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1. Executive Summary

DTE Electrice(ectric subsidiary of DTE Energy dadnerly known asDetroit Edisor) is conducting a
two-year ConsumeBehavior StudyCBSjo learn the best ways to induce resident@nsumer energy
efficiency and demand response behaviwaisile providing opportunities for customers to save on their
energy billsvith the helpof dynamicpeakpricing, enabling technologigand customer educationDTE
Energy (DTHES$ conductingthis study as part of th&martCurrentd” pilot programfunded in part by a
grant from the U.SDepartment of Energy (DOEJT.he DOE sponsored Techhigavisory Group (TAG)
assigned to oversee and support this studss provided invaluable contributions to the design,
implementation and evaluation of results.

This interim report describeshe program background, overview, design, implementatiang analysis
methodology and providespreliminaryresultsbased on the data collected during the fitgsto event
days Specificallythe interim report covers analysis of data fgpproximately2,035 randomly assigned
treatment and control group customers féhe event days that occurred on August 16, 2012 and on
May 30, 2013 The study Wl provide DTEa means toleverageAdvanced Metering Infrastructur@AMI)
along with enabling technologige not only offer new pricing options but to evaluatecorrespondng
customer acceptangesatisfactionandbehavior changego offer a platform for better customer energy
managementandalso togive DTE anbdity to evaluate customer acceptance and satisfaction

The DynamicPeak Pricing (DPPYate beingstudied durirg the pilot programconsistsof a three-tiered
time-of-use rate for weekdays overlaid byCdtical Peak Pricing (CPPYate ($1/kWh) ona maximumof

20 event daysger year, the event daysare announced to the customers a day in advance via various
communi@tion means. For the interim reporting periodonly two CPPevent dayswere called as a
result thisreport focuses mostly on hourly impact analysighe first two event days

Customer recruiting began in late January 2012 and continued through Jur0B®),and involved
contactingapproximately149,000eligible customers. The customers were further surveyeashrrowed
down and randomly allotted to various study group#long with education initiativeg, monthly
eNewsletter, web portal, targeted eBlasandPlayLearnrWin game described in 3.a.ii. Treatments
and dynamic pricingsome customers were provided two different enabling technologi@asgth the
effects of each studied separately and in combinatidinereare four main treatment groupsbasedon
type of technology received, as follows:

T1 Group: Education + Dynamic pricing rate

T2 GroupEducation bynamic pricing rate- Ithome displayIHD)

T3 Group Education -Bynamic pricing rate Programmable communicating thermostdBCT)
T4 Group Eucation +Dynamic pricing rate + thome display+ Programmable communicating
thermostats

[T et e R

DTE Interim Report January 13, 2014 2



All the customerganview their hourly energy consumption via an online web portaixtycustomers

have withdrawnduring the progranfor various reasonshoweve, T2f f 2 Ay 3 ¢! DQa NBO2
their datais still beingincluded for analysis.Further, four customershave beendropped from the

T2group for analysis purposes to reduce the high usage bias existing in the T2 gktthipughthe

study was randomizedahe hourlyload impact analysihasrevealed thatfor certain customer groups

the matchedcontrol group had lower hourly mearthiring the pretreatment periodeven though they

passed the ANOVA te}spossibly maskinthe impactsof the pilot Speciftally, the T2 grougfaces this

issue.

¢KS FANRG KIFIEF 2F 5¢9Qa 02y adzySNThers Kaveddeaidd a G dzR @
customerwithdrawalsin response to the rate and the feedback from focus groups have been mostly
favorable towards the DPRate. Also, despite experiencing some issues with the treatment and control
groups and using a simple impact calculation methodolatyg, preliminiary results showkWh

reductions during the the first two event days. This encourages DTEwitiat full summer of data

analysis moreconcrete resultwill be revealed in support athis hypothesis.

2. Introduction

This is an interim evaluatioreport of DTE) &  yed SmartCurrentd' pilot program, a residential

consumer behavior study based on the ARHtallations andan experimentathree-tier TOU rate with a

CHP overlay. The DOE sponsored TAG assigned to oversee and support this study provided invaluable
contributions to the design, implementatipand evaluation of resultsThe design of the pilgirogram

was coordinatedamong DTE Ernst & Youngand the TAG and is documented inDTE2& / 2 y & dzY S NJ
Behavior Study Plan, originally dat&éptember 10, 201@&nd revised on February 4, 2Q1Energy &
Environmental Resources Group, LEZRG wasretained by DTEo assist first in the DOWLIild metrics,

and subsequently to evaluate results.

2.a.Project Background

Detroit Edison Compar(now known as DTE Electrig)lan Investor Owned Utility (IOU) and subsidiary of

DTE Energy. DTE Electric generatessinits and distributes electricity to 2.1 million customers in
southeastern Michigan Foundedas Detroit Edisoim 1903, DTE Electric is the largest electric utility in

Michigan and one of the largest in the natiofhe SmartCurrents program applicatisras submitted

dzy RSNJ GKS 5h9 {YINI DNRR Ly@SaidySyd DNrXyid o{DLDU
{ & a (0 SKoa the purpose oboth this interim report and the final report, the Company will be

referenced as DTE instead of Detroit Edison.

1

Analysis of Variance or ANOVA, is a statistical model used to analyze the differences between group means. In the ligptai app
ANOVA, the null hypothesis is that atbgps are simply random samples of the same population. This implies that all treatments have the same
effect (perhaps none). Rejecting the null hypothesis implies that different treatments result in altered effects
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2.b. Project Overview
The SmartCurrentsilot will provide DTE withinformation about the best ways to integrate dynamic
pricing ratesenablingtechnologies, information feedback, and customer education to:

- Induce a change in residential consumer energyiefficy and demand response behavjansd
- Open up opportunities for customers to save on their energy bills.

The SmartCurrentspilot deployments are split into two different types of experiments, described
separately in the document:

1. Aguantitative causeand effectexperimental design with a Control Group to analyze usage and
bill impacts from the different intervention approaches; and

2. A gualitative _informational design to understand why and how customers react to-jpag
billing and smart home applianse

TheDTE quantitativexperimental study is focused on testing the differences in behavior resulting from
changes in pricingenabling technology type, and educainal information One of 5 ¢ 9 fiaén
objectivesfor the informational pilot, including dymaic pricing and prgpay billing approaches, is to
create real opportunities for customers to reduce their energy spending by matching their consumption
behaviors to electricity supply conditions. A major goal ofghet is to offer innovative educatioand
technology programs that increase customer engagement and satisfaction.

The quantitative orexperimental design group is the focus of this interim repofte qualitative or
informational design groupnd detailed marketing analysigll be covered irdetail in the final report.

2.c.Expected Benefits

The SmartCurrentpilot provides customer service approaches such as dynamic pricing, remote meter
connect and disconnect, wedbased customer energy usage presentation, load control, and pre
payment options. The anticipated benefits of thEBmartCurrentgpilot are to provide the following:

1 A platform to promote customer energy management, including energy waste reductioesgy
cost savings, as well as customer control, choice, and flexibility usingaatiee inrthome
technology. With the DPP rate coupled with a wWesed shadow rate comparison, customers
will learn more about realime supply conditions, how to change their usage patterns, and how
to save money and environmental impacts by changingr theage patterns;

i1 Capability to leverage AMI to offer and evaluate new customer options, such as dynamic pricing,
pre-pay billing, anaénablingtechnologies;

1 Capacity to leverage AMI to conduct research to learn about customer behavior and acceptance
of pricing andenablingtechnology, as well as the recruitment strategies;

1 Opportunity for customer control of HYAC applications and smart appliances, ability to respond
to price signals, peak load management, and lower costs on appliance opeain

1 Ability to evaluate customer acceptance and satisfaction

DTE Interim Report January 13, 2014 4



2.d. Research Questionand Hypotheses

5¢90Qa { Yl NI /exkNdsBesenh questiors (in three areas: pricing, technology, and
informational feedback DTE wilexperiment with the following fedolack attributes:

Technology Information Feedback

wCustomer acceptance wCustomer acceptance wDelivery mechanisms
(surveys) (surveys) (web, IHD, PCT, mobile)

wCharacter of response wCharacter of response wPersistence (24 mo)
(analysis) (analysis)

Fgure 1: The Transforming Capabilities of AMI

For the experimental treatment groups, the overall project objective is to understand both customer
acceptance (use of technologies and educational materials) and customer character arisegfpad
shifting and energy efficiency)DTE willfocus on research questions and hypotheses around usage
impacts, but will examine customer satisfaction and acceptance through surveys, focus groups, and
marketing research

DTE isattempting to undersand if DPP rates will support a measurable and persistent load shift, while

also enabling customerto save money byallowing them to managevhen they use electricity

DTEvouldF dzZNIIKSNJ £ A1 S G2 RSGSNYAyY&dendblBgeghvidogyappamch A | 0 f ¢
that will achieve persistent demand response.

Table 1depicts the Treatment Cells along with the overall research objectives of eads ceflected in
5 ¢ 9 Q a Pldase fhote, as shown in Table 7, the actual control and treatment greapgited for this
study were less thaariginallyprojected in the CBS.
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Table 1: Research Objectives

Research Objective Existing Rate DPP Rate

Education only/Existing rateDetermine coseffectiveness Control Group CTE

of education only by comparing Control Group (Cifat (N=1,200),

does not receive education with Treatment Group (TE) { and

receives education, and both groups remain on the exis Treatment Group Tt

rate. (N=1,200) N/A
Education only: Determine coseffectiveness of DPP &t

supported with only education compared to technole¢ Control Group CT1

enabled approaches. (N=375) T1, (N=375)

Education +IHD Explore the extent that redime
information, learning by doing, and alert features enge Control Grap CT2,

customers to action. (N=375) T2, (N=375)
Education +PCTExplore the extent that automation base Control Group CT:
on customer preferences engages customers to action. (N=375) T3, (N=375)

Education +IHD +PCExplore the additive (or subtractiv
effect) of near eakltime feedback combined with ai Control Group CT4
conditioning/load automation. (N=375) T4, (N=375)

Total N = 5,400 N = 3,900 N =1,500

DTE wouldike to understand if an education approach alone (on the exidiagidential Servicete)
would induce customer energy efficiency and demand response behaviors. In ad@ifiéghwouldike
to test the effectiveness of a DPP rate supported by education with and without IHD arehBi&ihg
technologies. Through the experimentTE will examine whether dynamic pricing impacts
complement or compete with the impact of the varioamablingtechnologies The DTE researchvill
incorporate the following questions and hypothesis:

1. Can atargeted and behavioraftycused education and outreach program in itdmfan effective

customer engagement strategy?

Hla: A well designed education and outreach program based on individual and social
behavioral leading practices on top of the existing inverted rate could induce customer
energy efficiency and demand resporsshavior (cell TE).

