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Nevada Dynamic Pricing Trial
Final Report

The NDPT demonstrates that voluntary time-of-use rates delivered savings to participants
and load-shifting benefits to all customers

Executive Summary

This report covers analysis and results of the Nevada Dynamic Pricing Trial (NDPT) operations from its
formal inception of recruiting in January 2013 through the close of the two-year program on February
28, 2015.

The NDPT was a set of research experiments jointly sponsored by NV Energy and the federal
Department of Energy (DOE) as required by the terms of the Smart Grid Investment Grant (SGIG) that
the DOE awarded to NV Energy. The NDPT design was approved by NV Energy, the DOE and by the
Public Utilities Commission of Nevada (PUCN), as described in the original and subsequently amended
NDPT Consumer Behavior Study Plan.

NV Energy conducted the NDPT as a program for single-family residential customers called Choose
When You Use. NV Energy enrolled volunteer households, and then supplied them with new time-
varying rates, digital and print energy education and programmable thermostats. Every participating
household had previously been on standard flat rate pricing and received either a time-of-use (TOU) rate
or a TOU rate with Critical Peak Pricing (CPP) events as part of the Choose When You Use program.
Some households received digital and print energy education in addition to the rate and some
households also received programmable thermostats. The intent of the NDPT was to monitor and
understand the household changes in electricity use that may occur in response to these treatments.

The NDPT investigated four hypotheses discussed later in this report.
The primary NDPT findings are these:

1. Customers responded to the NDPT by addressing their electricity use.
Customers rapidly volunteered for the program in large numbers; within six weeks, overall
enrollment reached 99% of maximum recruitment targets. A strong majority of participants
(85%) who completed the first year reenlisted in the program for a second year. Many
participants opted-in to similar TOU rates after the program ended. Choose When You Use
participants’ new habits of electricity use appeared to persist generally throughout the program,
and afterwards for the 43% of participants who transitioned to Optional-TOU rates.

2. Customers responded to the TOU and CPP rates by shifting their electricity use substantially.
During summer periods, participants shifted their electricity use out of more expensive rate
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periods between 19 and 36% in the South, and between 7 and 39% in the North. NDPT
participants shifted more than 3 MWH of electricity use out of more expensive rate periods
during the two years of the program. Choose When You Use proved to be a shifting program.

3. Customers did not respond to the TOU and CPP rates by reducing their overall electricity use.
Participants North and South generally did not respond to any of the treatments or
combinations of treatments by reducing their electricity use significantly. Choose When You Use
proved not to be an energy-conservation program.

4. Customer responses to the NDPT treatments differed over time and among segments of
customers.

Specifically, Choose When You Use results were concentrated in peak periods, but distributed
across many types of customers.

5. Combinations of the NDPT treatments yielded levels of customer response similar to those
provided by the TOU and CPP rates on their own.

Participants appreciated receiving the education and technology treatments, and they used
them, but adding education and technology treatments to the TOU and CPP rate treatments
delivered little incremental change in overall electricity use. In the South during peak periods,
and among engaged participants, these treatments did have modest incremental effects. But
Choose When You Use results were largely delivered as a result of time-varying rates, with or
without other treatments.

6. Customer responses to the NDPT treatments were associated with customer attitudes of
energy ownership.

Participants initially perceived Choose When You Use primarily as a new kind of money-saving
opportunity. Saving money is a very strong example of psychological ownership. Most Choose
When You Use participants learned how to save money by developing new habits of electricity
use at different times. Over the course of the two years of the program, NDPT participants saved
anet of $1,528,177.91 in total.

7. Customer responses to the NDPT treatments were associated with customer satisfaction with
energy ownership.

Some participants saved a substantial amount of money through Choose When You Use, but
many did not. However, participants became attached to the new habits of electricity use they
developed, even if the savings that resulted were modest. Choose When You Use participants
were generally satisfied with the combination of their modest savings, their status as savers, and
their prospects for saving in the future.

The NDPT demonstrates that voluntary time-varying electric rates in Nevada should be pursued, and
that they can deliver a satisfactory level of savings to customers and substantial load-shifting benefits to
NV Energy and all its customers.
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Nevada Dynamic Pricing Trial
Final Report

This report covers analysis and results of the Nevada Dynamic Pricing Trial (NDPT) operations from its
formal inception of recruiting in January 2013 through the close of the two-year program on February
28, 2015.

The NDPT was a set of research experiments jointly sponsored by NV Energy and the federal
Department of Energy (DOE) as required by the terms of the Smart Grid Investment Grant (SGIG) that
the DOE awarded to NV Energy. The NDPT design was approved by NV Energy, the DOE and by the
Public Utilities Commission of Nevada (PUCN), as described in the original and subsequently amended
NDPT Consumer Behavior Study Plan.

NV Energy conducted the NDPT as a program for single-family residential customers called Choose
When You Use. NV Energy enrolled volunteer households, and then supplied them with new time-
varying rates, digital and print energy education and programmable thermostats. Every participating
household had previously been on standard flat rate pricing and received either a time-of-use (TOU) rate
or a TOU rate with Critical Peak Pricing (CPP) events as part of the Choose When You Use program.
Some households received digital and print energy education in addition to the rate and some
households also received programmable thermostats. The intent of the NDPT was to monitor and
understand the household changes in electricity use that may occur in response to these treatments.

The NDPT demonstrates that voluntary time-varying electric rates in Nevada should be pursued, and
that they can deliver a satisfactory level of savings to customers and substantial load-shifting benefits to
NV Energy and all its customers.

Introduction to NV Energy

NV Energy, a MidAmerican Energy Holdings Company, has provided Nevada with power for more than a
century. NV Energy has served citizens in northern Nevada for over 150 years beginning as Sierra Pacific
Power (SPPC), and southern Nevada since 1906 as Nevada Power (NPC). The companies merged in 1999
and began doing business as NV Energy in 2008. NV Energy was acquired by Berkshire Hathaway Energy
in 2013.

Today NV Energy provides electricity to 1.3 million customers and a state tourist population of over 40
million annually. It’s nearly 46,000-square-mile service territory stretches north to south from Elko to
Laughlin. The company also provides natural gas to more than 155,000 citizens in the Reno-Sparks area.

The Advanced Metering Infrastructure (AMI) project known as NVEnergize began after NV Energy was
awarded the Smart Grid Investment Grant (SGIG) on December 24, 2009. The first smart meter was
installed in southern Nevada in September 2010 and since then smart meters have been installed at
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homes throughout the state, giving NV Energy the opportunity to provide customers with options to
manage their energy use through enhanced technology, tools and programs.

Figure 1: Nevada Map with NDPT Service Area
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The Nevada map in Figure 1 shows all areas that NV Energy offers service and highlights in gold the
areas where the NDPT was offered — the greater Reno-Sparks area in the North and the greater Las

Vegas area and Henderson in the South.
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Research Hypotheses
After consultation with the Public Utilities Commission of Nevada (PUCN), the NDPT was proposed as a
compliance item in NV Energy’s application for a federal Smart Grid Investment Grant (SGIG).

Once the federal grant was awarded to NV Energy, the NDPT team drafted the 2010 NDPT Consumer
Behavior Study Plan (CBSP), which was approved by NV Energy, the U.S. Department of Energy as
represented by Lawrence Berkley National Laboratories (LBNL), and the PUCN.

The NDPT CBSP identified the following hypotheses to be tested:

1. Customers will respond to
a. The time of use (TOU) and critical peak pricing (CPP) rates
b. The customer education, and
c. The enabling technology provided
by addressing, reducing, and shifting energy usage (i.e., by managing their energy use).

2. Customer energy management responses to the rates, education and technology treatments
will differ significantly over time and among segments of customers.

3. Combination of rates, education and technology treatments will yield customer energy
management responses that differ from the sum of the individual responses to those elements
over time and among segments.

4. The extent and persistence of customer energy management responses to rates, education and
technology treatments are significantly correlated with customer attitudes of

a. Energy ownership, and
b. Satisfaction with energy ownership.

These four hypotheses were chosen based on the new opportunities available to Nevadans and to
utilities, through the customer experience of the Smart Grid. Evaluating these hypotheses would be
feasible because of the NVEnergize Smart Meter deployment which was funded in part through the
federal SGIG.

Even before the Smart Grid arose, NV Energy had a strong and successful demand response program,
based on supplying programmable thermostats, load control devices and incentive payments to
customers. The utility recognized that not only would the Smart Grid make such technology-based
programs more attractive and economical, the Smart Grid would also make time-based rates and
customer energy education more feasible.

