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1. Executive Summary  
DTE Electric (electric subsidiary of DTE Energy and formerly known as Detroit Edison) is conducting a 

two-year Consumer Behavior Study (CBS) to learn the best ways to induce residential consumer energy 

efficiency and demand response behaviors while providing opportunities for customers to save on their 

energy bills with the help of dynamic peak pricing, enabling technologies, and customer education.  DTE 

Energy (DTE) is conducting this study as part of the SmartCurrentsSM pilot program funded in part by a 

grant from the U.S. Department of Energy (DOE).  The DOE sponsored Technical Advisory Group (TAG) 

assigned to oversee and support this study has provided invaluable contributions to the design, 

implementation, and evaluation of results.  

This interim report describes the program background, overview, design, implementation, and analysis 

methodology, and provides preliminary results based on the data collected during the first two event 

days.  Specifically, the interim report covers analysis of data for approximately 2,035 randomly assigned 

treatment and control group customers for the  event days that occurred on August 16, 2012 and on 

May 30, 2013.  The study will provide DTE a means to leverage Advanced Metering Infrastructure (AMI) 

along with enabling technologies to not only offer new pricing options but to evaluate corresponding 

customer acceptance, satisfaction, and behavior changes, to offer a platform for better customer energy 

management, and also to give DTE an ability to evaluate customer acceptance and satisfaction. 

The Dynamic Peak Pricing (DPP) rate being studied during the pilot program consists of a three-tiered 

time-of-use rate for weekdays overlaid by a Critical Peak Pricing (CPP) rate ($1/kWh) on a maximum of 

20 event days per year; the event days are announced to the customers a day in advance via various 

communication means.  For the interim reporting period, only two CPP event days were called; as a 

result this report focuses mostly on hourly impact analysis of the first two event days. 

Customer recruiting began in late January 2012 and continued through June 30, 2012, and involved 

contacting approximately 149,000 eligible customers.  The customers were further surveyed, narrowed 

down and randomly allotted to various study groups.  Along with education initiatives ς monthly 

eNewsletter, web portal, targeted eBlasts and Play-Learn-Win game described in 3.a.ii. Treatments -- 

and dynamic pricing, some customers were provided two different enabling technologies, with the 

effects of each studied separately and in combination.  There are four main treatment groups, based on 

type of technology received, as follows: 

ü T1 Group: Education + Dynamic pricing rate 

ü T2 Group: Education + Dynamic pricing rate + In-home display (IHD) 

ü T3 Group: Education + Dynamic pricing rate + Programmable communicating thermostats (PCT) 

ü T4 Group: Education + Dynamic pricing rate + In-home display + Programmable communicating 

thermostats 
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All the customers can view their hourly energy consumption via an online web portal.  Sixty customers 

have withdrawn during the program for various reasons; however, ŦƻƭƭƻǿƛƴƎ ¢!DΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ 

their data is still being included for analysis.  Further, four customers have been dropped from the 

T2 group for analysis purposes to reduce the high usage bias existing in the T2 group.  Although the 

study was randomized, the hourly load impact analysis has revealed that for certain customer groups, 

the matched control group had lower hourly means during the pretreatment period (even though they 

passed the ANOVA tests1), possibly masking the impacts of the pilot.  Specifically, the T2 group faces this 

issue.   

¢ƘŜ ŦƛǊǎǘ ƘŀƭŦ ƻŦ 5¢9Ωǎ ŎƻƴǎǳƳŜǊ ōŜƘŀǾƛƻǊ ǎǘǳŘȅ Ŏŀƴ ōŜ ŘŜŜƳŜŘ ǎǳŎŎŜǎǎŦǳƭ.  There have been few 

customer withdrawals in response to the rate and the feedback from focus groups have been mostly 

favorable towards the DPP Rate.  Also, despite experiencing some issues with the treatment and control 

groups and using a simple impact calculation methodology, the preliminiary results show kWh 

reductions during the the first two event days.  This encourages DTE that with a full summer of data 

analysis, more concrete results will be revealed in support of this hypothesis.   

