (Depaolo, and Brown, 2016). Ironically enough if

enough of the large customers reduce their demand what would have been the highest
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peak for the month becomes just a rather high peak. so it flattens peaks out as each
company tries to avoid the peaks in order to save money on their bill for the entirety of
the following year. There was an estimated 840 - 985 MW response from this program

in 2014 (Annual Report on ERCOT DR, 2016).

Price Responsive Demand Response Products

Price Responsive Demand Response Products are similar to the non event
based pricing section of the SCE’s portion. They are made up of several different
programs each of which handles the cost of electricity and requirements for the program
slightly differently. These tend to be run by the Retail Electricity Providers (REP’s) not
ERCOT, although ERCOT is often involved in the pricing. These programs are Block &
Index, Critical Peak Pricing, Peak Rebates, Real-Time Pricing, Time of Use Pricing,
Other Load Control Programs, Other Voluntary Demand Response Product, NOIE Load
Control. These programs were estimated to give an estimated 472-761 MW of demand
response due to them, although this data is missing time of use as its data had not yet

been compiled (Annual Report on ERCOT DR, 2016).

Real Time Pricing

ERCOT'’s real time pricing market reflects the true costs of electricity at that
moment in that section of the system. The system is a nodal wholesale market which
applies transmissions costs not from various zones but by seeing the important delivery
points it travels through and adding the congestion costs of each to the power costs
(Boyle, 2010). An example of this taken at 4:42 eastern time 3/28/17 can be seen here

(ERCOT Real Time Market, 2017). These prices are calculated every 5 minutes and the



prices of electricity to the customer are set every 15 minutes (Yoon, Baldick, and

Novoselac, 2014). This form of pricing offers much higher efficiencies as not only are

the costs of meeting the higher demand being reflected but also the costs from

congestion are reflected as well. This incentivizes those in the real time market to

reduce demand when prices are high acting as a natural brake on
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both demand and supply side, efficiently as the location of the resource is already being

taken into account (ERCOT Real-Time Market, nd). While these programs are run by

the electricity suppliers the real time prices are decided by ERCOT’s formulas.
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Block & Index

Block and Index offers a compromise between traditional flat rates of electricity
and the variability of real-time pricing systems. These contracts are typically run by the
REP’s but operate within ERCOT’s markets (PUCT Report to Texas Legislature, 2017).
Customers buy a fixed rate for a certain amount of electricity usage. Any usage above
that set block is paid at the wholesale market real time price (ERCOT, Price Responsive
Load, 2016). If the block is not filled and the real-time price is below the block price then

the customer has to pay the difference between the block price and the real time price

BLOCK & INDEX LOAD

Timea

B index B Eiock

(Thomas quoted in Hunt, 2014). This payment system approach offers certainty for
companies who are worried about variable prices. It also encourages a flatter demand
as the blocks are equal throughout the time period and so the customer doubtless will
try to avoid paying the real time price to stay within their demand. An example of this
approach can be seen in the graph above, from NRG Energy Inc, the pink is the
electricity at the block price while the blue would be paid for at whatever the market

price during that time period was (2016).
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Critical Peak Pricing

Critical peak pricing is an adjustment to the typical flat rate paid by many of
ERCOT’s consumers. It is also a rare example of a dispatchable ERCOT supported
program. While the program is run by the REP’s much of the analytical work is done by
ERCOT (TexasElectricityRatings, 2014). This has allowed several different variation to
flourish however they all share one thing, when the grid needs stabilizing, the programs
can be called upon and users gain credits for reducing their usage. Despite these
incentives the programs have lacked significant customer participation with only 30-40

MW deployed (Annual Report on ERCOT DR, 2016).

Time-of-Use
ERCOT'’s time-of-use plans vary depending upon the supplier of electricity. The
generally base of them however is functionally identical to SCE’s, prices vary according
to preset time periods ( ERCOT Acronyms and Glossary, 2007). They have been very
popular across Texan energy companies and have helped Texas balance out the
nightly output from wind farms (Krauss & Cardwell, 2015). Unfortunately ERCOT has
not yet finished its analysis of the time-of-use plans in its territory and so its full effects

upon the grid have yet to be determined (Annual Report on ERCOT DR, 2016).