The NDPT was designed to provide different sets of customers with different combinations of these
experimental treatments (i.e., rates, education and technology), and then to examine the newly
available hourly household meter data to assess the impact these treatments had on household
electricity use across the year! before the trial began and the two years of the trial. Based on the NDPT,

1 Due to smart meter installation delays, some Program Year O electricity usage was unavailable.
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NV Energy can understand how its customers managed their energy use with the help these treatments
provided.

NV Energy’s interest in energy ownership and customer satisfaction arose from the utility’s conviction
that its customer-oriented programs should be based on well-informed customer choice. NV Energy
believed that customers who were pleased to take charge of their own energy management would
make the best choices about how and when to use energy. So while NV Energy aimed the NDPT to help
understand the statewide opportunity for time-varying rates, education and technology programs, the
utility’s interest was always to design better programs and to learn how to help more customers choose
among its programs more wisely.

NDPT Program Design
The NDPT was a controlled randomized experimental design established to support objectives, test
hypotheses and support the development of deliverables.

The NDPT had a fixed population from which to draw samples and to which NV Energy could market.
The population was limited due to smart meter installations and the data that would be available.

After the eligible population had been defined by service territory, customers were assigned to the
control and treatment groups. The control group was populated at ten times the minimum number of
participants for the largest treatment, and then the remaining population was split across the six
treatment groups as those who would be solicited for participation.

It was assumed that different treatments could be more or less appealing to customers and these
differences could lead to different acceptance rates.

Evidence from similar research around the country led NV Energy to assume that an acceptance rate of
approximately 3% should be achievable. Because the rate-only treatment was assumed to be a relatively
less-attractive program, since it only included a rate, the expected acceptance rate for these targeted
participants was set at 2%. Rate coupled with education was expected to be a more attractive program
so the acceptance rate was set at the median value of 3%. Lastly, rate with both education and
technology was assumed to be the most popular because of its three elements and the installation of
the thermostat, so its acceptance rate was set at 4%.

Figure 2 shows how the process of the NDPT sampling, assignment and recruitment worked for
customers and what steps the customer experienced.
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Figure 2: NDPT Experimental Design North and South
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Target Population

The NV Energy territory is divided into two smaller service territories: the North and the South. Only
customers on the single-family residential rate class were eligible to participate in the NDPT. At the time
of selection and recruitments, there were approximately 211,000 customers in the single-family
residential class in the North, and 499,000 in the South.

Despite the relatively large numbers of customers in the class both North and South, the number eligible
for the NDPT was substantially less due to multiple inclusion criterions:

e Customers had to have been in their home and had a smart meter installed prior to the start of
the 2012 summer in order to have adequate summer pretrial data (June 1, 2012 at NPC; July 1,
2012 at SPPC)

e Customers could not be participating in any demand response program (e.g. NPC's existing
ACLM program, Cool Share), net metering, Standby or existing optional TOU rate

e Customers could not be an employee of the Utility or be part of its load research sample

e Customers had to previously be taking service under the flat rate and could not be part of a
master-metered mobile home park

e Geographic bounds limited the northern trial to just the greater Reno/Sparks area known as
Truckee Meadows (i.e., no outlying districts such as Fernley or Elko)

A single wave recruitment strategy was used due to time constraints, and eligible participants were
marketed to for only their assigned treatment. Participants did not get to choose their rate or treatment
groups.

Sampling

Smart meters began installation earlier in southern Nevada than northern Nevada, which led to a larger
percentage of smart meter population from which to draw a sample population. After taking into
account all inclusion criterions, 150,371 customers were eligible to participate in the NDPT in the South
and 52,897 were eligible in the North.

Treatments

The NDPT elected to test two rate offerings: a simple Time-Of-Use (TOU) rate and a TOU rate that
included Critical Peak Pricing (CPP) events on select days. NV Energy includes two territories, South and
North, so the NDPT tested four new rates. Each of the four is notably different from one another in
pricing levels and structure. Every NDPT participant received one of the four rate structures but only
some received the additional education and technology combinations.

Table 1 describes the breakdown of the rate and treatment combinations by region.
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Table 1: NDPT Cells by Region

NDPT Cells by Region

TOU: Time-of-Use rate treatment
CPP: Critical Peak Pricing rate treatment
E:  Education treatment

T: Technology treatment

North TOU TOU+E TOU+E+T CPP CPP+E CPP+E+T
South TOU TOU+E TOU+E+T CpP CPP+E CPP+E+T
Legend

Timeline

Planning and implementation for Choose When You Use began in December 2009 with the DOE
Assistance Agreement issued. From there, the design of the program through the Consumer Behavior
Study Plan (CBSP) was drafted, revised and accepted. There was a fourteen month delay in starting the
program from the original plan due to a delay in smart meter installation. Both territories and all
treatments began on March 1, 2013. Program Year 1 ended February 28, 2014 and the entire program

ended on February 28, 2015.

Figure 3 outlines the major dates throughout the entire NDPT from inception through completion.

NV Energy DOE Project Number DE-OE0000205
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Figure 3: NDPT Timeline
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Recruitment

Customers were first contacted by mail through two separate mailings as a program announcement and
notice that they had a time-limited choice to either enroll as a participant in the particular treatment
offered or continue taking service under the default flat rate. Recruitment for the twelve treatments
was broken down into three waves: rates with education and technology, rate only, and rate with
education. This approach was taken in order to avoid overwhelming the call center with inbound calls of
everyone receiving the enrollment packets on the same day. The mailings for each treatment were
spread across a week’s time.

Each customer was given the choice to participate or decline, and could enroll by returning the mail
postcard, calling into the dedicated NDPT customer service line (inbound calls), enrolling on the website,
or responding to an outbound solicitation call. Table 2 shows the final enroliment numbers by territory
and treatment.

Table 2: Final Enrollment by Territory and Treatment

North South Total
TOU 435 430 865
TOU+E 296 323 619
TOU+E+T 150 317 467
CPP 334 914 1,248
CPP+E 300 731 1,031
CPP+E+T 322 703 1,025
Totals 1,837 3,418 5,255

Customers who enrolled in the program were called immediately after the program started and asked to
take a survey. From early March 2013 to early May 2013, customers were surveyed for basic energy use
guestions about the household habits and demographic information. This baseline survey was
administered by the University of Nevada, Las Vegas Cannon Survey Center and Active TeleSource (ATS)
over the phone. A second similar survey was later administered in 2015 to see the impacts of the
program. Below are the number of customers who participated in the survey by location and treatment.

Table 3: Enrolled Customers Participating in 2013 Baseline Survey

North South Total
TOU 229 230 459
TOU+E 154 171 325
TOU+E+T 103 188 291
CPP 193 477 670
CPP+E 151 352 503
CPP+E+T 196 399 595
Totals 1,026 1,817 2,843
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Rate Treatment
All of the NDPT rates were designed to follow two principles: better cost alignment and customer

choice. First, given the current two-part rate structure, all of the NDPT rates were designed to better
align the costs customers pay with the true costs of providing service. When electricity is cheaper to

provide, it costs the customer less (off-peak) and when it's more expensive to provide, it costs the
customer more (mid-peak and on-peak). Second, all of the NDPT rates included a best bill guarantee for
the first year of the program, and permitted participants to elect the Equal Payment Plan (EPP) as an

option to mitigate potentially high bills.

The NDPT tested two different kinds of rates. The first was a time-of-use (TOU) rate similar in design to
NV Energy’s existing optional TOU rate, but more closely tracking the cost of providing service hour by

hour and season by season. The second NDPT rate was a critical peak pricing (CPP) rate, using the

NDPT’s TOU rate design as a basis, but added a fixed number of designated pricing events across certain

hours on certain summer days.

Northern Nevada
The TOU period definitions in the North TOU schedule were split into two seasons: summer and winter.
Winter (October through June) on-peak was 5 p.m. to 9 p.m. daily and off-peak was 9 p.m.to 5 p.m.

daily. Summer (July through September) on-peak was 1 p.m. to 6 p.m. weekdays and mid-peak was 10

a.m.to 1l p.m.and 6 p.m. to 9 p.m. weekdays. Summer off-peak was all other hours in July through

September, including all weekend hours.

For the CPP rate schedule in the North, the Critical Peak costs and rates are separated from the summer

on-peak period, with one summer season and one critical peak rate. The Critical Peak periods in the
North were the last four hours, 2 p.m. to 6 p.m., during the summer on-peak period for 16 non-holiday
weekday events called by the company. During each summer of the NDPT in the North, NV Energy called

14 events between July and August and two in September.