2. Introduction 
This is an interim evaluation report of DTEΩǎ ǘǿƻ year SmartCurrentsSM pilot program, a residential 

consumer behavior study based on the AMI installations and an experimental three-tier TOU rate with a 

CPP overlay.  The DOE sponsored TAG assigned to oversee and support this study provided invaluable 

contributions to the design, implementation, and evaluation of results.  The design of the pilot program 

was coordinated among DTE, Ernst & Young, and the TAG, and is documented in DTEΩǎ /ƻƴǎǳƳŜǊ 

Behavior Study Plan, originally dated September 10, 2010, and revised on February 4, 2011.  Energy & 

Environmental Resources Group, LLC (E2RG) was retained by DTE to assist first in the DOE build metrics, 

and subsequently to evaluate results.  

2.a. Project Background 

Detroit Edison Company (now known as DTE Electric) is an Investor Owned Utility (IOU) and subsidiary of 

DTE Energy.  DTE Electric generates, transmits, and distributes electricity to 2.1 million customers in 

southeastern Michigan.  Founded as Detroit Edison in 1903, DTE Electric is the largest electric utility in 

Michigan and one of the largest in the nation.  The SmartCurrents program application was submitted 

ǳƴŘŜǊ ǘƘŜ 5h9 {ƳŀǊǘ DǊƛŘ LƴǾŜǎǘƳŜƴǘ DǊŀƴǘ ό{DLDύ ǘƻǇƛŎ ŀǊŜŀ ŦƻǊ άLƴǘŜƎǊŀǘŜŘ ŀƴŘκƻǊ /ǊƻǎǎŎǳǘǘƛƴƎ 

{ȅǎǘŜƳǎΦέ  For the purpose of both 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 typical application of 

ANOVA, the null hypothesis is that all groups 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 SmartCurrents pilot will provide DTE with information about the best ways to integrate dynamic 

pricing rates, enabling technologies, information feedback, and customer education to: 

- Induce a change in residential consumer energy efficiency and demand response behaviors, and 

- Open up opportunities for customers to save on their energy bills.  

 
The SmartCurrents pilot deployments are split into two different types of experiments, described 

separately in the document: 

1. A quantitative cause and effect experimental design with a Control Group to analyze usage and 

bill impacts from the different intervention approaches; and 

 

2. A qualitative informational design to understand why and how customers react to pre-pay 

billing and smart home appliances. 

The DTE quantitative experimental study is focused on testing the differences in behavior resulting from 

changes in pricing, enabling technology type, and educational information.  One of 5¢9Ωǎ main 

objectives for the informational pilot, including dynamic pricing and pre-pay 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 of the pilot is to offer innovative education and 

technology programs that increase customer engagement and satisfaction. 

The quantitative or experimental design group is the focus of this interim report.  The qualitative or 

informational design group and detailed marketing analysis will be covered in detail in the final report. 

2.c. Expected Benefits 

The SmartCurrents pilot provides customer service approaches such as dynamic pricing, remote meter 

connect and disconnect, web-based customer energy usage presentation, load control, and pre-

payment options.  The anticipated benefits of the SmartCurrents pilot are to provide the following: 

¶ A platform to promote customer energy management, including energy waste reductions, energy 

cost savings, as well as customer control, choice, and flexibility using interactive in-home 

technology.  With the DPP rate coupled with a web-based shadow rate comparison, customers 

will learn more about real-time supply conditions, how to change their usage patterns, and how 

to save money and environmental impacts by changing their usage patterns; 

¶ Capability to leverage AMI to offer and evaluate new customer options, such as dynamic pricing, 

pre-pay billing, and enabling technologies; 

¶ Capacity to leverage AMI to conduct research to learn about customer behavior and acceptance 

of pricing and enabling technology, as well as the recruitment strategies; 

¶ Opportunity for customer control of HVAC applications and smart appliances, ability to respond 

to price signals, peak load management, and lower costs on appliance operation; and  

¶ Ability to evaluate customer acceptance and satisfaction. 
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2.d. Research Questions and Hypotheses 

5¢9Ωǎ {ƳŀǊǘ/ǳǊǊŜƴǘǎ tƛƭƻǘ explores research questions in three areas:  pricing, technology, and 
informational feedback.  DTE will experiment with the following feedback attributes: 

 

Figure 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 of response (load 

shifting and energy efficiency).  DTE will focus on research questions and hypotheses around usage 

impacts, but will examine customer satisfaction and acceptance through surveys, focus groups, and 

marketing research. 

