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xce’ E.I?e,’g)/O 414 Nicollet Malt

Minneapolis, Minnesota 55401

May 31, 2019
—Via Electronic Filing—

Daniel P. Wolf

Executtve Secretary

Minnesota Public Utilities Commission
121 7™ Place East, Suite 350

St. Paul, MN 55101

RE; COMPLIANCE FILING
RESIDENTIAL ELECTRIC VEHICLE CHARGING T ARIFF
Docker No. E002/M-15-111 AND E002/M-17-817

Dear Mr. Wolf:

Northern States Power Company, doing business as Xcel Energy, submits this filing
in compliance with the Minnesota Public Utilities Commission’s June 22, 2015
ORDER APPROVING TARIFFS AND REQUIRING FILINGS in Docket No. E002/M-15-
111, Orders dated October 26, 2017 and September 11, 2018 in Docket No. E002/M-
15-111, Order dated May 9, 2018 in Docket No. E002/M-17-817 and Order dated
February 1, 2019 in Docket No. E002/M-17-879. As specified by Order point 8 in
the June 22, 2015 Otder, Xcel Einetgy is to provide the following:

8. Annually, by June 1st, each utility must file an Flectric Vehicle
Tariff Report in its electric vehicle tatiff docket. Fach utility must
include, on a per-quarter basis and in addition to the information

- requited by Minn. Stat. § 216B.1614, subd. 3(1) and (2), the
following information in its reports:

a. The amount of enetgy sold in on- and off-peak periods,
~if applicable; D L _
b. A brief description of all development and promotional
activitics and their costs;
c. The number of customers choosing the renewable-source
option;
d. The status of the communications costs tracker account,
if applicable; and
e. Copies of any EV promotional materials distributed to customers.
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In addition, Ortder point 2 of the Comimission’s September 11, 2018 ORDER
ACCEPTING 2018 ANNUAL REPORTS AND ESTABLISHING REQUIREMENTS FOR NEXT
ANNUAL REPORTS required the Company to provide a breakdown of costs by
educational and outreach initiatives, including whete possible, a separation of costs
used to promote the off peak chatging tariff versus EV adoption in general.

Attachment A filed with this report provides a reference guide highlighting where all
required order points are discussed in the annual report,

We have electronically filed this document with the Commission, and copies have
been served on the parties on the attached service list,

If you have any questions regarding this filing, please contact Carl Cronin at
casl.cronin(@xcelenergy.com or (612) 215-4669.

Sincerely,
/s/

AMY A, LIBERKOWSKI
DIRECTOR, REGULATORY PRICING & ANALYSIS

Enclosute
cc: Service List
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STATE OF MINNESOTA
BEFORE THE
MINNESOTA PUBLIC UTILITIES COMMISSION

Katie |. Sieben Chair

Dan Lipschultz Commissiones

Valerie Means Commissioner

Matthew Schuerger Commissioner

John A. Tuma Commissioner
IN THE MATTER OF NORTHERN STATES DockET Nos. E002/M-15-111
POWER COMPANY’S ANNUAL REPORT ON E002/M-17-817
RESIDENTIAL ELECIRIC VEHICLE (EV)
CHARGING TARIFF AND RESIDENTIAL EV ANNUAL REPORT
SERVICE PILOT

INTRODUCTION

Northern States Power Company, doing business as Xcel Energy, submits to the
Minnesota Public Utilities Commission this Annual Report regarding our Residential
Electric Vehicle (EV) Charging Tariff and Residential EV Service Pilot for the period
ending April 30, 2019. We submit this Repost pursuant to the Commission’s Orders
dated June 22, 2015 and October 26, 2017 in Docket No. FE002/M-15-111 and Order
dated May 9, 2018 in Docket No. E002/M-17-817. We request the Commission
accept our 2019 Annual Report.

In its 2015 Otder in Docket No. E002/M-15-111, the Commission required that each
utility file an Annual EV Tariff Report, including the following information on a per
quarter basis:
¢ the number of customers who have arranged to purchase electricity under the
tariff;
e the total amount of electricity sold under the tariff;
¢ the amount of energy sold in on- and off-peak periods, if applicable;
® a brief description of all development and promotional activities and their
costs;
¢ the number of customers choosing the renewable-source option;
e the status of the communications costs tracker account, if applicable; and
e copies of any BV promotional materials distributed to customers.
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Order point 2 of the Commission’s September 11, 2018 ORDER ACCEPTING 2018
ANNUAL REPORTS AND FSTABLISHING REQUIREMENTS FOR NEXT ANNUAL REPORTS
in Docket No. E002/M-15-111 required the Company to provide a breakdown of
costs by educational and outreach initiatives, including where possible, a separation of
costs used to promote the off peak charging tariff versus EV adoption in general.

Our Residential EV Service Pilot was launched in 2018 as an additional EV charging
option that leverages smart charging technology to lower initial costs of participating
in the dedicated EV Charging Rate. The pilot is designed to test the potential for cost
savings and customer experience improvements through a combination of new
equipment deployment and off-peak rate design.

Otder point 8 in the Commission’s May 9, 2018 ORDER APPROVING PILOT
PROGRAM, GRANTING VARIANCE, AND REQUIRING ANNUAL REPORTS required the
Company to file an annual report on the pilot, including the following information:
¢ The number of participating customers and amount of electricity sold in the
program, reported on a monthly basis;
e ‘Tracker balances;
e Analyses of customer cost savings;
e Lessons learned regarding customer experience and pilot performance under
Xcel’s safety and reliability standards;
¢ The number of customers choosing the bundled option;
¢ ‘The costs and revenues associated with the bundled option;
e The types of electric vehicle supply equipment (EVSE) that are chosen by the
participants;
¢ 'The contractors’ estimated second-meter installation costs;
® The extent to which wireless connections impacted pilot participation;
¢ How often wireless connectivity issues prevented billing under the Pilot; and
¢ Analysis of the effectiveness of car-dealer incentives

Otrder Point 9 in the Commission’s May 9, 2018 Otrder also required the Company to
include a plan to transition the pilot into a permanent EV Service option in this
Annual Report.

Order Point 12 in the Commission’s February 1, 2019 ORDER MAKING FINDINGS
AND REQUIRING FILINGS in Docket No. 17-879, the Commission required the
Company to file, as a part of this annual EV report, an BV promotional cost tecovery
mechanism,
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For ease of reviewing this filing, the Company provides a compliance matrix as
Attachment A, "This attachment lists the various order points mentioned above and
where the information required by each order point can be found in this annual

report.

Included with this filling are the following attachments:

Attachment A Compliance Matrix
Attachment B EV Promotional Matetials
Autachment C Upfront Cost Savings Details

Attachment D Bill Savings Calculation Details

ANNUAL REPORT

1. EV CHARGING RATE TARIFF

Qur Residential EV Charging Service (EV Rate or EV Charging Rate) was launched
on August 1, 2015 as a voluntary option to provide residential customers an
incentive to charge their EVs during off-peak hours. This rate requires the
installation of a second meter at the customer’s premises and provides customers
with on-peak and off-peak electric rates for EV charging. This section provides the
annual report of required information related to the operations under this tariff.

A.  Customer Participation and Usage

Customers billed on the Residential EV Charging Rate and the corresponding energy
usage history by month is summarized below in Table 1.

Table 1
Total Customer Patticipation and Energy Usage'
Monthly KWH
Date Customers | On-Peak | Off-Peak Total
Oct-15 8 0 1,741 1,741
Nov-15 7 77 1,967 2,044
Dec-15 9 128 3,008 ¢ 3,136
Jan-16 14 404 5,883 6,287

! Monthly information shown in ‘T'able 1 is based on general billing month indicator from our billing system,
This is consistent with the presentation of monthly partdcipation and energy usage from previous reports.
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Table 2 below provides the EV Charging Rate customer counts by quarter (and for
the single month of April 2019).

Table 2
Total Customer Participation by Quarter®

Date Customers
Dec-15 9
Mar-16 17
Jun-16 32
Sep-16 46
Dec-16 64
Mar-17 94
Jun-17 112
Sep-17 139
Dec-17 157
Mar-18 201
Jun-18 232
Sep-18 261
Dec-18 325
Mar-19 418
Apr-19 446

The monthly average percentage of charging duting the off-peak petiod (9:00 p.m. to
9:00 a.m., holidays and weekends), under the Residential EV Charging Rate, has
ranged from 90 to 94 percent for the last two years, with an average monthly off-
peak share of 93 percent.

B.  Development and Promotional Activities

Tn the last year, the Company has made EV-related proposals in order to support
continued EV penetration in our service territory and develop greater options for our
customers. The proposals included a Fleet EV Setvice Pilot and a Public Charging
Pilot. > The Company has also proposed a Residential EV Subsctiption Service Pilot’
and a Residential Smart Charging Pilot (Charging Perks)’ since our last Annual Report,
and both pilots are pending regulatory review. 7 ' '

2 Customer count in Table 2 is based on calendar month at the end of each listed quatter.
3 Submitted in Docket No. BE002/M-18-643.

4 Submitted in Docket No. E002/M-19-186

% Submitted as a modification to our curtent CiP? Plan in Docket No. E,G002/CIP-16-115
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Beyond the development of new EV-related offerings, the Company has continued its
educational campaigns about EVs. The Company’s EV-related educational efforts
span multiple communication channels including sponsotship of public events, digital
media, and dynamic communications. In general, digital outreach creates awareness
about Xcel Energy’s offerings and the EV market, and public events enable education
through an accessible format that addresses complex questions, Our education
campaigns supply useful information on the benefits of EV ownership and Xcel
Energy’s EV offerings to customers who ate considering buying an EV or already
own an EV. In compliance with the Commission’s Order, copies of our EV
promotional materials disttibuted to customers are provided in Attachment B,

Industry outreach is also a key component of the Company’s promotional strategy for
EV resources. By engaging industty partners directly, the Company aims to enable a
positive customer expetience by coordinating communications with two key groups:
auto dealers and electricians,

1. Public Events

The Company selects events strategically to engage relevant andiences. Xcel Encrgy
promoted our EV setvice options at neatly ten public events since our last compliance
filing. These included large-scale showcase events such as the Twin Cities Auto Show
in Minneapolis in Match 2019 and local community gatherings such as Edina Open
Streets and White Bear Lake Marketfest in 2018. Xcel Enetgy also sponsored the fitst
ever dedicated Electric Vehicle Test Dtive at the T'win Cities Auto Show. Teaming
up with the Company’s industry partners, White Bear Take Mitsubishi, Nissan,
Midwest EVOLVE, and Carsoup.com, the Xcel Enetgy Electric Test Drive provided
over 1,000 test drives to customers. Additionally, Xcel Energy patticipated in multiple
meetings and workshops with local stakeholders such as Drive Electric Minnesota and
Cities Charging Ahead.

2. Digital Media

The Company has developed a number of digital educational initiatives, including the
creation of shott animated videos to introduce the benefits of electric vehicle options.
The 60-second videos can be found on YouTube®, We sought to drive engagement -
through search engine marketing and social media posts directing customers to the
video and the Company’s online resoutces for EV information. The EV Rate

6 hrtps:/ /www.yontube.com/watch?v=4F HIrBTRylw
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webpage on the Company’s website provides information about the EV charging rate,
equipment installation guidelines, and provides an online enrollment option
at: www.xcelenergy.com/EVElectricPricing.

Through our Xcel Enetgy ConnectBlog, the Company has provided timely, useful
information to inform the public on EV-telated issues. The blog provides digestible
information in a familiar tone on topics including home and business energy
solutions, clean energy, and more. In December 2018, the blog featured a discussion
about the growth in EV model options and improvements in EV driving range,
recapped the various charging options offered by the Company, and increases in
public charging locations.” In September 2018, a post on the blog shared information
to refute common myths about EVs.® The Company promotes EV content in the
ConnectBlog through social media links. The Company also fields questions on EVs
directly from customers through a dedicated email addxess,
ElectricVehicles@sxcelenergy.com.

3. EV7 Advisor Ontine Tool

New to Xcel Enetgy’s communications portfolio as of January 2019, the Company’s
EV Advisor tool fosters awareness and education of electric vehicles by providing
personalized recommendations for EV models and tate options that are a best fit.

The EV Advisor widget provides customers with tecommendations, in the form of a
score, about how well they match certain EV options. The recommendations will be
based on answers provided by the customers to a series of lifestyle questions. Once
the scores are calculated, customers will be able to view the details behind their scores
in order to get a better understanding of why they are or are not a good candidate for
EVs.

Additionally, the EV Advisor will include content to educate consumers on EVs,
including information about:

o [EVsavailable in the market;

e Environmental impact of EVs;

o Costs and benefits of EVs, including about fuel and maintenance costs;

e Available incentives for purchasing or driving an EV; and

7
hteps:/ /stories.xcelenergy.com/Clean%20Energy/Electric¥20V ehicle%20Recap?e202018: %20 Paving%20th

e%20R0ad%20A head
8 https:/ /stories.xcelencrgy.com/Clean%20Energy /Five%20Ulectric%20Car%o20Myths %205 hattered




Ex. AA-D-41

e Rate recommendations.

After answering the questions in the EV Advisor, this content will be personalized to
the individual customet’s situations.

Xcel Enetgy will continue to enhance this current online resource as it expands its
setvice offerings with an easy customer experience. The EV Advisor can be found at:

www.xcelenergy.com/EV,
4, Aunto Dealer Ontreach

Sellers of electric vehicles are a key information resource for consumers to learn not
only about electric vehicles models, but also other aspects of the electric vehicle
expetience, including charging options, rates, and tenewable offerings. In 2019,
concurrent with the Twin Cities Auto Show, the Company partnered with Mitsubishi
and Nissan dealerships in the Twin Cities area to offer special incentives on the
putchase of EV and plug-in hybrid EV models to Xcel Energy customers. This
special incentive was advertised at the auto show, through dealer websites, and by
communications from sales personnel at the dealerships. As a result, we were able to
leverage the dealers as an additional source of information to encourage EV
purchases. This collaboration was the first of-its-kind for Mitsubishi, and our dealer
partner White Bear Lake Mitsubishi sold 43 units of the plug-in hybrid Outlander as a
part of this special incentive.

Xcel Energy is committed to maintaining strong relationships with dealers. Over the
last year, the Company has met with and established a community of over 75
dealerships to create the Xcel Encrgy EV Trade Partner Network. Partnering and
communicating with dealers is important to ensure that customers recetve accurate
information about charging options and electric costs, and will continue to be a key
part of Xcel Energy’s EV inttiatives.

5. Electrician Trade Allies and Traimings

Working in parallel with our auto dealer outreach strategy, we hosted an on-site

training for electricians who were interested in installing EV equipment and associated
components. The training included information about the EV market, Xcel Energy
rates and renewable programs, and specific metering standards and considerations.

On a rolling basis, this training content is also available online to electricians who atre
interested in joining Xcel Energy’s EV Trade Partner Network but were unable to
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attend in person.” We have incorporated feedback from the electricians into customer
communications and will continue to work with these allies to streamline our service
offerings. Customers can now access the list of over 10 EV knowledgeable
electricians on the portion of the Company’s website dedicated to EV information. '

C.  Renewable Program Participation

As of March 2019, 38 customers were enrolled in Windsource along with the EV
Charging Rate. As of March 2019, no EV rate customers wete enrolled in the
Company’s Renewable*Connect program.

D.  Electric Vehicle Program Cost Tracker

Costs associated with BV Rate education and outreach activities are recorded to a
tracker account that was established in 2015, of which $285,998 was attributed to the
EV Tracket account between May 1, 2018 and April 30, 2019. These costs support
the strategies described in the Development and Promotional Activities section above
including sponsotship and participation in community events, digital media and
videos, print materials, and other customer and industry communications.

Consistent with Minn. Stat. Section 216B.1614, subd. 2(2), the Company expanded
the message of educational initiatives to include genesal EV information, as well as
EV Rate specific information. Costs associated with this outreach were attributed to
the EV Tracker. As EV adoption increases, the Company will continue to tailor
messaging and educational efforts to provide relevant information about EVs through
approptiate channels.

In compliance with Order Point 2 of the Commission’s September 11, 2018 Otrder,
Table 3 below provides our promotional education and outreach costs, broken down
by major activities. In addition, we also separate genetal education and outreach costs
from costs related to our Residential EV Setvice Pilot.

? https:/ /www.xcelenergy.com/energy_porifolio/innovation/electric vehicles/ev trade partaer_resource center

10 htps://www.xcelenergy.com/energy_portfolio/innoyation/electric_vehicles/charging vour_clectric vehicle
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Table 3
EV Tracker Balance Costs — May 1, 2018 — April 30, 2019
Public Events $81,948
Digital Media $17,842
EV Advisor Online Tool $142,500
Collateral $5,853
Trade Allies (Dealers and Electricians) |  $34,500
EV Service Pilot Education $3,355
Total _ $285,998

Costs that are added to the tracker are currently being defetred for future rate
recovery consideration.

11, Residential EV Service Pilot

The Company’s Residential BV Service Pilot offers an opportunity for customers who
own or lease an EV to save upfront costs that ate notmally required to take setvice
under the EV Rate tariff. With EVSE that can provide billing quality data of on and
off peak charging, customers are able to avoid the high cost of having a second meter
on their premises. The pilot seeks opportunities for cost savings compared to the
Company’s current customer offerings and also secks to imptrove the customer
experience while maintaining safe and reliable electric service. This offefing is a key
feature of the Company’s broader activities related to transportation electtification.

A.  Customer Participation and Usage

As ordered by the Commission, participation in the Residential EV Service Pilot was
capped at 100 customers. From the launch of the pilot in August 2018, interest in
participation was strong with 81 applications submitted in the first two days.
Enrollment ultimately was closed in February 2019 after we received over 160
applications for participation. 100 of those applicants were accepted and 99 ate
currently participating in the pilot. Table 4 below summarizes the number of
participating customers and amount of energy usage, by month, since the pilot launch.
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Table 4
‘Total Pilot Participation and Energy Usage
Monthly KWH Usage

Date'! | Customers | On-Peak | Off-Peak |  Total
Oct-18 12 23 2,134 2,157
Nov-18 40 249 13,213 13,462
Dec-18 54 542 19,129 19,671
Jan-19 87 1,989 39,193 41,182
Feb-19 87 1,772 33,599 35,371
Mar-19 97 1,785 38,850 40,635
Apr-19 97" 977 32,423 33,400

Total 7,337 178,541 185,878

B. Residential EV Service Pilot Cost Tracker

In connection with Pilot operations, we have added $3,355 in costs to the EV Cost
Tracker authorized by the Commission. Of those costs, $2,455 are related to events
and collateral, and $900 are for our dealer referral incentive.

C.  Customer Cost Savings

1. Upfront Costs

One goal of the Residential EV Service Pilot is to study the program’s effectiveness in
reducing the upfront costs needed to participate in our EV Charging Rates. Out
current BV Charging Tariff requires the installation of a second meter and service.
The pilot does not, reducing the upfront costs of a second meter and second service
installation.