Policy Paradigms and Reasoning for DR in ERCOT

Texas and ERCOT make their reasoning for promoting so much demand
response quite plain. It encourages competition and increases efficiency. In fact in

ERCOT'’s Load Participation in the ERCOT Nodal Market publication they state,
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“‘Demand response in the ERCOT Nodal market is viewed as a means of
enhancing competition, mitigating price spikes, encouraging the demand side of
the market to respond better to wholesale price signals, providing for resource
adequacy, and preserving system reliability.” (2015).
This explanation reflects ERCOT'’s reliance upon the free market and see’s demand
response as purely an economic to help increase its efficiency. As mentioned earlier
one of the assumed reasons for ERCOT’s lack of adoption of a capacity market is due
to its inherent non free market aspects (Zarnikau, 2013).

This free market attitude is reflected in their demand response programs with
most of their programs being non-dispatchable automatic ones with little or no direct
control of them by ERCOT. Even their Emergency Response programs involve preset
bids with the participants being paid according to the particular emergency and only if
the event lies within their bid parameters. The few programs it has that are
dispatchable, critical peak pricing programs, do not actually require the customers to

reduce their electricity, merely giving them energy credits if they do.

Methodology

This paper will use the six demand-side management levers designed by Davito,
Tai, and Uhlaner to examine and compare the demand response policies of both
Southern California Edison and the Electric Reliability Council of Texas. In the analysis
section their emergency response programs and their overall price responsive programs
will be examined and compared along the six levers explained below. Not every

program will have every lever however every program will have some combination of
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the levers. The emphasis will be on where the programs differ as opposed to restating

the aspects the programs share.

Demand-Side Management Levers

In their paper on demand-side management and the role of the smart grid Davito,
Tai, and Uhlaner write about the six major levers that are needed for successful DSM
programs (Davito, Tai, Uhlaner, 2010). The six levers are rates, incentives, access to
information, controls, education and marketing, and finally, customer insight and
verification (Davito, Tai, Uhlaner, 2010). As many policymakers have little experience
with DSM programs, the levers help them to understand the options available to them.
Each lever covers a different aspect of demand-side management programs, ensuring
policymakers examine the full range of policy options and consider the effects of their
policy. Each lever provides multiple choices that allow the customization of the policy to
the specific needs of the policy maker.

The rate lever is not about how much consumers are charged but about the
specifics of when the rates change. Currently, most utilities charge a flat rate meaning
that they charge the same price for the same amount of electricity no matter when it is
used. Some areas, however, are moving towards variable pricing where the price of
electricity changes depending upon the time of day or demand. Different types of
variable rates have been proposed; critical peak pricing which has higher prices only
during peak times, prescheduled changes in costs where they set prices at different
levels in advance, or real time variable electricity where the price changes constantly
depending on demand. Some authors have even suggested inverted block pricing

where the price increases with consumer demand (Badouard, 2013). Policymakers
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should closely examine each option as it is estimated that 60% of the energy gains that
could be achieved by 2019 through DSM come from getting rid of the current flat rates
(Davito, Tai, Uhlaner, 2010).

Incentives encourage energy efficiency and conservation by convincing
consumers to participate in load shifting programs. This is one of the best known policy
levers and is already widely used. For example, consumers who change their energy
habits to reduce peak use for San Diego’s utility receive reductions and reimbursements
on their energy bill to offset the upfront costs of load shifting technology (SDGE, nd).
The policy maker must determine what level of incentives they can afford and to whom
they will offer the incentives.

Access to energy information, like with the rates lever, has more to do with timely
access to information than the mere ability to get it. In order for real time pricing to be
effective, customers must be able to get real time info on the price of electricity and how
much they are using. Increasing information has other benefits; a study showed that
participants who saw their energy use in real time decreased their consumption by 6.5%
(Davito, Tai, Uhlaner, 2010).

As opposed to simply encouraging consumers to reduce consumption, the
control lever strategies provide consumers greater levels of control over their energy
use. Although most people currently have no automation on devices to reduce energy
consumption, the technology exists for homeowners to centrally control almost all of the
home’s energy consumption. Control options even include the utility having the ability to
cut customers energy use through turning off their air conditioners or other appliances

(Galbraith, 2010). Control options have increased with the growth of information
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technology and are typically most effective when combined with real time rates. For
instance, one could program a dryer or other such appliance to only use electricity when
the price is below a certain level.

Currently demand-side management remains relatively unknown in the business
world (Dena, 2013). While this is slowly changing, any DSM policy must ensure that its
benefits are targeted to the areas where they will have the most effect. Different aspects
of DSM may be best targeted to different groups; a businessman may care most about
the cost saving aspects while the environmentalist homeowner may care more about
the carbon footprint reduction. Deciding what media to use and what segments of the
market to educate about the benefits of a DSM program are crucial to ensuring success.