Table 4: Northern Nevada TOU Rate Periods

Winter Summer
October through June July through September
h On-Peak Off-Peak On-Peak Mid-Peak Off-Peak
Nl\(l)rt Zm Weekdays All Weekend
evada . 10-
5:00 p.m. to 9:00 p.m. to Weekdays Early: 10:00 a.m. hours and
9:00 p.m. dail 5:00 o.m. dail 1:00 p.m. to to 1:00 p.m. Weekdays
Lo p-m-dafly | oL p-m. datly 6:00 p.m. Late: 6:00 p.m. 9:00 p.m. to
t0 9:00 p.m. 10:00 a.m.
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Customers in the North TOU cells received the following graphics in their recruitment materials to help

them understand the rate structure:

Figure 4: North Time-Of-Use Rate Graphics

WINTER

October through June
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PER kWh
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-_
12:00 a.m. 5 p.m. 9 p.m. Midnight

SUMMER

WEEKDAY RATES:
July through September

ON-PEAK
$0.39556
MID-PEAK
$0.21196
OFF-PEAK $0.06785 |
12:00 a.m. 10am. 1pm. 6p.m.  9p.m. Midnight
WEEKEND RATES:

July through September

(

12:00 a.m. Naon Midnight

OFF-PEAK $0.06785

And customers in the North CPP cells received the following graphics in their recruitment materials:

Figure 5: North Critical Peak Pricing Rate Graphics

WINTER

October through June
ALL PRICES
PER kWh
ON-PEAK
$0.10106
-_
12:00 a.m. 5 p.m. 9 p.m. Midnight

Southern Nevada

SUMMER
WEEKDAY RATES:
July through September

*Only 16 total
Peak Days
from July through
September

ON-PEAK (
MID-PEAK |- =00
5021196
| I—

12:00 a.m. 10am. 1pm. 6p.m.  9p.m. Midnight

WEEKEND RATES:
July through September

(

12:00 a.m, Noon Midnight

OFF-PEAK 50.06785

In the South, the NDPT TOU definitions separated the summer season into two periods for the TOU rate
structure: core and shoulder. The core summer was July and August, and the shoulder summer was June
and September. Winter was the balance of October through May. The core and shoulder summer on-
peak periods were both from 2 p.m. to 7 p.m. These changes provided TOU periods that were reflective
of system costs across the year.
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The Critical Peak Pricing (CPP) rate schedule for southern Nevada used the same period definitions as
the TOU schedule but added another element: 72 very high cost on-peak hours allocated across 18
Critical Peak events, each four hours long, from 3 p.m. to 7 p.m. during non-holiday weekdays.

For the NDPT in the South, four of the 18 Critical Peak Events each year were called in June and
September and the remaining 14 were called during July and August.

Table 5: Southern Nevada TOU Rate Periods

Winter Summer Core Summer Shoulder
October through May July and August June and September
Southern On-Peak Off-Peak On-Peak Off-Peak
Nevada Off-Peak 2:00 p.m.to | 7:00 p.m.to | 2:00 p.m.to | 7:00 p.m.to
7:00 p.m. 2:00 p.m. 7:00 p.m. 2:00 p.m.
daily daily daily daily

Customers in the South TOU cells received the following graphics in their recruitment materials to help

them understand the rate structure:

Figure 6: South Time-Of-Use Rate Graphics

WINTER

October through May

ALL PRICES
PER kWh

-
"

OFF-PEAK 50.07218

Midnight

12:00 a.m. Noon
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SUMMER
SHOULDER MONTHS:
June and September

r
.
OFF-PEAK 50.07218 | ]
12:00 a.m. 2p.m. 7p.m.  Midnight
CORE MONTHS:
July and August ON-PEAK
$0.44871
(
\
]
12:00 a.m. 2 p.m. 7 p.m. Midnight
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And customers in the South CPP cells received this rate card graphics in their recruitment materials:

Figure 7: South Critical Peak Pricing Rate Graphics

SUMMER
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r July and August August
" o
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Rate Design

Rates were developed based upon the reconciled marginal costs for the otherwise applicable flat rate
schedules. The rates were revenue neutral, such that the average consumer would pay the same
amount as they would have on the flat rate, assuming no changes in consumption behavior. The rates
were approved in March 2011 and updated quarterly when all rates were changed as a result of a
change in a component of the total rate.

The NDPT rates were designed so that participating customers who changed their consumption behavior
to reduce usage during higher cost hours would lower costs and save money as a result. Those
participants who had higher usage and higher costs would pay more. Rates for both companies were
attenuated somewhat from full cost-based rates, but the NDPT rates were more reflective of full costs
than the rates participants would have experienced in the past with two-part flat rates. TOU period
definitions in each region varied due to different costs at each company.

For each NDPT rate class, on-peak rates and the Critical Peak Period rates were calculated from the
same on-peak period marginal generation and energy costs as the TOU rates, but these marginal costs
were split between the two periods. For the CPP rates, marginal transmission and distribution costs per
kWh for both the Critical Peak Periods and the on-peak periods were the same as the marginal cost per
kWh identified by the on-peak rate calculations for the TOU rates.

During NDPT rate development, the summer on-peak days with the highest marginal generation and
energy costs per kWh were identified separately as the CPP rate periods. This separation established the
Critical Peak Period rate as higher than the corresponding summer on-peak rate and caused the on-peak
CPP rate (for non-critical peak hours) to be less than the corresponding on-peak TOU rate for all non-
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Critical Peak hours. The lower on-peak rate balances against the fact that the rate for CPP participants
during critical peak hours was much greater than the on-peak TOU rate. ?

Critical Peak Period Events

While the number of CPP events differed in the North and South (18 in the South, 16 in the North),
many of the rules around the events did not. In both regions there were no more than nine events in
one month and no more than five events in a row on eligible days. Events were only called on non-
holiday weekdays. The event times differed but were consistent across the events in each region (South:
3 -7 p.m.and North: 2 -6 p.m.)

CPP Event Nomination

CPP events were elected by utilizing a forward cascading model that took into account how many days
still needed to be nominated versus the eligible days remaining in the month. The model nominated
days based on seasonal and weekly forecasts of system demand. Each morning, the seven day forecast
was inserted into the model and run to decide if the next business day should be nominated for an
event by evaluating if that next day would be one of the highest forecasted demand days left in the
month, assuming there were days left to nominate. For example, if there was a need to select three
more events in July, the next day would be an event if it was at least the third highest forecasted day
remaining in the month, in terms of system demand. Because the north and south trials were separate,
events were nominated independently for each territory. Customers were notified of the event the day
prior to an event by 4 p.m. through their selected communication channel®: text message, voice calls or
email. Notifications were also posted on NV Energy’s online customer portal, MyAccount.

The following figures highlight the days CPP events were called in each year:

Figure 8: NDPT North CPP Event Days Summer 2013

July 2013 August 2013 September 2013
S| M| T|W|T F S SIM| T |W|T F S
1 2 3 2 (3|4 |5)|6]|7
4 78910 [ 8]9[10]11]12 53] 14
11|12 15 |16 | 17 15|16 |17 |18 |19 | 20 | 21
18 19|20 |21 |22 |23 |24 22 H 24 | 25 | 26 | 27 | 28
25|26 272829 |80 31| |29]30

2 Customers had the option of being on the Equal Payment Plan in addition to the NDPT to average customers’ bills
over a 12-month period to help reduce costs and budget finances.

3 An investigation and analysis was conducted after summer 2013 and NV Energy determined that some CPP
customers were not receiving their CPP Event Notifications. As a result, NV Energy issued a one-time bill credit in
December 2013 for the amount of energy consumed in kWh for the event in which notification wasn’t received,
multiplied by difference between the critical peak rate and the applicable on-peak rate. More information about
the CPP Notification refund can be found in the interim report found in the resource library of smartgrid.gov.