DTE is attempting to understand if DPP rates will support a measurable and persistent load shift, while 

also enabling customers to save money by allowing them to manage when they use electricity.  

DTE would ŦǳǊǘƘŜǊ ƭƛƪŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ άƳƛƴƛƳǳƳ ǾƛŀōƭŜέ ŜŘǳŎŀǘƛƻƴ and enabling technology approach 

that will achieve persistent demand response.   

Table 1 depicts the Treatment Cells along with the overall research objectives of each cell as reflected in 

5¢9Ωǎ /.{.  Please note, as shown in Table 7, the actual control and treatment groups recruited for this 

study were less than originally projected in the CBS.  

Pricing 

ωCustomer acceptance 
(surveys) 

ωCharacter of response 
(analysis) 

Technology 

ωCustomer acceptance 
(surveys) 

ωCharacter of response 
(analysis) 

Information Feedback 

ωDelivery mechanisms 
(web, IHD, PCT, mobile) 

ωPersistence (24 mo) 
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Table 1:  Research Objectives2 

Research Objective Existing Rate DPP Rate 

Education only/Existing rate:  Determine cost-effectiveness 
of education only by comparing Control Group (CTE) that 
does not receive education with Treatment Group (TE) that 
receives education, and both groups remain on the existing 
rate. 

Control Group CTE, 
(N=1,200),  
and  
Treatment Group TE 
(N=1,200) N/A 

Education only:  Determine cost-effectiveness of DPP rate 
supported with only education compared to technology-
enabled approaches.  

Control Group CT1, 
(N=375) T1, (N=375) 

Education +IHD: Explore the extent that real-time 
information, learning by doing, and alert features engage 
customers to action. 

Control Group CT2, 
(N=375) T2, (N=375) 

Education +PCT:  Explore the extent that automation based 
on customer preferences engages customers to action. 

Control Group CT3, 
(N=375) T3, (N=375) 

Education +IHD +PCT:  Explore the additive (or subtractive 
effect) of near real-time feedback combined with air 
conditioning/load automation. 

Control Group CT4, 
(N=375) T4, (N=375) 

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

 

DTE would like to understand if an education approach alone (on the existing Residential Service rate) 

would induce customer energy efficiency and demand response behaviors.  In addition, DTE would like 

to test the effectiveness of a DPP rate supported by education with and without IHD and PCT enabling 

technologies.  Through the experiments, DTE will examine whether dynamic pricing impacts 

complement or compete with the impact of the various enabling technologies.  The DTE research will 

incorporate the following questions and hypothesis: 

1. Can a targeted and behaviorally-focused education and outreach program in itself be an effective 

customer engagement strategy? 

H1a: 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 response behavior (cell TE). 

H1b:  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). 

  

 
2
Note, throughout this report control group CT1 is referred to as C1; control group CT2 is referred to as C2.  DTE 

did not recruit for control groups CT3 and CT4.  As discussed later in this report, control group C1 was compared to 
treatment groups T1 and T2, and control group C2 was compared with treatment groups T3 and T4. 
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2. What are the changes in energy usage by time period (on, off, mid, and critical-peaks)? 

H2:  A DPP rate with an IHD and a PCT (feedback and automation enabling technologies) 

will result in the greatest levels of demand response and energy efficiency (cell T4). 

The DTE enabling technology question will primarily be analyzed from experimental cells T2, T3, and T4 

and include the following questions with resulting hypotheses: 

3. What is the impact of different enabling technology combinations?  What mixture of enabling 

technologies and 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 customer energy 
efficiency and demand response (T1). 
 