Lastly, customer insight and verification are important in ensuring constant
improvement and customer satisfaction. Yet they are all too often ignored. Customer
insight involves getting feedback from previous customers and finding out what parts of
the DSM program were most effective and which parts need work. Verification of energy
savings is equally important in order to ensure the public that DSM policies are working.
Unfortunately, researchers struggle to quantify the benefits of most DSM programs

(EPA, 2015).

Analysis

Emergency Response Programs Compared

Emergency response programs are those that can be called upon during or just
prior to emergencies on the electrical grid. SCE has three programs that are considered

emergency response programs while ERCOT has only one. The two organizations have
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taken quite different approaches to their emergency demand response programs and
that is reflected in the six levers. SCE triggers its two interruptible programs when grid
reserves hit less than 5% (SCE Time-of-Use Base Interruptible Program, 2010), while
ERCOT can call its emergency program whenever there is an emergency energy alert
(Technical Requirements, 2017), the lowest of which is when reserves fall below 2,300
megawatts (ERCOT Power Watch, nd). These programs will be analysed according to

the six aforementioned policy levers.

Rates

As discussed previously ERCOT essentially pays a rate for disuse of electricity.
That rate is determined by how bad the incident is, and thus how much funding is
provided, and by what other bids there are in the emergency response program at that
time. All whose bids fall beneath the minimum are paid according to the highest bid for
their reductions (ERCOT’s ERS Procurement Methodology Report 2016). SCE does

nothing with rates for its emergency response programs.

Incentives

SCE has relied upon incentives to encourage consumers to sign up for demand
response programs. For its two interruptible programs SCE offers, depending upon the
season, peak time, and size of the customer, between $1.05 and $21.11per kW
reduced, as well as a small credit for being a part of the program (SCE Time-of-Use
Base Interruptible Program, 2010). While SCE”s Optional Binding Mandatory
Curtailment Program provides the incentive of not having one’s power shut off during

rotating outages (SCE OBMCP, 2010).
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Access to Information

Access to information, while crucial to both SCE and ERCOT’s demand response
programs in general, is less critical to their emergency response programs. ERCOT
offers either 10 or 30 minute periods after which the promised demand reductions must
be manifested. It also offers lists online of the previous offers and events from the last
contract period (ERCOT ERS, 2017). SCE does not offer any warning for agricultural
interruptible program but its time of use base interruptible program offers 15 or 30
minutes for demand to be reduced (SCE Time-of-Use Base Interruptible Program,

2010). All SCE’s programs allow different ways for notifying customers of an event.

Utility Controls

SCE and ERCOT, arguably, differ most widely on utility controls in their demand
response policies. This is perhaps best illustrated in their divergent policies for
emergency demand response.

SCE’s two interruptible emergency programs are called into action by the utility.
For the agricultural program there is nothing the customer can do SCE automatically
shuts off the pumps, all of the control is given to the utility (SCE Agricultural and
Pumping Interruptible Program, 2010). For the other two programs while customers are
responsible for reducing their demand they face penalties if they do not reduce demand
in time (SCE.com DR section, 2017). Everyone in the program either makes the cuts or
gets fined. The utility holds the control with the ability to call these events and thus
require the reductions or not to depending upon its needs. This makes sense
considering these are emergencies programs and are designed to only be used during

system events.
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ERCOT however, while still having a dispatchable, leaves much more up to
market participants. Those who sign up for the program get to bid for demand response
prices for various time periods. When there’s an event ERCOT calculates the amount it
is willing to spend on emergency response to deal with that event and the demand
responders are picked from cheapest up, with everyone paid at the price of the highest
accepted bid (ERCOT Load Participation, 2015). While this seems similar to SCE’s
program it gives far more control to participants in the program. First of all they can put
the price where they want it and be guaranteed to only get called on if they get it or
higher. Secondly they can tailor their bids to fit their schedule and simply not bid during
times that are troublesome for them. So while ERCOT can still call the events they
cannot force any customers to participate nor control the prices they will pay to the

customers involved.