22| Page
NV Energy DOE Project Number DE-OE0000205




Figure 9: NDPT North CPP Event Days Summer 2014

July 2014 August 2014 September 2014
S| M| T |W|T F S M| T|W|T F | S S| M| T|W|T S
4 H 2 1 H 4 6
6 10|11 |12 3(4|5|6]7]|8]|°9 718119 (10|11 12|13
13 17 | 18 | 19 10 /1112|1314 | 15| 16 14 |15|16 |17 |18 |19 |20
201212223 |24|25]|26 17 21|22 23 2122|2324 |25 |26 |27
27 1281293031 24 | 25| 26| 27 30 2812930
31
Figure 10: NDPT South CPP Event Days Summer 2013
June 2013 July 2013
SIM|T|W|T]|F
1
2 [3]4a]s5 |6 B8
9 |10(11|12 (13|14 |15
16 |17 |18 (19| 20| 21| 22
23 |24 | 25| 26 | 27 29
30 H
August 2013 September 2013
S|{M| T |W|T]|F]|S SIM|T|W|T|F]|S
11213 1123 |4]5 H 7
4 8 |9 |10 8|9 (10|11 (12|13 |14
11|12 | 13 16 | 17 15-17 181 19|20 | 21
1811920 (21|22|23]|24 22 123|124 125|26|27 |28
25126 |27 (28|29|30|31 29 | 30
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Figure 11: NDPT South CPP Event Days Summer 2014

June 2014 July 2014
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Best Bill Guarantee
Both TOU and CPP NDPT rates included a best bill guarantee for the first year in which participants were
held harmless from paying more annually on the dynamic rates than they would have had they been
billed on the otherwise applicable flat rate. At the end of the first year, if customers paid more on the
dynamic rate than they would have on the flat rate, a bill credit was issued to their account. The bill
guarantee went away for the second year since customers had enough experience to determine if they

should continue on with the program or not. Of those customers who completed Program Year 1, 339
(11%) participants in the South and 754 (41%) in the North, received a refund. The full results are in the

following tables.

Table 6: NDPT Participants Receiving a Best Bill Guarantee Refund - North

Eligible Participants (#)

Participants Refunded (#)

Average Refund ($)

TOU 420 186 81.57
TOU+E 273 141 96.89
TOU+E+T 136 74 77.01
CPP 318 93 83.25
CPP+E 284 147 85.61
CPP+E+T 303 113 64.32
All North 1,734 754 82.40
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Table 7: NDPT Participants Receiving a Best Bill Guarantee Refund — South

Eligible Participants (#) Participants Refunded (#) Average Refund ($)
TOU 375 98 75.77
TOU+E 290 76 75.56
TOU+E+T 290 63 70.30
CcpPP 833 53 39.44
CPP+E 643 39 35.69
CPP+E+T 651 10 20.83
All South \ 3,082 339 62.79

Education Treatment

The NDPT was designed to test treatments that potentially could be introduced once the program’s
research was complete and also would be capable of providing the data required for an assessment of
the treatment’s impacts on electricity usage.

NV Energy selected Vergence Entertainment LLC (Vergence) to design and deliver the education
treatment component of the NDPT. Vergence worked with partners in rich media development,
incentive programs, research and instructional design to develop a multi-media education treatment
that included print, email, SMS (Short Message Service), IVR (Interactive Voice Response), video and
website development.

The NDPT elected to use a different kind of education treatment based on the Vergence Entertainment
Ringorang® engagement system. Vergence piloted this innovative game approach with Puget Sound
Energy to train utility employees in technical content through online and mobile game play. The
repetition, competition and entertainment of the game experience led to player learning. The NDPT
team reasoned that a similar application could be developed for consumer energy education and
Vergence created it for the program.

Eight of the twelve NDPT cells included the education treatment in combination with a rate treatment.
Four of the eight cells also included the technology treatment. After recruitment, the NDPT included an
initial cohort of 3,142 NDPT participants in all education treatments. As shown in the following table,
2,870 education treatment participants completed Program Year 1 and were widely distributed across
the eight cells, North and South.
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Table 8: NDPT Education Treatment Participants Enrolled at End of Program Year 1

NDPT Treatment Initial Program Enrollment End of Program Year 1

Group North South Totals North South | Totals
TOU+E 296 323 619 273 290 563
TOU+E+T 150 317 467 136 290 426
CPP+E 300 731 1,031 284 643 927
CPP+E+T 322 703 1,025 303 651 954
Totals 1,068 2,074 3,142 996 1,874 2,870

Play Learn Win

The main component of the NDPT education treatment operating system was Play Learn Win (PLW), an
online game application developed for the NDPT by Vergence Entertainment and made available either
on a computer (Apple or Windows systems) or over a mobile telephone (Apple, Android or Blackberry
systems). PLW players received questions about energy usage that were pushed to them at different
times of the day. Considerable effort was expended to ensure that the NDPT education treatment would
be equally available across a number of technical platforms and devices. Curriculum learning elements
were incorporated into teaching modules that spanned print, online and mobile channels, each capable
of delivering the curriculum learning element multiple times through multiple formats.

The education treatment required online remote installation of the PLW software, which meant that
education treatment participants had to understand that the software was related to their Choose
When You Use program. Participants then had to take the time to install the application and become
familiar with the game-playing routine. Because the education treatment communications were remote
(mail, email, and telephone), considerable effort was taken to establish contact with recruited
participants and confirm that they had successfully downloaded the PLW software onto their computers
or mobile devices.

The installation effort began immediately after recruitment in February 2013, when participants were
sent a Welcome Kit. Just before the formal beginning of the NDPT in March 2013, education treatment
participants were sent a second copy of the Welcome Kit along with a deck of 56 playing cards that
contained curriculum elements and energy-saving tips referenced in subsequent PLW games. The
education treatment was administered until August 28, 2013, when the last prize was awarded.

The following figures are examples of the Welcome Kit, playing cards and the Ringorang® game.
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Figure 12: Education Treatment Welcome Kit
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reach the team at 1-800-255-0990 or

Print Games & Puzzles will arrive nvesupport@play-learn-win.com,

by U.S. mail giving you another
chance to play, learn, and win.

Install the Ringorang® app o your Sign in using the login you creates
smartphone and/or computer.

The Deck is included in this
mailing. Your very own playing
cards that double as a cheat sheet

&
THANK YOU AGAIN FOR YOUR PARTICIPATION IN PLAY-LEARN-WIN FROM NV ENERGY. A=< That'sit! You are now ready to Play, Learn, and Win!
Let the games begin! NVEnergy. cive usa call at 1-800-255-0990 for immediate assistance

PLAY > LEARN > WIN

PRIZES

EASY STEPS TO WIN: 1) Activate your account. 2) Play the games.

Daily Ringorang® Prizes Cash Prize Sweepstakes
Every day a Ringorang® game is active, players can Through regular participation in the
earn prizes - just for participating! Amazon.com Gift program, you can earn entries into

Cards will be distributed daily. The top three players Prize Sweepstakes drawings,
in each game will also receive a gift card, each worth at least $500!

Grand Prize Sweepstakes Packages
Not only will your Cash Prize Sweepstakes entries automatically qualify for that Cash Prize drawing,
each entry you earn by your active participation in the Ringorang® games will also automatically
enter you for a chance to win one of four Grand Prize Sweepstakes!

Nevada Entertainment Getaway Prize Packages  Package includes:
One winner and their guest will be selected to enjoy a detuxe
fabulous entertainment getaway in beautiful Reno, Nevada!

Nevada Entertainment Getaway Prize Packages
One winner and their guest will be selected to enjoy an
entertainment getaway in fabulous Las Vegas, Nevadal

NV Energy Savings Make-over Package Package includes:
The lucky winner will have a full home energy savings o f
n and more! Save energy and save money!

ics and Education Prize Package
The Lucky winner will receive a fully
transferable Educational Grant from Nevada’s
Higher Education System and much more! . sto d

ional Grant
valley Inn in Mindon, NV.
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Figure 13: Examples from the Education Treatment Deck of Playing Cards

NVEnergy.

PLAY > LEARN > WIN

LEARN A LITTLE. SAVE A LOT.

Shifting laundry and dishwashing
to late evening saves energy, and

can save money too.
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compact fluorescent bulbs. For even

Replace incandescent lightbulbs with
more savings, use LED bulbs.

Color choices can
create nice warm
light in any room.
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Figure 14: Education Treatment Ringorang® Interface

w Timeline m Timeline
7®)

¢ Ringorang Question .

PLAY > LEARN > WIN PLAY > LEARN > WIN

Connecting the Dots: Part 1 4 Connecting the Dots: Part 1 - =

T o

s = 4 90% of energy used for washing clothes is for
Which of the tips below can save you nearly heating the water
half of the energy used to wash a load of c
laundry?
4

Choose your answer. | 4 /
| Keep colors Use warm instead
separate of hot water Tap here to learn more about this
subject.

J .
R

Participation

Play Learn Win and the other components of the NDPT education treatment were all developed as a
new customer service element specifically for the NDPT. Engaging customers required continual effort
during the recruitment and application installation process and that did not stop once the game started.
Sixty-nine percent of education treatment participants engaged with the treatment in some way. Nearly
24% of education treatment participants answered 50% or more of the PLW questions posed to them.
And over 21% of education treatment participants responded through text or IVR to the mailings —an
average of 2.87 responses each. Despite efforts to engage customers, 31% of education participants
neither downloaded the PLW game nor responded to the mailings.