H3b:  DPP supported by education and enabling technologies 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 demand response (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.  Project Description  

3.a. Design Elements 

3.a.i. Target population 

In theory, the target population for the study was all residential customers who would be interested in a 

ǊŀǘŜ ƻǇǘƛƻƴ ǘƘŀǘ ǿƻǳƭŘ ŀƭƭƻǿ ǘƘŜƳ ǘƻ άƪƴƻǿ ǘƘŜƛǊ ƻǿƴ ǇƻǿŜǊέ and to save energy and save money.  In 

practice, the target population for the study was single family households on the standard residential 

inverted (moderately inclining) block rate, with AMI meter, 12 months of monthly consumption data, 

and at least 3-6 months3 of AMI interval data regardless of geographic location.  Internet access was a 

requirement for the enabling technology treatment cells.  Customers with other elective discounted 

rates such as Interruptible Air Conditioning, Block water heating, Plug-In Electric Vehicle, Senior Citizen, 

net metering, etc., were excluded per the requirements of the Experimental DPP Rate.  At the time lists 

were drawn for recruitment, AMI had been installed in the following areas:  Grosse Isle, Harsens Island, 

and Metro Detroit (select ZIP codes/read routes); installation activity was then heavily concentrated in 

the Oakland County area.  Thus the bulk of the operational target audience was in Oakland County, 

 
3
 It was later determined that the potential population with at least 3-6 months of AMI interval meter was 

insufficient to meet the desired project enrollment levels.  With TAG approval, the interval meter data 
requirement was reduced to 3 months. 
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where approximately 449,000 AMI meters (excluding Interruptible Air Conditioning) were installed as of 

December 2011. 

3.a.ii. Treatments 

Rates 

5¢9Ωǎ Ǉƛƭƻǘ ǇǊƻƎǊŀƳ ŦƻŎǳǎŜǎ ƻƴ ŀ ŎǊƛǘƛŎŀƭ ǇŜŀƪ ǇǊƛŎƛƴƎ ǘŀǊƛŦŦΦ  All customers in the Treatment Groups 

were placed on the DPP Rate as approved by the Michigan Public Service Commission (MPSC) that 

includes time-differentiated energy-only charges as follows: 

1. On-Peak:  All kWh used only from 3 p.m. to 7 p.m. Monday through Friday, excluding holidays, 
are charged at 12¢ per kWh;  
 

2. Mid-Peak:  All kWh used from 7 a.m. to 3 p.m., and from 7 p.m. to 11 p.m., Monday through 
Friday, excluding holidays, are charged at 7¢ per kWh;  
 

3. Off-Peak: All kWh used from 11 p.m. to 7 a.m. Monday through Friday, and all weekend and 
holiday hours are charged at 4¢ per kWh; and 
 

4. Critical-Peak:  All kWh used during critical event hours, which will replace the full on-peak time 
period from 3 p.m. to 7 p.m. when announced in advance, are charged at $1.00 per kWh.  
Critical Peak Events are limited to a maximum of 20 per year, or 80 hours total. 
 

The weekday DPP power supply costs are shown graphically in Figure 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 ς both written and verbal ς were in the context of power supply charges only.  The monthly 

customer charge, distribution and surcharges were acknowledged as part of the total billed charge; but 

the repeated emphasis was on  the component customers could control:  power supply cost. 
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Figure 2:  Dynamic Peak Pricing Rate ς Power Supply charges 

Collateral materials emphasizing the DPP power supply charges are listed here and shown in the 

Education and Marketing appendices: 

¶ Invitation to the Pilot ς FAQs  

¶ Welcome Kit ς insert on DPP rate 

¶ Nucleus Software ς dashboard and IHD 

¶ eNewsletters articles on DPP rate 

¶ Pilot participant Web Portal pages ς How the Rate Works 

¢ƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘŜ 5tt ǊŀǘŜΣ 5¢9 ǿƛƭƭ ŎƻƳǇŀǊŜ ǘƘŜ 5tt ŎǳǎǘƻƳŜǊǎΩ ǊŜǎǇƻƴǎŜ ǘƻ that 

of the Control Group customers on the existing rate, D1 ς Residential Service Rate.  This rate is a 

moderately inverted (moderately inclining) block rate with the energy-only power supply charges 

described below: 

¶ 6.912¢ per kWh for the first 17 kWh per day, where daily usage is averaged across the 

30 billing days based on monthly usage, and 

¶ 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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Table 2:  Standard and Pilot Rate Structures 

Rate Component Standard Residential Rate ς D1 DPP ς D1.8 

Monthly Charge $6.00 per month $6.00 per month 

Power Supply 
Charges 

¶ 6.912¢/kWh for the first  
17 kWh/day* 

¶ 8.257¢/kWh for excess over 
17 kWh/day* 

 
 