At the time of charging equipment installation, the contracted electrician installers
were asked to estimate the cost of premises witing and other hardware that would be
necessaty to participate in the traditional separately-metered EV Chatging Rate. To
determine the upfront cost savings, these estimates were compared to the actual cost
of installation™ for the Residential EV Service Pilot. Data from the electtician

11 Date represents billing month

12 Qnly 97 customers were invoiced in April 2619. Two customers did not have bills in April due to billing cycle timing
and onc customer left the program since they moved out of our service territory. Additionally, some customers joined
the program prior to acquiring an EV, and therefore have had zero kWh usage for some months over the course of the
pilot.

13 Premises wiring, EVSE, and hardwiring
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estimates for the separately metered EV Chatging service and actual costs to install
EVSE for the pilot were analyzed for each participant to understand what the typical
costs ate for a given installation scenario, and identify upfront cost savings provided
by the pilot’s delivery model.,

Average upfront cost savings are displayed at a comprehensive level for all 100 pilot
patticipants in Figure 1. Cost savings varied due to differences in installation scenatio.
Some major differences included availability of an existing 240 volt dedicated circuit
needed to power the level 2 charger, installation in an attached or detached garage,
and the general location of the nearest supply panel in comparison to the chatging
location. However, under each of these different types of scenatios, customers
experienced upfront cost savings in aggregate.

Figure 1
- Upfront Costs Savings by Participant
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In all, the pilot saved participants $219,618 in upfront costs. The average savings pet
customer was $2,196. It is important to note the distribution in the upfront cost
savings data. The upfront cost savings realized for each project is entirely determined
on the participants’ garage type (attached versus detached), panel location (basement
versus garage), and circuit pathway (trenching, furnished or unfurnished walls).

Attachment C provides figures showing the average estimated installation costs for
installations related to the standard EV Charging Rate and actual installation costs for
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the pilot, broken down by scenario. These figures highlight the variability in customer
costs savings based on specific installation parameters, but also that the Residential
EV Service Pilot can provide significant upfront cost savings to customers,

a. Outlier Installation Experiences

There are a handful of atypical situations shown in Figure 1. One installation showed
an estimated upfront cost savings of $6,664, over three times the average savings.
This home did not have an existing dedicated circuit to the installation site and did
not have a basement to run new conduit. The nearest supply panel to the installation
site was 100 feet away from the attached garage on the opposite side of the house.
These issues contributed to difficulty in setting up the home with a second meter for
the standard EV Charging Rate. ‘The contractor was able to retrofit an existing circuit
pathway that allowed for installation of the EVSE equipment in a much simpler
alighment and for much lower install costs than would have been incurred under the
standard EV Charging Rate.

There also were two situations wherte installation of the EVSE for the Residential EV
Service pilot appears to be slightly more expensive (around $200 each) than the
mnstallation of a second meter. Both scenarios were installations in detached garages,
where the separately metered option was impractical but estimated to be a lower cost
for electrical work on the customet’s side of the meter, For instance, for one location,
the nearest overhead utility service pole was over 300 fect away and across the strect
from the detached garage. Because of that distance, a new utility pole would most
likely need to be dropped behind the garage. Although the customer’s cost for
electrical work on the customet’s side of the meter would have been lowet, this
solution was impractical and would have resulted in significant expense on the utility’s
side of the meter. In these situations, the customer was comfortable with the expense
and opted to participate in the pilot.™

2. Flectric Rate Savings

The Residential EV Service Pilot tariff offers time-of-use charging rates for
participating customers. As was shown in Table 4 above, approximately 96 percent of
customers’ charging occurred during off-peak times. Based on that usage profile, the
Company expects customers to see a fair level of savings compared to what they
would have been billed on the standard residential rate. Table 5 summarizes this

14 In some cases, based on assessments by contracted installers, applicants were recommended to instead set
up home charging via the EV Rate Service since the respective install costs were less than those identified for
participating in the pilot.
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savings expectation based the program-to-date level of oft-peak charging and a wide
range of monthly kWh usage levels. Based on the assumption of 350 kWh of usage
pet month and the cutrent level of average off-peak charging, customers enrolled in
the pilot would save $9.76 per month or $117.12 per year. Attachment D contains
the calculation supporting this bill saving summary. The analysis in Table 5 excludes
the upfront cost of the charger and installation to facilitate an apples-to-apples cost
comparison of the tariffed pricing,

Table 5
Bill Savings of EV Charging on the EV Service Pilot Tariff

Monthly EV Usage Assumption
(kWh) 150 275 350 425 500

Monthly Bill of EV Charging on
the Standard Residential Tariff $19.80 $36.31  $46.23  §56.14  $606.04

Monthly Bill of EV Charging on

the EV Service Pilot Tariff $19.70 $30.18 $36.47 $42.776  $49.06
Bill Savings per Month!? $0.10 $6.13 §9.76  $13.38 $16.98
Annual Savings Per Customer $1.20 $73.56 $117.12 §160.56 $203.76

D.  Customer Experience and Pilot Performance Lessons Learned

1. Customer Experience

The Company solicited feedback concerning the pilot from customers via a post-
installation survey. This allowed for the immediate collection of customer feedback
when the experience was most top of mind for the patticipants. 63 of 100 Pilot
patticipants tesponded to the survey. The post-installation sutvey measured customer
satisfaction on a number of pilot elements, including education about the pilot, how
the pilot works, and quality of equipment installation. The learnings will inform our
customer communications on EV adoption, charging services, and rate options.

15 Assumes monthly service charge for Pre-Pay option. This represents costs that all customers pay. Buadled option
additional cost is for installation and EVSE equipment.
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a. Customer motivations for Pilot enrollment

As shown in Figure 2 below, our survey results revealed that customers partticipating
in the Residential EV Service Pilot were motivated by the costs savings they hoped to
realize, along with the opportunity for faster, more convenient charging.

Figure 2
Customer Motivations for Participating in the Pilot
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b. Online Enrollment Experience

Figure 3 below shows satisfaction scores related to online enrollment.'® The overall
“Ease of enrollment” was well received with a satisfaction score of 87 percent.
Although all elements of the online enrollment expetience received positive scotes
overall, the scores for certain aspects, including “Explanation of special electric rate
pricing,” “Communication from Xcel Energy,” and “Information about the charger
types,” reveal opportunities for improvement. These scotes and related comments
show that some customers were confused by the TOU rate prices, charger types, and
had a desire for more communication from Xcel Energy.

16 Satisfaction score represents the percentage of customers who rated a factor as an eight or higher on a scale
from one to ten.
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Figure 3
o Satisfaction with Online Enrollment
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For example, “Explanation of special electric rate pricing” with only a 59 percent
satisfaction score is one of the more notable improvement ateas for future EV
services. This element of the pilot was a focal point in cortespondence with
customers. Our general summary of direct customer feedback through the surveys
and follow-up phone and email conversations is that patticipants undesstood and
recognized the pricing signal, in that charging their electric vehicle during off-peak
hours is cheaper and provides benefit. However, confusion surrounded how the
pricing works, components of the rate and on-bill presentation, as well as what could
be expected for fuel savings and an overall payback timeframe.

Some participants developed their own calculations and assumptions for their electric
fueling scenario and rate participation, and sought accutacy confirmation from the
Company. Based on this experience, we believe that pilot participants as a group
likely have an interest in understanding more details on the costs and benefits of the
Company’s various rates. Moving forward from the pilot to a full scale offering, and
as the industry builds a deeper understanding of EV charging behavior, the Company
plans to leverage digital tools and more comprehensive energy consumption data in
order to provide customers with better data regarding the possible benefits they could
realize through different Company offerings and rates.
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In selecting their charging stations, pilot participants sought information from various
soutces, including online market place reviews and Xcel Energy’s pilot website. The
soutces of information customers used to select charging equipment are shown in
Iigure 4 below.

Figure 4
Source of Information for Selecting a Charger during Enrollment
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Finally, we are continuing to work on improving the expetience for our customets
who are exploting acquiring an EV. For example, the Company has deployed an EV
Advisor tool that helps customers understand their EV and rate options available to
them. The findings and data collected in this pilot will be layered into the tool to
better educate customers about charging in the home, rate options and benefits, to
provide them with accurate information that informs their choices.

c. Participation and Installation Timeline Experience

Participants received an application status notification after their enrollment was
accepted. 78 percent of respondents gave a score eight or higher on a scale from one
to ten that the information they received about their application status met their
expectations. The overall results of this score are shown in Figure 5 below.
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Figure 5
Timeliness of Pilot Acceptance Notification
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Throughout the six-month enrollment period, we received 164 online applications,
and ultimately earolled 100 customers in the pilot. Although the pilot was limited to
100 participants, we accepted more than 100 applications because some applicants
withdrew before having any EVSE installed. Of the 64 applicants who withdrew their
applications, 19 did so based on advice from the installers that the existing EV Rate
Setvice was a better economic option for them. The other applicants who withdrew
did so for a vatiety of reasons, including because they (1) already had and were using a
level 2 charger, (2) decided their EV charging behavior did not warrant faster charging
with a level 2 charger, (3) perceived program costs as being too high, (4) were
ineligible,"” and (5) simply did not respond to the installer. 99 of the 100 customets
who were initally entolled in the pilot are still participating at this time, The one
customer who no longer is enrolled moved out of our service territory and was
removed from the pilot at that time. In this case, the Company was able to efficiently
work with the customer to uninstall the equipment and return it to the Company’s
possession.

17 Reasons for a customer ineligibility included having pardcipating in net-meteting programs, residing in
mutli-family housing, and not having an EV.
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In regards to time of enrollment to time of install, we note that the Company was able
to decrease the average number of days from enrollment to installation of equipment
by 33 days, and the last wave of installs occurred on average within 23 days of
enrollment, ‘This was due primarily to a clearing of the backlog from the first two
days of pilot launch. In addition, we were able to solve firmware issues that caused
some early delays in completing installations in the first wave,

The two installers used by the Company for the pilot both received high satisfaction
scores from respondents. Customer satisfaction scores related to installation are
shown in Figure 6 below. As the Company continues to administer this pilot and
bring forward future EV programs, the Company intends to continually measure and
improve customer satisfaction by working closely with industry pattners and
contractors.

Figure 6
I_ngaﬂation Satisfaction Scores
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d. Operational challenges

In connection with our assessment of pilot operations, we discovered that a particular
electric car model was not compliant with standard electrical connector standards for
electric vehicles in North America, and occasionally the vehicle would charge less than
expected after being plugged in for a full night. The Company worked with charging
equipment vendors to develop a workaround to this issue. Affected customers
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disengaged the TOU schedule from the charging equipment’s mobile application and,
instead, scheduled their charging through their vehicle’s interface. This workaround
has resolved the issue by bypassing a possible communication gap between the
charging equipment and vehicle. All participants who may be impacted have been
informed of this issue and the workaround.

2. Safety and Reliability

The Company conducted a request for proposal (RFP) process for charging
equipment that met detailed technical requirements necessary for maintaining safety,
reliability, and billing accuracy. Both vendors selected through the RFP process were
able to demonstrate documentation that their products were certified by UL, LLC, a
global safety certification company. This listing is an industty standard that indicates
charging equipment has met specific and defined requitements of UL’s published and
nationally recognized safety standards. The vendors also implemented controls that
prevent energy consumption data tampering, ensuring proper data security and safety.
Prior to pilot launch, they both successfully integrated into a secure data transfer
process that enabled 15-minute interval energy usage data to be securely exchanged
from the vendor’s server to the Company’s billing system. Currently, once data files
from the charging vendors are received by the Company, they are manually uploaded
into the billing system. As we move from pilot to scale, this process will be
automated and simplified in order to achieve efficient program administration.

All of the charging equipment deployed through the pilot was installed by the
program’s contract installers who complied with industry best practices and National
Electric Code Standards. For installations that required premises wiring with the
installation of a new 240 volt circuit, contract installers received permits when
required by local building codes.

The pilot relied on patticipant Wi-Fi networks for billing putposes. Upon installation,
charging equipment was set up and connected to the premises’ Wi-Fi by the contract
installers. Using customer Wi-Fi for billing purposes continues to appeat to be a
reasonable option going forward. Only one customer had any notable difficulty, and
ultimately we were able to resolve that issue. That patticipant’s Wi-Fi network had a
firewall enabled that blocked the equipment vendor’s application from successfully
obtaining energy usage data for billing putposes. The equipment vendor’s customer
support was able to troubleshoot with the patticipant to resolve the issue so that
accurate billing data can be exchanged.

Additionally, on some occasions, low Wi-Fi strength at the charging location made it
difficult for contract installers to connect the equipment to the network, resulting in
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longer installation times. Moving forwatd, the Company will explore ways in which
Wi-I strength can be measured on-site during installation, as well as wotk with the
equipment vendors to proactively report on Wi-Fi readings to alleviate potential issues
that impact participation or inhibit program benefits,

In the event that the charging equipment is not connected to Wi-Fi or transmitting
energy usage data, both equipment vendots did commit to enabling their devices with
capacity for 90 days of data storage. This minimum requirement is currently being
confirmed through on-site product testing in the Company’s facilities. Results of this
testing will be conveyed at a later time.

3. Billing Accuracy

Through on-site product testing, both vendors’ charging equipment met the
requirement for metering data at an accuracy of plus or minus two petcent, a standard
that is enforced by the Commission for traditional metering technology.

Although the data provided by the charging equipment is sufficiently accurate,
formatting the data so that it can be received by the Company and successfully
uploaded to the billing system required significant collaboration between the
Company and vendors. In some situations these issues initially tesulted in delayed
billing. The issues were generally resolved in less than three weeks from when they

were identified.

The pilot also uncovered charging equipment firmware issues that required
remediation and impacted the Company’s ability to retrieve energy usage data for
billing purposes. These firmware issues also resulted in billing delays and either slight
over or undercharging of customers since the issue inhibited accurate time-stamped
energy usage data transmittance. We encountered this fitmwate issue in late October
and eatly November 2018. It was remediated by the vendor in February 2019 with a
firmware update over-the-air. We wete able to recover the data from this period and
we are in process crediting customer accounts accordingly., For the 23 customers
impacted, this equates to neatly $114 in bill adjustments in total.

Moving forward, the Company will identify pathways to better assimilate data
formatting so that procedures are consistent and robust to ensure accurate and timely
billing for EV programs at scale. In the neat-term, we can begin scaling with our
existing architecture as we have now successfully integrated with these two vendors
and have been able to deal with the handful of issues that have arisen, However, as
patticipation increases to 1,000+ units, and as we add equipment options, we will
need more automation, resources, and most likely a different solution. We also expect
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that when we identify a solution that enables easier upfront integration with the needs
listed above, we will be able to bring in additional vendors and pattners that can bring
additional choice to customers.

4. EVSE Equipment Choice

The selected charging equipment vendors for the pilot are ChargePoint and
eMotorWerks. Initially, the Company purchased 50 home chatging devices from each
vendor, totaling 100 units. Customers were able to choose their preferred vendor as
long as we still had units available. Customers chose the units from each vendor at
roughly the same rate, so we did not notice a strong preference for one type of
equipment over the other,

5. Effectiveness of Car-Dealer Incentives

The Company partnered with four dealerships to refer new EV buyers to the pilot
program. ‘These dealerships agteed to and signed the referral incentive program
agreement, and their sales personnel underwent pilot-specific training in order to
propetly describe the program to theit customers at the point-of-sale.'®

Overall, the point-of-sale experience was successful, and twelve patticipants were
referred to the pilot during their EV purchase by dealerships. One dealetship in
particular demonstrated notable success accounting for two-thirds of the total
referrals.

Three of the twelve referrals came from dealers who were not participating in the
incentive program, These dealers were a part of the Company’s EV Trade Partner
Network. This experience suggests that dealers suppott this customer solution and
the Company’s 11V services, and that the Company’s efforts to train dealer sales
personnel about electric transportation and utility EV programs ate valuable to

customers.

The Company plans to enhance this element of the customer expetience by bringing
additional advisory services to dealers, including tools that can help customers
calculate their savings from driving electric and choose the EV option that is right for

'8 During the sales process, dealerships referred customers to the pilot and filled out an EV Service Pilot
Information Form. The dealerships made copies of these forms and sent them to the Company for
documentation. Upon carolling in the pilot, customers were asked if a dealership referred them, and if so,
they were instructed to specify which dealership. This customer entry confirmed the referral. If a referred
customer participated in the pilot with a charger install, the dealership received a $100 incentive.
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their needs. We will also continue to forge new industry alliances while expanding
existing relationships. Through the pilot and other experiences we will continue to
measure and assess the viability of dealer incentives.

E.  Bundled Option Statistics

Generally, participants in the BV Service Pilot prefettred to pay fot the charging
equipment and installation through a bundled monthly chasge instead of the pre-
payment option. 73 participants chose to pay for the equipment through the bundled
monthly charge. Although a limited sample, this data indicates that customers prefer
a bundled approach for their EV setvices that reduces upfront cost barriets and
simplifies participation. Moving forward, the Company plans to incorporate this
feedback into its pilot and program designs and experiment with subscription and
bundled payment models to align with our customers’ preferences.

To date, the Company has incutred $77,119" in costs related to operating the pilot
for customers who chose the bundled option. Table 6 below shows costs broken
down by capiral, operations and maintenance (O&M) costs, marketing and
communication costs, and research and development (R&D) costs. The marketing
and communications costs will be added to the EV Tracker Account.

Table 6
Bundled Option Costs
Capital Costs $67,529
O&M Costs $5,425
Marketing and Communications $2,449
R&D Costs™ $1,716
Total Costs $77,119

Duting pilot operations, the Company brought in $6,010 in revenues from the
monthly service charge from customers who chose the bundled option. In addition,
we brought in $6,787 in revenues from energy usage charges.

F.  Pre-Pay Option Statistics

As noted above, customers preferted the bundled option to pay for the EVSE over
the pre-pay option. Only 27 customers chose to pre-pay for the EVSE at installation.

12 To arrive at the split costs beeween the Bundled and Pre-pay options, the total costs were multiplied by the percentage

of customers who participated in cach opton.
® Includes costs for equipment testing and installer training
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'T'o date, the Company has incurred $28,523 in costs related to operating the pilot for
customers who chose the bundled option. Table 7 below shows costs broken down
by capital, O&M costs, marketing and communication costs, and R&D costs. The
marketing and communications costs will be added to the EV Tracker Account.

Table 7
Pre-Pay Option Costs
Capital Costs® $24,977
O&M Costs $2,006
Marketing and Communications §906
R&D Costs 5635
Total Costs $28,523

In addition to the pre-payment for installed charging equipment, during pilot
operations, the Company brought in $§951 in revenues from the monthly service
charge from customers who chose the pre-pay option. In addition, we brought in
$2,232 in revenues from energy usage charges.

G.  Plan to Transition from Pilot to Permanent Offering

In the May 9, 2018 Ozder approving our Residential EV Service Pilot, the
Commission otdered the Company to include in this Annual Repott a plan to
transition the pilot to a permanent offering.