Education and Marketing

SCE and ERCOT also vary widely in their education and marketing efforts. For
all of its emergency demand response programs SCE has two to five page pamphlets
explaining how they work and the general benefits of these programs as well as. These
seem geared towards the users of the specific programs being relatively simple to
understand while also emphasizing the benefits to businesses that sign up. However to
get more complete data about each of the plans customers are asked to call the
demand response help desk (SCE.com DR section, 2017). SCE’s 2015 report also
suggested increasing marketing of dual enrollment programs to current emergency
response users (Churchwell, 2015). ERCOT on the other hand has no simple

explanatory pamphlets for their emergency response program. Instead its Emergency
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Response Service web page contains links to data about the program and their
methodology and schedules for this year as well as for previous contract periods
(Ercot.com, 2017). This data seems, in this author's opinion, to be much more geared
towards the qualified servicing entities, the groups that act as intermediaries between

the customers and the program for ERCOT.

Customer Insight and Verification

In their reports on demand response programs both SCE and ERCOT quantify
the demand savings from their emergency response programs (Churchwell,
2015)(Annual Report on ERCOT DR, 2016). This verifies to the utility that the demand
response programs are working while customers receive payments and so get their
verification relatively easily as well. Neither program emphasis its attempts to collect
customer feedback. Though SCE does conduct research into customer preferences as

well as into the best available technologies (SCE DR projects, 2013).

Final Comparisons

Emergency demand response programs are one of the areas were SCE and
ERCOT vary most widely. Its Emergency Response Service is the closest thing ERCOT
has to a dispatchable program but it still gives a lot of latitude to demanders. This
reflects well with ERCOT’s more laissez faire free market approach to governing in its
markets. SCE on the other hand has more dispatchable emergency response programs
that forces everyone involved to comply or face penalties, this helps ensure a

guaranteed amount of response but does give consumers significantly less flexibility.
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Price-Responsive Programs Compared

Both SCE and ERCOT have several significant price responsive options for
consumers. Price responsive programs are non dispatchable and involve changing the
price of electricity to the consumer to incentivise them to shift their demand away from
peak periods. It is important to note that ERCOT and SCE define price responsive
programs very differently. ERCOT uses it for programs with customers responding to
prices and shifting their demand. SCE however, uses it as the SCE responding to prices
and activating programs. This analysis will focus on ERCOT’s use of the term rather
than SCE’s. SCE runs three prices responsive programs, a Real-Time Pricing Program,
a Time of Use Program, and a Critical Peak Pricing Program. ERCOT is involved in
Real-Time Pricing, Time of Using Pricing, Critical Peak Pricing, and Block & Index

Pricing.

Rates

Rates are the core aspect of price-responsive programs as they are what's
changed in order to encourage consumers to shift their demand. The programs run by
SCE and ERCOT are similar in many ways but do have several distinctive features and
differences worth examining.

SCE’s Real-Time Pricing Program is interesting as despite its name the rates are
not determined in real time, instead they are set to change every hour on the hour and
the prices are set according to time of day, season, weekday vs weekend, voltage, and
temperature. Also the prices are set a day in advance so those in the program can
prepare for them (SCE RTP hourly savings yearly benefits, 2013). The program is only

open to non-residential customers (SCE DRE, nd).
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SCE’s Time-of-Use program splits the days prices into three sections of off-peak
mid-peak and on-peak. SCE’s Critical Peak Pricing Program lets SCE call certain days
during which all involved must pay higher prices (George, Bode, & Holmberg, 2011).
Otherwise rates remain unchanged.

ERCOT'’s Real time Pricing Market changes prices every 15 minutes with the
prices being calculated every 5 minutes (Yoon, Baldick, and Novoselac, 2014). The
programs are run by the Retail Electric Providers (ERCOT DR and PR Survey, 2014).
Most large consumers in ERCOT pay the wholesale price of electricity and so they have
a strong incentive to reduce demand during price spikes in the grid near them (Searcy,
2012). ERCOT's real time pricing may provide less benefits for consumers but also
provides a stronger incentive to reduce demand during peaks as the time period of price
changes is faster and is in close to real time as opposed to SCE’s planning the prices
the day before.

ERCOT'’s Critical Peak Programs does not change the rates offered to
consumers. Block and Index partially changes rates by allowing consumers to choose
for themselves whether they want a constant rate for a large amount of electricity or to
buy a lower amount and risk more of their purchase going into the real time market. This
gives consumers more freedom to reduce their risk of higher prices than any of the
SCE’s plans. Time of use plans change the rates depending upon preset time periods
similar to SCE’s but with more variety in the time periods depending upon the REP the

customer chooses (Krauss & Cardwell, 2015).
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Incentives