Hlb: A DPP rate and program with education, outreach, and pricing (i.e., financial
consequences to the call to action) (cell T1) should achieve higher levels of demand

response than the existing rate (cell C1).

*Note, throughout this report contrajroup CT1 is referred to as C1; control group CT2 is referred ta a3 TE2

did not recruit forcontrol groups CT3and 4. As discussed later in this report, control group C1 was compared to

treatment groups T1 and T2, and control group C2 was compaitadreatment groups T3 and T4.
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2. What are the changes ienergy usage by time period (on, off, mid, and critjzdks)?

H2: A DPP rate with an IHD and a PCT (feedback and autoreatiblingtechnologies)
will result in the greatest levels of demand response and energy efficiency (cell T4).

TheDTEenablingtechnology question will primarily be analyzed from experimeogdlls T2 T3, and T4
and include the following questi@with resulting hypotheses:

3. What is the impact of differenénablingtechnology combinations? What mixture efabling
technologies ad pricing results in the greatest levels of demand response and energy efficiency?
Which achieves the most cost effective source of demand response and energy efficiency?

H3a: DPP supported by an educational approach alone could result in customey energ
efficiency and demand response (T1).

H3b: DPP supported by education aadablingtechnologies approach could result in
customer energy efficiency and demand response (T2, T3, T4).

H3c: A DPP rate with a PCT will result in the greatest level of deragponse (T3),
H3d: A DPP rate with IHD will result in the greatest level of energy efficiency (T2).

H3e: A DPP rate with IHD and PCT will result in the greatest level of energy efficiency and
demand response (T4).

3. ProjectDescription

3.a.Desig Elements

3.a.i. Target ppulation

In theory, the target population for the study was all residential customers who would be interested in a
NFYGS 2LIGA2y GKI G ¢2dz R I f f&ndto SakeSeNergyi ahd save yhangy. (nK S A NJ
practice, he target population for the studywas single family householdsn the standard residential
inverted (moderately inclining) block ratesith AMI meter, 12 month®f monthly consumption data

and at least 36 months’ of AMlinterval data regardless of geograpHbcation. Internet access was a
requirement for the enabling technology treatment cell€ustomers with otheelective discounted
ratessuch as Interruptible Air ConditioninBlock water heatingPlug-In Hectric Vehicle Senior Citizen

net metering,etc., were excludeger the requirements of the ExperimentBPPRate At the time lists

were drawn for recruitment, AMI had been installadthe following areas: Grosse Isle, Harsens Island,
and Metro Detroit (select ZIP codes/read routes)stallation activity was then heavily concentrated in
the Oakland County area. Thus the bulk of dperationaltarget audience was in Oaklar@ounty

% It was later determined that the potential population with at lea® months of AMI interval meter was
insufficient to meet the desired project enrollment levels. With TAG approval, the interval meter data
requirementwas reduced to 3 months.
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where approximately49,000AMI meters(excludinginterruptible Air Conditioningjvere installed as of
December 211

3.a.il. Treatments

Rates

5¢9Qa LIAf20 LINRINIY T2 0dza RNNacusrierslin the Ndeatrie IGfoupsJS | 1 L
were placed on theDPPRate asapproved by the Michigan Public Service Commis@iRSCYhat

includes timedifferentiated energy-only charges as follows:

1. OnPeak: All kWh used only fro83 p.m. to 7 p.m. Monday through Fridagxcluding holidays
are charged at 12per kWh

2. Mid-Peak: All kWh used fron¥ a.m. to 3 p.m.and from7 p.m. to 11 p.m.Mondaythrough
Friday excluding holidaysare charged at 7per kWh

3. Off-Peak:All kWh used fronll p.m. to 7 a.m. Mndaythrough Friday andall weekend and
holiday hoursare charged at 4per kwWh and

4. CriticatPeak: All kWh used duringritical event hourswhich will replacehe full on-peak time
period from 3 p.m. to 7 p.m. when announced in advance, are charged at $&r0RWh
Critical Peak Events are limited to a maximum of 20 per year, or 80 hours total.

Theweekday DPP power supply costs are shown graphidallyigue 2 It should be noted that while
customers did not see this particular graphical depiction of the power supply charges, all references to
the rate ¢ both written and verbalg were in the context of power supply charges only. The monthly
customer charg, distribution and surcharges were acknowledged as part of the bilted charge; but

the repeated emphasis was on the component customers could control: power suqgply
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Fgure2: Dynamic Peak Pricing Ratd®?ower Supply charge

Collateral materials emphasizing the DPP power supply charges are listed here and shown in the
Education and Marketing appendices:

Invitation to the Pilokg FAQs

Welcome Kit; insert on DPP rate

Nucleus Software dashboard and IHD

eNewsletters articlesn DPP rate

Pilot participant Web Portal pagedHow the Rate Works

=A =4 =4 4 =4

¢2 o0SGUSNI dzy RSNEGFYR (GKS STFFSOG 2F GKS b5tthat NI 4S=
of the Control Group customers on the existing rate, Residential Service RateThis rate is a

moderately inverted (moderately inclining) blockate with the energyonly power supplycharges
described below:

1 6.912¢ per kWh for the first 17 kWh per day, where daily usage is averaged across the
30 billing days based on monthly usaged
1 8.257¢ per kWh for excess over 17 kWh per day

The DPP and Standard Residential tariff sheets are included for reference in Appendix B and summarized
in Table 2
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Table2: Sandard and Pilot Ratesructures

Rate Component | Standard Residential RaieD1 | DPPc D1.8

Monthly Charge | $6.00 per month $6.00 per month
PowerSupply 9 6.912¢/kWh for the first I OnPeak
Charges 17 kwWh/day* 3-7pm M-F (excluding holidays): 12¢/kW
9 8.257¢/kWh for excess over | § Mid-Peak
17 kWh/day* 7am3pm & 7pmllpm MF: 7¢/kWh
q Off-Peak *

11lpmc¢ 7am MF*: 4¢/kWh
9 Critical Peak
3-7pm M-F, when announced: $1.00/kWH

where daily usage is averaged acrd * plus weekends and all designated holidays
the 30 billing days based on month

*

usage
Delivery Charges | 5.003t/kWh 4.195¢/kWh
Surchargesand As approved by MPSC As approved by MPSC

Credits

At the time of finalConsumer Behaviorldh filing in February 2011, thBPPRate and the existing

Standard ResidentidRate featured an identical $6.00/month service charge,4.195t/kWh delivery

charge, and applicable surcharges; oplgwer supply chargesdiffered. Since tkn, the standard

residential rate has experienced slight rate increadS a dzf G Ay 3 FTNRBY 5 ¢ d&a) ISy SNI
approved in December 201 he ExperimentdDPPRate, approved in September 2010, was not part of

this general rate case increasén its next general rate case filing, DTE will adjust the delivery rate for

DPP to equal that of its standard residential rate (D1).

Critical Peak Pricevents

The Companys authorizedto implement Critical PeaRricing for no more than 80 hours per year, for
evaluation of the tariff based on several factors including but not limited to economics, system demand
or capacity deficiency.

CPFEvents are triggered primarily atahSmartCurrents program leveEvents may be called for any of
the following conditions:

Forecast dayahead 6 Y LIS NI @31zNB a X

ForecasRelativel dzY A RA%EBNIXK Elpd AYRSE 2F x dnc

902y2YAO 5AaLI GOK / NAGSNAIY | GSOMNIchg&n Halk & | KSR
Backto-back events will be called when forecast heat/humidity is expected to span several days.

If indicated, 3or moreconsecutive event days will be called.

=A =4 =4 =9

Customersare notified by 800 p.m. the day before critical hours are expegt¢éo occur In practice,
notification is typically delivered by.( p.m. the prior day. The notifications process was modified to
run earlier in the day to helpnsure that notifications are delivered by the08 p.m. deadline, as stated

in the tariff dieet. This process improvement was made in response to system issues that impacted the
first eventcalled in August 2012
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Notification is made using stated customer preferences: automated telephone message, text message,
and/or email. Customers are muired to have at least two of these three automated notification
preferences. While message length varies by notification type (text is shortest), all receive the same
base information:

G, 2dzNJ 5¢9 9y SNHE& | 002dzyi | G wmeak PrigiigATgmorfow NBES G A

5

l'dzZ3dzad mMclUKZ FTNRY o LI G2 1 LIY gAftt 0SS I ONRGA

DTE is not utilizing the message capability of the deyied3 and/or PCTpr a combination of financial
and practical reasons. While ti@ER S @A OSa ¢ SNB Saddiagithismritionalityltdl the
Demand Response Management (DR10G§ktem for deployment, was considered a system
enhancementat additional cost.More importantly, T1 customenwith rate and education onljhad no
RSOAOSasz a2z 5 ¢ idcton methbdyveslialkRdy ©@quived. dzy

Targeted messaging and preferred communication media are being insed attempt to maximize
customer CPP engagement. In May 2013, in advance of the summer cooling season, a specific
communication was sent to all ptieustomers advising that event activity for the year will be greater
than last year, and recommending they review and update notification preferendasaddition,
periodic CPP discussions are included in the monthigvesletter.

As of the close of thiterim Report Period, DTE has called two events:

Table3: Event Day Lisand Details

Conditions Comments
1 8/16/2012 Average Temp. during Peak: 79° Partial succegsNot all
Average Relative Humidity: 72%  customers were notified
2 5/30/2013 Average Temp. during Peak8® Success Notification
Average Relative Humidity?4% issue fixed and sent to all
customers with valid
notification methods

DTE recognizes that neither event appears to meet the dispatch créer@escribed earlier Dspatch
ONRGSNAI gl a a2t ARAFASR Ay {LINAYy3I HnmoX AYy NBaLR
minimum of 10 CPP evenfShe day ahead forecast high di*o9for Event 1simply did not materialize.

For Event 2, the forecast high of 88° with 6B8fative humidity (suggesting a heat index of 95°) was

within the dispatch criteria. Heat index calcuations used the National Weather Service heat index
calculator http://www.hpc.ncep.noaagov/html/heatindex.shtm).

DTE Energy is planning to call approximatelt3@PP events in summer 2013.

Treatments
5¢9Qa {YlI NJi / dzNJ\IJ@Y[ﬁ a t AféuR @i NS Na Eyﬁrédndmﬂé@@jm@ HB R 2
groups
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Table 4 Treatment Cells

Treatment Control

Description Blind/Opt-in

Cell Group
CE Standard Residential Rate  Blind (no direct Statistical
customer contact)
T1 DPP + Education Optin; Statistical
C1 randomization
T2 DPP + Education HD Optin; Statistical
randomization
T3 DPP + Education + PCT Optin; Statistical
C2 randomization
T4 DPP + Education + IHD + PC Opt-in; Statistical
randomization

As briefly noted in 2.d. Research Questions & Hypothesesalamutrol and treatment groups recruited

for the study were less than originalprojected in the CBS. In December 2011, DTE requested TAG
approval to eliminate the Education only cells (T1 and C1) as well as the TE and CE, which were higher
level educéion treatments. This request was made because the target population mail file was deemed
insufficient to yield the desired enroliment quantities.