Based on the results of the pilot to date and the learnings discussed in this report, the
Company is in position to bring an expanded Residential IV Service offering forward.
We intend to bring forward a proposal to expand our Residential EV Service to more
customers in summer 2019.

III. Cost Recovery Mechanisms

Otdet Point 12 of the Commission’s February 1, 2019 Order in Docket No. 17-879
requites the Company to file an EV promotional cost recovery mechanism consistent
with Minn. Stat. § 216B.1614, subd. 2(c}(2). The Statute states that the Commission
may approve EV taiiff as long as the tariff includes a mechanism to allow the
recovery of costs, including, h -

21 Capital costs included here as they were initially incurred by the Company. Customers under pre-pay
option have paid for all applicable capital costs at their enrollment and the Company will not include any of
these capital costs in rate base,
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costs 1o inform and educate ciestomers about the financial, energy conservation, and
environmental benefits of electric vehicles and to publicly adyertise and promote participation
in the customer-optional tariff.

The Company’s approved Residential EV Service tariff notes that these costs are
being deferred in a tracker account, but we have yet to present a recovery mechanism
for these costs.

In the February 1, 2019 Otder, the Commission acknowledged that the Statute allows
for utilities to recover the cost of education efforts beyond just encouraging
enrollment in an EV tariff. The Commission also stated that utilities are “uniquely
situated” to provide education to the public about EV adoption benefits.”

In light of the important role the Commission sees utilities playing in educating the
public, the Company intends to seek recovery of our EV promotional costs in our
next general electric rate case.

CONCLUSION

We respectfully request the Commission accept this 2019 Annual Report in
compliance with its June 22, 2015, October 26, 2017, and September 11, 2018 Orders

in this Docket.

Dated: May 31, 2019

Northern States Power Company

22 See Page 6 of the Order



Ex. AA-D-41

Electric Vehicle Tariff Report in its electric vehicle
tariff docket. Each utility must include, on a per-
quarter basis and in addition to the information
required by Minn. Stat. § 216B.1614, subd. 3(1) and
(2), the following information in its reports:

a. The amount of energy sold in on- and off-peak
petiods, if applicable;

b. A brief description of all development and
promotional activities and their costs;

c. The number of customers choosing the
renewable-source option;

d. The status of the communications costs tracker
account, if applicable;

e. Copies of any EV promotonal materials
distributed to customers.

Docket | <0 n - S - o - Reference 1nA1_1nual o
“No. | “Order Date - E Order Pomt Reqmrement ’ ST UReport
15-111 | June 22, 2015 Annually by June 1st, each utility must file an Subd.3 (1) — Customers

on Tariff & Electricity
Sold on Tariff — Tables 1
and 2

a: Table 1

b: Activities — Secron 1.B
Costs — Secton 1.D

c: Section 1,C

d; Section 1L.ID

e: Attachment C

15-111

October 26,
2017

Xcel shall file in next year’s annual report a
compliance report with correction of data anomalies
within 30 days and an assessment of current and
forecasted EV penetration in Xcel’s service territory,
including an analysis of cutrent and forecasted tariffs
in use and charging practices.

Filed with 2018 Annual
Report — Submitted June
1, 2019

15-111

September 11,
2018

2, Required the atilities, in subsequent repotts, to
provide a breakdown of costs by educational and
outreach initiatives, including, where possible, a
separation of costs used to promote the off peak
chatrging tariff versus EV adoption in general,

Attachment B

17-817

May 9, 2018

8. Beginning in 2019, Xcel shall file, by June 1, an
annual repost on the pilot, including at a minimum:

a. the number of participating customers and
amount of electticity sold in the program,
reported on a monthly basis;

bb. tracker balances;

c. analyses of customer cost savings;

d. lessons learned regarding customer expericnce

and pilot performance under Xcel’s safety
and reliability standards;

e. the number of customers choosing the bundied
option;

f. the costs and revenues associated with the
bundled option;

g. the number of customers choosing the pre-pay
option;

h. the costs and revenues associated with the pre-
pay option;

8a. Section IT.A

8b. Section 11.B

8c. Section I1.C,
Attachment D

8d. Sections 11.D.1 and
I1.D.2

8e. Section ILE

8f. Section 1LE
8g. Section ILF

8h. Section ILF
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Docket | -0l D] S L T Reference in Annual
SNoE Y Order Date Order Pomt Requlrement B R Report o
i the types of EVSH equipment that are chosen 8i. Secuon ILD.4
by the participants;
j. the contractors’ estimated second-meter 8). Section I1.C
installation costs;
k. the extent to which wireless connections 8k. Section 1LD.2
impacted pilot participation;
1. how often wireless connectivity issues prevented | 8l. Section I1.I1).2
billing under the pilot; and
m. analysis of the effectiveness of car-dealer 8m. Section 11.D.5
incentives.
9. Xcel shall, in its June 1, 2019 annual report, 9. Section IL.G
include a plan to transition the pilot into a
permanent progiam.
17-879 | February 1, 12. Minnesota Power, Otter Tail Power, and Xcel Section 111
2019 Enetgy shall file EV promotional cost recovery

mechanisms consistent with Minn. Stat. §
216B.1614, subd. 2(c)(2), and the Commission’s
above Findings in this docket, as part of their annual
EV reports filed June 1, 2019.
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Xcel Energy’s affordable electric prices provide a significant

savings opportunity compared to gasoline for our electric
vehicle {EV} customers. We offer three different plans,

providing flexibility to charge at a time and price that's
convenient for you.

Standard Residential Pricing

Provides flexibility to charge anytime with the same price
during the day and at night.

* One meter for home and vehicle electric use

9.032¢/kWh 10.582¢/kWh

R
On-Peak Oct- May Anytime Summer
[with riders, Tuol {with ridars, Tual
ndjugtmonts, otc, adjustmaonts, ote.
~TTeWh*) ~12¢kWh )

*Prices are subject to resource and/or fuel adjustments, city fees and taxas where applicable.
Pians may change upan PUC appraval.




Time of Day Pricing

Your off-peak plan (between 9 p.m. and 9 a.m. daily, plus
holidays and weekends) is less than half of the standard
residential prices, which is great for charging at night.

+ One mater for home and vehicle electric use

= Monthly charge: $2 premium over standard plans

21.098¢/kwh

16.968¢/kwh

Off-Peak On-Peak On-Peak

Year Round:  Winter: Summer:
{with riders, fugl  (with riders, fuel  {with riders, fue
adjustmonts, ote.  adjustmoents, o, adjustments, otc.

—EedWhT} ~19EkWhH*) —23¢KWh*)

Ex. AA-D-41

Trial period: three months — If you're not satisfied, we'll recalculate
your bill at the standard pricing. There is a $20 charge to remove the
off-peak meter if you cancel.
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EV Pricing Plan

If you can charge your vehicle after 9 p.m., but can't shift your
home energy to the evening hours, this is a great plan for
saving on your driving costs.

* Two meters: one for home and one for vehicle electric use

= Monthly charge: $4.95, plus the home service charges

21.096¢/kwh

4.260¢/kwh

i R

Off-Peak QOn-Peak On-Peak
Year Round:  Winter: Summer:
{with riders, fugd  (with riders, fuel  {with riders, fual
adjustmonts, ete.  adjustments, ote.  adjustmants, ote,

~TefWh*) ~13/KWh ) ~23eWh*)

Customer must hire a licensed electrician to install a meter socket

— and potentially an additional breaker — to connact appliances
to the off-peak meter.
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Power your EV with renewable energy!
Windsource® for EVs*
Take your environmentally-friendly vehicle to the next level and
support renewable energy by purchasing Windsource to power it.
* When you do, you're supparting:
— Lower vehicle fuel and operating costs

— Air quality and environmental improvements

because EVs preduce lower greenhouse gas
and tailpipe emissions

— Affordable and domestic renewable energy production
that promotes electricity price stability

3 blocks
for about
2 blocks $3/month
for about ;
1 block $2/month
for about !
$1/month
0-4,000 4,001-8,060 8,001-12,000
miles travaled milas travelad milas troveled
annwally

annually annually

"Windspurca is sold in block of 100 kWh. The cast per biock iz $3.53/month, lass a credit for fuel costs. In 2017, the

average fuel cost credit for 2 residential sustomer was $2 53. making tha net charga for Windsouree $1.00 per block
For more information visit xeelenerqy.com/\Windsource.
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Xcel Energy’




Pricing Plan Summary

Gur special BY Pricing plan makes it easy for electric vehicle owners to save on charging costs. Customers who participate will
get a reduced price for the electricity they use to charge their vehicle during off-peak hours (between 9:00 p.m. and 9:00 a.m. on

weekdays, or anytime on weekends and holidays).

£V Separate Meter  $4.95  $0.04260/kWh B '$015968/kWh (othermonths)
Pricing  for the EV Only $0.21096/kWh {June~Sept }

Plan
*Prices apply to sing'e phase — secondary voltage use only. Prices are subject 1o resource and/or fusl adjustments, city
fees and 1axes vihere applicable. Pricas may thange upen PUC appraval. Prices include the Variable Fuel Cost Charge.

Zie]

¥

b

Main House
Metar

Electiie Vehicle Flectric Vehicle
Meter Breaker

.Customer enrollment process. 3: :3 :":. SRR e _ _
'_ L 1. Customer calls Xcel Energy at 8{19 895 4999 so we can help determlne W]‘Il(:h pncmg plan wnfl wurk best _
2 If afast charger is being installed, customer comacts bullders calf !me@xce[energy com 10 checkthe Ioad increase.

': : __3 Customer contacts an electrician for an estrmate on the meter huusmg equapment znstallatlon _

- 4 When the meter housing is installed, mspected and energlzed customerws;ts xce!energv comeVEEectnancmg and
completes the application form. SRR I . . .

5 Custamer sends the completed mspectmn document fo bmlders caﬂ Irne@xcelenergy cum

8, We'li visit the customer’s home and install an uff peak meter next to ihe exastmg meter

7. Once the meter is installed the customer can start chargmg and sawng

Who provides what for the installation?

Xcel Energy provides: Customer installs:

* £V Billing Meter * Meter socket(s) with a lever bypass)
¢ Conduit and wiring B
* £V charger or dedicated wall outiet




Quick Reference Guide for Servrce Connectlon

1. Choose a service cennectlen opnen 5 ;

2. Contact the Builder’s Call Line at BDD 62. 2121 to schedule a Ilne drop and reconnect. if there is a large load increase,
speak with a desrgner to determme rf the service entrance cendurt is st|!l valrd

a. Duplex meter sockets requrre a s:mple dlseennect and reconnect

b. Overhead service requires a sphce inthe cenductor past the weather head wh:ch is made by Xcel Energy
Customers need to prowde an adequate length of wrre to make thts connectmn : :

c. Undergreund serwee requrres a connectlon m the W|re belewthe meter sackets m the same Iecatlon that the
conduit entered the meter socket, Customers need to supply the junct:en and route conductor f_rom the pomt of
. delivery to the twe indwrduai meter sockets The junctlon hox requrres a sealable hasp. - : S

- 3. Customer visits xceienergy cem]EVEIectrrancmg and enmp]etes the apphcatlon form and sends a eempleted
*inspection form to the Bmlders CaII i.me hurlders call Ime@xee]energy com..

Service Connection Option 1:
Duplex Meter Socket, Underground or Overhead Service

DRAWING EV-10

EV SERVICE METERING MN ONLY

Duptex Underground/Overhead

Perfnitsend Customer \' ) N/A

Duplex  Overhead Inspections
Metersocket | Service Entrance Customer Customer
I Conductor*
Underground Xcel Energy Xcel Energy
Service Lateral
Service Entrance Customar Custorner
Conduit
o o Duplex Meter Customer Customer
il Socket
fr | UMderground Billing Meter Xeel Energy Xcet Energy
Service toad Side Conduit/ Customar Customer
Panel Conductor/Panels

Point of Delivery:
* Paint where Xcel Energy’s facilities are first connected to the electric
facilities of the customer,

*The service entrance conductor refers 1o the canductor going through the mast between the line sida of the
meater socket, through the weather head, and to the point of deliery,



Service Connection Option 2;
Separate Socket, Overhead Service

DRAWING EV-20

OVERHEAD SERVICE
Point of attachment .
See SC-10 for more Overhead Service i
information . 2 l;,_: ol
Permits and fnspections Customer N/A
Service Entrance Conductor™ Customer Customer
Conductor/Conduit . , [ :
owned by customer Paint of delivery Junction in Drip Loop Xcel Energy Xeet Energy
Self-Contained Meter Socket Customer Customer
Billing Meter Xeel Energy Xeel Energy
Load Side Conduit/ Customer Customer

Conductor/Pangls

i} i

- o
Fi”!l Panel
Service or
Panel Breaker
SEPARATE SOCKET OPTION

NOTES:
1. Riser conduit and conductor supplied and installed by customer/etectrician.

2. Pointol delivery in service loop.

Service Connection Option 3:

Paint of Delivery:

» Overhead Service Residential — Point where Xcel Energy's facilities are

first connected to the electric facilities of the customer,

* The junction is made in the drip loop between the conductor exiting the
weather head and the overhead service drop. The connection will be made

by Xcel Energy.

*The service entranca conductor refers 1o the canductor going through the mast between the fine side of the

meter sacket, through the weather head, and to the point of delivery.

Separate Socket, Underground Service

DRAWING EV-30

UNDERGROUND SERVICE

EV
Meter

Multi-tap cennectors
suppliedfinstalled
by customer

-Conduit/cenductor
suppliedfinstalfed
by customer

Wiréway of Junction Box
{Custamer suppliad

and owned) “_gealable

Paint of delivery
{Junction peint/hussed
wireway supplied by customer)

Xcel owned eonductar
Customer owned conduit

To Underground

HOTES:
1. Needto coordinate disconsnectreconnect with Xeel buildess line.
2. Point of delivery in wireway, tonductors after that point supplied by customer,

3. Junction point or bussed wireway supplied by customer.

Permits and Inspections Customer N/A
Underground Service Lateral Xcel Energy Xeel Energy
Junction Box/ Customer Customer
Wire way
Paint of Conrigction™ -~ Customer Customer
Self-Contained Customer Customer
Meter Socket
Billing Mater Xeel Energy Xcel Energy
Load Side Conduit/ Customer Customer
Conductor/Panels
Point of Delivery:

» Underground Service Residential — Point where Xcel Energy’s facilities are

first connectad to the electric facilities of the tustomer.
« Geeurs inside wireway or junction box. Connection is mage via connectors

supplied and installed by the customer.



Where do I install the meter socket and service box?

The second meter socket or duplex meter socket must be installed outside and grouped by the existing meter socket at a vertical
height of 4'-6', measured from final grade to the center of the meter. The minimum horizontal dimensions of the platform shall
meet the National Electrical Code® requirements for working space, as specified under "Meter Clearances™ in the Standards

for Flectric Installation and Use manual. Additionally, clearances around the gas meter should be met. Refer to the following
diagrams and Drawing CR-10, in that publication for reference.

j 36", 42" or 48"
36", 42" or 48" | ,
% % %
5—-—1 g" — j—2" 18“—-? Z 18"—=|=118"
7 T — 7 |
/////////////////////////Z///////////////V//////A WW/

i

=

B

[
|

Mo electica

b instalted
wirin this area

I _
e I = I
L, 2
|____equpﬂ'eds!’w.i O \
| ——| .
TV, tekeghora 7 E
\
\
o83 \

Mecharicaly irdhoced
; arinzte
Final Grade,

l

F from comimon
buiding epenngs
{Wndoas, doos, e46)
& fom mechancaly

mduced & indakes

1. Area within dashed lines shall be clear of all obstructions.
2. 18" clearance shall be maintained to sither side of the center line of the meter socket per NEC.
3.36", 42" or 48" clearance shall be maintained in front of meter socket per NEC.
4. Height of working clearance shalf be per NEC.
. 5. The meter socket must be lacated within 2 of the existing meter.

Does it have to be a duplex meter socket?

Mo. For new construction, & duplex meter socket may be a good option. But, it is not required on an existing premises. If two
separate sockets are being used, they should be next to each other with the two masts for an averhead service as close to each
other as possible. The second meter socket should be vertically aligned, (from the center point) with the existing socket and
within 24" horizontally, from the main house meter.



Can | install this as a sub-meter?
No. Industry best practice for safety is a dedicated service.

Is a lever bypass meter socket required?

Yes. The meter socket for tha EV must be a lever bypass from a manufacturer on aur approved list. It must also canform to alt
other standards as depicted in section 4.13 from our Standard for Electrical installation and Use.

What voltage charging equipment can | install for the EV Pricing Plan?

EV chargers that use 120V, 240V or 208V {network) are all allowed. Available voltage will be depandent on
existing distribution facilities in the area.

Can | install the meter socket on a detached garage?

There are two options for customers wishing to charge their vehicle in a detached garage:
1, The customer may participate in the EV Pricing Plan by installing the EV meter within 2” of the existing meter. If the main-
house meter is not on the garage, a line can be run to the detached garage.

2. The customer may participate in Time of Day pricing instead of the EV Pricing Plan, and install a Time of Day meter on the
detached garage. In this case, the panel can be used for additional charges besides an electric vehicle. A second
service would need to he requested and started at an extra cost to the customer.

Can | install a fast charger?

Yes. Prior to installing a DC fast charger or an AC Level 2 charger, please call the Builder's Call Line at 800.628.2121 to check
if a significant load increase will necessitate a service upgrade, With prior notification, we can make the necessary system
modifications to continue to reliably serve the £V customer and surrounding commanity.

Who do | call at Xcel Energy to confirm the meter specifications?
» Technical metaring questions? Call 800.422.0782,
+ General questions? We're available 24 hours a day at 800.895.4999.

Need more gwdance? Consuit the Standard for E[ectrlc lnsta!lat:on and Use manual o &
Key sectlons related tothe EV Pncmg Planlncludlng(but are not Itmited to); ' PRTEATOR SRR
+4.103 _ _.Meterlnstaliatmn&Ownershlp - |
413 Meter Sockets e
. 4142 'Meter lnstaliation
+4.155 Meter Socket Identification Heqmrements
415 Moter M_o_untl_ng Heights

XcelEnergy®

RESPONSIBLE BY NATURE®

xeelenergy.com | © 2018 Xcel Energy Inc. | Xcel Energy is a
registered trademark of Xcel Energy Inc. | 18-06-126



Ex. AA-D-41

. .
Emsting Ciromt / Direct Needed Premises Wirng
Tie*

o

n=35 no= 42

E%V RateService  PiotProjecton  Omn-site EV Rate Piot Acmal
Projection Service Estmate
n = LG n= 160

*Direct tie refers 1o an install scenario in which a customer’s charging location was adjacent to their service panel, allowing the chatger 1o be directly hardwired into the panel.