Judging the incentives of the programs is difficult as there are a wide variety
depending upon type of consumer and size of demand. However, both the SCE'’s
Critical Peak Pricing and residential Time-of-Use plans as well as ERCOT’s Critical
Peak rebate program offer credits to consumers who join them. SCE’s residential Time-
of-Use plans offers incentives depending upon their baseline allocations and can vary
depending upon which of SCE’s Time-of-Use plans the customer signs up for (SCE
TOU rate plans, nd). SCE offers bill protection for consumers in its Critical Peak Pricing
plan. In the first year their bills are guaranteed to not be any higher than they would
have been outside of the plan. This of course offers consumers a strong incentive to
sign up for the plan as they lose nothing for the first year (SCE SAl, 2013). ERCOT’s
Critical Peak Rebate Program also offers credits although the amount is not listed and
varies by REP (TexasElectricityRatings, 2014).

Information

SCE and ERCOT both provide information however the type is different. While
both states have pushed for smart meters, which provide a constant flow of information
(Tweed, 2016), most of SCE’s plans tend to involve providing information to consumers
a day ahead while ERCOT'’s real time market means the price can change every 5
minutes. ERCOT maintains the current price on its website and publishes warnings on
days when events are probable. This reflects the balancing act all grid operators must
achieve. To afford consumers sufficient time to plan, and to more accurately charge
consumers according to the real price in the market at that time. SCE’s price responsive

programs have leaned more towards trusting in its ability to predict events and to
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provide information to consumers earlier, while ERCOT’s Real-Time Pricing has
preferred to trust the markets to efficiently correct with the changing prices. Time of Use
and Critical Peak Pricing however do provide their rate information ahead of time,
although Time-of-Use rates are preset (Acronyms and Glossary, 2007) and so do not

need constant information flows.

Controls

Controls for these programs lie entirely with the consumers. While both ERCOT
and SCE have set up structures they believe will encourage consumers to reduce
demand during peak hours, or use it during off peak hours, consumers are not subject
to any fines or additional costs beyond the increased price of electricity. Both California
and Texas have pushed for smart meters within their grids (Tweed, 2016), these meters
give consumers more control over their electricity use by making them aware of how
much they use at any time. Control to call upon the programs is shared in both states by
the ISO, CAISO and ERCOT respectively, as well as the utilities within the states, SCE
and a whole host of competitive sellers in Texas. Still consumer control is the key point

of price-responsive programs and neither state has significantly affected it.

Education

Both ERCOT and SCE attempt to educate different segments of the market
about their price-responsive programs. SCE, as mentioned before, has pamphlets that
explain the programs in relatively simple terms (SCE.com DR section, 2017). These
are geared towards business owners and other consumers who, while not large enough

to be forced into one of ERCOT'’s price responsive programs, might be interested in
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joining. ERCOT on the other hand publishes little educational information on price
responsive programs at all. While it has a large section of the website devoted to the
real-time market (ERCOT RTM, nd) it devotes little attention to price responsive
programs, even in many of its demand response reports (Frontier Asspcoates DR and
PR, 2014). Doubtless this is because, while ERCOT does much of the heavy lifting with
analytics for these programs and can call on them when needed, the programs are run
by the REP’s (Annual Report on ERCOT DR, 2016).
Customer Insight and Verification

Price-responsive programs need little in the way of customer verification as
customers can see right away the changes in their bill as well as the credits they receive
for select programs. Customer insight is something both SCE and ERCOT need to work
on moving forward if they are to remain ahead of the pack and create innovative and top

notch demand response policies.

Final Comparisons

When compared to their respective emergency response programs ERCOT and
SCE have rather similar price responsive programs. While their real-time pricing plans
are different overall the two are remarkably similar along the levers. The sheer number
of programs mean there was much to write about when comparing the differences in
their approach to the specific policy lever but many of the programs shared more
similarities than differences. The programs relied upon the consumers to decide how
much to cut, or if they even wanted to at all, in response to the programs; showing a

reliance on the market to find the most effective way of reducing demand. Overall both
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have strong price responsive programs that have allow demand response to do well in

their respective areas (Tweed, 2016).

Conclusion

As noted previously demand response programs in both SCE in California and
ERCOT in Texas share many aspects with each other but differ on a few key points.
These points of differentiation come less from quantitative differences in the needs of
their consumers, in fact Texas and California have surprisingly comparable electricity
markets (Mormann Reicher & Hanna, 2016) than they do from the differing policy
paradigms and political roles the actors play in each state.