Technology Treatment

The NDPT was designed to be a pricing study and to be focused on the roles that education and
technology may have when employed in addition to new rates. The NDPT did not include rate plus
technology cells since NV Energy already had considerable experience through its demand response
program and studies of home energy displays. Therefore, the technology treatment for the NDPT was
only provided to participants who also received the new rate and education treatment.

The NDPT was designed to test treatments feasible to introduce once the program’s research was
complete, and that were capable of providing the data required to assess the treatments’ impacts on
electricity usage. The EcoFactor system had been tested previously at NV Energy and had been deployed
in the NV Energy demand response program. Applying the EcoFactor system in the NDPT was a natural
extension of these previous activities.
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The EcoFactor NDPT technology treatment consisted of one or more new programmable thermostats
with online connections linking the participant, NV Energy and EcoFactor. The EcoFactor website
provided the participant with the ability to program the thermostats online, through a computer or
mobile telephone. The online connection also enabled the utility and EcoFactor to program and
reprogram the thermostats remotely. During the NDPT, NV Energy did not program or reprogram
participant’s thermostats, but during Program Year 1 EcoFactor did regularly reprogram participants’
thermostats as part of an optimization feature.

Installation

To receive the NDPT technology treatment, the participants needed to schedule and attend the field
installation of their new thermostats, which included the establishment of a communications link
between the thermostats and EcoFactor. At installation, installers walked the participant through
programming their thermostats according to the participants’ preferences. NDPT staff monitored some
NDPT field installations of EcoFactor technology for compliance with specified procedures and for an
understanding of the customer experience.

After installation, the EcoFactor technology treatment required little customer interaction, although
several sources were available. Participants continued to have access to the web portal that allowed
them to reprogram their thermostat through a scheduling wizard tool. This tool helped participants
program the thermostats based on their desired set points. NDPT technology treatment participants had
three channels to access the EcoFactor thermostat or customer service: online, via a smartphone
application or through the customer service center.

The EcoFactor technology treatment could also intervene in the participants’ experiences through an
optimization function. The optimization function was designed to provide participants with a more
economical experience than they had programmed. By evaluating the programming and operating
conditions, it could automatically adjust the participants’ programming to nudge them to be more
energy efficient. This occurred without any specific notification of the individual adjustments to the
participant or without any specific authorization by the participant. Optimization was turned off in
Program Year 2.

As part of the NDPT, 2,217 EcoFactor thermostats were installed in 1,380 homes in the North and South
trials. Most installations were completed between January and March 2013. Table 9 details the installed
thermostats throughout the program and Figures 15 through 17 show the thermostat, web portal and
mobile application for adjusting the thermostat.
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Table 9: EcoFactor Device Installations by Territory and Treatment Class throughout NDPT

NDPT Devices Installed Participating Households* Final Completed Program
Treatment Year 2
Group North | South | Totals | North South | Totals | North | South | Totals
TOU+E+T 152 433 585 136 290 426 103 221 324
CPP+E+T 400 | 1,232 | 1,632 303 651 954 205 534 739
Totals 552 1,665 | 2,217 439 941 1,380 308 755 1,063

Figure 15: EcoFactor Two-Way Communicating Thermostat

LA N pvasced

MAY

4 These numbers differ slightly from Table 32 in Volume 1 of the Interim Report, as there were a few corrections
made to the files containing enrollment and terminations after Program Year 1.
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Figure 16: EcoFactor Web Portal

COMAILS PECSIactoe (00 | Siga out @E(O FACTOR

N ) 2

NOW (TEMP) FUTURSE (S€T7) REPORY CARD MESSAGES nccounT HELP

Figure 17: EcoFactor Mobile Application
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NDPT Operations
The NDPT Interim Report was accepted and approved by the DOE on August 5, 2015. Those interested in
reading the report can find it on smartgrid.gov within the Resource Library.

Billing

Standard NV Energy billing spreads residential customers across many billing cycles. This makes it harder
to present customers the same information at the same time, as they are billed at different times
throughout the month. As a result, the NDPT tariffs had a special condition that allowed NV Energy to
move anyone participating in the NDPT to calendar month billing from their current billing cycle®.

On March 1, 2013, the first day of the rate treatment, all participating customers were final billed on the
flat rate for the number of days they were into their billing cycle. At the same time, they were moved to
calendar month billing and placed on the new time-of-use rate. This brought all NDPT participants into
the same billing cycle.

Tariffs

The NDPT was regulated by four different tariffs for the two service territories and two dynamic rates:
North TOU, South TOU, North CPP and South CPP that were originally filed in Nevada Public Utilities
Commission Docket Nos. 10-08014 and 10-08015. Those tariffs were then modified through advice
letter filings in Docket Nos. 12-10020 and 12-10021 which modified the dates of the NDPT, modified
language regarding the technology package and removed the requirement to physically sign an
acknowledgement to participate in the trial.

Participants in the NDPT were also subject to various other tariffs, like all residential customers,
including Miscellaneous Charges, Deferred Energy Accounting Adjustment, Energy Efficiency rate and
Renewable Energy Program Rate, as well as all the approved rules that apply to customers.

The Statement of Rates contains the actual price per kilowatt that customers are charged for energy by
component. This tariff is updated as rates change for all classes, which is at least quarterly as energy
prices are modified to reflect changes in the BTER (Base Tariff Energy Rate).

Customer Service

The NDPT decided to use an outsourced call center for recruitment and enrollment that is used by the
company for peak seasons, high volume and overflow, to ensure that NDPT customers were assisted
personally and as quickly as possible. The NDPT program relied on specialized support systems such as
the Demand Response Management System (DRMS) to manage enrollment and technology installations
and required the NDPT Customer Service Representatives (CSRs) to have specialized skills not required
by typical in-house personnel.

The dedicated NDPT customer service team allowed the program to conduct special training sessions to
give CSRs in depth knowledge of the NDPT advanced time-of-use rates, education and technology
treatments. The NDPT customer service team was given specialized training on HVAC systems, energy

5 Note that customers were still allowed to pick their payment due dates, pursuant to Rule 5.
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management devices and equipment installation. This team was able to provide all customer support for
the education treatment including the ability to reset passwords, resend materials and enrollment
emails and diagnose connectivity and device issues.

Participant Communications

The NDPT was rich with customer interactions and communication channels. Starting with the
recruitment materials, customers received information directed specifically to them. Monthly
summaries allowed the customer to see where they stood each month with their savings and could
make choices to adjust their behavior. CPP event notifications, summer reminder letters and
interactions with the customer service team helped shape a unique experience for those participating in
the NDPT.

Monthly Bill Statements

Before the trial began, customers were used to receiving a monthly bill statement outlining their
kilowatt usage, current rate price and associated fees either through physical U.S. mail or as a paperless
bill through their email. Approximately 14% of all NV Energy customers receive their monthly bill
statement online. The customer’s preference of receipt did not change when the trial began as all billing
dates changed to align all NDPT participants on the same schedule.
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Monthly Energy Reports

In addition to monthly bills, monthly energy reports were sent to customers to help track how they are
using energy and the resulting charges compared to the flat rate. Energy saving tips and important
information were included within each report along with the direct NDPT customer service phone
number for any questions. The first summaries were sent in May 2013 for the month of April. No
summary was sent for February 2014 because the Year 1 True Up letter was sent at the same time and
both would contain similar information.

Figure 18: Typical Monthly Customer Communications Timeline

5/3/2014 5/16/2014
Customer Mailed NV Energy Bill Customer Mailed Monthly Energy Report
I A |
| v A4 |
5/1/2014 5/30/2014

Customers received at least two communication pieces from the company each month. Around the 3™
of the month, customers were mailed their monthly bill. It was received within approximately three to
five days, excluding holidays. For customers who chose to receive their bill online, the bill was available
the day after the bill date. The bill included kWh usage for the past month, rates and fees. Between the
16" and 20™ of each month, the customer was mailed their Monthly Energy Report. As shown in Figure
18, this report showed the customer what their bill looked like compared to what they would have paid
on the flat rate and compared their usage to the same month a year prior. Customers were then shown
a smiley face if they saved during that month or over the program year. If they lost money that month,
there was a statement encouraging different electricity use behaviors. After a graph of a sample day’s
usage, the back of the report included a rate graphic as a reminder of the program days and rates. It also
included any important information the customer should be aware of and energy tips to help customers
save money and reduce usage on the NDPT.
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Figure 19: NDPT Home Energy Report Example

GNVENergy CHOOSE"USE[V/  venysummry e

Account: |
Premise: |
Customer: |

Service Address:

LAS VEGAS, NV

]
] For any questions, call 1-800-255-0990

LAS VEGAS, NV [

How have you done so far with Choose When You Use ?
Comparative charge

Your bill on the Choose

gened When You Use program on your old rate pisrencs
March 2014 $ 146.16 | $ 215.11 | $ (68.95) -32.1%
Program-to-Date
146.16 215.11 68.95 -32.
3/2014t03/2004 | ° $ $ (68.95) 32.1%
March 2013 $ 132.44 | $ 205.58 | $ (73.14) -35.6%

Above charges include estimated taxes and fees and may differ slightly from your actual bill.