Bill Savings of EV Charging on EV Service Pilot tariff compared Standard Residential tariff

In dollars, except where specified

Ex. AA-D-41

EV Service Pilot Tariff - Average Bill Calculation - 350 kWh

Level 2 Charger Cost
Incrernental Customer Charge
Energy Charges
Off-Peak
On-peak (Summer)
On-peak (Winter)
Sub-Total Energy Charges
Fuel Clause Rider
Other Riders Charges
Transmisston Cost Recovery
Renewable Development Fund
Conservation [mprovement Program
Renewable Energy Standard
Sub-Total Other Rider Charges

Total Monthly Charge

Standard Residential Tariff - Average Bill Calculation - 350 kWh

Level 2 Charger Cost
Incremental Customer Charge
Energy Charges
Summer
Winter
Fuel Clause Rider
Other Riders Charges
Transmission Cost Recovery
Renewable Development Fund
Conservation kmprovement Program
Renewable Energy Standard

Sub-Total Other Rider Charges

Total Monthly Charge

Bilt Savings

Rate KWh EV Service Pilot Notes
Pre-Pait
$7.10
50.043780 336.0 1471
$0.215200 4.5 $0.97
$0.173280 9.5 $1.64
350.0 $17.32
$0.027353 350.0 $9.57
$0.003503 350.0 $1.23
$0.001417 350.0 $0.50
$0.001813 350.0 30.63
0.497% 50.12
$12.05
$36.47 {A)
Rate KWh Standard Notes
Pre-paid
$0.00
$0.108150 113.1 $12.23
$0.092410 2136.9 $21.90
350.0 $34.13
$0.027353 350.0 59.57
$0.003503 350.0 $1.23
$0.001417 3500 $0.50
$0.001813 350.0 50.63
0.497% 50.17
$12.10
846,23 (8)
$9.76 (8) - (A)




Ex. AA-D-41

CERTIFICATE OF SERVICE

1, Paget Pengelly, hereby certify that I have this day setved copies or summaties of the
foregoing documents on the attached list(s) of persons.

xx by depositing a true and correct copy theteof, propetly enveloped
with postage paid in the United States Mail at Minneapolis, Minnesota

or

xx electronic filing

Docket No. E002/M-15-111 & E999/CI-17-879

Dated this 31% day of May 2019

/s/

Paget Pengelly
Regulatory Administrator



Ex. AA-D-41

First Name

Last Name

Email

1 Company Name -

Lo Address

- | Délivery Méthod':

| View Trade Secret

Service List Name

Christopher

Anderson

canderson@allete.com

Minnesota Power

30 W Superior St

Duluth,
MN
558022191

Electronic Service

No

CFF_SL_15-111_Cfficial

Alison G

Archer

aarcher@misoenergy.org

MISO

2985 Ames Crossing Rd

Eagan,
MN
55121

Electronic Service

No

OFF_SL_15-111_Official

James J,

Bertrand

james.bertrand @ stinson.co
m

STINSON LLP

50 8 6th St Ste 2800

Minneapolis,
MN
55402

Electronic Service

No

OFF_8L_15-111_Official

Generic Notice

Commerce Attorneys

commerce.attorneys @ag.st
ate.mn.us

Office of the Attorney
General-DOGC

445 Minnesota Street Suite
1800

St. Pau,
MN
55101

Electronic Service

No

OFF_SL_15-111_Oftigial

fan

Dobson

residential.utilities @ ag.stat
e.mn.us

Office of the Attorney
General-RUD

1400 BRM Tower
445 Minnesota St
St. Paul,
MN
551012131

Electronic Service

No

QFF_SL_15-111_Official

John

Farrell

ifarreil@ilsr.org

Institute for Local Self-
Reliance

1313 5th St SE #303
Minneapolis,
MN

55414

Electronic Service

MNe

OFF_SL_18-111_Officiai

Sharon

Ferguson

sharon.ferguson @state.mn
us

Department of Commerce

85 7th Place E Ste 280

Saint Paul,
MN
5510121988

Electronic Service

No

QFF_SL_15-111_Official

Kimberty

Hellwig

kimbarly_hellwig @stcel.co
m

Stoel Rives LLP

33 South Sixth Street
Suite 4200
Minneapalis,
MN
55402

Electronic Service

No

CFF_SL_15-111_Official

Michael

Heppe

iI23@mtn.org

Local Union 23, I.B.E.W.

932 Payne Avenue

St. Paul,
MN
55130

Electronic Service

No

QFF_SL_15-111_Officlal

Jenking

aj@jenkinsatlaw.com

Jenking at Law

2265 Roswel! Road
Suite 100
Marietta,

GA
30062

Electronic Service

Ng

OFF_SL_15-111_Officia




Ex. AA-D-41

First Name

Last Name!

Email

Company Narme .

‘|Address .

- Delivery Methisd

~{View Trade Secret ..

Service List Name

Richard

Johnson

Rick.Johnson @ lawmoss.co
m

Moss & Barnett

150 8. 5th Street
Suite 1200
Minneapolis,
MN

55402

Electronic Service

No

QFF_SL_15-111_Official

Mark J,

Kaufman

mkaufman @ibewlocal949.0
g

IBEW Local Union 949

12508 Nicollet Avenue
South

Burnsville,

55337

Electrenic Service

No

OFF_8L_15-111_Officia!

Thomas

Koehler

TGK® IBEW150,0rg

Local Union #1860, IBEW

2808 Anthony Ln

St Anthony Village,
MN
55418-3238

Electronic Sarvice

No

OFF_8L_15-111_Official

Michael

Krikava

mkrikava @ briggs.com

Briggs And Morgan, P.A.

2200 IDS Center
80 S 8th St
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_15-111_Official

Douglas

Larson

dlarson @dakotaelectric.co
m

Daketa Electric Assecciation

4300 220th St W
Farmington,
MN

55024

Electronic Service

OFF_SL_15-111_Official

Ryan

Long

rvan.j.long@xcelenergy.co
m

Xeel Energy

414 Nicollat Mall
401 8th Floor
Minneapolis,
MN

55401

Electronic Service

Na

OFF_SL_15-111_Oflicial

Pam

Marshall

pam@energycents.org

Energy CENTS Coalition

823 7th StE

St Paul,
MN
55106

Electronic Service

Na

OFF_SL_15-111_0fficial

Kevin

Miller

kevin.miller @chargepeint.c
om

ChargePoint, Inc.

254 E. Hacienda Avenue

Carmpbell,
California
85008

Electronic Service

No

QFF_SL_15-111_Oficial

Androw

Moratzka

andrew.moratzka @ stoel.co
m

Stoel Rives LLP

33 South Sixth St Ste 4200

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_15-111_Oficial

David

Niles

david.niles@avantenergy.c
om

Minnesota Municipal Power
Agency

220 South Sixth Street
Suite 1300
Minneapolis,
Minnesota
55402

Elactronic Service

OFF_8L_15-111_0Official




Ex. AA-D-41

First Name Last Name Email Company Name Address . .12 | Delivery Methed View Trade Secret Service List Name
Michael Noble noble @fresh-energy.org Fresh Energy Hamm Bidg., Suite 220 Electrenic Service Ne OFF_SL_15-111_Official
408 St. Petor Street
&t. Paul,
MN
55102
Richard Savalkou! rsavelkoul @ martinsquires.c | Martin & Squires, P.A. 332 Minnesota Streat Ste | Electronic Service No QFF_SL_15-111_0Official
om W2750
St. Paul,
MN
55101
Anng Smart anne.smarnt@chargapoint.c | ChargaPoint, Inc. 254 E Hacienda Ave Electronic Sarvice No QOFF_SL_15-111_Official
om
Campbell,
CA
95008
Ken Smith ken.smith@districtenergy.c | District Energy St. Paul Inc, [76 W Kellogg Bivd Electronic Service No QOFF_SL_15-111_Official
om
St. Paul,
MN
55102
Byren E. Starns byron.starmns @stinson.com |STINSON LLP 50 8 6th St Ste 2600 Electronic Service No QOFF_SL_15-111_Official
Minneapoalis,
MN
55402
James M Strommen jstrommen@ kennedy- Kennedy & Graven, 200 S 6th St Ste 470 Electronic Service No OFF_SL_15-111_Official
graven.com Chartered
Minneapolis,
MN
55402
Eric Swanson eswanson@winthrop.com | Winthrop & Weingtine 225 5 6th St Ste 3500 Electronic Service No CFF_SL_15-111_Official
Capalla Tower
Minneapclis,
MN
554024629
Lynnette Sweet Regulatory.racords@xcele |Xcel Energy 414 Nicoliet Mall FL 7 Etectronic Service No OFF_SL_13-111_Cfficial
nargy.com
Minneapolis,
MN
554011993
Andrew Twite twite @fresh-energy.org Fresh Energy 408 St. Peter Street, Ste. | Electronic Service No OFF_SL_15-111_Official

220

St Paul,
MN

55102




Ex. AA-D-41

First Name

Last Name :

Email

Company Nare

| Address

| Delivery Method -

View Trade Secrat

Service List Name

Lisa

Veith

lisa.velth @ cl.stpaul.mn.us

City of 5t. Paui

400 City Hail and
Courthcuse
15 West Keliogg Blvd,|
St. Paul,
MN
55102

Electronic Service

No

OFF_SL_15-111_Cfficial

Danigl P

Wolf

dan.woli@state.mn.us

Public Utilities Commission

121 7th Place East
Suite 350
St. Paul,
MN
551012147

Electronic Service

No

QFF_SL_15-111_Ofticial




Ex. AA-D-41

First Name

Last Name :

Email

| Cempany Name

[jAddress -

Delivery Method

View Trade Secret

Service List Name

David

Aafedt

daafedt@winthrop.com

Winthrop & Weinstine, P.A.

Suite 3500, 225 South
Sixth Street

Minneapolis,
MN
554024829

Electrenic Sarvice

No

OFF_SL_17-817_M-17-817

Christopher

Anderson

canderson @ alleta.com

Minnesota Power

30 W Superior St

Duluth,
MN
558022151

Electronic Service

Ne

OFF_SL_17-817_M-17-817

Alison G

Archer

aarchar@ misoenergy.org

MISO

2985 Ames Crossing Rd

Eagan,
MN
55121

Elactronic Service

No

OFF_SL_17-817_M-17-817

James J.

Bertrard

james.bertrand @ stinson.co
m

STINSON LLP

50 S 6th St Ste 2600
Minneagolis,
MN

55402

Electronic Service

No

OFF_SL_17-817_M-17-817

Jamaes

Canaday

james.canaday @ag.state.
mn.us

Office of the Attorney
General-RUD

Suite 1400
445 Minnesota St.
St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-817_M-17-817

John

Coffman

iohn@johncoffman.net

AARP

871 Tuxedo Blvd,

St, Louis,
MO
63119-2044

Electronic Service

Ne

OFF_SL_17-817_M-17-817

Generic Notice

Commerce Attorneys

commerce.attorneys@ag.st
ate.mn.us

Cifice ¢f the Atterney
Generai-DOC

445 Minnesota Street Suite
1800

St Paul,
MN
55101

Electronic Sarvice

Yeas

OFF_SL_17-817_M-17-817

Coray

Conaver

corey.conover @ minneapoli
smn.gov

Minneapolis City Attorney

350 8. Fifth Street
City Hali, Reom 210
Minneapolis,
MN
554022453

Electronic Sarvice

No

OFF_SL_17-817_M-17-817

lan

Dobson

residential.utilities @ ag.stat
@.mn.us

Office of the Atterney
General-RUD

1400 BRM Tower
445 Minnesota St
St Pau,
MN
551012131

Electronic Service

Yes

OFF_SL_17-817_M-17-817

John

Farreil

farrell@ilsr.org

Institute for Local Sel-
Reliance

1313 5th St SE #303

Minneapolis,
N
55414

Electronic Service

No

OFF_SL_17-817_M-17-817




Ex. AA-D-41

First Name

Last Name

Emai

Company Name

| Addrass

Delivery Method -

View Trade Secret

Service List Name

Sharon

Ferguson

sharon.ferguson@state.mn
.us

Department of Commerce

85 7th Place E Ste 280

Saint Paul,
MN
551012198

Electronic Service

Na

OFF_SL_17-817_M-17-817

Edward

Garvey

edward.garvey @ AESLcons
uiting.com

AESL Consuiting

32 Lawton St

Saint Paul,
MN
55102-2617

Electronic Service

OFF_SL_17-817_M-17-817

Janet

Gonzalaz

Janet.gonzalez @state.mn.
us

Public Utilities Commission

Suite 350
121 7th Place East
St. Paul,
MN
55101

Electronic Service

Ne

OFF_SL_17-817_M-17-817

Kimberly

Hellwig

kimberly.hellwig @ stoel.co
m

Stoel Rives LLP

33 South Sixth Street
Suite 4200
Minneapaolis,
MN
55402

Electronic Service

Ne

OFF_SL_17-817_M-17-817

Michas!

Hoppe

123 @mtn.org

Local Union 23, LB.E.W.

932 Payne Avenue

St. Paul,
MN
55130

Electronic Service

No

OFF_SL_17-817_M-17-817

Alan

Jenkins

aj@jenkinsatlaw.com

Jenkins at Law

2265 Roswell Road
Suite 100
Marietta,

GA
30062

Electronic Service

No

OFF_SL_17-817_M-17-817

Linda

Jensen

linda.s.jensen@ag.stata.m
nus

Office of the Attorney
General-DOC

1800 BRM Tower 445
Minnescta Street

§t. Paul,
MN
551012134

Electronic Service

No

OFF_SL _17-817_M-17-817

Richard

Johnson

Rick.Johnson @lawmoss.co
m

Moss & Barnett

150 8. 5th Street
Suite 1200
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-817_M-17-817

Sarah

Johnson PHiIlips

sarah.phillips @ stoel.com

Stoel Rives LLP

33 South Sixth Street
Suite 4200
Minneapolis,
MN
55402

Elestronic Service

No

OFF_SL_17-817_M-17-817




Ex. AA-D-41

First Name

Last Name !

Email

.|Company Name .

= [Address

| Dalivery Methed = .-

| View Trade Secret

Servica List Name

Mark J.

Kaufman

rakaufman @ ibewlocal949.0
g

IBEW Local Union 949

12908 Niccllet Avenue
South

Burnsville,
MN
55337

Electronic Service

No

OFF_SL_17-817_M-17-817

Thomas

Koehler

TGK@IBEW160.0rg

Local Union #1860, IBEW

2909 Anthony Ln
St Anthony Village,
MN

55418-3238

Electronic Service

OFF_SL_17-817_M-17-817

Michae!

Krikava

mirikava @briggs.com

Briggs And Mergan, P.A.

2200 1DS Center
80 S 8th St
Minneapolis,
MN
55402

Electronic Service

OFF_SL_17-817_M-17-817

Pader

Larson

plarson@larkinhoffman.co
m

Larkin Hoffman Daly &
Lindgren, Ltd.

8300 Norman Center Drive
Suite 1000
Bloomington,

MN
55437

Electronic Service

Ne

OFF_SL_17-817_M-17-817

Douglas

Larsan

diarson @dakotaelectric.co
m

Dakota Electric Association

4300 220th St W
Farmington,
MN

55024

Electronic Service

No

OFF_SL_17-817_M-17-817

Ryan

Long

ryan.j.long @xcelenargy.co
m

Xcel Energy

414 Nicollet Mall
401 8th Floor
Minneapolis,
MN
55401

Electrenic Service

N¢

OFF_SL_17-817_M-17-817

Peter

Madsen

peter.madsen @ ag.state.m
n.us

Oftice of the Atterney
General-DOC

Bremer Tower, Suite 1800
445 Minnesota Street
St. Paul,
Minnesota
551017741

Electronic Service

No

OFF_SL_17-817_M-17-817

Kavita

Maini

kmaini @wi.rr.com

KM Energy Consulting LLC

8961 N Lost Woods Rd

Oconomowog,
wi
53066

Electronic Service

No

OFF_SL_17-817_M-17-817

Pam

Marshall

pam@energycents.org

Energy CENTS Coalition

823 7Tth StE

St Paul,
MN
55106

Electronic Service

Ne

CFF_SL_17-817_M-17-817

Joseph

Mayer

joseph.meyer@ag.state.mn
.us

Office of the Attornay
General-RUD

Bremer Tower, Suite 1400
445 Minnesota Street
St Paul,
MN
55101-2131

Electronic Service

No

OFF_8L_17-817_M-17-817




Ex. AA-D-41

First Narme

Last Name!

Email

| Company Name

| Acdress” ..,

| Delivery Method - 720
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Executive Summary

1 Executive Summary

1.1 Introduction

The California Plug-in Electric Vehicle (PEV) Submetering Pilot was designed to test the
implementation and customer experience associated with submetering solutions for residential
and commercial customers. Submetering allows customers to access TOU rates for PEVs
without installing a separate Investor Owned Utility (IOU)’ revenue grade meter. A key feature
of the pilot was that the submetering hardware and service was provided by third party
Submeter Meter Data Management Agents (MDMAs), while billing was handled by the
utilities. Three third party MDMA suppliers actively participated in Phase 1 of the pilot—NRG
eVgo (NRG), Ohmconnect, and eMotorWerks (eMW). These MDMAs were responsible for
managing customer relationships during the pilot, which included recruitment, coordinating
submeter installations, enrolling customers in the pilot, and providing customer service and
support. MDMAs measured PEV electricity usage through the submeters and delivered data
to the utilities on a daily basis for billing purposes.

The enrollment period for Phase 1 of the pilot began on September 1, 2014 and was conducted
on a first-come, first-served basis? subject to an enrollment limit of 500 submeters for each IOU
divided equally among the participating MDMAs. Due to delays associated with submeter
certification, the enrollment period was extended six months to August 31, 2016. Total
enrollment consisted of 241 customers—132 at PG&E, 92 at SCE, and 17 at SDG&E.

The majority of participating customers enrolled through either eMW (192) or Ohmconnect (45).
Approximately 25% of participants have solar PV systems with a net metering arrangement® in
addition to their electric vehicle—43 in PG&E, 13 in SCE, and 3 in SDG&E. Phase 1 enrollment
is summarized in Table 1-1, which also lists the submeter rates that are available to pilot

participants in each territory.

1 The three Investor Owned Utilities in California are Pacific Gas & Electric (PG&E), Southern California Edison (SCE) and
San Diego Gas & Electric (SDG&E).