ERCOT'’s regulatory philosophy puts an emphasis on consumer choice and the
free market have pushed its policies into being very consumer oriented. They give those
involved large amounts of choice over demand reductions and prices involved. The few
programs it has that are dispatchable are voluntary for those involved. Only its
Emergency Response Service mandates certain demand reductions at certain times.
This makes sense given the importance of having a program of last resort. Yet the
program remains as consumer friendly as possible by allowing those involved to have
bid on their reductions and when they are available for them, they are only called upon if
the situation has reached a level where they will be paid at least their bid. The one
negative effect of this form of program is, while it is very demand responder friendly, it
does increase uncertainty for them some as they do not necessarily know right away
how much money and single event will give them. The program also provides ERCOT

with the ability to budget certain amounts for how bad the grid emergency is and then to
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maximize its reductions with that budget. This theme of programs designed to give
consumers maximum choice and free market forces is a recurring aspect of ERCOT’s
programs.

Southern California Edison also works hard to incorporate market forces into its
programs. However there is more of an emphasis of utility control in SCE’s programs
and less of one on consumer choice and more on utility control and certainty. SCE
relies heavily on dispatchable demand response programs. Moreover the vast majority
of its demand response programs block the hours they will be called and penalize those
who do not carry out the promised reduction. For example SCE’s emergency response
programs do not allow bids, either you are in or out. Rather than picking an amount of
money and seeing how much reduction that will get them as ERCOT does SCE knows
the amount of reduction and the amount they will have to pay to get it if they activate
their programs. This makes accounting easier for SCE as it knows what to expect. It
also allows SCE to promise the max number of hours and uses of each program giving
consumers some certainty in the amount of reduction that will be required of them.
However it does not attract consumers who may be on the margin and would prefer to
only be called on if the price was above a certain level. Overall this emphasis on utility
control and certainty seem to underlie many of the differences from ERCOT’s demand
response programs.

SCE and ERCOT demand response programs have different objectives with the
markets. SCE attempts to find small niches where demand response will be effective
and run multiple programs each targeting different niches of consumers. ERCOT

however focuses on a few larger scale programs that any decently sized consumer can
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opt in or out of. This makes sense given their respective positions as a utility and an
ISO. ERCOT has to create policies that cover almost the entire state while SCE can
create ones focused to meet its needs in a much smaller area.

Neither way of using demand response is inherently better or worse than the
other nor does either ERCOT or SCE entirely devote itself to one or the other, both
have programs with aspects of both. In fact CAISO in California is taking a leaf from
Texas and aggregating much of its demand response programs into itself instead of
leaving them independent with the utilities (Combs & Morales, 2016) Texas and
California both face issues of meeting electricity demands with low electricity prices
driving older coal and natural gas power plants out of business and an increasing
amount of variable renewable energy generation in both states (O’Donnel, 2016). Both
states are using demand response programs as tools to help them deal with these
growing problems (Trabish, 2016).

In conclusion, the electrical grid faces challenges. California and Texas provide
excellent examples of states that are relying on demand response programs to help
meet these rising problems. Though Texas and California have significant policy and
regulatory philosophy differences, they are far from opposites. They are different sides
of the same coin, not opposite ends of the spectrum. Moving forward, both Southern
California Edison and the Electric Reliability Council of Texas will continue to need their
demand response programs as they adapt, doubtless along their regulatory
philosophy’s, to increased numbers of intermittent energy sources and the growing
ability of technology to shift demand. Whether demand response will be enough to meet

the challenges of the changing electrical grid remains to be seen, but Texas and
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California offer proof that even with very different policy paradigms behind the
programs, demand response can be an effective tool for grid stabilization.

So what will the future hold for demand response? It is this author's opinion that
the main driver behind the expansion of demand response programs will be from the
increasing use of intermittent energy sources on the electrical grid. A certain level of
smart grid is a necessity for most demand response programs and the development of
microgrids will doubtless help facilitate an increase in demand response programs use.
However, | do not think it is a coincidence that two of the states with the most advanced
demand response programs, Texas and California, also have significant amounts of
variable resources integrated into the grid. Demand response can allow for greater
increases and decreases in electricity usage than microgrids, or other alternatives, can.
Storage is still rather inefficient, as it loses its capacity over time, and so it is not yet
ideal for meeting the needs of a more variable grid. Demand response programs on the
other hand, when setup correctly, do not lose their effectiveness over time and, in some
cases, can work constantly and passively to reduce peaks and increase valleys in
demand. As the U.S. starts using more variable resources demand response programs
will doubtless spread from the more niche position it holds now to become one ocrf the

main pillars of our electric system.
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