Congratulations!
You Saved this Month!

You've Saved Program to Date!

Tuesday, March 25, 2014

High 84° F Low 55°F
KWH
5.00
This chart is one example of what you can see
4.00 online.
3.00 NV Energy makes it possible to see your energy
usage every day with My Account.
2,00 Visit nvenergy.com/myaccount
1.00
0.00
6a.m. Noon 6 p.m Midnight
HOURS
m Off-Peak
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New rates are in effect!

All NV Energy electric rates, including Choose When You Use rates, change quarterly as operating
costs change. The Public Utilities Commission of Nevada approved the following rates effective
April 1st. For a breakdown of your rate, please see your bill.

WINTER

October through May

ALL PRICES
PER kWh

(
k

OFF-PEAK $0.08381

12:00 a.m. Noon Midnight

Your Choose When You Use program features dynamic rate pricing that charges
different prices for electricity at different times of day, and in different seasons.
When electricity is cheaper for us to provide, your price is lower;
when electricity is more expensive for us to provide, your price is higher.

Here's how some Choose When You Use customers have saved:

Turn off TVs_when you're Do loads of laundry drying in Seal leaky ductwork to reduce the
l_’":’t watching them. A quick sequence. You can save amount of air you're cooling by up to
typical flat screen TV left on energy by using the heat 20%. Not sure where to look for leaky
for several hours aday fora already in the dryer. Make sure ductwork?
year will cost you you regularly clean the lint Call NV Energy for a free energy audit at
approximately $35 more screen on the dryer. 702-402-5555.
each year.
TURN IT OFF CHANGE THE TIME TUNE IT UP

For more energy saving tips, visit our website at nvenergy.com/save

Have questions? Call 1-800-255-0990 to talk with a Choose When You Use representative.

IMPORTANT REMINDER: Remember with the Choose When You Use program it is necessary to compare your differences in bills to the flat rate schedule over a
full 12 months. This is because there are a small number of hours in which the prices are higher than the flat rate, which may lead to higher bills at certain times,
especially in the summer season. You have the opportunity to save more over the entire year because of the large number of less expensive Off-Peak hours.

Customers always have the option of visiting nvenergy.com or obtaining their account information
through MyAccount. Both can be accessed through the NV Energy website. In addition to logging on to
MyAccount, customers can find tips to conserve energy and resources to help teach their children about
the importance of using energy wisely through games and other outside links. When first visiting the
website, customers are greeted with timely utility information and programs that they are able to sign
up for. If the customer needs utility service assistance such as starting, stopping or transferring service,
reporting an outage, signing up for paperless billing and more, the website will direct them to the
information that they need.
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Participant Surveys

The NDPT conducted two major surveys of customers to get to know their household, how they use
energy and what changed because of the program. Both surveys were administered by the University of
Nevada, Las Vegas Cannon Survey Center and by Active TeleSource (ATS) over the phone.

The 2013 Baseline Survey was conducted from March 2013 to May 2013. The Baseline Survey was
approximately 70 items that asked customers a series of questions to determine their willingness to
spend time evaluating their energy use, prior program knowledge and gather some demographic
information. This helped the NDPT get an idea of who the NDPT customers were and the information
would help during analysis stages to help understand the NDPT customer.

The 2015 Demographic Survey was conducted from February 2015 to April 2015 and surveyed NDPT
participants and members of the control group. The Demographic Survey was between 78 and 110
guestions depending on the group being called and also focused on energy use, household habits and
demographic information. For NDPT participants, questions were asked specifically about actions taken
and habits formed during the pricing trial. The surveys are a major part of the program analysis since it
takes the average customer’s actions and reactions to the program in account. The survey was taken by
412 NDPT participants in the North and 818 in the South. Those who completed the survey were put
into a drawing for a $1,000 American Express gift card. The winner was drawn at the close of the survey
in April 2015.

Customer Focus Groups

NDPT participants were invited to participate in focus groups in the north and south during both years of
the program, and after the program ended. During the first year, three sets of focus groups were
completed (18 North and 18 South); during the second year of the program an additional two sets (eight
North and eight South) were held. After the program, one set of focus groups was completed (four
North and four South). Groups held during the program were recruited by cell, some later groups were
recruited across cells by savings status or transition status.

Focus groups were conducted according to a research protocol in each case. All focus groups were
transcribed. Some direct comments from the focus group comments are included in this report.
Attendees were assured of their anonymity in subsequent review, reporting, and analysis of the focus
group research.

In-Home Interviews

After the close of the program, NDPT participants were also invited to participate in in-home interviews.
A total of 20 such interviews were conducted, ten in the North and ten in the South. Each interview
consisted of a 30-90 minute conversation with one or more members of an individual participating
household.

In-home interviews were conducted according to a research protocol in each case, but participants’
responses ranged widely. Attendees were assured of their anonymity in subsequent review, reporting,
and analysis of the in-home research.
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NDPT Databases

As the NDPT progressed through recruitment, Program Year 1 and Program Year 2, different databases
were created to track customer decisions, collect meter data and comply with DOE requirements. The

following is a list of databases that were created and used throughout the program and during analysis
work.

e Master file: all customer data coded by a unique NDPT ID to protect customer information

e 2013 Baseline Survey files

e Education Survey files: administered during the education treatment to determine learning

e 2015 Demographic Survey files

e EPP Customer lists: used to identify customers choosing EPP for a Report to PUCN

e Program Year 1 Savers/Non-Savers list: customer letters at the end of Program Year 1 were sent
using this list

e End of Program Savers/Non-Savers list: identification for analysis

e Education Treatment files: a list of active education treatment participants

e Focus Group Transcripts: used to document information from focus group participants for
Hypothesis 4 analysis

e Focus Group Videos: used to create transcripts

e Thermostat installation files

e Meter Data files: used for analysis

e Recruitment files: all materials sent during recruitment

e End of Program Year 1 files: all materials sent during reenlistment

e End of Program Transition: all files sent at the end of the program

o All Department of Energy required files: determined from SGIG Guidance Document #10

These files were used throughout the analysis.

Program Transition

The state of Nevada is a very diverse area that boasts something for everyone to enjoy with its outdoor
recreation, gaming and farming industries. Each of these brings many people to the area each year,
which creates a unique problem for NV Energy to overcome in providing energy and collecting bill
payments as the move-in and move-out numbers change. This contributed to the attrition the program
saw during both years of the trial.

Program Year 1 Attrition

The NDPT experienced three types of attrition during Program Year 1, resulting in 439 participants, or
approximately 8% of the starting population, leaving the NDPT from March 1, 2013 to February 28,
2014.

e Move-outs: These are customers who moved out of the residence they occupied at the time of
enrollment. Per the tariffs and CBSP, customers were not allowed to take their enrollment with
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them to a different residence, nor were the new occupants allowed to take over the prior
tenant’s trial participation. The NDPT experienced 344 total move-outs in Program Year 1.
Move-outs accounted for 78% of attrition.

e Exempted: Despite the tariff specifically stating that customers could not leave the program
until the end of the first year of participation, NV Energy made exceptions in order to foster
better customer service by allowing some customers to leave during Program Year 1. NV Energy
exempted 81 participants during Year 1. Exemptions accounted for 18% of attrition.

e Other: For disqualifying actions, 14 customers were removed from the pricing trial, including
switching to net metering after installing renewable generation, having their smart meter
removed and taking service under the existing optional TOU. Miscellaneous removals accounted
for 3% of attrition.