2 The first three months of enroliment were an “Exclusivity Period” during which the MDMAs had “Exclusivity Rights” to their
share of the total participants in each I0U’s territory. An “Open Period” of enrollment began in the fourth month during
which MDMAs were allowed to enroll additional customers beyond their exclusivity rights and up to the 500 submeter limit

on a first-come, first-serve bhasis.
3 Net metered customers are allowed to make up a maximum of 20% of total pilot enroliments in each service territory.
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Table 1-1: Phase 1 Enrollment

EV-B

(Rasidential)
$20 bill credit
(Commercial)
TOU-EV-1
- (Residential)
2
SCF 92 13 71 19 TOU-EV-3 & 4

(Commercial)

EV-TOU
(Residential)
SDG&

E 17 3 12 4 L $20 bill credit

{Commercial)

Total 241 59 192 45 4 N/A

PG&E 132 43 109 22 1

in order to participate in the pilot, customers were required to enroll by submitting a Customer
Enroliment Agreement signed by the customer and their MDMA to their IOU and install a
submeter. The pilot was designed to allow both stand-alone submeters and submeters
integrated with Level 2 charging stations, but almost all Phase 1 participants used eMW'’s
stand-alone WattBox™. The WattBox™ is Wi-Fi enabled to transmit recorded usage data from
the submeter to the MDMA—and uitimately to the |IOU. MDMAs assisted customers with signing
up for the TOU rate with their IOU and also helped them to schedule an appointment for the
installation of the submeter by a licensed electrician.* For their participation, eMW customers
received a full rebate for the WattBox™ in addition to incentive payments of $100 after
installation and $50 after the first successful data transfer. The maximum duration for
participation in Phase 1 was 12 months and customers were allowed to withdraw from

the pilot at any time.®

After contacting an MDMA to express interest in the pilot, customers created an online account®
and went through a pre-qualification check to make sure that they met the eligibility criteria for
the pilot and could have a submeter successfully installed at their premise. After having their
submeter installed, customers formally enrolled in the pilot by completing a customer enrollment
application (CEA) with assistance from the MDMA, who submitted them to the appropriate

IOU for approval. Upon approval of the CEAs, MDMAs began sending submeter data to the

IOUs on a daily basis for billing.

4 eMW provided customers with a choice of having the installation performed by an eMW-contracted electrician for free or
contributing up to $100 towards an installation performed by an electrician of the customer’s cheosing.

5 At the time of this report, 12 PG&E participants and 10 SCE participants had withdrawn from the pilot.

6 This step was not necessary for existing eMW customers.
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1.2 Components of Evaluation

Phase 1 of the pilot focused on situations having a “single customer of record” in which
the same customer was responsible for paying for all electricity consumption—including
the submeter—at their service premise.” The evaluation objectives for Phase 1 were to:

* I|dentify the different submetering services provided by MDMAs;
* Evaluate the customer experience to determine customer benefits under submetering;
» Evaluate customer demand for submetering services; and

« Evaluate the potential impacts submetering can have on supporting the State’s
ZEV goals of reducing the costs of PEV home charging, simplifying metering options,
and establishing the submetering protocol to help homeowners access PEV time of

use rates.

These research questions were addressed by organizing the Phase 1 evaluation into four
principal components. First, a careful analysis of the business processes used by the MDMAs
and [OUs was conducted based on interviews with the MDMAs and |1OUs to understand

how submetering was offered to consumers in the context of the pilot. Second, a sample

of customers was selected from the pilot to install independent data loggers for the purposes

of assessing the accuracy of the submeter measurements. Third, participants were surveyed to
gather information about the pilot experience and their satisfaction with the submetering service
provided. Finally, PEV customers who are not currently submetered were surveyed to assess
customer preferences for submetering and the primary factors that will affect future submetering
uptake using an Adaptive Choice-Based Conjoint {ACBC) methodology.®

1.3 Summary of Results

Providing submetering service to pilot participants during Phase 1 required a significant amount
of coordination and information transfer between the MDMAs and |OUs. The data flows and
communications between pilot stakeholders are shown in Figure 1-1. The primary role of the
MDMA was to provide the QU with accurate measurements of PEV electricity usage in a format
that was compatible with the premise’s primary meter—15 minute intervals. The 1OU then took
the PEV usage in each interval and subtracted it from the primary meter to identify the amount
of electricity used by the rest of the house and calculate a bill for each source using the
appropriate rate—subtractive billing. Once the two bills were calculated, they were combined
into a single document and sent to the customer at the end of their billing cycle.’

7 Phase 2 of the pilot will focus on submetering in situations where there are “multipte customers of record,” i.e.,
circumstances where the customer of record for the consumption of the submeter is different from the customer of

record for the rest of the premise.
8 This methodology is described in Appendix C.

9 Depending on the timing of enrcliment, there was often a Iag of 1 to 2 months between when a customer enrolled in the
pilot and received their first hill,
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Figure 1-1: Data Flows and Communication between Stakeholders in Phase 1

A

Perform Subtractive

Billing

«  PEVusage Total Home Usage

" Home usage Report PEV Usage
minus PEV
usage

Single
=1 Customer

of Record
Measure PEV Usage

1.3.1 Submeter Accuracy

in order for submetering to be successful from both a business and customer satisfaction
perspective, the submeters must be able to provide accurate measurements of PEV charging
usage to the utilities for subtractive billing. Nexant assessed submeter accuracy by installing
loggers for a sample of 34 submeters in the pilot—31 eMW submeters and 3 NRG submeters—
for a period of two months. Due to technical issues'® with some of the installed loggers and 3
submeters having spotty data coverage or being entirely offline during the study period,*" only
14 logger-submeter pairs were available for analysis. In addition, a software issue with eMW'’s
data server resulted in 24 hour time shifts for some submeters during the first month of the
study period. Because these measurement errors would have overwhelmed the 5% accuracy
threshold for any affected submeters, the analysis was limited to the second half of the study
period—dJanuary 9 through February 12.

Submeter accuracy was formally assessed by conducting equivalence tests using a regression
approach in which submeter measurements were regressed against logger readings. The tests

consisted of the following steps:
1. Establish 5% region of equivalence for the slope (B1) equal to (0.95, 1.05).

2. Fit linear regression using the fogger as the independent variable and the submeter
observations as the dependent variable.

10 These included not properly synchronizing logger clocks with submeter clocks, being unable to record one time
measurements needed to convert recorded amps to kW and foggers that stopped recording data midway through

the study period.
11 Dye to the missing data, these 3 submeters would not have met the 5% accuracy requirement,

(&3]
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3. Test the slope for equality to 1 by calculating two one-sided confidence intervals for the
slope using the regression output and determine whether this interval is contained within

the region of equivalence.

Resuits for the individual submeter tests are presented in Table 1-2 and show that most
submeters for which data were available are able to meet the 5% accuracy requirement. The
exception is submeter number 5, which stopped recording usage partway through the study
period. Combined with the data issues experienced by some submeters in the sample, these
results indicate that while most submeters were able to accurately measure PEV charging
usage, some experienced measurement issues that affected customer bills and may account for
some of the dissatisfaction customers expressed about billing accuracy.

Table 1-2: Equivalence Test Results Using Regression

1 1.00 0.00 1.00 1.01 Yes 479
2 1.02 0.00 1.01 1.02 Yes 349
3 1.03 6.00 1.02 1.04 Yes 100
4 1.03 0.00 1.02 1.03 Yes 385
5 0.24 6.05 0.16 0.33 No 445
6 0.99 0.00 0.99 1.00 Yes 364
7 1.00 0.00 0.99 1.00 Yes 247
3 1.01 0.00 1.01 1.02 Yes 274
9 1.00 0.00 1.00 1.01 Yes 447
10 0.96 0.00 0.95 0.97 Yes 723
11 1.02 0.00 1.01 1.02 Yes 411
12 1.04 0.00 1.03 1.04 Yes 375
13 1.00 0.60 1.00 1.00 Yes 132
14 1.00 0.01 0.99 1.01 Yes 114

1.3.2 Customer Experience

A survey of customers participating in Phase 1 found that more than 80% of participants
reported that being able to pay a lower price for charging their PEV, getting an incentive for

the submeter, and having the ability to measure the amount of electricity used by their PEV
were either extremely important or somewhat important in their decision to participate in

the pilot. Most customers (72%) said that they were “extremely satisfied” or “somewhat
satisfied” with the submetering service provided during the pilot, while 15% of respondents rated
their level of satisfaction as “somewhat dissatisfied” or “extremely dissatisfied.”
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Customer satisfaction ratings for specific aspects of the pilot are shown in Table 1-3. Aspects
that produced high levels of customer satisfaction included the reliability of the charging station,
installation of the submeter, and remote access to information about whether and when a
customer’'s PEV was charging. The aspects with the lowest satisfaction scores were customer
service provided by the I1OUs and the enroliment process.

Table 1-3: Satisfaction Ratings for Specific Aspects of Phase 1 Pilot

Reliability of my
charging station
Safety of my [ 0 0 0, o g o
charging station 1% 2% 15% 20% 62% 82%
Accuracy of the E
measurement of eleclricity 8% 8% 13% 24% 48% 2%
used by my PEV
Installation 6% 8% 17% 20% 49% 69%
Access to information :
about whether and o o
when my vehicle is 7% 7% 18% 28% 39% 67%
charging remotely o
Scheduling the o
installation of the meter 4% 9% 24% 21% 42% 63%
or charging station B
Customer service provided
by (insert MDMA name) o o o _
after the meter or charging 12% 6% 21% 20% 40% 60% o
station was installed R :
Accuracy of the PEV b 0 0 0
portion of my  bill 27% L 18% 7% 18% 22% 36% 58%
Ability to control my S ] . . '
charging station remotely |- 58% 15% 7% 25% 19% 35% 54%
PGRE |. 5% ~:| 11% | 19% | 26% | 19% 25% 44%
Signingupfor | SCE | 1% | 21% | 10% | 26% | 23% | 20% | 43%
thePEVrate | gDG&E | 0% - | 7% | 18% | 13% | 20% 47% 67%
AllIOUs | 3% ] 15% | 15% | 25% | 21% 25% 46%
Customer | PG8E | —-33% | 28% | 18% | 18% | 17% | 8% | 36%
service SCE . _32%_ | 23% 18% 27% 18% 14% 32%
provided by SDG&E | 27% | 18% 18% 18% 9% 36% 45%
10U after PEV b 0 o o o 0 °
rate starled | o)1 1ous 32% | 25% | 18% | 22% | 17% 18% 35%
I
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1.3.3 Factors Affecting Future Submetering Adoption

In addition to analyzing the experience of customers who enrolied in the pilot, the Phase

1 evaluation also explored the factors that will affect the future uptake of submetering by
conducting a conjoint survey among PEV customers who did not have submeters. Results
from the conjoint survey showed that the most important factors when considering submetering
are the type of submetering plan—e.g., discounted rate or flat charging fee—the magnitude of
charging cost savings, and type of submeter installation—e.g., plug-in, mobile, professionally
installed submeter or submeter plus Level 2 charging station. These factors account for 74%
of the enrollment decision and are summarized in Figure 1-2. Installation cost, service provider,
and charging information comprise a second tier of attributes which drive the remaining 26% of

the decision.
Figure 1-2: Relative Attribute Importance

Submetering plan

Charging savings

Submeter installation

Installation cost

Service provider

Charging info & control

0% 5% 10% 15% 20% 25% 30% 35%
Percentage of enrollment decision

One key area that is informed by the analysis of the conjoint survey is the demand for
submetering in the popuiation of existing PEV owners. Table 1-4 shows estimated enroliment
likelihoods for all combinations of the attributes tested as part of the survey. For anaiysis
purposes, a haseline offering (shaded) was defined to resemble the submetering offer available
in Phase 1 as closely as possible within the constraints of the model. This baseline serves

as an anchor point to interpret the remaining results. The enroliment likelihocod in each

cell corresponds to a submetering offer consisting of that specific attribute level and the
baseline levels for all other attributes. This allows differences between cells to be interpreted
as the marginal effect of each level on the likelihood of enrollment holding all other

attributes constant.
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Tahble 1-4: Demand for Submetering Services in Existing PEV Customer Population

Fiat monthly fee (charge anywhere) 30% -26%
Submetering Flat monthly fee {charge at home) | 34% -18%
Plan Electricity discount . - e o 41% 0%
Electricity discount + grid services 29% -28%
Bill only 36% -12%
Charging Info | o i e b L I g gay e d gy e
& Control |- oocdnfe T e ) AT - 0%
Info + control 46% 12%
Ulility logo 61% 48%
Service
Provider | __Carbandnamelorioge) | | 4%% h__
Independent EV charging company | - e o T 41% 0% ..
Simply plug-in 50% 23%
Mobile (in-car) 54% 32%
Submeter e
Installation Meter (pro-instally oo oote i - 41% 0%
Meter {pro-install) + Level 2 charger .
[Add $600 {or $12/mo) to submeter cost] 32% 23%
R Rs None""-_ - . 41y, 0%
installation $150 (or $3/mo for 60 months) 27% -34%
$300 {or $6/mo for 60 months) 21% -49%
16% (min tested) 40% -3%
30% o e 41% 0%
Charging o o o
savings 45% 63% 54%
60% 74% 80%
81% (max tested) 83% 103%

Within the context of the survey, 41% of current PEV customers said that they would enroll in
the Phase 1 submetering offer if it was made available to them. Several caveats are necessary
for this important result. The most important caveat is that the enrollment likelihood likely suffers
from “hypothetical bias” that often exists with stated preference surveys since there is often
a difference between what survey respondents say they will do and what they will actually

do. Hypothetical bias is generally positive, meaning that survey respondents would be prone to
overstate their true likelihood of enrolling in submetering. Another important caveat is that there
is no guarantee that the current population of PEV owners will resemble the population of PEV
owners that may exist in the future when some attributes may become available.

¢t Nexanr 9



Ex. AA-D-42

Executive Summary

Despite the limitations of the absclute enroliment likelihood, changes in enrcliment likelihoods
can be analyzed to estimate the relative influence of different submetering altributes. Figure 1-3
summarizes the financial attributes included in the survey and shows that increasing the costs
of submetering' to participants by $150 could reduce enrollment likelihood—compared to the
likelihood of enrolling at zero installation cost—by about a third (34%), while increasing
submetering installation costs to $300 could reduce the likelihood of enrolling in a submetering
program by 50%.

Figure 1-3: Relative impact of Financial Attributes on Enrollment Likelihood

16% | | 2%
Chardi 30% [pilot)
arging o
savings (%) 40%
60%
81%

Charging savings'® also have a significant impact on enrollment likelihood and the results of
the conjoint suggest that there is a minimum amount of savings needed to atiract interest in
submetering. There is very little variation in uptake between 0 and 30% savings, but thereis a
substantial 54% enrollment increase for a similar increase in percent savings from 30% to 45%.
This indicates that somewhere between 30% and 45% there is a threshold beyond which
savings become meaningful. Increased savings beyond 45% by similar margins produces
diminishing enroliment impacts.

In addition to the financial aspects of submetering, four attributes relating {o business models
and participant experience attributes—plan type, charging info & control, service provider,

submetering installation—were aiso tested as part of the choice survey. Figure 1-4 shows the
impacts of these attributes on the likelihood of enrofiment relative to the attributes of Phase 1.

12 i is important to clarify that this attribute was conceptually designed to test participant costs and so is not meant

to distinguish between actual hardware and installation costs. The survey also controlled for underlying respondent
preferences for upfront versus monthly payments, as recognition that reducing upfront costs may reduce the burden for
some participants.

13 In the context of the survey, charging savings were defined as a percentage reduction in the cost of charging a PEV each
month. Each respondent’s monthly charging cost was estimated based on self-reported monthly miles driven, percent of
charging done at home, a marginal electricity price estimate based on each respondent’s current electricity rate, and a
conversion factor of miles to kWh for the respondent's PEV category collected earlier in the survey. To ensure the most
numerically and cognitively valid estimates, respondents were given a choice of how to estimate miles driven—weekly
average or age of vehicle and mileage—asked to confirm the estimate, and then finally given the opportunity 1o change the
estimate to a manually entered vatlue within a reasonable range. The average monthly cost was $53 with standard
deviation of $49, which suggests that most monthly charging cost estimates fell between $0 and $100.
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Figure 1-4: Relative Impact of Business Model and Participant Experience Attributes

Billonly
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Reduced charging costs were the most preferred business model, while charging
information/analytics and the ability to control charging remotely increased the likelihood

of enrolliment by 14 to 28%. Respondents had a preference for IOUs and PEV manufacturers
as submetering providers and mobile metering solutions increased the likelihood of enrollment
by 38% relative to submeters that require installation by certified professional electricians.

1.4 Conclusions and Recommendations for Phase 2

Phase 1 of the PEV Submetering pilot successfully established third party submetering service
for 241 customers throughout California. The three primary motivations for customers to
participate in the pilot were the opportunity to pay a lower rate for electricity used by the PEV,
the availability of an incentive for the PEV submeter, and the ability to monitor the amount of
electricity used by PEVs. During the course of the pilot, several technical and customer service-
oriented challenges were encountered by the participating MDMAs and OUs that demonstrate
areas where submetering operations and customer service can be improved in the future.

By all accounts, the enroliment process for Phase 1 was cumbersome and required a large
number of manual processes and repeated customer interactions, which resulted in long
processing times for CEAs and frustrations for customers, MDMAs, and |10Us alike. Only 46%
of participants rated the process of signing up for the pilot as either very good or excellent.
Customers needed assistance from the MDMAs to complete the required forms, which were
submitted to 10Us via email as attached PDFs and regularly needed to be sent back for
revisions due to missing or incomplete information. Numerous interactions between customers,
MDMAs, and IOUs were required to successfully enroll a customer and afl of these interactions
were initiated manually by one of the stakeholders. Streamlining the enrollment process should
be a priority for Phase 2 and include efforts to improve communication between the MDMAs and
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|OUs regarding what is required from the customer as well as an investigation into whether
infrastructure can be set up for CEAs to be completed more efficiently. This infrastructure could
include the development of a website accessible by the MDMAs that creates a structured data
environment for CEAs that is less prone to error than the manual process used in Phase 1.

Once customers were able to successfully enroli in the pilot, most (72%) said that they were
satisfied with the overall service they received. However, 15% of participants reported being
dissatisfied with their submetering service and highlighted areas where submetering operations
could be improved. The primary causes of dissatisfaction were billing issues and poor customer
service from the MDMA and/or [OU. Thirty percent of customers who responded to the
participant survey reported experiencing a problem with their bills—delays were the most
common description—and half of these customers said that their issues had not yet been
resolved. When asked how to improve the pilot experience, the most common response from
participants was for the IOUs/MDMAs to provide better support and communication.

The billing issues experienced by Phase 1 participants were likely a result of several different
factors. First, the IOU subtractive billing processes created for the pilot existed outside the
robust billing systems used for standard billing operations. Submeter data from the MDMAs was
transferred manually to the 10Us via SFTP and required cleaning and processing before being
combined with interval data from the 10Us’ internal systems. Early in Phase 1, the IOUs spent
significant effort educating the MDMAs about the intricacies of customer billing protocols and
the data format necessary to ensure accurate billing. Despite these efforts, significant oversight
from the |OUs was necessary throughout Phase 1 to ensure timely and correct data deliveries.
Due to the manual nature of these steps and the amount of back and forth between 10Us and
MDMAs, errors occurred at a higher rate than normal and the amount of time required for
preparing customer bills increased. To the extent that these processes can be automated, the
timeliness and accuracy of subtractive billing would improve.