In aDecember 9,201 Y+ Af X ¢! D | LILINB PSR GKS NBIdzSaidx 6A0K (F
CE 120@oint sample and draw it from the installed meter population, without exclus®ris NJ & I NNB | NA
2N af 2R O2y(iNRfé¢ Odzali2YSNBRO® |odKdata ddyrdbd?uge8 to2 T G KA
compare and benchmark the populations for the remaining timeent cells. No demographic survey

data collection is required; consequently none of thQD points will require any direct customer

contact.

.FaSR 2y ¢! DQa 3IdARIYyOS: 5¢9 StAYAYyFGSR G4KS ¢9 &
comparisonpurposes only. Over the course of the enrollment term, customer acceptance/qualification

activity suggested T1 could be supported, and it was added back into the s@iahtrol Groups were
reducedfrom four (C1C4) to two groups: C1 faomparison toT1and T2(central air conditioning not
required)and C2 focomparison toT 3 and T4central air conditioning required).

Education

SmartCurrents Education was designed in three pha3é® first two phaseg AMI Meter Installation

Communications and PilodRecruitment Communications are intrinsic to pilot infrastructure and
operations, and thehird ¢ Pilot Customer Educatiogis where the bulk of the educatial content is

implemented

Phase 1: AMI Meter Installation Communicatignsvhich prepare the cstomer for the
installation and provide information on the benefits of smart metering. These include an
advance notification letter and brochure as well as door hanger left on installation day. The
entire AMI installation population receives these comnuations.

Phase 2: Pilot Recruitmenwhich includes key communications and customer touch points
related to invitation, qualification survey, and installation of devices (where relevant). In
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addition, in the fall of 2011 (several months ahead of tteetsof formal recruitment), a special

email blast was sent to the target population. Thislast gave an overview of AMI benefits and

pointed out the new capability to see detailed energy usage online at dteenergy.com. The

intent of the communicatonw & G2 &L} @S GKS g eé¢ F2NI NBO23IYAl
began. These communications were received both by pilot participants and thosaverko

invited but decliné to participate.

Phase 3: Pilot Customer Educatiorwhich consists of custometouch points and
communications related to the Dynamic Peak Pricing rate, energy efficiency and energy waste
management, enablinrtechnology operations, and other key educational components
necessary to empower customers in the pilot program.

All partidpants in the T1 to T4 treatment groups have access to a variety of feedback and educational
YFGSNRAFfaAa FyR G22fa LINBaSyGSR GKNRdAzZAK YdzZf GALX S OF
meaning that customers must take a voluntary action to acde$6SY 06adzOK & | ¢SoaAi
GKNRdzZAKE GKS LI5S0 gKAES 20KSNJ YIF GSNRI§ Aada YIRS
automatically receive the materials (such as email, direct mail and event alerts). Core tools include:

- Monthly enewsletter

- Qustomer web portal that presents a wide variety of energy information, and is updated
monthly

- Suite of hard copy educational materials (Welcome Kit)

- SmartCurrents program support and GE Technical Support

- PlayLearnWin energyeducationgame

Monthly e-newdetter

Pilot participants received a monthlyrewsletter with energy efficiency tips, DPP rate discussions, DPP
savings strategies, etc. Content was tailored to the specific treatment cells, and included links to the
web portal for additional insight anthformation. Focus Groups conducted in fall of 2012 indicated
participants felt the content was lengthy, too generic, and they wanted more program specific
information. Beginning in January 2013, content was streamlined and morefqilated, generally
limited to a main feature and secondary topic. Tech Wpse added, providing answers to common
questions such as how to rebind a device and how to verify Nucleus communication stt{isdzo Y A U
& 2 dzNJ { G 2 Na@lsé weik trallubadiSidviting partipants to share their energy saving/shifting
strategies for a chance to win a gift card if their story was featured in a subsequent newslédasr.
stories were submitted: six from T2 participants, and two each from T1 and T4 participants.

Overall readeship (open rate)for the interim report period i62 percent. While this may seem low,
G2LISY NI dSé¢ GNIYOla 2yfteé Odzad2YSNR ¢K2 OASH6SR GKS
to five percent highex 63 to 67 percent, to account for recients who viewed text only or used the

preview pane. The average click through rate for the report period Mas percent. This represents

unique individuals who click on one or more links in the email, expressed as a percentage of the total
tracked opas. The links include: SmartTrivia, Submit a Story, and various websites customers can
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access for more information such as energy saving tips and SmartCurrents web c&sgermppendix D
for readership statistics.

Web Portal

DTE offers all customerke opportunity to view key energy usage data, and other relevant information
and analytics, online through a computer or mobile phamternet browser.

Pilot customers have access to a special web portal that provides the following:

- Rate comparison todlhat allows comparison between tirenew DPP rate and their prior
residential rate

- Energy Use Analysis charts

- BEnergy education content customized by treatment cell

This specialized content is restricted to pilot participants, and is accessed when tlreyodbeir
accounts on dteenergy.coand pilot participation status is detected

The rate comparison tool allows participants become familiar with DPP rate impacts, and
understand how they might benefit from the DPP rateperforming rate comparisos betweentheir

new DPP rate and previous Standard Residential.rhtés intended to help participants become
familiar with DPP rate impacts, and enable them to understand how they might benefit from the DPP
rate, based on levels of behavior change (in@ne, slight, moderate or significgntUsage of this tool

was not as high as anticipated, with a total of 216 users over the period June 2012 through May 2013.

The portal also provides hourly and daily usage information and pricing information presented
graphically to help users understand their usage trelitwergy Use Analysis screen shots are shiown
Figure Jor Standard Residential Rate (left) and DPP rate (right).
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Figure3: ACLARA Energy Use Analysis Web Portal

Finally, the portal provides emgy education content customized by treatment celor example,
content for T3 and T4 was tailored to understanding and maximizing the PCT, while T1 and T2 content
was focused on the benefits of programmable thermostats, and provided links to rebEbés.content
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changes monthly, and participants are directed here from links in the monthBwesletter. This portal

is presented in the context of the existing DTE Energy website (www.dteenergy.com), which offers a
wide range of content and services tolpdTE customers better understand energy and energy savings,
including energy calculators, energy saving tips, energy efficiency videos, rebates, and special offers.

SmartCurrents web page views for the period August 2012 through June 2013 totall8dvie®%. The
averge monthly view count was 437.5. The highest view count was March 2013, with 712 views and the
lowest view count was September 2012 with 134 viewSmartCurrents web page views and rate
comparison calculator usage are shown in Appeidix

Hard Copy Educational Materials

The Welcome Kitsent upon pilot enrolimentland therefore included in Appendix E. Marketing
Materials) was the primary hard copy educational material. Customized by treatment cell, it featured a
0Getting Started page, DPP rate sheet, and IHD and/or PCT device sheets as applicable, in a branded
pocket folder. A SmartCurrents Pilot Program magnet listing DTE and GE Support phone numbers and
hours of operation alsevasincluded. In addition, customers who receivedubleus with IHD and/or

t/ ¢ faz2 NBOSAOGSR ad ISF 2N 2 y2 de A. L& MR thed dévige/sbTiizO t S dza ¢
information sheet described initial installation using the Ethernet cable provided as well as steps to add
NucleustotheirB YSQ&a 2 ACA ySig2N] fFGSNIAYy GKS Ayadlttlaa
were provided.

In April 2013, pilot participants received a hard copy letter reminding them of the Critical Peak Event
component of the DPP rate, advising them to donf their preferences for daghead event
notification | YR Fyy2dzyOAy3 | aeadasSy G SaTthiskofhmuniBagony OS 2
was intentionally designed as a mail piece to help ensure timely readershifalaBocus Groups had

indicated paticipants receive but may not read every SmartCurrents program efddllowup letter

was subsequently sent to 45 customers whose notifications failed during test. The letter reiterated the
importance of upto-date notification preferences, displayedrecent preferences with delivery failure

reasons, and reminded them to call to update. All but seven customers responded and updated their
notification preferences. When system testing was complete, customers were notified that the system

was working prperly and that all future CPP Notifications would be for real events and not testing.

SmartCurrents Program and GE Technical Support

DTECustomer Support Representatives were trained to handle initial program questions and enroliment
as well as provide syort to pilot participants who may call for various reasons, including but not
limited to:

Seeking more information abotite DPP rate and/owhat they have learned from the portal
Lookingfor answers to questions about the pilot or technology

Providingfeedback about pilot experience,

Understandingheir bill

Contemplating dropping the rate and withdrawing from the program

=A =4 4 -4 =9
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The GE Customer Support staff was trained to respond to enrolled customer calls for ordering, set up
and system operation questionisicluding but not limited to:

 CdzAf FAEEAYI SyNRtftSR Odzald2YSNI LI5 FyR t/ ¢ a2N
treatment cell,

Scheduling PCT installations,

Nucleus password resets,

Binding devices to Nucleus,

Explaining how PCT responds to priceaig

= =4 =4 =4

The Customer Support phone humbemsd hours of operatiorfor both GE and DTE are provided on
portal pages, emails, and all relevant pilot educational materials.

Play-LearnWin

Vergence Entertainme@a d.¢afnWia: Learn a Little. Save a £@@LW)programwas introduced in

April 2013, with a goal to test customercceptance andSy 31 ISYSy i A GK | y2@St
approach, and provide educatiamith energysaving information and action item®LW was offered in

addition to the monthly enewsletter and web portal updatew/hich had been in place since summer

2012.

Pilot participantswere invited tosubscribe toPLWvia email invitations,as well adeatured itemsin
SmartCurrents e-newsletters and throughpresence on the web portal PLW purticipation was
incentivized with prize from the local communities (including Qdoba restaurant giftcards, Arthur
Murray dance lesson©TE Music Theatriéckets and more) and designed for various purposes: to
incentivizePLW mobile and computepp dowrnoads, achievement, persistence and daily engagement

Game questions focused on core pilot program information: Energy efficieneygy wasteDynamic
Peak Pricingnd demand responseThrough the end of thisiterim report period, eight weeks of game
play (out of 17) had been completedhe delivery of curriculum began with the mailing of a welcome
kit to all pilot participants,which included a welcome letter and a deck of playing cards branded to the
SmartCurrents program and designed with 52 rgiyesaving actions on the faces of the cards. These
cards served functionally as the entirety of the PLW curriculum, with the intention to provide the
FyYyagSNBE Ay | R@4nyhid Haygilat paiitisigantsivtip 8id ot download the computer or
mobile app could still receive the PLW curriculum elements; and for those who downloaded the PLW
app by Ringorang® the deckcardswas designed to serve as a reference point. Questions delivered
through the app offered the playeopportunity to click through to a customized website where the
image of the correlating card in the dectuld be seen.