Table 10: NDPT Program Year 1 North Starting Population and Attrition

Treatment Started Moved Exempted Other Retained
TOU 435 13 1 1 420
TOU+E 296 18 5 0 273
TOU+E+T 150 14 0 0 136
CPP 334 15 1 0 318
CPP+E 300 14 2 0 284
CPP+E+T 322 16 3 0 303
Totals 1,837 a0 12 1 1,734

Table 11: NDPT Program Year 1 South Starting Population and Attrition

Treatment Started Moved Exempted Other Retained
TOU 430 41 12 2 375
TOU+E 323 26 1 290
TOU+E+T 317 16 9 2 290
CPP 914 63 16 2 833
CPP+E 731 62 21 5 643
CPP+E+T 703 46 5 1 651
Totals 3,418 254 69 13 3,082

Program Year 1 Reenlistment

Tables 11 and 12 indicate the NDPT participants who completed Program Year 1 and were eligible to
decide whether or not to participate in Program Year 2. The NDPT included a first year Guaranteed
Lowest Rate (GLR) or Best Bill Guarantee that expired after the first year of the program meaning that
participants who elected to remain in the program proceeded without the potential of any additional
reimbursements.
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Figure 20: End of Program Year 1 Reenlistment

Mailed Estimated

Program Year 1
Letter: 2/28/2014

v

Mailed Actual
Program Year 1
Reenlistment Letter:
3/26-27/2014

Non-Savers

h 4

Savers

Opt Out: must
make decision by
4/15/2014

Opt In/ No decision

Out of NDPT
Program. Returned
to Flat Rate
as of 3/1/2014

Continue on NDPT
for Program Year 2

Receive GLR Bill
» Credit on April 2014
Bill

The NDPT had a defined period of time in which customers were presented results of their performance
during Program Year 1 and provided an opportunity to opt-out. On February 28, 2014, NV Energy mailed
customers a summary of their performance in Year 1, using an estimate for the last five days in
February. The letter indicated whether the customer was estimated to save or lose money by being on
the dynamic rate and the level of savings or loss. The letter also provided contact information for the
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NDPT customer service team to answer opt-out or other questions and provided information about
changes in Program Year 2, such as the removal of the GLR.

On March 26-27, 2014, NV Energy mailed customers a final summary of their performance in Program
Year 1, taking into account the last five days in February. The letter reiterated the deadline to opt-out
and provided information on when the customer would receive their bill credit, if they lost money by
being on the NDPT rate compared to the otherwise applicable flat rate. Those bill credits were included
on the February usage bill, which was received in the first part of March.

The original window to opt-out was from March 1, 2014 to March 31, 2014 and subsequently stretched
to April 15, 2014 to account for any delays in the mail processing, vacations, etc. Within the six week
window, 735 customers opted not to participate in the second year of the pricing trial. The results are
outlined in Table 12.

Table 12: NDPT Program Year 1 Reenlistment Opt Out Numbers

Cell North South

TOU 74 56
TOU+E 62 57
TOU+E+T 23 35
CcPP 67 96
CPP+E 87 69
CPP+E+T 66 43

Totals 379 356

It is important to note that customers who saved money did not necessarily stay in the program for a
second year, just as those who lost money during the first year did not all opt out of the program.
Approximately 49% of customers who opted out of Program Year 1 saved money, while approximately
15% of customers who continued to Program Year 2 lost money in Program Year 1.
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Figure 21: Program Year 1 Non-Saving Reenlistment Letter

NVEnergy

DATE

NAME
ADDRESS
CITY, STATE ZIP

Account Number:
[account number]

Service Address:

[ADDRESS]

[CITY], [STATE] [ZIP]

Final Bill Comparison Report: Year 1

Thank you for participating in the NV Energy Choose When You Use program. The first year of
the program has come to an end and this letter includes the final comparison of what you paid
in Year 1 on your Choose When You Use rate with what you would have paid on the standard
flat rate. Throughout the last year we sent you monthly energy reports, and earlier this month
you should have received an estimated bill comparison for the first year. Because this Final Bill
Comparison Report is based on complete usage information, it may differ slightly from those.

Below is a monthly comparison of your electric charges:

Charge Date: On your new rate you | On your old rate, you Difference:
paid: would have paid:

4/3/213 $44.89 $60.60 $15.71
5/2/2013 $40.87 $55.72 $14.85
6/4/2013 $39.14 $51.95 $12.81
7/3/2013 $94.57 $79.38 -$15.19
8/2/2013 $193.32 $107.46 -585.86
9/5/2013 $183.22 $93.64 -589.58
10/3/2013 $81.10 $52.72 -528.38
11/2/2013 $34.77 $46.19 $11.42
12/5/2013 $54.28 $73.38 $19.10
1/3/2014 $60.99 $82.20 $21.21
2/4/2014 $56.40 $76.81 $20.41
3/4/2014 $53.22 $71.87 $18.65
Total: $936.77 $851.92 -$84.85

NV Energy DOE Project Number DE-OE0000205

You’ll receive a bill credit!

You decided to try a program that included a first-year No-Risk Bill Protection Guarantee and
you ended the year with a credit of $84.85 under that guarantee. This credit will be applied to
your March bill that is sent in April. Please look for this credit on your bill.

The Choose When You Use program is a two-year program and will continue until February 28,
2015. Staying in the program gives you another chance to save. However, if you choose not to
participate, please let us know by Monday, March 31 by calling 1-800-255-0990. If we don’t
hear from you by then, you will automatically continue in the second year without the ability to
leave the program. We would also like to remind you that the second year of the program does
not include a No-Risk Bill Protection Guarantee or associated bill credit.

The Choose When You Use program gives you the opportunity to decide when to use electricity
and the ability to shift usage to less expensive times of day. If you decide to stay for the second
year of the program, you will continue to receive monthly energy reports along with tips on

how to save more.

Thank you for being a part of the first year of the Choose When You Use program. If you have
any questions, please contact us at 1-800-255-0990 and we’ll be happy to help.

We appreciate the opportunity to serve you,

Your NVEnergize Choose When You Use team

6226 WEST SAHARA AVENUE, LAS VEGAS, NEVADA 89146
6100 NEIL ROAD, RENO, NEVADA 89511 NVEnergy.com

P.0. BOX 98910, LAS VEGAS, NEVADA 89151-0001
P.0. BOX 10100, RENO, NEVADA 89520-0024
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Figure 22 Program Year 1 Saving Reenlistment Letter

NVEnergy

DATE Account Number:
[Account Number]

[NAME]
[ADDRESS]
[CITY], [STATE] [2IP]

Service Address:
|ADDRESS]
[CITY], [STATE] [21P]

Final Bill Comparison Report: Year 1

Thank you for participating in the NV Energy Choose When You Use program. The first year of
the program has come to an end and this letter includes the final comparison of what you paid
in Year 1 on your Choose When You Use rate with what you would have paid on the standard
flat rate. Throughout the last year we sent you monthly energy reports, and earlier this month
you should have received an estimated bill comparison for the first year. Because this Final Bill
Comparison Report is based on complete usage information, it may differ slightly from those.

Below is a monthly comparison of your electric charges:

Charge Date: On your ne‘w rate you | On your old rate,. you Difference:
paid: would have paid:

4/3/2013 $74.12 $118.00 $43.88
5/2/2013 $90.00 $142.95 $52.95
6/4/2013 $136.03 $216.06 $80.03
7/3/2013 $296.04 $375.11 $79.07
8/2/2013 $617.31 $447.48 -$169.83
9/5/2013 $444.13 $374.46 -$69.67
10/3/2013 §216.20 5287.27 $71.07
11/2/2013 $119.46 $187.65 $68.19
12/5/2013 $101.73 $159.81 $58.08
1/3/2014 5120.56 $189.39 $68.83
2/4/2014 $123.99 $192.18 $68.19
3/4/2014 $105.13 $162.95 $57.82

Total: $2444.70 $2853.31 $408.61

NV Energy DOE Project Number DE-OE0000205

Congratulations on your savings!

You worked hard this year to change your energy habits to make this new rate work for you and
you saved $408.61.

The Choose When You Use program is a two-year program and will continue until February 28,
2015. Staying in the program gives you a chance to save even more. However, if you choose
not to participate, please let us know by Monday, March 31 by calling 1-800-255-0990. If we
don’t hear from you by then, you will automatically continue in the second year without the
ability to leave the program. We would also like to remind you that the second year of the
program does not include a No-Risk Bill Protection Guarantee.

The Choose When You Use program gives you the opportunity to decide when to use electricity
and the ability to shift usage to less expensive times of day. If you decide to stay for the second
year of the program, you will continue to receive monthly energy reports along with tips on

how to save more.

Thank you for being a part of the first year of the Choose When You Use program. If you have
any questions, please contact us at 1-800-255-0990 and we’ll be happy to help.