Another factor that has an impact on the accuracy of customer biils is the accuracy of the
submeters. Analysis comparing a sample of submeters to independently installed loggers
revealed that most submeters were able to accurately record PEV usage data, but that 10 to
20% likely experienced some kind of accuracy problem during Phase 1. These problems
resulted from spotty data coverage, submeters going offline for a period of time, and a server
software malfunction that caused time shifts in the data for some submeters. All three of these
events caused delays in billing and some resulted in erroneous bills being delivered to
customers. For Phase 2, Nexant recommends that additional submeter accuracy testing be
conducted using a threshold of +/- 1% in order to improve bilfling accuracy and reduce the
number of billing disputes with participants. This testing would preferably be done in a
laboratory setting prior to installation to avoid the difficulties and limitations associated with
measuring accuracy-in the field and should include tests to ensure that submeter clocks are
capable of proper time synchronization with IOU AMI| systems. New metering standards and
testing protocols related to submeters currently being developed by the National Institute of
Standards and Technology (NIST) and the California Division of Measurement Standards may
be able to be leveraged as a guide for best practices.
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In addition to analyzing the processes, customer experiences, and accuracy that were specific
to Phase 1, Nexant also surveyed approximately 600 non-submetered PEV customers to
analyze customer preferences for different submetering features and identify factors that are
likely to drive future uptake of submetering. This analysis showed that the type of submetering
plan—e.g., discounted rate or flat charging fee—magnitude of charging cost savings, and type
of submeter installation—e.g., plug-in, mobile, professionally installed submeter, or submeter
plus Level 2 charger—are the most important factors that influence submetering adoption
decisions and that about 40% of current PEV customers would sign up for the submetering
arrangement offered during Phase 1. For submetering to be attractive, a minimum amount of
charging savings of 30-45% is needed and installation costs need to be kept low. Depending on
the price differentials established for the opt-out TOU rates that will be rolled out to residential
customers beginning in 2019, submetering plans with charging savings of 30-45% may be
difficutt to offer.

Installation cost, service provider, and charging information comprise a second tier of attributes
that affect submetering adoption decisions. A mobile metering option was particularly popular
among SDG&E respondents (+49% enrollment impact) and PG&E respondents (+41%), but had
less of an impact on SCE respondents (+31%). While there was a preference for the utility or
the PEV manufacturer to play the role of service provider, this was less pronounced for PG&E
respondents than the other two |OUs. Nexant recommends offering additional submetering
plans and pricing structures in Phase 2 along with exploring partnerships between MDMASs

and IOUs as a way to provide more seamless service to the customer and achieve stronger

brand equity.
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2 PEV Submetering Pilot Background

As the adoption of PEVs continues to accelerate in California, PEV charging patterns will
become an increasingly important end-use in the state's electricity system. in a future where
PEVs make up a significant share of California’s vehicle fleet, charging loads will need to be
well-managed to avoid having PEVs exacerbate system peaks or negatively impact grid
reliability in other ways. One effective tool for incentivizing charging during the most beneficial
times is Time-Of-Use (TOU) electricity pricing. Customers can access PEV TOU rates in one of
two ways—aeither by enrolling their entire house or facility into a TOU rate or by

installing separate electrical service and meter dedicated to PEV charging. According fo a
recent survey of participants in the Clean Vehicle Rebate Program, a majority of drivers (65-
80%) are aware of the special rates for PEV charging, and 62% use them. "

The California Piug-in Electric Vehicle (PEV) Submetering Pilot was designed to test the
implementation and customer experience associated with submetering solutions for residential
and commercial customers. A key feature of the pilot was that the submetering hardware and
service was provided by third party Meter Data Management Agents (MDMAs),™® while billing
was handled by the utilities. This division of labor required coordination by the MDMAs and
I0Us on pitot enrollment and data transfer in order to provide customers with accurate and
timely bills for the electricity usage of their PEV and the rest of their home.

The remainder of this section provides a brief overview of the policy context and history related
to the pilot, detailed descriptions of the services that were provided by the MDMAs and |OUs,

and a summary of Phase 1 enroliment.

2.1 Policy Framework and Evaluation Goals

To proactively help manage PEV charging loads, California has established goals to provide
customers with the proper incentives to charge their PEVs in a way that minimizes their
negative impacts on the grid and maximizes their fuel and cost savings. Submetering is seen
as an important contributor to both of these goals since it avoids the need to install a costly
second meter, increases access to TOU rates that incentivize off-peak charging, and allows
customers to potentially reduce their monthly bills by scheduling their charging for off-peak
times. Furthermore, it was determined that allowing submetering solutions provided by third
parties—i.e., non-utilities—may result in additional benefits to the PEV market by increasing
customer choice and technological innovation. '

Discussions about a pilot program for PEV submetering date back to a 2011 workshop on the
topic organized by CPUC Energy Division, which jumpstarted work on a roadmap report to
outline potential submetering scenarios and assess the feasibility in the context of PEVs. The
|OUs produced a draft report in early 2012 that was followed by a series of workshops and

4 See hitp://public.tableau.com/proflia/reseach dapariimentifl/vizhome/shared/ NIBH7MSDS,
15 Customers were given the opportunity to own submeters as a result of CPUC Decision 11-07-029 {see p. 40-41).

16 Besides increasing access to TOU rates, submetering also has potential applications as a distributed energy resource

(DER} that can be aggregated and participate in CAISO demand response markets. See
hitp:/ /vy calso.cony Documents/AgendalPresentation-DislributedbnergyResowceProvider-DraftFinalProposal puf
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revised reports to develop rules for incorporating customer-owned submeters into IOU billing
and metering systems—denoted the “PEV Submetering Protocol”. A key outcome of this work
was Resolution E-4651 in 2014, which approved a two phase piiot to better understand the
costs and benefits of PEV submetering.?’

The PEV submetering pilot was organized into two sequential phases to demonstrate and
evaluate different potential submetering arrangements. Phase 1 focused on situations having

a “single customer of record” in which the same customer was responsible for paying for all
electricity consumption (inciuding the submeter) at their service premise and is the focus of this
interim report.'® The evaluation objectives'® for Phase 1 were to:

= ldentify the different submetering services provided by MDMAs;
= Evaluate the customer experience to determine custiomer benefits under submetering;
» Evaluate customer demand for submetering services; and

» Evaluate the potential impacts submetering can have on supporting the State’s
ZEV goals of reducing the costs of PEV home charging, simplifying metering options,
and establishing the submetering protocol to help homeowners access PEV time of
use rates.

In addition to these stated goals, it is important to identify any findings from Phase 1 that could
potentially inform or improve the execution of Phase 2. This report highlights these findings
where appropriate and provides recommendations for how they can best be leveraged going

forward.

2.2 Submetering Services Provided by MDNAs and I0OUs

Three third party MDMA suppliers actively participated in Phase 1 of the pilot*>—NRG,
Ohmconnect, and eMotorWerks {eMW). These MDMAs were responsible for managing

the customer relationship during the pilot—including recruitment, coordinating submeter
instaitations, and providing customer service and support—accurately measuring PEV electricity
usage and delivering data to the utilities on a daily basis for billing purposes. Throughout Phase
1, Ohmconnect and eMW worked as partners, with eMW supplying the submeter hardware and
Chmconnect providing software to provide customers with charging analytics and deliver data to

the 10Us for billing.

The principal responsibilities of the three 10OUs included processing enrollment applications and
performing subtractive billing for pilot participants. Subtractive billing requires taking the
submetered PEV usage data from the MDMAs, subtracting it from the whole-house usage, and

17 Resolution E-4651 also approved a pro forma rate schedule for use in the pitot (PEVSP).See
hitp://docs.opuc.cagov/PublishedDaons/ Published/GO00/MOS7/K04S/87049639.PDF for additional details.

18 Phase 2 of the pilot will focus on submetering in situations where there are “multiple customers of record”, i.e.
circumstances where the customer of record for the consumption of the submeter is different from the customer of record

for the rest of the premise,
19 See CPUC Decision D.13-11-002

20 Additional parties such as Tesla, FleetCarma and ChargePoint have expressed interest in becoming involved in Phase 2
of the pilot, but have not committed to participate.
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providing the customer with a bill that reflected the appropriate rates for each of the two usage
streams. Because all participants in Phase 1 were single customers of record, the bill was
sent to customers as a single document that showed the breakdown between each of the

two components—PEV and rest-of-house.

Staffing during Phase 1 was generally comprised of small teams at the MDMAs and 10Us.
Ohmconnect estimated that 1.5 full-time employees (FTE) were actively involved in Phase 1
on average, with 4 to 6 FTE involved during peak periods of activity—e.g., enroliment and data
transfer testing. For eMW, the average amount of labor required during Phase 1 was 0.5 FTE
and 2 FTE were required for 2 to 3 months of peak activity. For each IQU, 3 to 5 FTE were
required during project setup and enrollment, while 1 to 2 FTE were involved in performing

the work associated with data transfer and billing.

In order to participate in the pilot, customers were required to enroll by submitting a Customer
Enrollment Agreement signed by the customer and their MDMA to their IOU and install a
submeter. Although the pilot was designed to allow both stand-alone submeters and subineters
embedded in Level 2 chargers, almost all participants used eMW’s stand-alone WattBox™ for
Phase 1. MDMAs assisted customers through the enrollment process, signed the customer up
for the TOU rate with their IOU, and aiso helped to schedule an appointment for the instailation
of the submeter by a licensed electrician.” The WattBox™ is Wi-Fi enabled to transmit recorded
usage data from the submeter to the MDMA—and ultimately to the IOU. For their participation,
customers received a full rebate for the WattBox in addition to incentive payments of $100

after installation and $50 after the first successful data transfer.

2.3 Phase 1 Enrollment

The enroliment period for Phase 1 of the pilot began on September 1, 2014 and was conducted
on a first-come, first-served basis®® subject to an enrollment limit of 500 submeters for each
IOU divided equally among the participating MDMAs. Due to delays associated with submeter
certification, the enrollment period was extended six months to August 31, 20186.

In addition to recruiting participants from their existing customer bases, MDMAs also marketed
the pilot through EV technology events and online forums for individual EV brands or models—
LEAF, Tesla, etc. To enroll, customers were reguired to fill out a customer enrollment
agreement (CEA)** with their utility, coordinate submeter installation with their MDMA, and

21 eMW also offers an integrated submeter with its Level 2 electric vehicle service equipment (EVSE) known as JuiceBox™,
but this product was still in the process of receiving UL certification during the enrollment period and therefore did not

gualify for use in Phase 1.

22 eMW provided customers with a choice of having the instaltation performed by an eMW-contracted electrician for free or
contributing up to $100 towards an installation performed by an electrician of the customer's choosing.

23 The first three months of enroliment were an "Ex'(':'!usivi'ty Period” duﬁng which the MDMAS héd “'Exc]usivity Rights” to
their share of the total participants in each 10U's territory. An “Open Period” of enroliment began in the fourth month during
which MDMAs were allowed to enroli additional customers beyond their exclusivity rights and up to the 500 submeter limit

an a first-come, first-serve basis.

24 CEAs were similar for each 10U and contained the terms and conditions of the pilot, a list of eligibility criteria, a
description of the duties and obligations of the participant and {OU and a form to provide information related to the
submeter. CEAs could be rejected by the 10U if customers did not meet the eligibility criteria or if the CEA contained any
missing, incorrect or crossed-out information,
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create any online accounts needed for the MDMA to verify utility account information—eMW
participanis only.

Total participation at the end of the enrollment period consisted of 241 customers—132 at
PG&E, 92 at SCE, and 17 at SDG&E—who nearly all enrolled during a six month extension to
the enrollment period.” The majority of participating customers enrolied through either eMW
(192) or Ohmconnect (45). Approximately 25% of participants had solar PV systems with a net
metering arrangement® in addition to their electric vehicle—43 in PG&E, 13 in SCE, and 3 in
SDG&E. Phase 1 enrollment is summarized in Table 2-1, which also includes the submeter
rates that are available to pilot participants in each territory. The maximum duration for
participation in Phase 1 was 12 months and customers were allowed to withdraw from the

pilot at any time.*

Table 2-1: Phase 1 Enrollment

EV-B

{Residential)
$20 bill credit
(Commercial)

TOU-EV-1
(Residential)
S

CE 92 13 71 19 2 TOU-EV-3 & 4

(Commercial)

EV-TOU (Residential)

SDG&E 17 3 12 4 1 $20 bill credit
{Commercial)

Total 241 59 192 45 4 N/A

PG&E 132 43 109 22 1

Enroiiment in each 10U territory was significantly below the limit of 500 customers, despite

the six month extension to the enroliment period. In response to the lower-than-anticipated
enroliment, CPUC and the 10OUs considered extending the enrcliment deadline for a second
time from August 31 to September 30, but ultimately decided to uphoid the deadline of the first
extension. As such, MDMAs were required to submit all completed CEAs to the IOUs and
compiete all submeter installations prior to 11:59 PM August 31 in order for customers to

participate in Phase 1.

25 No enroliment took place in the first six months of the enrollment period due to delays associated with submeter UL
certification.

26 Net metered customers are allowed to make up a maximum of 20% of total pilot enroliments in each service territory.

27 At the time of this report, 12 PG&E participants and 10 SCE participants had withdrawn from the pilot.
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3 Evaluation Methodology

There are four principal components of the Phase 1 evaluation. First, a careful analysis of the
business processes used by the MDMAs and JOUs was done to understand how submetering
was offered to consumers in the context of the pilot. Second, a sample of customers was
selected from the pilot to install independent data loggers for the purposes of assessing

the accuracy of the submeter measurements. Third, participants were surveyed to gather
information about the pilot experience and their satisfaction with the submetering service
provided. And finally, PEV customers who are not currently submetered were surveyed to
assess customer preferences for submetering and the primary factors that will affect future
submetering uptake. This section discusses the evaluation approach for each of these four
components in greater detail.

3.1 Submetering Business Models and Operations

For an emerging industry such as electric vehicles, many of the details about the structure of
business models and available opportunities involving third party submeters are either new or
have yet to be determined. This portion of the analysis involved gathering information on the
services offered by each MDMA, characterizing the interactions between the MDMA, utifity, and
customer and defining the business model employed by each stakeholder under submetering.
Due to there being only three commercial participants, this component of the analysis was
limited to residential customers.

In order to analyze the business models that were employed by MBMAs-—and could potentially
be employed in the future—t was necessary to collect information about several aspects of their

business operations, including:

* Charging devices and metering technologies offered during Phase 1—including relevant
certifications for safety and meter accuracy;

*  Business processes required to establish the submetered service—including
explanations of;

» How the submetering device was installed at customers’ sites;

= How MDMAs and utilities coordinated data transfer for customer hilling;
o The systems maintained by both IOUs and MDMAs;

= The ongoing services provided to customers; and

= How utilities and/or MDMAs communicated with customers to address questions
and concerns.
»  Marketing strategies and tactics employed by MDMAs in Phase 1;
* Billing protocols utilized by the i10Us; and
Additional PEV services offered by MDMAs (if any).
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The above information was collected through data requests and phone interviews conducted
with representatives from each MDMA and |OU individually. The stakeholders who were
interviewed for this part of the evaluation are shown in Table 3-1.

Table 3.1: Stakeholder Interviews Conducted for Phase 1 Evaluation

11/10/15

Ohmconnect Matt Duesterberg Co-Founder/CEO
Val Miftakhov Founder/CEO
VP, Business Development
eMw George Betak & Community 11/6/15
Alan White EVP, Energy Markets
Project Manager for
NRG Paul Glenney Submetering Pilot 11/3/15
Mehr Kouhkan Marketing, EVgo
. Project Manager for
Morgan Davis Submetering Pilot
PG&E Terri Olson®® Consultant 11/10/15
Ryan Mullikin Billing Operations
. Project Manager for
SDG&E J.C. Martin Submetering Pilot 11/5/15
Project Manager for
SCE Al Shepetuk Submetering Pilot 11/6/15

Interviews lasted for 30 to 60 minutes and focused primarily on the operations, marketing
activities, and customer service of the IOU/MDMAs during Phase 1 of the pilot—including
enrollment. Additional topics of interest included how each stakeholder interacted with
customers, the effectiveness of MDMA/IOU cooperation, and any particular challenges

that were encountered during the pilot. Separate banks of interview questions were prepared
for the MDMAs and 10Us, which are provided in Appendix A.

After completing each interview, notes were compiled and cross-checked against other
interviews for potential areas of consensus and/or disagreement. Further analysis summarized
the most challenging aspects of the pilot for each stakeholder and the areas where operations
could be improved for Phase 2. Finally, information on business models and future service
offerings served as the basis for assessing conflicting incentives among stakeholders that
were present and new applications for PEV submetering services that may become available
to customers. The information gathered during the interviews was not only valuable for
analyzing business models, but also informed the development of the surveys used to
evaluate the customer’s experience during the pilot.

28 Ms. Olson was the PG&E project manager for the submetering pilot untit December 2014. She currently works at the
consulting firm Utilligent.

Y
€«
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3.2 Submeter Accuracy

For Phase 1, a threshold of +/- 5% was set to be the maximum allowable error tolerance for
participating submeters.?® There were two distinct submeters involved in Phase 1—one offered
by eMW/Ohmconnect (WattBox™) and a second offered by NRG. To evaluate the accuracy of
these devices, data loggers were installed at a sample of 34 participant premises to determine
whether each device met the +/- 5% accuracy threshold. In addition to assessing individual
submeters, the entire sample was used to estimate the proportion of submeters in the pilot
population that met the accuracy requirement. Because NRG had only three residential
customers enrolled in the pilot, all NRG customers were included as part of the accuracy

sample.

Early on, MDMAs were able to successfully deliver data for installed submeters, but not without
some data quality issues. Two issues that were specifically mentioned by the 10Us were that
submeters measured higher usage than their upstream whole-house meter and that submeters
were not always appropriately synchronized with the utility whole-house meter. In light of

these early integration issues, two months of submeter data from late in Phase 1 were used

to achieve the best estimate of long run submeter accuracy. Analysis was performed at the
individual customer level and results for individual submeters were pooled to provide an
estimate of the fraction of all installed submeters that do not meet the 5% accuracy threshold.

3.2.1 Logger Installation and Recovery

A fleet of Onset Hobo HK-22 Microstation data loggers configured to measure current flowing
on 50 amp circuits—i.e., 240 volt circuits that are normally used to supply residential and
commercial AC loads—was used for accuracy assessment. These devices are capable of
measuring the electric load on circuits to within plus or minus approximately 1% at intervals
ranging from seconds to hours over a period of up to one year. Loggers were set to collect

data at 15 minute intervals to match the interval of participating customers’ whole-house meters

and submeters.

Customer recruitment and installation scheduling were managed by Nexant's PRS laboratory,
while logger installation and retrieval were performed by Nexant engineering staff. Recruitment
began in November 2015 and installations occurred on a rolling basis during December 2015.
Prior to installation, all loggers in the study were inspected, bench tested, and calibrated for
accuracy. As part of this process, new batteries were installed in each logger to ensure that it
was in good working order and would operate throughout the expected duration of the field test.
Engineers returned to pick up the loggers in late February 2016 and sent them to Nexant’'s San
Francisco office in March, where the recorded data was downloaded and combined with
submeter usage information provided by MDMAs in preparation for analysis.