Additionally, allpilot participantsreceived monthly print mailers where game challenges relating to the
PLW curriculum appeared in the form of questions godzles. On these mailers, participants were
encouraged to either text message (SMS) or call by phone to an IVR system to answer the questions
presented. Participants who provided answers in this way were enrolled in a sweepstakes to win
packages of pres.
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The initial invitation email attracte825 subscribers to PLW, @4.3% of thel,336pilot participants in
treatment cells TX; T4as of the April game introductionDuring the reporting period, that number of
PLW subscribers rose 834, or 25% of plot participants. All PLW subscribers were invited to download
the app; and 56% downloaded it initially. During the reporting period, the percentage of subscriber
downloads rose to73.6%, suggesting that the periodic email reminders were effectiveraduglly
inciting the desired action from subscribers. The total number of downloads started at 184 and
increased t0246 in the reporting period. Of the app downloads, 45% were to Windows computers,
followed by 33% iPhones, 17% Android phones, 4% Macpuems, and only one participant
downloading to a Blackberry phone as of June 9.

In the period fromthe April 2013game startto close of report period inJune 2013 a total of 97
guestions were delivered through the PLW app. Of #46 downloaded partigpants, 222 (90% of
downloads, representing 16% of total pilot population) played at least one question over the eight
weeks as shown. The median percentage who played at least one question in any given weekly game
was 57.7%. A median 38.1% played evesstian delivered through the app in any of the eight weekly
games played in this reporting period.

Table 5 Play Learn Win patrticipation by Treatment Cell

Players who % of Treatment
Treatment Pilot Total Total played 1+ Cell who played
Cell Population Subscribed Downloads Questions 1+ Questions
T1 249 28 19 15 6.02%
T2 390 108 83 74 18.97%
T3 328 95 68 64 19.51%
T4 369 103 76 69 18.70%
Total 1336 334 246 222 16.62%

Weekly results suggest that information is being retained by participants, as review modalgsash

increase in correct answers compared to the averages of the content modules they review. The
adzyYFNBE 3FYSa Syaadt SR a/2yySOGAy3aYy tIFNI mMé |yR
derived from the preceding three games respectively. Therame participant scores for the first

summary game were 8.1% higher than those of the related games, and 8.4% higher for the second
summary game over its related gamésNR2 AN} Y A Yl 3IS& |yR aDFYS {dFdArai
Appendix E.

Technology

Three of the four treatment cells under study were provided with enabling technology. Qualified
customers were randomly selected to receive an In Home energy Display (IHD), a Programmable
Communicating Thermostat (PCT) or both IHD and PCT. The IHD and®CI2aeSNER¢ 068& D9 b«
aHome Energy Management (HEM) Hardware system that acts as the gateway for monitoring electrical
usage and controlling energy consumption within the home in real time. The Nucleus communication

and storage device plugs into a stemd 120 volt electrical outlet, and works in combination with

desktop client software to create the home area network. It interfaces with the AMI meter to show
reaktime (kW) and longerm (kWh) data on power consumption. Daily/monthly/yearly historicahds
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can be seen over a span of three years, via the desktop client or smart phone.

After Nucleus is bound to the AMI meter, compatible smart devices such as the IHD and/or PCT are
added to the home energy management network. Meter usage and pricelaat control signals
received by Nucleus are transmitted to IHD and PCT to allow customers to determine how appliances or
devices can best help control energy costidD and PCilely on Nucleus for usage and price signals;
thus all IHD and/or PCT uset#iize Nucleus. No customers received Nucleus only.

The IHD is a counter top device that receives and displays information from the Nudexys.
features of the IHD include:

A

Too oo T>o I

Display that allows consumers to closely track their energy consumptigrear real time
energy usage in kW or $

Historical energy usagemonth, day, houc kWh or $

Usage display to three decimal points

Energy analysis to®{ Spyglass and Stopwatch

Show Timeof-Use (TOUPower Supply rates: $0.04/kWh offpeak; $0.07/kWh midpeak;
$0.12/kWh onpeak and $1.00/kWh Critical Peak

A screen shot of Nuclewgvice and desktop displayith IHD is showin Figure 4
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Hgure4: GE Nucleus & IHRT2 & T4

The GE PCT is a full featured programmable communictiigmgnostat that povides four degree
temperature offset during critical peak events to provide energy management for the period. The GE
system sends two signaler events: the $1.00 price signal and the demand response signal which
activates the temperature offset. Evieoverrideby the customeis possible. Operating as a 3 heat/2
cool universal thermostat, it has a touch screen/button interface, filter replacement reminder and is
programmable at the wall or through the Nucleus interfad€ey Design Specifications diet PCT
include:

A ZigBe®Smart Energy Profile Thermostat

A

Full 7 day program with 4 set posyter day
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A Programmable energy savings setback
A Screen selection

A $orKWh Usage

A Instantaneous KWh

A Instantaneous $ricing

In addition tothesefeatures,Nuckus allows userto program and/or change the PCT settingehe
PCT can also be accessedahyPhoneapp. Nucleus with PCT widgehd PCTs shownin Figure 5.

- -~
$0.07
l.l , — ‘ mcE S l
Jsf)or- . - .

Figure5: GE Nucleus & PQTT3 & T4

Qualified customers who called tbegin the enrollmat processhad their rate changedrom
Residentiato DPR and were then transferred tthe GE Order Line to order their devices ardange

for installation ofa PCTif necessary Nucleus, IHD and/or PCT were shipped via UPS and generally
arrived wihin five days. PCT installations were completed by GE Factory Saftécethe
appointment was scheduled by the customeXucleus software was selistalled by the customer,

with the final step being binding to the meter aftany requiredinstallaions were complete. A

Odza 12 YSNRA& LIAE 203G LINEBINIF Y SywRrthe M&e/ hindidglestablidiey & A R S NB

communication. The master list of referrals to GE was utilized for enrollment completion tracking.
Outbound calls were made to custens who did not call the binding hotline within two to three
weeks.

3.a.iii. Randomization and assignment method

The study design is a randomized controlled {{RCTith denial of treatment for the control groupA
simple random sample of AMhetered residential customers in the service territory who met certain
eligibility criteria(as described isection3.a.i, Target Populatiormeceived an invitation to opt in to the
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study where participating customers could receive one of several treatmentis,tiveé understanding
that this treatment is limited in supply.

With a variety of enabling technologiesistomers who opted in werscreened (i.e.owned their home;
were not employed by DTE or a GE competitor; and had a forced air heating kgstegraurveyed to
ensure qualification to potentially receive a treatmentargeted customers were given the option of
completing qualification andbaselinesurveyonline, or beginning the process with a printed Business
Reply (BR) qualification questionnaire. spandents who chose the BR response metheere
subsequentlynvited to complete the online baseline survey.

Those whayualified andselfidentified as having central air conditioning were randomly assigned either
to a control group or to receive an offén opt in to one of four studies, each of which takes service
under DPPwith CPPRoverlayand includes an offer of: no technology, an IHD only, a PCT only, or both PCT
and IHD.

Those whoqualified andseltidentified as not having central air conditionimgere randomly assigned
either to a control group or to receive an offer to dptto one of two studies, each of which take service
under DPPwith CPPRoverlayand include an offer of either no technology or an IHD.

Figure6 on the following pagedepictsa high level overview othis randomization and assignment
process.
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Figure6. High LeveRandomizationand Assignment Process
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3.b. Implementation

3.b.i. Project schedule
Key Milestones for the DTE pilot program are shown beleflecting completed recruit/enroll activity
and listing remaining deliverables.

Table 5:Key Milestonedor the DTE Pilot Program

Date Milestone

January 242012 First wave of mailings sent out
April 9, 2012 Outbound calling begins

May 7, 2012 Secomn wave of mailings sent out
June 13, 2012 Reminder Post Card sent out
June 30, 2012 Last day to call to enroll

June 30, 2012 Last day to order from GE

July 27, 2012 Last day for GE PCT installations
August 10, 2012 Last day to bind Nucleus to meter
August 13, 2012 Pilot Observatioregins

June 1, 2013 Data cut off for Interim Report
Fall 2013 Interim Report filing

December 31, 2013 Pilot Observation ends
Spring2014 Final Reportifing

3.b.ii. Recruitment and customer retention approach

Recruiment was designed to utilize two waves of invitation mailings and felipwia reminder post

card and outbound calling as necessatyy (G KS | RGAOS 2F 5¢9Q& RANBOUG Yl
the recruiting invitation was a personal letter in a #lfdnslard DTE envelopeThe letter inviting
Odza2YSNER (G2 a22Ay dza Ay &aKIFILAYy3 GKS FdzidzNBE 2F S
Manager. A foucolor, glossy insert wasncluded, featuring a message from Steve Kurm#sen

President and COCDTE Energyand showing the energy display and thermostat that qualified
candidates might be randomly selected to receive. To craatergency to act, a deadline to respond

was highlighted. Prospects could begin the enrollment qualification procesgeanl by returning the

survey registration form ia Business Response (BRYelope.

When theSmartCurrents Pilot Program recruiting began, there were approximatelp@@electric AMI
meters installedand reading remotely with a 95% or better accuyacThat population was screened to
exclude customer profiles described earligntérruptible air conditioning, net metering, etc.). Based on
direct mail estimated response rates, the direct mail consultant selected 14880omers to target. A
larger mailing was not contemplated out of concern for driving interest that could not be satisfied due
to fixed quantities of the enabling technologies.

DTE Interim Report January 13, 2014 22



Recruiting began in late January 2012 and was intended to be complete by end of May 2012, as shown
in the recruitment plan below.

Table7: Recruitment Plan

TargetDate ‘ Planned Recruitment Activity

January 24, 2012 First wave of mailings

February 6, 2012 Second wave of mailings

February 29, 2012 Followup Postcard as needed

March 20, 2012 Outbound calling s needed

May 1, 2012 Last day to call to enroll & order from GE
May 30, 2012 Last day to bind Nucleus to meter

June 1, 2012 Pilot Observation begins

The first wave oinvitation letters were sent to 10885 customers midlanuary 2012 With a varietyof
enabling technologies available for study, the qualification survey further screened potential
participants for eligibility. They were given the option of completirgalification and baseline survey
onling, or beginning the process with a printed Blalification questionnaire. Respondents who chose
the BR response method would subsequently be invited to complete the online baseline suritiey.