We appreciate the opportunity to serve you,

Your NVEnergize Choose When You Use team

P.0. BOX 98910, LAS VEGAS, NEVADA 89151-0001
P.0. BOX 10100, RENO, NEVADA 89520-0024

6226 WEST SAHARA AVENUE, LAS VEGAS, NEVADA 89144
6100 NEIL ROAD. RENO. NEVADA 89511  NVEnergy.com
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Figure 23: Average Savings and Loss for North Customers at the End of Program Year 1
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Figure 24: Average Savings and Loss for South Customers at the End of Program Year 1
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Table 13: Difference in North NDPT Starting Population, Program Year 1 and End of Program

Treatment Started NDPT End of Program End of Program
Year 1l Year 2
TOU 435 420 319
TOU+E 296 273 194
TOU+E+T 150 136 103
) 334 318 232
CPP+E 300 284 167
CPP+E+T 322 303 505
Totals 1,837 1,734 1220

Table 14: Difference in South NDPT Starting Population, Program Year 1 and End of Program

Treatment Started NDPT End of Program End of Program
Year 1 Year 2
TOU 430 375 284
TOU+E 323 290 199
TOU+E+T 317 290 21
CPP 914 833 656
CPP+E 731 643 504
CPP+E+T 703 651 534
Totals 3,418 3,082 2,398

End of Program Transition
At the end of the NDPT, customers were sent materials to choose their rate program starting March 1,
2015. The brochure outlined that they could choose to return to the Residential Flat Rate they were on
prior to starting the NDPT, or they could go on to the Optional Time-Of-Use program that was similar to
the rate structure they had participated in for two years. NDPT Participants had until March 28, 2015 to
make a decision on a new program or to be automatically placed back on the Residential Flat Rate for

their March 2015 statement.

NV Energy DOE Project Number DE-OE0000205
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Figure 25: End of NDPT Decision Process
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Figure 26: Average Savings and Loss for North Customers at the End of Program Year 2
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Figure 27: Average Savings and Loss for South Customers at the End of Program Year 2
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After receiving the transition materials, customers made a decision about their rate program. Some
chose to go back to the flat rate while others chose the Optional Time-Of-Use program. Just as in the
reenlistment phase at the end of Program Year 1, some customers who lost money on the NDPT chose
the Optional Time-Of-Use rate while some of those who saved money on the program, decided to go
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back to the Residential Flat Rate. Tables 15 and 16 detail the transitions by cell. Table 17 explains the
customers who chose to go to the mPowered program.

Table 15: North End of Program Rate Transition®

NDPT Residential Flat Optional
Treatment Rate TimZ-Of-Use Other’ Total

TOU 196 123 0 319

TOU+E 136 58 0 194

TOU+E+T 68 35 0 103

CPP 135 97 0 232

CPP+E 119 48 0 167

CPP+E+T 130 74 1 205

Totals 784 435 1 1,220

Table 16: South End of Program Rate Transition®
. . Optional Optional
NDPT Residential Flat Time-Of-Use | Time-Of-Use Other* Total
Treatment Rate
Program A Program B

TOU 182 83 19 284
TOU+E 114 63 21 1 199
TOU+E+T 117 88 16 221
CcPP 337 250 67 2 656
CPP+E 265 193 46 504
CPP+E+T 262 225 46 1 534
Totals 1,277 902 215 4 2,398

Table 17: North and South NDPT to mPowered Program Transition®

Treatment North South
TOU 11 16
TOU+E 15 14
TOU+E+T 20 56
CPP 9 62
CPP+E 8 40
CPP+E+T 64 181
Totals 127 369

6 Rate transition as of June 1, 2015.
7 Other includes Net Metering and Optional TOU HEV
8 Rate transition as of June 1, 2015

9 mPowered transition numbers as of June 30, 2015. NDPT to mPowered program transitions after June 30 are not

included.

NV Energy DOE Project Number DE-OE0000205
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Analysis Methodology

The NDPT was designed to test customers’ electricity consumption response to different combinations
of experimental treatments (i.e., dynamic rates, education and technology) as detailed previously. The
overall objective of the NDPT analysis is to describe how NDPT customers managed their electricity use
with the help of the treatments provided.

This portion of the NDPT Final Report is divided into two sections. The first section details the methods
that are used to quantify the results of the NDPT. There are three broad categories of methods that are
employed in this report: statistical analysis methods (including load impacts and customer
responsiveness metrics), survey methods and direct research techniques. These are the analytical tools
that will be used to address the four NDPT hypotheses. The second section will consider each of the four
hypotheses in turn, using the analytical methods described in the first section to address each of the
hypotheses. The analysis in this section includes all of the anticipated metrics from the CBSP in
conjunction with discussions with LBNL regarding DOE required metrics.

Data

For NDPT trial participants and control group members, NV Energy collected data for the year before the
trial began (Program Year 0) and the two years in which the NDPT trial rates were in effect (Program
Years 1 and 2). NV Energy collected 15-minute interval meter data via their advanced metering
infrastructure (AMI). The 15-minute interval observations were then aggregated to hourly observations
by taking the mean 15-minute usage across each hour and multiplying that value by four. This method is
preferred to summing across the 15-minute intervals for the hour because it controls for that fact that
an interval in the time series may be missing.

As mentioned previously, there were delays in the roll-out of smart meter installations, limiting data
availability for the NDPT. In order to maximize the number of NV Energy customers that were eligible to
participate in the NDPT in the North, all participants who had meters installed before July 2012 were
included in the trial. As a result, there were a number of Program Year 0 hourly consumption
observations for which 15-minute interval data was not available. In order to have a complete Program
Year O time series for each of the 3,618 participants who finished the trial, monthly consumption data
from individual billing data and load shapes were used to impute missing values.

Unless otherwise noted, all analysis in this report is based on the 3,618 NDPT participants (1,220 in the
North, 2,398 in the South) who completed both Program Year 1 and Program Year 2 of the NDPT.
Program Year 1 analysis in this report may differ from analysis in the interim report!® because it is
calculated based on the set of participants who completed the trial, while the interim report analysis
was based on the set of participants who completed Program Year 1. The NDPT was designed to provide
customers with an offer to participate in a voluntary program, typical of what NV Energy might offer.

10 Available on smartgrid.gov within the Resource Library.
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All analysis, unless otherwise noted, is calculated for the two regions separately. As discussed
previously, there are differences in the rates, time periods and seasons in the NDPT between the North
and South which necessitate separate analysis. The regions are clearly identified throughout the analysis
and in all applicable tables and figures.

Load Impacts

Load impact metrics are calculated in order to measure how electricity usage changed for households
exposed to the time-of-use rates (TOU) and time-of-use rates with a critical peak pricing period (CPP)
tested in the NDPT. In order to understand and quantify these changes in electricity use, we examine the
behavior of participants as compared to the control group members using difference-in-differences
(DiD) analysis. ** The NDPT was designed to test how different combinations of experimental treatments
(i.e., dynamic rates, education and technology) affected electricity usage for participating households,
and this analysis allows us to understand whether any of the treatments caused a statistically significant
change in electricity used between participants and the control group.

The regression equation for this analysis is shown in Equation 1. The households included in the DiD
analysis include all NDPT participants and all control group members.

loadip = Bo + B1Ti + B2Rp + B3Ti *Rp + &p (1)

The variables in Equation 1 are defined as follows.

e load;p is electricity use in kWh for customer i in period P. The six treatment groups in the NDPT
incorporated a number of rates at different times. In some cases the load impact is measured at the
hourly level, and other times at the period level (i.e., during a 4-hour Critical Peak Pricing period).
The analysis period and treatment group are clearly described in each model specification.

e T;is a dummy (indicator) variable for identifying whether a customer is a NDPT participant or a
control group customer. T; = 1 for NDPT participants, and zero otherwise.

e Rpisadummy (indicator) variable for the NDPT program period. Rp = 1 for the time period in which
the NDPT rates were in effect (Program Year 1, Program Year 2, or the average of the two program
years). Rp = 0 for the period before NDPT rates were in effect (i.e., PROGRAM YEAR 0).

e T; * Rpis an interaction term that identifies customers in the NDPT participant group in the period
when NDPT rates were in effect (i.e., T;*Rp = 1 for customers in the Treatment group in Program
Years 1 and 2, and zero otherwise).

1 In line with guidance from LBNL, we also analyzed NDPT data using methodology intended for experiments
structured as a Randomized Encouragement Design (RED). However, the size of the overall NDPT non-complier
group (a total of 190,324 customers, with 48,580 in the North and 141,744 in the South), limited the ability of the
RED to detect reasonable effect sizes. In a RED design, having a large percentage of non-compliers compared to
participants can result in treatment effects that are understated, as well as Type Il errors (failing to reject the null
hypothesis that there is no statistically significant treatment effect when it is false). Analysis of NDPT dat