3.2.2 Accuracy Measurement

Meter accuracy was determined for each submeter by comparing the information obtained from
the logger for the relevant measurement period with the usage measurements for the same

29 This 5% accuracy tolerance is a significantly lower bar than the 0.5% tolerance that exists for residential utility meters,

¢ Nexant .



Ex. AA-D-42

Evaluation Methodology: Submeter Accuracy

period supplied by the MDMAs.*® The analysis utilized an equivalence testing approach for kWh
measurements in which the null hypothesis was that MDMA submeters were not accurate to
within +/-5% and the alternative hypothesis was that they did meet the accuracy threshold.*'
Such an approach was better suited to accuracy assessment than more traditional hypothesis
testing because it placed the burden of proof on the new meters and used the data to confirm
the outcome of interest rather than fail to reject it.*

Equivalence tests were conducted using mean values and repeated measures to assess
accuracy on a meter-by-meter basis. Using means, an equivalence band of +/- 5% was defined
within which the submeter would be considered accurate. Based on the equivalence band, a
confidence interval was calcutated for the difference between the mean submeter and logger
measurements. In situations where confidence interval lied entirely within the equivalence band,
the null hypothesis (inaccuracy) was rejected and a submeter was classified as accurate. This
approach is equivalent to conducting two one-tailed hypothesis tests simultaneously™ and is

shown graphically in Figure 3-1.
Figure 3-1: Conceptual Depiction of Equivalence Testing for Two Means

Equivalence Interval

Sighificantly greater

Significantly not greater

Equivalent

Insufficient power to
draw conclusion

- Tolerance 0 + Tolerance

30 This is the same data that was transferred to the IOUs for billing purposes.

31 For a primer on equivalence testing, see Rogers et al. (1993) “Using Significance Tests to Evaluate Equivalence between
Two Experimental Groups”.

32 in a traditiorial hypothesis testing framework, thé null hypothesis viould have been that there was no difference between
the logger and the submeter measurements. The p-value associated with such a test can be interpreted as the probability
that any observed difference occurred by chance. A high p-vatue above the standard 0.05 or 0.10 threshelds does not
confirm that the null hypothesis is true, but rather fails to provide evidence that it is false (statistically, these two things are
not equivalent). Equivalence testing avoids this problem by setting up the problem up in such a way that a smatl p-value
provides more direct evidence that that the submeter is accurate within the acceptable range.

33 The two tests are that the mean difference between submeter and logger readings is greater than the lower bound of the
equivalence band and less than the upper bound.
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To conduct the equivalence test using the full set of repeated measurements for the logger

and the submeter, logger measurements were regressed on submeter measurements.* In

this case, a confidence interval for the estimated slope coefficient from the regression was
compared to an equivalence band of +/- 5% defined around the 45 degree line. Similar to the
means case, a confidence interval that lied entirely within the equivalence band for both
parameters resulted in rejecting the null hypothesis and concluding that a submeter was
accurate to within +/-5%. Using the accuracy results at the individual submeter level, the fraction
of submeters in the population that met the 5% accuracy threshold can be estimated as the total
number of submeters in the sample classified as accurate divided by the sample size.

3.3 Customer Experience

To evaluate the customer experience, web-based surveys were used to collect information

on various aspects of the pilot, including motivations for signing up for submetering, knowledge
of submetering processes, customer service, problems encountered, and whether or not
customers were satisfied with their submetering service. These topics are shown in Table 3-2.

Table 3-2: Topics for Customer Experience Survey

PEV Number of PEVs, make/model/year, miles driven per week
Characteristics | and charging details

Motivations for | Identify the motivations the customer has to use submetering
Submetering of PEV

Customer Measure the level of customer understanding of the
Knowledge submetering processes and TOU rates

Cuslomer Measure customer satisfaction with the submetering services
Satisfaction provided by MDMAs and IOUs as well as their overall
satisfaction with the Pilot

Identify the number, frequency and type of customer issues
related to metering accuracy, data accessibility and billing

Issue Resolution
Evaluate ability of Submeter MDMAs and |OUs to resolve

customer issues

Due to the limited enrolliment in Phase 1, it was necessary to recruit as many customers

as possible for the participant survey to in order to obtain statistically valid results. To avoid
overexposing participants to recruitment efforts for the differeni components of the evaluation
and achieve the high response rates needed for the analysis, recruitment aclivities for the
participant surveys and accuracy assessment were conducted jointly.

34 For a primer on these methods, see Robinson, et al. (2005), “A regression-based equivalence test for model validation:
shifting the burden of proof”.

N
N
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3.3.1 Survey Implementation

The participant survey was announced by a letter’® delivered to ali Phase 1 pilot participants by
U.S. Mail. The letter was posted on November 18, 2015 and invited Phase 1 participants to
complete two surveys online—one in 2015 and another in 2016—about their experience in the
pilot. Customers were informed that they would receive a $25 check for completing each survey.
Because email addresses were available for all pilot participants, invitations containing links
directing the participant to the survey were sent via email as a follow-up on November 20.
Reminder emails were sent to customers who had not yet completed the survey by December 1
and December 8. Additionally, customers who had not completed the survey by December 2
received a telephone call to remind them to complete the survey.

As of December 15, 2015—25 days after launch——a total of 210 surveys had been completed
out of a total of 241 survey invitations sent for an 87% response rate. Response rate varied only
slightly across the three I0Us with the highest response rate at SCE (89%) and the lowest at
PG&E (86%). Table 3-3 presents a summary of participant survey response rates by IOU. The
median completion time for the survey was approximately 12 minutes.

Table 3-3: Pilot Participant Survey Response Rates by 10U

PG&E 132 113 85.6%
SCE 92 82 89.1%
SDG&E 17 15 88.2%
Total 241 210 87.1%

Nearly all Phase 1 piiot participants (97%]) had their submeters installed by the end of
September 2015, The results presented in Section 4 therefore reflect Phase 1 pilot participants’
experiences and opinions after at least two and a half months—-and up to eight months for
some participants—of enrollment in the pilot. The follow-up survey in 2016 will collect simitar
information in order to evaluate how, if at all, the customer experience in these areas changed
during the course of the pilot. A copy of the full participant survey instrument is provided in

Appendix B.

At the conclusion of the customer experience survey, respondents were provided information
about the accuracy assessment portion of the evaluation and given an opportunity to declare
their interest in participating by providing their name and phone number. Customers who
provided their information were used as the recruiting pool for the accuracy assessment

and were contacted by Nexant via phone at the number provided to schedule a data logger
installation (see Section 3.2.1).

35 The invitation letter contained CPUC and Nexant co-branding and signatures.
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3.4 Factors Affecting Future Submetering Adoption

In addition to evaluating the experience of participants, Phase 1 of the pilot provided a unique
opportunity to study the features that will drive the future uptake of submetering arrangements

in California. At present, experience marketing PEV submetering is very limited and there is
almost no information about how PEV owners think about EV-TOU rates and submetering. To
address this, surveys were designed to aliow for a conjoint analysis capable of producing
quantitative estimates of the relationships between different submetering characteristics and

the probability of a customer enrolling in a submetering plan with a TOU rate for their PEV.*
The survey was targeted at current PEV owners for each the three 10Us. In total, 8,001 qualified
current residential customers in this group were invited to complete the PEV survey in February
20186. The survey was closed in early March 2016, at which time 626 qualified respondents had

completed it.

In order to address all of the key research questions defined above, it was necessary to test
many submetering plan options. To accommodate this complexity, an adaptive conjoint design
was chosen. A detailed description of the adaptive conjoint design used for Phase 1 along with
the methodology used for analysis is provided in Appendix C. The remainder of this section
describes the overall design of the survey and its implementation.

3.4.1 Conjoint Survey Implementation

Sampling

The survey was targeted at a portion of the IOU residential population consisting of customers
who were likely to own PEVSs, not currently enrolled in a special EV rate, and did at least some
amount of charging at home. These customers were identified with the help of datasets from
the 10Us consisting of likely EV customers based on analyses of load shape patterns and
customers who contacted the |OUs but were not participating in the Phase 1 Pilot. These
datasets largely excluded multi-family residences but included net metered customers since

a non-negligible portion of likely PEV owners are also net metered. Each utility classified these
customers by PEV ownership likelihood and a group of 8,001 (2,667 from each IQU) randomly
sampled customers was selected for use in the research study.

Survey Fielding and Response Rates

Table 3-4 summarizes the implementation timeline for the PEV survey. Development of the
survey instrument itself included a thorough vetting process, which included Nexant research
experts and PEV stakeholders. Nexant programmed the survey, including thorough testing
of data recording and logic by survey fielding specialists. The tanguage and appearance of
recruiting materials and survey instrument were carefully reviewed by the core project team.

36 Often, the choices observed in a conjoint study are calibrated to observed choices in the real world before they are used
to forecast future customer adoption decisions. Due to the limited amount of data available, however, calibration of the
stated preference approach in each [0U territory was not possible so responses were calibrated to ancher questions in the
survey about the likelihood of enrolling in submetering.
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Table 3-4: Implementation Timeline for Survey

, e . . , , Sent 2/17, arrived
Mailed letter invites including a $20 contingent incentive 219-2/20
Reminder email to incompletes and non-responders /24
(PG&E and SDG&E only)
Reminder email o incompletes and non-responders 3/3
{SDG&E only)
Survey closed 3/18

The research was designed to provide statistically reliable results with 200 responses in each
segment (JOU). While response rates can be quite high with small non-contingent incentives of
$2 to $5, research also shows that response rates are much higher when contingent incentives
of much higher amounts—e.g., $20—are used. Because of the short fielding timeline and the
possibility that a majority of customers solicited would not qualify for the survey,” invitees were
offered a $20 contingent incentive check from Nexant in return for completing the survey.

The responses for SCE surpassed the target of 200 within the first day of the survey due to a
high qualify rate. After this point, new entrants to the survey from SCE received an over quota
message and were not able to begin the survey. To bring responses closer to the target 200 for
the other IOUs, email reminders were sent to the subset of PG&E and SDG&E customers with
email addresses on file. The survey remained open until March 8, 2016 at which point sufficient
sample had been collected for ali test cells.

Table 3-5 summarizes responses for the PEV survey overall and within each test cell. Table 3-6
summarizes the response rates, qualify rates, and completion rates for the survey. Nexant
received 626 responses from participants including over 200 each from PG&E and SCE and
184 from SDG&E.*

Table 3-5: Response Summary for PEV Survey

Invitations sent 2,667 2,667 2,667 8,001

Responses received 452 691 584 1,727
Over-quota 1 419 0 420
Disqualified 193 11 328 532
'I'ncofnplet'é 49 28 72 ' 149
Complete 209 233 184 626

37 To qualify respondents needed to be current PEV owners that do at least some of their charging at home

38 This was close enough to 200 to yield statistically significant results.
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As shown in Table 3-8, the overall response rate was 22%. Response rate was highest for SCE
customers despite the fact that this group did not receive any email reminders. Because email
reminders were not sent to customers of all utilities, response rates cannot be compared
between utilities. Furthermore, it is important to keep in mind that the survey only remained
open for 18 days due to the constrained project schedule. Nexant typically keeps surveys open
for longer periods of time—e.g., for four to six weeks—which usually results in much higher
response rates. Despite the short fielding duration, response rates are still high enough to
assuage concerns of response bias.

Table 3-6: Response Rate Summary for PEV Survey®

Response rate 17% 26% 22% 22%
Qualify rate 57% 96% 44% 59%
(a%";gg’zfa:i?i‘: D | 81% 89% 72% 81%

As noted above, the sample target for SCE was filled within two days of fielding. An assessment
of qualify rates provides a possible explanation. At 96%, qualify rates for SCE invitees were
nearly twice as high as they were for the invitees from the other two utilities. While it is not
possible to know for sure, it is possible that response rates were higher for EV owners than

for non-EV owners. If nearly all SCE invitees were EV owners compared with roughly half of
customers from the other two 1OUs, it is plausible that this explains the higher response and
qualify rates for this group.

Survey Mode

As detailed above, an adaptive, computer-based design was chosen to support the complexity
of the attribute levels being tested. The adaptive design means that the survey is uniquely
tailored to each respondent so that the choices made in certain questions influence what is
shown in following questions. The computer based design also incorporated interactive features
such as establishing an estimated monthly charging cost for each respondent. This was based
on each respondent’s estimated marginal efectricity rate—the middle tier of each respondent’s
rate—and a set of questions used to estimate monthly miles driven. Because of its adaptive,
computer-based nature, the survey could only be administered via the internet—and not via

a paper booklet or over the phone. Due to the complexity of some tasks that would have been
too burdensome to read, customers were also not able to call in and complete the survey over

the phone.

The advantages of the adaptive design were deemed to outweigh any potential selection bias
that could result from single mode fielding because the population of interest—customers with
PEVs—is likely to be familiar with digital technology and regularly use the internet. Moreover,

39 See Table 3-5 for sample sizes pertaining to each row. For example, the relevant sample sizes for response rate are in
the “Invitations sent” row.
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the fielding protocol was designed to reduce survey coverage error as respondents were
recruited through the mait and were still able to call-in to ask questions or receive assistance

in accessing the survey. Any customers who did not have internet access were encouraged to
call a designated hotline. Of the 8,001 customers invited to complete the survey only 1 called in
to report a lack of internet access.

An additional feature of the survey was that it was mobile friendly. Because EV owners are
typically more tech savvy than the general population, additional care was given to ensure that
the survey experience was fully mobile compatible, including testing on medium sized smart
phone screens. Table 3-7 summarizes the operating systems used by respondents. Operating
systems are compared for respondents who completed the survey as compared to all other
respondents to identify any significant differences. The percent of respondents accessing the
survey from a mobile device was virtually the same for completing respondents (18%) as for all
other respondents (19%), which validated the development effort put into this feature.

Table 3-7: Percent of Respondents Using Different Operating Systems

Android 3% 3%

Mobile Operating Chrome 1% 1%
Systems iPad 9% 7%
iPhone 5% 9%

Linux 1% 0%

Desktop Operating o
Systems Mac OS 31% 26%
Windows 50% 54%

3.4.2 Survey Instrument Design

The PEV survey instrument used a computer-based, adaptive design to collect data on
customer preferences for a variety of potential submetering plan design parameters. in order to
collect valid data it was necessary to ensure all respondents had a basic level of understanding
and familiarity with both the general concept of submetering and the specific parameters
respondents were being asked to evaluate. As such, the survey instrument included the
sections shown in Figure 3-2, with the following purposes:
» Screener & PEV background:
= Screen out respondents who do not currently own a PEV or who do not do at
ieast some charging at home
= Background on type of PEV and typical miles driven to estimate typical monthiy

charging cost—respondents were asked to confirm validity of estimate and
allowed to change it, including reducing to $1

40 Includes incompletes, over-quota, and disqualified respondents
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* Education and Adaptive Conjoint:

o Introduce submetering options to ensure respondent familiarity with the
parameters to be tested in the conjoint

o Filter out unfeasible levels for each respondent

s Use adaptive choice-based conjoint (ACBC) exercise to gauge enrollment choice
impact of each option for each attribute

= Demographic guestions:

= Collect key demographic data and household background relevant
to submetering

Figure 3-2: Overview of Survey Design

» Screener: = Introduce submetering plan « Demographics and other

PEV ownership options characteristics
- At least some charging done at - Plan lypes (bUSiHBSS models : Housing type

home

« PEV make and type (e.g.
large, small, PHEV)

= Estimate current typical
monthly home charging
costs, based on

- marginal electricity rate (look
up based on respondent id)

- Estimated miles per month
— Method 1: miles per week

~ Method 2;: PEV mileage and
vehicle age

- Percent of charging done
at home

¢r Mexanr

a.g. flat or discounted rale)

~ Instaliation options

- Analytics & control oplions

Screen out infeasible
attribute levels:

- Level 2 charger excluded if
already instalted at home

Grid services concept
introduced and excluded if

custormner not open Lo it

Present various submetering
offers to measure impact on
enrollment choices

- Type of internet connection

Household income
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4 Results

The evaluation activities for Phase 1 produced a large amount of primary data to investigate
the research questions described in Sections 2 and 3. This section presents and discusses the
results for each of the four primary components of the evaluation.

4.1 Submetering Business Models and Operations

A crucial part of evaluating potential business models and opportunities was to understand the
relationships between each stakeholder and identify relevant incentive structures. Figure 4-1
depicts these relationships for Phase 1 of the pilot in which a single customer of record was
responsible for paying for all of the electricity consumption at a premise.*' Participating
customers in Phase 1 were almost entirely*? residential customers living in a single/multi-family

homes.

Electricity consumption data at a premise with submetering comes from two sources—the
submeter and the primary meter for the premise, which includes the PEV usage. For the
purposes of billing, the primary role of the MDMA was 1o provide the 10U with accurate
measurements of PEV electricity usage in a format that was compatible with the premise’s
primary meter—15 minute intervals. The IOU then took the PEV usage in each interval and
subtracted it from the primary meter to identify the amount of electricity used by the rest of the
house and calculate a bill for each source using the appropriate rate. This process is known as
subtractive billing, and once the two bilis have been caiculated, they were combined into a
single document and sent to the customer for payment.

41 Master metered premises were not eligible for Phase 1 of the pilot.

42 One commercial custamer enrolled in Phase 1 of the pilot, but was excluded from the analysis for obvious statistical
reasons.
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Figure 4-1: Activities and Responsibilities for Submetering Stakeholders in Phase 1

IO

Perform Subtractive

Billing

+  PEV component

*  Restof House
component

Total Home Usage
A Report PEV Usage

Single
Customer
of Record

Measure PEV Usage

Itis possible to have a PEV enrolled in a TOU rate and the rest of the home on a different rate
withaut submetering; however, this requires customers to install a second utility-grade meter
at their premise. Second meters cost thousands of dollars® and as a result, enrollment in
separately metered rates has been low. Most PEV customers chose between one of two
options for paying for their charging at home:

1. Remain on the same rate as before acquiring a PEV (typically a tiered rate); and

2. Enroll ina TOU rate that applies to the entire home (including the PEV).

These two options represent a tradeoff between gaining access to a low off-peak price
beneficial for PEV charging and avoiding high prices during peak times that would increase the
cost of afternoon and early evening usage that can’t be shifted. Giving PEV customers a third
option that eliminated this tradeoff at low cost was one of the primary motivations for conducting
the pilot and including non-utility submeter providers.

Providing the submetering service, transferring the data, and petforming the subfractive billing
for the 241 participants in Phase 1 required substantial effort and coordination between the
MDMAs and 10QUs. The remainder of this section provides detailed descriptions of how each
of the core tasks was carried out by the MDMAs and I10Us along with the challenges that were

encountered.