BR response was swift and plentifldading to the decision to postpone the February mailings out of
concern for generating demand that could not be met. @bwial rate of BR qualification was extremely
low, however,because these customers did not follow through with thaline demographic survey
which was a requirement for qualification

QualifiedNB aLl2yaSa 6SNBE L}R2ftSR IyR KS{tR dzydaAft GONRGA
candidates to randomizand begin to populate theells. Randomization was performed by Market

Strategies International (MSI), which designed and hosted the onlinefigatiin sitenoted above At

such point,they were randomized into treatment and control groups based on presence of central air
conditioning and appropriate heating systemRandomization of the T and C cells was an automated

process. The end result ef’ery randomization was to have roughly the same number of cases in the T

and C cells. For each event, the process was generally as follows:

1. Confirm total number ofualified [T0) cells to be randomized.

2. Based on the total number of cases, determinegbly how many should fall into each of
the T and C cells.

3. T1, T2 and C1 groups: Customers reporting they did not have central air (based on
jdz ft AFAOFGA2Yy ol AaStAYyS adsaNWSeé valoY a52S5a &2
only fall into one of tlese three cells. These records were assigned to T1, T2 or C1 at
random.

DTE Interim Report January 13, 2014 23



4. T1, T2, C1, T3, T4 and C2 groups: The remaining records to be randomized should now all
have central air,). These records could fall into any T or C cell. Records were assigned to
either quota cell at random (where only the difference to get to the amount determined in
step 2 was needed for the T1, T2 or C1 groups).

After treatment cells were openeih March 2012 randomization was conductedl K Sy S@SNJ G KS d LJ
accumulated at least 10Qualified prospects. During the last eight weeks of recruiting, randomization
was a weekly activity, as a result of the enrollment push noted below

Upon randomization, candidates received an email with link to a customer agreemeii4]Tand
phone number to call to enroll Customers randomized into control groups received a letter saying

G{2NNEB @&2dz 6SNBYQl riBhieriioneSt®Oining Dolfakgift 8afdCes 8ué kay & |
Al@Ay3a a¢KFEYy]l @2dz F2NJ @2dzNJ AyidSNBad ¢

Outbound calling began Aip9 and ran through May 7. Outbound calls were made to customers who
had not responded at all, and customers who had qualified, but had not yet called to enroll, or had not
yet completed enrollment. This effort yielded 235 enroliments.

The second marig, sent May 7, was modified to eliminate the BR option and provide online
qualification only. In addition, included the offer of an EntertainmentBining Dollars giftard for

those who completed enrollmentt & [ F ad / KIF y OS¢ NB M¥dANR FWNampisizing OF NR
that the enrollment period was coming to a close, and that JRé was the last day tqualify to

enroll. Over 900 customeranrolledas a result of th entertainment cardffer and post card reminder.

Customers who elected todgin the enroliment process were sent a SmartCurrents Welcon{sh¢itvn

in Appendix E)which included helpful information on their new DPP rate, technology set up tips, etc.
For customers without technology (T1) enroliment was complete at rate change anh meter
configuration from 60 to 1%ninute intervals. For customers with technology, complete enroliment
meantbinding the GE Nucleus software to the Aitter.

The period from June 30 to August 10 was dedicated to assuring that customer devices \wpegl sh

and received, PCT installations were scheduled and installed, and meters were bound (enrollment
completion). While five weeks may seem overly generous for completing these tasks, the time was well
spent; nearly 350 meter binding/enroliment complatis were accomplished for the -T2 treatment

cells.

A detailed flow chart of enrollment activity is shown in at the end of Appendix E.

3.b.iii. Recruitment and customer retention numbers

Overall, the recruiting effort yielded a six percent response rafeventy percent of respondents
qualified, and twenty percent of those qualified completed enrolime@iverall recruitment rate based
on mailed population was five percent.
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Table8: Recruitment Bfort Summary

Wave Mailed Responded Percent Qualified Overdl Rate
1 100,585 5,361 5% 3,602 4%
2 48,722 4,342 9% 3,192 7%
Total 149,307 9,703 6% 6,794 5%

The final enrollrent numbers as observation officially began on August 13, 20é&£:

Table9: Hnal Enrollment Numbers

Treatment Cell Control Group Description

CE 1,212 Standard Residential Rate
T1 (N=249) } Cl1 347 DPP + Education
T2 (N=390) DPP + Education + IHD
T3 (N=328) :}_ C2 356 DPP + Education + PCT
T4 (N=369) DPP + Education + IHD + PCT
1,336 1,915 Total enrolled Treatments & Controls

Final enroliment numbers under study areghlily less than enrollment numbers indicated in the
NEONHA GYSyid Ft260KI NI Ay ! LIISYRAE 50 ¢tKAada RATFTFSN
validation review, wherein disqualifying customer characteristics were observed, such as: nohgeceiv

AMI meter data; different or inactive customer; addition of an incompatible product such as
Interruptible Air Conditioning rate or net metering (solar), etc.

From observation start througltlose of the interim report periodJune 11, 2013 a total of 60
customes, or approximatelyfour and a halpercent havewithdrawn from the pilot, fairly equally across

treatment cells.

Tablel0: Dropped Qustomer Summary

Withdrawalsthrough 6-11-2013

T1 17
T2 16
T3 13
T4 14
Grand Total 60

Customersare withdrawn from the pilotby deliberately calhgto withdraw, or when prescribed account
activities occur that violate program participation rules. For example, nine participants called to advise
they are moving; anotheB0 systemgenerated withdrawals ere processed as a result of service
disconnects, forceuts (new buyer calls to start service before current customer calls to end it),
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addition of an incompatible product such as Interruptible Air Conditioreigy, Withdrawal reasons are
itemized in Thle 10. In summary, withdrawal$¢o date are driven more by forcebeyond program
control than by customers actively opting out for other reasowhen considering elective withdrawals
only, less than two percent have deliberately chosen to exit the pnogr

Table 11; Withdrawal Reasons

Withdraw Reason Total

System generated: Disconnects, etc. 30

*MOVING 9
*DPP RATE TOO HIGH 4
*EQUIPMENT PROBLEMS 9
*INCONVENIENT TO SHIFT USE 1
*NOT SEEING THE BENEFIT 7
*PROGRAM TOO CONFUSING 1

Grand Total 60

3.b.iv. Survey approach

Baseline Demographics

DTE selected Market Strategies International (MSI) to conduct the qualification and baseline
demographicsurvey requirements Both surveys were conducted togethduring the recruiting and
enrollment processto ensure 100% completion of the baseline survey to comply with DOE
requirements.

Because qualification to continue the enrollment process required completion of the baseline survey,
this datais available for not only 100 percent of the enrolled pilot popida, but also for thoséC1 and

C2 control groups anqualified customers who did notomplete the enrollment process, regardless of
reason.

Customer bcusgroup discussions

Consumer Insights (Cl) conducted a series of focus group studies among progitaipgues in
October2012 to assess the initial stages of the program. This qualitative study answered issues
surrounding six key questions:
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How well did DTE and GE execute the ingfagdiG I € t F GA2y | yR daf |l dzy OK¢ LIKI
customer perspective?

What behavioral changes have occurred among participants because of DPP?

Have the equipment and other tools provided to participants impacted behavior and
consumption patterns?

How doparticipants feel about the level of customer support they have received to date from

DTE and GE?

A If DTE expands DPP, how can it improve the process for future participants?

o ToTe  ToTo

Methodology and Sample

This study consisted of focus group discussions ajihroximatelysevenpercent of the pilotprogram
populaton.5A 8 Odza daA2ya oSNB dn G2 mMun YAydziSa Ay RdzNI GA
Troy, Michigan facility between October 23 and 30, 2012.

Pilot program customers were initially invited tanticipate in discussions by email, with follays
phone calls completed for cells with smaller potential respondent pools or low initial response lates
general, cooperation rates were very high. Respondents were§ifid00 for their participation.

Groups were segregated based on the level of equipment provided during the pilad. groups were
conducted among each tied OSt f 8¢ a4 RSTAYSR 0@ SldaALIYSYyidyY

T1:DPPand education
T2:DPPIHD andeducation
T3:DPRPCTandeducation
T4:DPPIHD PCT andeducation

Findings

Most participantshavereported favorable interactions with both DTE and GRistomers have learned

to use the tools provided tcshift a significant portion of their energy consumption into rpeak
periods. Infact, on a selfeported basisrespondents estimate theinergysavings so far at 120% per
month. Learning curves have been short and steep, and optimal behaviors have been sustained;
virtually all respondents indicated they woudntinuein the program if DTE extesd beyond the twoe

year pilot because DPP provides them a way to actively manage electrical consumption and costs.

As offall 2012 the most optimal equipment combination for driving concerted customer efforts to avoid
peak and near peak electrical consuiop appearedto be T4 because T4 provides the monitoring tools
but leaves it up to the homeowner to figure out the best ways to shift consumbtidnthe sametime,

the T1customerswho have beenprovided with nothing other than an education of the neate
structureindicated they wereaccomplishing 785% of the energy savings of the more technologically
endowed counterparts based on behavior changes and manual shifting of appliance operating times.

* Treatment group T4 includes a PCT, which can be set by the customer and thus DTE has no direct load control
capabilities.
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Interim SmartCurrentexperiential surveys

As discused earlier, Cl conducted a series of focus group studies among program participants in
October 2012 to assess the initial stages of the program. CI then used the information gathered from
those groups to guide the research questions for the interim dvated surveys:

A 2KFEd 6SNB LI NIGAOALI yiaQ Y2UAQBrGA2ya T2NJ 22AYAY
A What behavioral changes have occurred among participants because of DPP?
A Have the equipment and other tools provided to participants impacted behavior and
consumption patterns?
A How well have the various pieces of hardware provided participants (e.g, displays,
appliances) performed?
A Has DTE effectively communicated relevant program and billing information?

Methodology andsample
A Email invitations to participate in an onlinarsey were sent to all,336customers enrolled in
the program. Of that grou@@00respondents or 59 percent,completed the survey. The survey
took approximately 18 minutes to complete, and was fielded betwdzscember 6and
December 20, 2012Respondets were paidb25for their participation.

A All conclusions are drawn from differences observed in the data that are statistically significant
at the 95% confidence level.