43 This cost likely varies substantially for different customers, but includes the cost of the meter itself, all applicable
permits, compliance with electrical codes and the labor costs associated with instaliation,
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4.1.1 Technology Development

A prerequisite for providing submetering service is having a submetering product available

for customers to install that is low-cost, safe, and reliable. All hardware for the pilot was required
to be UL-certified to ensure the safety of pilot participants. UL-certified submeters for PEV
charging were not on the market at the outset of the pilot and needed to be designed, built,

and certified by the MDMAs. eMW and NRG took different approaches to technology
development, which resulted in different experiences for each company. These expsriences

are presented as case studies below.

elViw

eMW is a privately held company based in San Carlos, CA that operates a network of
distributed load control devices used to provide grid stabilization services to Independent
System Operators (1SOs), utilities, and large commercial electricity consumers. The company's
current offerings include EV charging stations with grid management and user-facing control
features that are managed through a proprietary cloud-based platform. The grid management
services provided by eMW include demand response, frequency regulation, peak shaving, and
local foad balancing to help utilities and 1SOs better manage the grid voiatility and increased EV

adoption.

For the submetering pilot, eMW developed a standalone submetering product in-house called
the WattBox-200, which featured Wi-Fi data telemetry and secure data storage. The built-in Wi-
Fi transferred usage data from the submeter to eMW’s servers and also provided access to
several advanced energy management features such as access to real-time and historical
energy use data via website or Smartphone and automatic notifications for when power
exceeded/fell below a given threshold or energy use occurred outside of prescribed hours.**
eMW estimated that the production of its WattBox™ submeter cost approximately $200/unit
with additional overhead costs of $50/unit. These costs were approximately offset*® by a one-
time incentive payment of $212/unit and recurring incentive of $17.50 per month from the 10Us

during Phase 1.

In addition to the WattBox, eMW also manufactures an integrated submeter with Level 2
EVSE called the JuiceBox™. Launched through a successful Kickstarter campaign in 2013,
the JuiceBox provides high-power, Level 2 charging capable of up to 10kW and 40 Amp
output with Wi-Fi remote telemetry, direct user controls, and advanced smart grid optimization
features.”® Although eMW hoped to offer the JuiceBox to customers in the pilot alongside the
WattBox, it was still going through the UL-certification process during the enroliment window
and was therefore not eligible for Phase 1.

44 See hitps://emotonverks.zendesicom/ne/cin
us/article_atiachments/203870048/ WattBox _Insiabalion_nstractions_Drafi_vZ26.pdi for a full list of WattBox-200

features.
45 The submetering pilot was revenue neutral to slightly negative for eMW,

46 See hitp//emotorverks.com/indexnhp/juiceboy for additional details.
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eMW learned of the submetering pilot soon after beginning a partnership with Ohmconnect, an
energy services company that monitors real-time power market conditions and participates in
CAISO’s ancillary services markets by aggregating load reductions from smart thermostats,
smart plugs and electric vehicles in its customer network.

NRG

NRG currently operates the largest DC fast-charging network in the United States (eVgo)

and has established business relationships with large auto original equipment manufacturer
(OEM) dealerships including Nissan, Ford, and BMW. New Nissan LEAF owners are eligible to
participate in the “no charge to charge” program where they receive 24 months of free access to
the eVgo charging network. New Ford and BMW EV owners have similar programs available to
them. Through these business relationships, NRG gained experience with a Ul-certified Leve!
2 EVSE charging unit manufactured by Lite-On that contained integrated metering and 3G
wireless communication capabilities.

After learning about the submetering pilot,*” NRG contacted Lite-On about supplying

EVSEs that could be offered to customers as part of Phase 1. NRG’s strategy for recruitment
was to initially offer these EVSEs internally to NRG and Gridscape®® employees to test their
functionality and assess the associated customer experience. After this small-scale initial
deployment, the plan was to roll them out to the mass market through their existing OEM

dealer reiationships.

After receiving the EVSE charging units with integrated submeters from Lite-On for internal
participants, NRG identified several performance issues with the devices. The delivered EVSEs
were only capable of 2G communications instead of the 3G communications capability that was
expected. A significant problem with the 2G technology is that it is being phased out by many
communications providers and is scheduled to become entirely defunct on January 1, 2017.

As a consequence, the charging stations supplied by Lite-On were already technically obsolete
when they were delivered and will be completely unusable 18 months after delivery. In addition,
NRG employees testing the Lite-On charger experienced irregular charging performance when
the chargers stopped charging unpredictably, would not adhere to a set timer program, and
created other “unsafe” charging experiences.

As a result of these issues, NRG replaced all of the existing Lite-On charging units in their eVgo
network—approximately 500 EVSEs—and suspended their plans to offer submetering services
to additional customers in Phase 1—internal participants remained in the pilot. This was done to
avoid the risk of negative customer experiences with a new product that could negatively affect
the company’s brand. High customer satisfaction is central to the company’s business model
and the risk of damaging it outweighed any potential benefits of offering the integrated
submeters to external customers. Despite the technical issues encountered in Phase

1, NRG remains very interested in participating in Phase 2 of the pilot, as are its OEM

dealership partners.

47 NRG received a lot of interest in the pifot from customers who learned about it from CPUC/I0U websites.

48 Gridscape is a 31 party partner of NRG's that supplies the cloud services used to transfer data back and forth between
the EVSE and the utility.
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4.1.2 Pilot Enroliment and Establishing Submeter Service

Due to NRG's decision to limit Phase 1 participation to its own employees, analysis of the
enrollment process is focused on the experience of eMW/Ohmconnect and the three |OUs.
Recruitment of pilot participants was conducted by the MDMAs, who then also helped
customers through a formal enrollment process with their IOU. Although eMW and Ohmconnect
proactively reached out to their existing customers and advertised for the pilot through online
PEV forums, the majority of Phase 1 participants found out about the pilot through dedicated
pages on the CPUC/IOU websites and initiated contact with the MDMAs and IQUs.*®

To be eligible to participate in the pilot, customers were required to complete a CEA and meet
the following criteria:
* Have an active service account with their |IOU;

* Have an eligible interval data recorder meter—i.e., smart meter;

» Charge a PEV at their account;

» Have an approved submeter installed for the exclusive use of tracking the energy used
to charge the customer’'s PEV,

» Be a bundled service customer or community choice aggregation (CCA) customer; and

= Not participate in any automatic payment plan options® offered by the I0U.

The enroliment process consisted of several manual steps, which combined with the division

of labor between the MDMAs and differing legal interpretations by the 1QUs, led to frustrations
between stakeholders and/or processing delays for customers. After contacting an MDMA to
express interest in the pilot, customers first created an online account® and went through a pre-
qualification check to make sure that they met the eligibility criteria and could have a submeter
successfully installed at their premise. Once this sign-up was completed and a customer
purchased a submeter, the MDMA arranged a submeter installation appointment and emailed
the customer a blank CEA to complete.®

After having their submeter installed, customers formally enrolled in the pilot by completing a
customer enrollment application (CEA) with assistance from the MDMA, who submitted them to
the appropriate |OU for approval. Applications were submitted to the {OUs via email as scanned

49 See hitpy/ /v pge.com/en/myhome/saveenargymoney/ pav/submetering/index.page (PG&E),

hips:/ wwwsce.com/wps/portal/home/rasidential/eleciric-cars/residential rates/ev-submeter-
pilot/lut/p/hi /hdDL BoMWEAXQIZGLLZYMINGGSCAUDUZRIIGIINUIVARHRIELA 2yS X 2Mzp3p BISEFMVS8auhwa 2 5X1R29m
TLethBISVIFrCZGRVIZITEHRC WA mgFORAL 8IFndvFIxCoDinbvARBUQE-VeDS _wpd Hsid3GCvgPMDAING-
ADCEOMKIDILTCORHELFOISCeGBRIYZ K WYDZ BihSambu32_JGNGLaMISTOIUWWYY 37 13 I3 TACleOHIZIBNBWLm 3Pty
BgB8I035cSPF 2ks0-ORNer9pTHARRs GO/ A4/ 45 /1 24 RISEVZOFBISOnQSER/ (SCE), hiip://www.sdge.com/clean:
energy/ev-driver-nilot-program (SDG&E), and hito//wweav.cpuc.ca.gov/ general.aspx?id=5938 {CPUC).

50 These include the “Balance Payment Plan” or “Automatic Payment Plan” options offered by PG&E, the “Level Pay Plan”
or “Direct Pay Plan" options offered by SCE and the “Level Pay Plan” or “Online Automatic Payment™ options offered by
SDG&E. Customers who were envolled in any of these programs could de-enroll temporarily in order to participate in the

pitot.
51 This step was not necessary for existing eMW customers.

52 Customers were also encouraged to sign up for Ohmceonnect's standard service at this time.
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PDF documents. The 10Us reviewed the compieted CEAs and communicated any
problems/issues back to the MDMA, who would then relay the message to their customers.

Due to differing interpretations of the CEA’s legal importance for each 10U and the lack of an
automated online system to process applications, submitted CEAs often needed to be sent back
to customers for revisions™ because they were incomplete or required corrections to minor
issues such as improper address abbreviations, using shortened versions of a customer's
name—e.q., "Bill" rather than "William™—or not stibmitting the pages of the CEA containing

the terms and conditions, liability waiver, warranty disclaimer, etc. that did not require expiicit
responses from the customer. These errors occurred in spite of training that was provided to the
MDMAs by the 10Us to help guide the completion of the CEAs. Resubmitting CEAs required
additional back and forth between MDMAS, customers, and the 10Us. Given these complex
logistics and the small number of MDMA/IOU employees participating in the pilot, the enrollment
process took anywhere from several days to several weeks to complete.

4.1.3 Data Transfer and Subtractive Billing

To become an official MDMA in Phase 1 of the pilot, the MDMAs were required to go through
testing with each of the three I0Us to demonstrate their ability to deliver data in a format that
could be used for billing. Data transfer protocols during the testing phase mirrored the actual
data transfer process in many respects. Individual data files were sent for each customer via
secure file transfer protoco! (SFTP) containing usage data for the submeter in 15 minute
intervals along with a unigue universal ID number attached to every interval.

Pre-pilot testing uncovered a variety of issues that needed to be addressed and as a

resuit took six to eight months to complete. Obstacles inciuded difficulties in setting up

the SFTP, transferring data in a format that was compatible with IOU billing processes,

clock synchronization issues with submeter intervals, and a rogue de-enrollment process™
that was triggered when accessing certain customer accounts. Resolution of these issues
required extended efforts by the 10Us to educate MDMAs that contributed to the long duration
of the testing period, but by the end of the testing phase the MDMAs were able to successfully
transfer data to each 1OU.

Upon approval of the CEAs, the MDMASs began sending submeter data to the 1OUs on a daily
basis. The IOUs inspected the data to verify it was in the correct format and not missing any
intervals. In the event that any issues were discovered, the |0Us would notify the MDMA of the
problem and work with them to find a solution. Compieted CEAs also established an official pilot
“start date” for each customer based on their individual billing cycle. Because enroliments
naturally occurred in the middle of billing cycles, customers received their first bill containing the
submeter usage after their first full bill cycle in the pilot.*® Launching a subtractive billing process

53 56 of the 92 customer agreements for SCE needed to be resubmitted by the MDMAs.
54 This issue affected only 7 customers at SDG&E and was quickly resolved.

55 For example, if a customer's CEA was accepted on July 21 and their current bilt cycle ended on July 29, then the first bill
that included submetering would not be sent until after the following bill cycle (e.g. July 28-August 31).

¢ Nexanr 3



Ex. AA-D-42

Results: Submetering Business Models and Operations

was an upfront investment for each IOU that was not built into existing billing processes for
practical reasons.”® :

As a result, each IOU built systems to incorporate data from the MDMAs into a subtractive
biliing process that was conducted outside of their core billing systems. Given the uniqueness
of each IOU’s systems, different solutions were implemented with varying degrees of
automation, but a common experience was the need to educate MDMAs about how the
billing process works®’ and the associated data requirements. The following subsections
detail the experience of each IOU in performing subtractive billing during Phase 1.

PGRE

PG&E leveraged a rarely used feature of their customer information system (CIS) as the basis
for designing a new computer program to perform subtractive billing calculations.”® The new
routine involved several manual steps that were outside normat billing operations, inciuding the
subtraction itself, which was done for every 15 minute interval. Performing subtractive billing at
the 15 minute interval level required the data for all intervals to be in the same format,* which
required additional data validation steps for both the submeter data provided by the MDMA and
interval data from PG&E’s meter data management system.

The construction of the subtractive billing process was an iterative effort that required fixes early
on in the pilot to address data issues that were uncovered. As the pilot continued, PG&E was
able to automate several steps of the process to improve speed and reliability, but some steps
remained mostly manual—e.g., dealing with estimated meter reads in whole-house data. In
PG&E's assessment, additional automation will be needed to further improve the refiability of

the subtractive biiling process.

SCE

Similar to PG&E, subtractive billing was an entirely new process for SCE. Unlike PG&E,
however, SCE managed the new stream of submetering data in a more automated fashion
rather than performing the majority of tasks manually. This involved software changes within
SCE’s data system and setting up a new account for each pilot participant to manage PEV
submeter usage and whole-house usage separately. While much of the data management was
able to be automated, the subtractive billing process itself was still performed manuaily by a
member of the project team. SCE estimates that fully automating the subtractive billing process
would cost tens of millions of dollars and take several years to complete.

56 As stated in R.09-08-009, “Prior to making significant capital upgrades to the utility billing process, the Commission
wants to understand the demand for submetering, evaluate the costs of a billing system, and determine how that cost will

be assigned.™ : :

57 This included the timing of when customers would receive their first submetered bill, helping customers understand what
rate they were on and whether changes were being made to their account, specific data formatting necessary to integrate

with I0U billing systems, electronic vs. paper bills, ete.
58 The referenced CIS feature had previously been used only with monthly data, not 15 minute interval data.

59 This was an issue for the small percentage of intervals from PG&E smart meters that contain estimated meter reads for
the whole-house as well as any missing submeter reads.
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During the course of Phase 1, SCE encountered a synchronization issue with the submeter
clocks when compared to the whole house meter clocks.®® This led to some 15 minute intervals
showing submeter measurements that were larger than the whole house measurements. As a
rute, SCE rejected any submeter measurements where this occurred and billed all usage for
those intervals on the whole house rate. Per the PEVSP tariff, any incorrect bilis due to data
errors of this kind were not updated retroactively in the event that the submeter data was

corrected at a later time.®!

SDG&E

Unlike PG&E and SCE, SDG&E had some previous experience with submetered PEVs prior to
the pilot from another pilot that was conducted for estimating the impacts of TOU pricing on EV
charging behavior.*? Because of this, much of the subtractive billing process for Phase 1 fit into
SDG&E’s existing systems. The key new development work needed consisted of adapting the
existing system to incorporate a new data stream from the MDMAs. Data received from the
MDMAs was not integrated into SDG&E’s other data systems—per the rules of the pilot—and
was therefore stored on a separate server from the whole-house data recorded by SDG&E's

smart meters.

The subtractive billing calculation itself was automated and triggered manually by a member

of the SDG&E pilot team based on the end dates of customers’ billing cycles. Like SCE, SG&E
rejected any submeter measurements where the measured PEV charging usage during the

15 minute interval is greater than the whoie house usage during the same interval. SDG&E
estimated that such synchronization issues affected less than 5% of the total kWh recorded by
the submeters of participants in Phase 1. After completing the subtractive billing, SDG&E sends
each customer a bill containing two sections®*—one for their normal SDG&E electric account,
excluding the PEV and a separate service point for the PEV that is billed according to the EV

TOU rate.

By SDG&E's own assessment, the internal system created for Phase 1 was somewhat brittle
due to a large number of manual interventions that were required and a low level of expected
enrollment. For Phase 2, SDG&E’s goal is to fully automate the process to improve reliability
and timeliness and support subtractive billing for a larger number of customers.

4.2 Submeter Accuracy

In order for submetering to be successful from both a business and customer satisfaction
perspective, submetering devices must be able to provide accurate measurements of PEV
charging usage to the utilities for subtractive billing. As part of the Phase 1 evaluation, Nexant

50 Ghmeonnect estimated that this issue potentially affected 5% of customers in Phase 1.

81 5CE is investigating changing this practice for Phase 2.

62 See "Final Evaluation for San Diego Gas & Electric’s Plug-in Electric Vehicle TOU Pricing and Technology Study” (2014) -

hitpsy/ Ay sdge com/ssites/defauly/flles/documents/ 1831437 983/SDGE L2 0EVE 205 20Pricing B 200269 20 Teahin 205

Ly ol
82 Net metered customers received their PEV bill as a component of their monthly gas bill because many produce enough
electricity from PV systems so that they owe nothing to SDG&E.
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installed data loggers for a sample of 34 submeters at participating customers’ premises for the
period December 14 through February 12 to independently measure PEV charging loads. The
accuracy sample included 31 eMW submeters and three NRG submeters.

Data collected from the loggers was compared to submetering data over the same period

to assess the accuracy of the submeters. During the data collection period, however,

eMW experienced server-side data processing software issues that caused erroneous
measurements for 16 to 24% of PEV charging loads for some pilot participants. The most
serious issue occurred as an unintended side effect of eMW’s server migration that took place
on October 26, causing a 24 hour shift for some 15 minute data intervals. eMW was notified of
the problem in December through customer complaints of overbilling® and resolved the issue
on January 8 and 9 via fixes to the server. Because of this known issue and the fact that any
measurement errors resulting from affected loggers would have overwhelmed the 5% accuracy
threshold, the analysis dataset was split into iwo periods—December 14 through January & and
January 9 through February 12. Uniess otherwise stated, the results and figures presented in
this section utilize the second half of the study period when the eMW software issue was not a

concern.

In addition to the server maifunction, eMW also reported two submeters in the accuracy sample
that had sporadic data coverage and one that was completely offline during the study period.
Due to the missing data, these submeters wouid not have met the 5% accuracy requirement
and were dropped from the analysis. Nexant also experienced some aftrition in its logger
sample due to technical and fielding issues. Out of the initial sample of 34 loggers, 3 were not
usable because the amps recorded by the logger could not be converted to kW, 2 stopped
recording data in the middle of the study period, 2 did not pass data validation checks, and 11
were installed without properly synchronizing the logger clock with the smait meter or submeter
clock. Combining the remaining 16 loggers with the eMW/NRG submeters with reliable data
resulted in 14 logger-submeter pairs that were available for analysis.

A time plot of these 14 submeters for one week in January is shown in Figure 4-2, where

each colored line represents an individual submeter. As seen in the graph, the nature of PEV
charging ioads is essentiaily on/off—the PEV is either plugged in and consuming electricity at a
steady rate or it is not plugged in and usage is zero. Because PEVs are charging for only a few
hours each day—if at all—most of the 15 minute intervals have 0 kWh of consumption.

84 Across the 3 to 5 initial complaints in December, customers generally reported apparent overbilling by $20 to
$30/month.
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