A Respondents were recruited from each of the four levels of treatment participation:

A T1:DPPand education (n=113)
A T2:DPPRIHD and education (n=235)
A T3:DPPPCTand education (n=212)
A T4:DPRIHD PCTand education (n=240)
Findings
Nearly all respondents from each treatment cell, including T1 (education ardidated that theymade
at least one behavior change to minimize energy usage after joining the program. This would seem to
indicate that education alone will have some impact on curtailing usage during peak hours. However,

the presence of the additional technology pieces maslailable to higher level respondents {T2) led
to more energy saving behaviors and an increase in the duration of those behaviors.
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Behavior Changes Since Joining SmartCurrents

= sig. higher/lower than T1 -‘I;?;;ag)l (n-=r1]1.3) -I(-HZ:;;I;?
Minimize all electricity usage between 3 pmand 7 pm 68% 66% 67%
Run washer and dryer on the weekends, avoiding weekdays 53% 44% 55%
Run dishwasher between 11 pmand 7 am 41% 33% 41%
Set thermostat to raise AC temperature between 3 pm and 7 pm 40% 26% 43%
Better management of “vampire” sources of electric consumption 33% 29% 34%
Run dishwasher between 7 am and 3 pm OR between 7 pm and 11pm 31% 30% 31%
Switched from traditional to CFL and LED bulbs (since joining the program) 31% 33% 30%
Run washer and dryer between 7 am and 3 pm OR between 7 pm and 11pm 30% 28% 29%
Set thermostat to lower AC temperature before 3 pm to “pre-cool” the house 21% 16% 22%
Run washer and dryer between 11 pm and 7 am 16% 12% 16%
None 5% 9% 5%

Cturrents Q14. Since joining SmartCurrents, have you changed any of your behavior when it comes

to the electricity consumptionin your household?

..SmartCurrents Participant Web Study Report

Figure7: ParticipantReported Behavior Changes

Generally speaking, respondents with tRCT IHDQ or both (T2T4) wee more likely to engage in
several efficiency behaviors than those with only education (T1). Furth&r4 T@spondents were more
aware of and responsive to Critical Peak Events than T1 respondeémstsould be noted that this web
survey fielded in Deesber 2012, four months after the one imperfect evenh August 16.
Furthermore, of the nearly 400 notification failures in August 2012, 37 percent of failures were to the T1
group, as discussed further éhc. Process EvaluatigrEvent Dispatch and Notifation.

Programexperiences

The primary reasomsurveyrespondents joined SmartCurrents was the opportunity to save money on
their energy bills. Although som@ip-servic€ was paid to environmental benefits, when pushed to
select the single most importameasonfor joining, financial benefitvas by far the strongest reason for
joining.

SmartCurrentgarticipantshave higher satisfaction with DTE overall, which may stem from positive
interactions with the program or be an artifact of the ss#flection pocess for joining thepilot.

Although the SmartCurrents staff received high marks, both DTE and GE resligjlatigl lower grades

for follow-up communications For DTE, this assessment centeredcommunication ofthe Critical

Peak Event Lessthan haf of all respondents had a full understanding of Critical Peak Events prior to

reading about them in the survegven though there was a verbal review of the rate during enroliment

and the WelcomeKit includedan informational enclosure entitled 5 t-tUnderstanding Your New

Electricity Raté ¢2 | RRNBaa GKAA a&lkagiNdrapeatéd GPR discussofs intheR 2 S O (i
monthly newsletters, andused special preseason messaging to remind customers about tiaite

feature. For GE, the assessme@Sy 4§ SNBR 2y GKS t/ ¢ AyadlrfttlriArAz2ys
SmartCurrents program knowledge.y a 4 I £ t SNAEQ fF O1 2F LINRBIANIY (y26ftS
since specifiGE Factory Service Techniciamse not dedicated to this effort.
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Most surveyrespondents had used the Nucleus PC software t@oid,found them to be useful. Use of
Nucleus software tools is not tracked by the software, so survey data is the best available indicator of
customer use and evaluation.

Nucleus Tools Evaluation
Used Nucleus Software Tools? (% Excellnt/Vary Good)

Readability I 70%

| mm)
Ease of use l 67%

Ability to accurately track
No 21% Y e 62%
usage over time
Ability tq help reduce I 579%
electricity usage
TFTCUTents Q31. Have you used any of the Nucleus tools that you loaded on your home computer? 8321 :‘;Zi
. . ISmartCurrents Participant Web Study Report Q32. How would you rate the Nucleus tools on your home computer on the following
L measures? Chart 32

Figure8: ParticipantReporied Nucleus Software Use

Used SmartCurrents Web Tools? Web Tog::zigx?luation

| 62%

Yes 35% Ease of use

| 61%

No, wasn't aware there
were SmartCurrents tools

37% Readability

Ability to accurately track

No, aware but didn't think 4% usage over time
tools were useful 0

Ease of finding on website I I 55%
No, aware but haven't tried

25%

| 58%

tools yet - |
ye Ability to help reduce 49%
.. o
electricity usage
LI SrarChientE 033, Have you logged onto DTEEnergy.com and used any of the web-based tools that are g;: :if;:
~. SmartCurrents Participant Web Study Report a\.jallable to you as a SmartCurrents partlcllpa nt? _ PR
034, How would you rate DTEEnergy.com’s web-based tools on the following measures? Chart 33

Figure9: Participant Reported SmartCurrents Web Tool Use

Only about a third of survey respondents used the SmartCurrents web tools. This was not surprising,
given that web tools were the primary tools provided for T1 participani24, on the other hand had

their choice of neareal time Nucleus or the web tools that provided information through the previous
day. Further, in order to access the web tools, customers must login to their dteenergy.com accounts,
navigate to the emrgy use charts link and then select and change chart views as desired. Accessing
Nucleus tools generally does not require as many clicks.
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Hardwareexperiences
Over twothirds of respondents experienced at least temporary connectivity issues with tlogire
Nucleus, and a quarter had difficulties with theiriome display.

Had Connectivity Problems with

) Problematic Connections
SmartCurrents Equipment? .

AMI Meter to Nucleus I 45%
0,
Yes 69% Nucleus to computer software I 44%
Nucleus to thermostat I 39%
No 31%
Nucleus to In-Home Monitor I 38%
Nucleus to appliance u 4%
iricurrents Q24. Have you had any “connectivity” preblems with any of your SmartCurrents gig :i:;g
‘ SmartCurrents Participa nt Web Study REDO?’Y equipment or appliances—that is, equipment that stops talking to other equipment? -
| Q25. What connections have been a problem for you? Chart 25

Figure 10: ParticipanReported Connectivity Problems

Although nearly alparticipantsattempted to fix these problems, not all were successful, indicating a
potentially serious mblem for mass adoption of the technolagy

Connectivity Problem Resolutions

e | ot | poblemeies
AMI Meter to Nucleus 91% 75% 76%
Nucleus to thermostat 97% 68% 83%
Nucleus to In-Home Monitor 92% 53% 73%
Nucleus to computer software 97% 60% 75%
rtCurrents
Wy SmartCurrents Participant Web Study Report e more abouteach Bsue by anowerig he hree uestonsto et Chart 26

Figure 11: ParticipanReported Connectivity Problem Resolution

If respondents continue to encounter difficulties with the program hardware, they are more likely to
abandon using that hardware and subsequenillf be unable to benefit from information it offersThe

survey respondents mentioned thamndluding clear instructions on how to address common
Nucleus/hardware issues in the program welcome package dmulielpful. ¢ ¢ SOK ¢ A LJA ¢ | NB
incorporated in program communications.
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Selected survey question responses by treatment cell are shown in Appenix A. Survey Instruments.

3.b.v. Experience with enabling technology

Technologies were shipped to customer homes after they called to start the enrdllprecess and

their rate was changed to DPP. Nucleofiwareand IHD were customenstalled; PCTs were installed

08 GNIAYSR D9 CIFOU2NER {SNIBAOS ¢SOKYAOAlIYya® a. AyR
accomplished by having the customért f G KS 5 ¢ 9 dfter Ingtaingytha softvauig.f A y S €

Communication with the Smart Meter

Establishing and maintaininblucleus communication with the meter has presented its share of
challenges: During the enrollment period, 266 meters dropped ithé&lucleus connection; 208 (78
percent) were able to rebind and complete enrollment. Of the remaining 58, connectivity was resolved
for 39 by replacing the meter or the meter & nucleus combination, and enrollment was completed. In
19 cases, connectivitgould not be achieved at allThe total of 25 unresolved cases noted below
(representing less than two percent of the total enrolled population) never completed enrollment and
thus are not part of the study.

Tablel2: Smart Meter & Nucleus Set up Chaliges

Problem Total Rebound Meter Meter & Nucleus Unresolved
Replaced Replaced

Defective Meter 7 3 2 2

Never Connected | 4 4

Dropped Connection | 266 208 5 34 19

Totals | 277 208 8 36 25

In most instances, the meters bound successfully to Nucleusirst try, and are generally able to-re

bind if necessary Successful rHbindingswere not tracked. Meter binding activity was expected to last

only through enroliment, and DTE did not anticipate the need to maintain the Meter Binding Hotline

beyond that period. However, recurring meter/Nucleus connectivity issues hauweecessitated

maintaining the binding hotline through the term of the pilalthough activity is low, averaging a

handful of calls per week at mosA Nucleus update from v27 to v34 obged some issues with meter
O2yySOGA2ya 6FYyR O2NNBOGSR |y AaadsS gAGK (GKS At Kz
network). Nucleus compatibility with the Itron firmware the metersalsowas investigated but no firm

conclusions could be dwn.

Maintaining communicatiorbetween the meter and Nucleus, as well as connected devises) on

I32Ay3 OGAGAGRO® D9 LINP@PARSAa | 6SS) érdNucléus S NIio S
communication with the meter The followingsummary from Octber 2012is representativeof
meter/Nucleus communication status during the interim report period

DTE Interim Report January 13, 2014 32



Table 13: Heartbeat Report

Maintaining Communication with the Smart Meter

Active Participants 375 318 380 1073
Did not heartbeat since yesterday 60 54 53 167
Did not heartbeat since the last week 51 44 39 134
Did not heartbeat since before Oct 1 21 13 12 46

NBLEZ2NI A& | aylrLakKkz2ag Ay GAYS FyR Ly
of factors can cause Ni&ldza (2 & G2 L) & KSI NI 0,Snclidhgathet lingteéditoO2 Y Y dzy A C
Odzai2YSNRa AYGSNYySid aSNBAOS Ay USNNUzLIGA2Yy T O2YLlziS
The communication problem may be between Nucleus and the meter or Nucleusigatelss router.

{2YS 27F (KS a-Borréctzfozéxarap dnternét SohriEction is reestablished.

DIQs 6881¢e

In an effort to increase connectivity, both DTE and GE have initiamegoing proactive customer
O2YYdzyAOlI iA2ya AYRAOIGAYBSYs2H2N) WED2 BRY Y dppkR G (igA2y/daN
instructions for power cycling Nucleus as well as GE Tech Support contact information. In some cases,
individual devices are losirgpnnectionto Nucleus, and require removal from Nucleus anéireding.

This effot has beemmade both in a targeted fashidspecificemailmessages to 20 or 3fustomers at a

time) andglobaly (via email blasto the entire norcommunicating population Overall, these efforts

have helped maintain communication levels, but have rertagated significant increases from week to

week.

Demand Respons& Pricesignals

DR1000 is the GE Demand Response system that sendssigrieésand CPPevents to customers.
Besides sending this information, it alsends collects customer participati@uring those events. As
such, pice signals are sent by the GE server, not the DTE AMI meter. Since pilot commencement
intermittent problems have occurredwith sending pricesignals This has resulted in customer
complaints and confusion, requiringghfSmartCurrents program team to send email blasts recaggi

the problem and reminding customers that their billing is not affected because the DTE billing system
stores the correct rates angricingtiers. GE has instituted multiple internal resolutidnsluding price

signal monitoring.

Demand Responssignals to the PCT$ NS & A NAWIEI &> 06 SA y WdithaBigtifed: § SR |y
| 26 SOSNE f A1 S GKS BEdentBartidiatos Repoit hald Bapd2widresno sigkdd status
completed, réected, etc¢ is provided. GE Energy Management is investigdtiegoot cause and will

advise DTE of its corrective solutioAs part of the final report analysis, DTE will assess the impact of
connectivity issues on the character of customer regmon

General sability

In spite ofonlinelj dzl t AFAOFGA2ya |yR &adz2NBSe | OGA@AGes | LEN
K2f RAYy3é gAOK aSd dzJ 2F GKS bdzOf Sdza ¢d@eetintlégdedNS ® 2
with all device shipments,ome customers had great difficulty with the router connectioeportedly

because they do not interact regularly with the router past initial set up. Others had difficulty
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understanding the base 16 numbering system for MAC address and install code.oMbhdifficulty

is attributed to the small font sizie the documentation, making it difficult to distinguish between some
letters and numbers Many software seup questions were actually answered by the DTE binding team,
in the course of the bindinghone call.

In spring 2013, IHD software had a bug that caused a constant restart. This again led to customer calls
and complaints. Aupdate provided by GE eventually resolved the issue.

4, DataDescription

Interval datais collected and stored at theY SG SNJ £ S@St YR GKSYy NBGNASGS
al yI 3SYSyid 6éa5auv {@adSY lFyR aG2NBR Ay (G(KS a5ad® 5
YSGSNBQ RIFIGF A& G2 0S o0NRAAKG RPN QysténforSanalygstAR wSa St
thetreal YSY G IANRdzL) ' yR O2y (NPT ishadRdiitd thHeldRDN TASIINARIQ Ay G S|
brought into the IRDM in 15 minute intervals which is then aggregated to hourly intervals for analfsis.

a meter cannot be communicatewith or reports a misag value the reading is flagged and the MDM

system attempts to retrieve the missing interval for the next five days. If after five days, the interval has

not been recovered, the MDM system stops attempting to retrieve the interval and the reading is

marked as missing and remains a blank value in the MDM system. ROM Is designed to query the

aba T2N aSt SOGSR YSUSNEQ LINBS@GA2dza Rl &Qa RFEGE £ G
loaded into the MDM which occurs during the early morning lsoukfter 10 days, theRDM queries the

MDM again in an attempt to recover any missing intervals that were not available in the MDM during

the first query.

Any other values are used | a for/arddysis. No data is modified, validated or edited in tRBM. Any

validation of the data occurs at the customer level and then is edited at the billing level if needed.
Editing intervals is very rare as DPP customers are theresigiential customers who are billed on

interval readings. Residential customers ailled on start and end readings regardless if they have an

laL YSGSNI FYR AYGSNBIf NBIFIRAY3I& INB | OFLAfB®WESOP 5
accuracy makingncorrect readings a very rare occurrence. To date, DTE has not receivedlis from

customers on the DPP rate questioning their interval usage since the start of the pilot program.

As discussed in 3.a.1, Target Populatianexisting AMI meterwas a requirement of the program.
Pretreatment datawas collected prior to te January 2012 mailingbefore any of thepotential pilot
participantsbecameaware of the new rate. Interval data availableprior to September 1, 201Was

found to be ofpoor quality as the data systems were still in the early stagesfip andconfiguration.

As a result, DTE felt it was best to use September 1, 2011 through December 31, 2011 as the
pretreatment period. While formalpilot observationsdid not start until August 13, 2012election of
pretreatment data was constrained by customer aemess of the rate on one end (Janu&@12) and

data quality (earlier than September 2011) on the othek. more detailed discussion regarding the
enrollment process appears previously in section 3.

Through qualification and demographétirvey questioas each DPP pilot participamtas required to
answer,DTE collectedata related to housing type, household income, dne existence of central air.
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In addition, DTE categorized each DPP pilot customer using customer billing data into two usage groups,
medium (3,960 kWh to 12,000 kwWh per year) and high (>12,000 kWh per year). DPP pilot customers
GSNB LI I OSR AyihG2 YdzZ GALX S 3INRdzZIA 2N aO2K2NIaé¢ F2N
listed in AppendidXG. Cohorts represent a group of custorsavith a combination of one or moriée
demographics.

5¢9Qa ! alL NRff 2dzi,meaning2aetie MMILEtar Qopdldtiah availabieSannot be
representative of the entire service aremtil the rollout is complete The AMI meter populatiofrom

which the target population was drawmas a greater proportion of higincome residents and a smaller

LINPLR2 NI AZ2Y 2F f28SN) AyO2YS NB&AARSyGa O2YLI NBR
hypothesized, although the calculations are not getnpleted to support it, that customers in the AMI
population use higher amounts of discretionary energy usage, creating a proportionately greater
opportunity to effect change than may exist for all DTE customers as a whblg.causes the external

validity of the study to be questioned.

Thesixty customerswho have chosen to leave the study and return to the electric rate thssd prior

to the pilot remain in the study and in the appropriate treatment group to whibey were originally

assigned. Corsistent with5 h 9 ®idance Documer#s, YR O2y FANXYSR Ay O2y @SN&
TAG,their usage data will continue to be collected and will be analyzed with their original assigned
treatment group.

As discussed in more detail 8ection 5 DTE removedour customers from the T2 treatment group.

Data for these customersagremoved from the study since their 24 hour pretreatment average usage

was greater than three times the standard deviation of the entiregidup. These study participants

were deem® & 2 dell fIAYSRNEF f 1 K2dzZAK (GKS@ NBYFAY Ayandlyge@ Q& 5t t
The removed customers are not aware that they are no longer being analyzed.

5.  AnalyticalMethodology

For the interim report, DTE felt it was most appropriate @ uhe comparison of means methodology.

Despite its simplicity, the comparison of means approach can be very useful in calculating the effect of a
treatment on a group of customers if the control and treatment groups are considered to be from the

same poplzf | GA2Yy ® a2NB AYyTF2NXIFGA2Y Fo2dzwi GKS !bhzx! L
groupings will be discussed later in this section.

Formal regression models tend to be more useful when estimating load impacts than the comparison of
means methodology®a (G KSe& OFy | O02dzy i F2NJ Iyeé dzy20aSNWBSR S¥
energy consumption. Unfortunately, at the time of this report, DTE did not have software capable of

doing advanced regression models. In order to be able to include sostimipary results, DTE chose

the comparison of means methodology as a way to analyze data for the interim report because of its
simplicity and the software that is needed to complete the calculations was readily available within
5¢9Q04 [2FIR w8mSIFNOK 5SLI NIY
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The period covered in this interim report contains two partial summers which included two event days;
one of which a portion of the customers did not receive any advanced notification and the other when
the forecasted weather never materialized. rP&nd modeling will be used to calculate load impacts for

the final report when the effects of a full summer and more event days can be analyzed. DTE, with the
help of Lawrence Berkley National Laboratories, is exploring various statistical softwaranpsotgr

assist with the demand modeling.

The impactof the underlying timeof-use rate on treatment group customeis not addressed ithe
interim report for the aforementioned reasons. DTE did not see any benefit in sharing the preliminary
results from the TOU rate for a period that did not include a full summer, since summer tends to be the
focus of the DPP studies. The results of the TOUarraéysiswill beincluded in the final report.

In order for the comparison of means toguide any useful information about how the DPP rate affects
energy consumption, the treatment group must prove to be from the same population as the control
group. In order to determine if the control group is indeed a counterfactual load of the treatment
group, each control group and treatment group combination-{@'2 and CA3T4) must pass an
ANOVA analysis. Because the treatment group customers were placed on the DPP rate at different
times during enroliment in order for the ANOVA analysis to lecarate, the data used must be before

the treatment group customers wen@adeaware ofthe DPP rate. The pretreatment data used for the
ANOVA analysis was from September 1, 2011 through December 31, 2011. An ANOVA analysis was not
performed on the demophic cohorts, only the treatment and control groups as a whole.

The first step in in the ANOVA analysis was to calculate the hourly mean for each hour of each day of the
pretreatment period for the control and treatment groups. From there, each houravasaged to get

24 unique values for each treatment and control group for the entire pretreatment period (not including
weekends and holidays)'he equations to calculate the 24 unique hourly values are as follows:

Average kWh usage for customers in expeental groupg in hour h of dayd

. B. Q&%
o

Average kWh usage for customers in experimental grayim hour h (across all days)

o B QWQ i
Qo 0

Where:
NEQ 06 Qo b VHQO
MW 0N Qi QAW & 0SEE YA BH Y phg
N 6060 0&@WMON QI "QAMD # N &
'O "YE 0&G QB 6 i 0 ¢ MENI i€ @n
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Once average hourly meamgere calculated for each treatment and control group, an ANOYaAl\&sis

with a 95% confidence level was performed in Microsoft Excel but can be performed using any standard
statistical analysis software. If the F value is smaller than the F critical vakiean fail to reject the

null hypothesis that the means arejeal, which is the desired outcome of the ANOVA. If for some
reason, the F value is larger than the F critical valne,must reject the null hypothesis that the means

are equal. Rejecting the null hypothesis would mean that the control group cannatrisidered a
counterfactual load ok (i & Q trédtmenkiddrps.

As discussed in 3.b.ii. Recruitment, M@idomizeal the customers aftethey qualified forthe program

and once critical mass was reached@ecause the target population wdsom the same conty in
Michigan (Oakland), it was believed that all the participants would have approximately the same usage
patterns and levels anthat randomization would produce comparable groups. This was not the case.
At the recommendation of the TAG, ANOVA wadormed on the control and treatment groups which
indicatedthat the null hypothesis couldot be accepted for the GT1-T2 groupindi.e. these groups did

not have equivalent loads andere deemed inappropriate for use in comparison studies). In hindsigh

the ANOVA analysis should have bgemformed on the randomized groups before customers were
notified of their acceptance or denial. This would have allowed felanelomization to address the
issue. However, there was no reason to believe that theups would be different.

Through furthert y I £ @ aA & | YR 3 NJ dKrdaynant dafl, it as @éterninsidtioat ik 4
ANOVAwasreturning an F value much larger than the F critical value for th@XT2 grouping as a

result of the T2 group havingbnormally high hourly usage when compared to the T1 and C1 groups.
Once it was learned why the ANOVA was failing for this grouping, DTE had discussions with their
consultant about different ways to proceed with the analysisitahe high usage biasylihe T2 group.

The first method that was explored was propensity score matchiftpwever, this method was quickly

ruled out as it was determined DTE did not have sufficient data.

Upon examination of the individual grougs was observed that the dengraphics of the T2 treatment
group were much different than the C1 and T1 groupablel4 shows the disproportion of high usage
customers, high income customers (>$75K) and households with central air conditioning between the C1
control group and the Tland T2 treatment groups. The disproportion between these three
demographics seemed to explain why the T4T2 ANOVA failed.

Table 14 Percentages of Demographics of -C1-T2

> Propensity score matching involves matching customers who are not in the treatment with customers viho are
the treatment based on similar characteristics.
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C1l T1 4

Income >$75K 52.74% 58.63% 62.05%
High Usage 25.07% 26.51% 32.0%%
With Central A/C 71.18% 82.73% 81.79%

I GGNAYYSR R2gyé¢ YSiir2 B BANI @1Sd db & W SHEETKS RSY2:
T2 groups. This was done through a randomization process which resulted in 558 customers being
removed from the anlysis portion of the study.While this approactresulted in all the groupings

passing the ANOV#&e method was not fully endorsed by the TAGe tothe large amounbf customer

data that would not be analyzed. Mvas subsequentlydetermined that the besway to improve
comparability was to reduce the average kWh usage by the T2 grolipisd 2 dzi f A SNJ YSG K2 R2
resulted in removing four T2 customers from the analygi®se 24 hour pretreatment usage was

greater than three times the standard deviatiorf the entire T2 treatment group. The outlier
methodology is based on the characteristics of a normal distribution where 99.87% of the data appear in

this range. This approach yielded @%:T1-T2groupng that was no longesstatistically different from

one another. It should be noted that the four customers who have been removed from analysis are still

on the DPP rate and their data is still being collected; however, for purposes of the analysis presented in

this report, their data will not be included.

Once the groupings (CL1-T2, CZT3T4) pass the ANOVA analysis, the treatment and control groups
can be considered counterfactual loads of each other. In being considered a counterfactual load, at any
time during the pretreatment phase of the study (Septeer 1, 2011¢ December 31, 2011), the
treatment and control groups would have the same average customer kWh usage. Any change in
behavior since the inception of the DPP program by the treatment groups can be attributed to the
change in their electric rat The comparison of means approach can calculate the magnitude of this
change by subtracting the average customer hourly load for the control group from the average
customer hourly load for the treatment group. This difference between the two averagmsnis
considered the impact metric. The control group is subtracted from the treatment group to show a kWh
reduction as a negative number. The fornatiacalculate the load impact is as follows:

Average kWh usage for customers in experimental grayim hour h of event dayd

QWQF —B - ?OwQa i
Where:

NQEQ 0a Qo b INGOON

MW 0N Qi QAW & 0SEE YA BH Y phg

N 661 0EWDON Q1 QA &I
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To construct the 95% confidence interval around the load impa@E used the pooled estimatetbé
common standard deviation. In using the pooled estimate of the common standard deviation to
calculate confidence intervals, the confidence interval will provide a range of values of the difference

between the control and treatment group during anye@n time on an event day.The formula for the
pooled estimate of the common standard deviation is as follows:

Béo6gopip O6L£080pi05
Bt 6E06£080C

Where:
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6603500060006 OOADI VWHO QIQE ® RO QD OARD QOQ
{7 YO OE N UOQEOERGE ¢ 0Dl ££aMG Q0 1D Odd QdQ
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Onrce the pooled estimate of the common standard deviation is available, the confidence interval
around the impact metric is calculated with the following formula:

p p

60 ® | &Y\ —/——— . ¥ .
0EO6E00EDBEO

Where:
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@ "O4 N Ao IO Q
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If the calculated confidence interval does not include zero, the impact metric is said to be statistically
significant. With the impact metric being statistically significant, DTE can specify the direction of the
effect (DPP rate), whether it be positive and customers increase their energy use or negative and
customers decrease their energy use. Hours that are considered stalyssigalificant are indicated by

an asterisk next to the hour in tables that appeaséttion 6.a.

6. Results

6.a Impact Evaluation Results

/tt RF&a 2N aS@SyiGaéd I'NBE RSAONAROSR LINB@Azdzate Ay
16, 2012. The forecast for that day indicated a high r&€8F. However, this high temperae never
materialized. The average temperature for this day was 73° F, with a high of 83° F, and average
temperature of 79° F during the event period (HEHES 19). After the event, it was learned that nearly

a third of the customers in the treatmentgups did not receive any sort of signal informing them of the

event day. DTE later determined that T1 and T2 groups were most affected by the notification failures,
with nearly40 percent of T1 and nearl®5 percent of T2 not receiving notice. The anaky$or the four

treatment groups were all performed using the data as it was received. Customers who did not get
notified were still inclded in the event day analysis.
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Tablel5: C1T1 DemandgEvent Day X All Hours)

C1-T1 Demands - Event Day 1 - All Hours

Hour Ending C1 Demanc T1 Demanc Impact Impact % Lower
Bound
1 1.095 1.164 0.069 6.31% (0.106) 0.244
2 0.986 1.002 0.016 1.63% (0.142) 0.174
3 0.911 0.925 0.014 1.57% (0.132) 0.160
4 0.851 0.869 0.018 2.17% (0.104) 0.141
5 0.822 0.842 0.021 251% (0.094) 0.136
6 0.885 0.874 (0.011) -1.27% (0.135) 0.113
7 1.001 0.941 (0.059) -5.91% (0.195) 0.077
8 1.001 0.943 (0.057) -5.73% (0.189) 0.074
9 0.983 0.967 (0.016) -1.62% (0.153) 0.121
10 0.967 1.029 0.063 6.48% (0.089) 0.215
11 1.041 1.127 0.086 8.30% (0.088) 0.261
12 1.133 1.216 0.082 7.28% (0.109) 0.273
13 1.170 1.256 0.085 7.29% (0.112) 0.282
14 1.194 1.280 0.086 7.20% (0.111) 0.283
15 1.209 1.317 0.108 8.92% (0.100) 0.316
16 1.262 1.304 0.042 3.35% (0.165) 0.250
17 1.389 1.424 0.035 2.53% (0.197) 0.267
18 1.461 1.527 0.066 4.51% (0.179) 0.311
19 1.467 1.589 0.122 835% (0.125) 0.248
20 1.523 1.629 0.106 6.98% (0.136) 0.349
21 1.631 1.688 0.057 3.51% (0.187) 0.302
22 1.666 1.721 0.055 3.30% (0.189) 0.299
23 1.480 1.691 0.211 14.26% (0.028) 0.450
24* 1.209 1.418 0.209 17.27% 0.083 0.335
Total Energy* 28.336 29.746 1410 4.97% 1.251 1.568

Tablel5 displays the hourly deands for theCl customers compared to theltustomers. By looking

at the hourly demands, it appears that the T1 group did not adjust their energy consumption in reaction
to the first event. The only hour that shows a statistically significant differéwooe the control group,

is HE 24. On average, the T1 customers use statistically significant more energy during this hour, so the
increase in demand for HE 24 is likely not a direct cause of the event and more likely attributed to the
underlyingTOU rate As previously discussed, nearly 30% of T1 customers did not get notified that an
event day was taking place which would result in no energy reduction occurring during the critical peak
time by those customers. The notification errors are likely théoratle for noobservablebehavior
change by the T group on the first event day. T1 customdrave no technology to aid them in
reducing their loadwhich may have hadnd influence ontheir event day behavior, or lack thereof.
More analysis will needbtbe performed to determine whether or not the education only group (T1) can
make meaningful changes in their energy usage.
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Tablel6: C1T2 DemandgEvent Day X All Hours)

C1-T2 Demands - Event Day 1 - All Hours

Hour Ending C1 Demanc T2 Demanc Impact Impact % Lower
Bound

1 1.095 1.247 0.152 13.90% (0.005) 0.310
2 0.986 1.059 0.074 7.46% (0.061) 0.208
3 0.911 0.974 0.063 6.94% (0.061) 0.188
4 0.851 0.916 0.065 7.65% (0.047) 0.177
5 0.822 0.874 0.053 6.40% (0.053) 0.158
6 0.885 0.909 0.024 2.75% (0.092) 0.141
7 1.001 1.009 0.009 0.87% (0.111) 0.128
8 1.001 1.084 0.084 8.37% (0.042) 0.209
9 0.983 1.074 0.091 9.24% (0.039) 0.221
10 0.967 1.072 0.105 10.83% (0.033) 0.242
11 1.041 1.169 0.128 12.31% (0.032) 0.289
12 1.133 1.284 0.151 13.31% (0.032) 0.333
13* 1.170 1.413 0.242 20.71% 0.042 0.442
14 1.194 1.384 0.190 15.91% (0.010) 0.390
15 1.209 1.365 0.156 12.91% (0.037) 0.350
16 1.262 1.228 (0.034) -2.73% (0.210) 0.141
17 1.389 1.361 (0.028) -2.02% (0.224) 0.168
18 1.461 1.339 (0.122) -8.33% (0.315) 0.072
19* 1.467 1.354 (0.113) -7.70% (0.300) (0.018)
20 1.523 1.528 0.005 0.31% (0.193) 0.203
21 1.631 1.704 0.073 4.45% (0.131) 0.277
22 1.666 1.800 0.134 8.02% (0.080) 0.348
23* 1.480 1.719 0.239 16.16% 0.019 0.459
24* 1.209 1.525 0.316 26.11% 0.216 0.416
Total Energy* 28.336 30.391 2.055 7.25% 1.905 2.205

Tablel6 shows the hourly demands for the T2 group compared to the C1 groupgdtire first event.
There are still questions concerning how representative the C1 control group is of the T2 treatment
group even with the outliers removed. Because of this, the true impact of the event day could be being
masked by the treatment groupaving higher hourly usage than the control group, despite passing the
ANOVA testlt appears that there is some attempt at a load reduction by the T2 grotkin6 through
HE19as thegroup did not follomwhat would be thought of as a normkdad patten during the event
hoursas can be seen in Figul®. Between the known communication errors that affected the T2
customer® NI OS A LJi 2 T Rdn@thelhigBusage bjag thak aistOwithiri tReyTZ group,
DTE does not believe that there isaerghcredibleinformation to make a conclusion about the behavior

of the T2 customers on an event dayhere is a change in the load curve during the event period but it
cannot be determined to what extent.
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Figurel2: T2 Event Day 1
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