 
 
* where daily usage is averaged across 

the 30 billing days based on monthly 
usage 

¶ On-Peak  
3-7pm M-F (excluding holidays): 12¢/kWh 

¶ Mid-Peak  
7am-3pm & 7pm-11pm M-F: 7¢/kWh 

¶ Off-Peak * 
11pm ς 7am M-F*: 4¢/kWh  

¶ Critical Peak 
3-7pm M-F, when announced: $1.00/kWh 

* plus weekends and all designated holidays 

Delivery Charges 5.003¢/kWh  4.195¢/kWh  

Surcharges and 
Credits 

As approved by MPSC As approved by MPSC 

At the time of final Consumer Behavior Plan filing in February 2011, the DPP Rate and the existing 

Standard Residential Rate featured an identical $6.00/month service charge, a 4.195¢/kWh delivery 

charge, and applicable surcharges; only power supply charges differed.  Since then, the standard 

residential rate has experienced slight rate increases ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ 5¢9Ωǎ ƎŜƴŜǊŀƭ ǊŀǘŜ ŎŀǎŜ ό¦-16472) 

approved in December 2011.  The Experimental DPP Rate, approved in September 2010, was not part of 

this general rate case increase.  In 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 Price events 

The Company is authorized to implement Critical Peak Pricing 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. 

CPP Events are triggered primarily at the SmartCurrents program level.  Events may be called for any of 
the following conditions: 

¶ Forecast day-ahead tŜƳǇŜǊŀǘǳǊŜǎ җ 85o 

¶ Forecast Relative IǳƳƛŘƛǘȅ җ ср% ƻǊ ƘŜŀǘ ƛƴŘŜȄ ƻŦ җ флϲ 

¶ 9ŎƻƴƻƳƛŎ 5ƛǎǇŀǘŎƘ /ǊƛǘŜǊƛŀΥ  !ǾŜǊŀƎŜ 5ŀȅ !ƘŜŀŘ tŜŀƪ tǊƛŎŜ җ ϷслΦлл ŦƻǊ aISO Michigan Hub  

¶ Back-to-back events will be called when forecast heat/humidity is expected to span several days. 
If indicated, 3 or more consecutive event days will be called. 

 
Customers are notified by 6:00 p.m. the day before critical hours are expected to occur.  In practice, 

notification is typically delivered by 3:00 p.m. the prior day.  The notifications process was modified to 

run earlier in the day to help ensure that notifications are delivered by the 6:00 p.m. deadline, as stated 

in the tariff sheet.  This process improvement was made in response to system issues that impacted the 

first event called in August 2012.   
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Notification is made using stated customer preferences: automated telephone message, text message, 

and/or e-mail.  Customers are required 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: 

ά¸ƻǳǊ 5¢9 9ƴŜǊƎȅ ŀŎŎƻǳƴǘ ŀǘ мно aŀƛƴ {ǘǊŜŜǘ ƛǎ ŜƴǊƻƭƭŜŘ ƛƴ 5ȅƴŀƳƛŎ teak Pricing.  Tomorrow 

!ǳƎǳǎǘ мсǘƘΣ ŦǊƻƳ о ǇƳ ǘƻ т ǇƳ ǿƛƭƭ ōŜ ŀ ŎǊƛǘƛŎŀƭ ǇŜŀƪ ŘŀȅΦέ 

DTE is not utilizing the message capability of the devices (IHD and/or PCT) for a combination of financial 

and practical reasons.  While the GE ŘŜǾƛŎŜǎ ǿŜǊŜ άƳŜǎǎŀƎŜ ŎŀǇŀōƭŜΣέ  adding this functionality to  the 

Demand Response Management (DR1000) system for deployment, was considered a system 

enhancement at additional cost.  More importantly, T1 customers with rate and education only  had no 

ŘŜǾƛŎŜǎΣ ǎƻ 5¢9Ωǎ ǎǘŀƴŘŀǊŘ ŎƻƳƳǳƴication method was already required. 

Targeted messaging and preferred communication media are being used in an attempt to maximize 

customer CPP engagement.  In May 2013, in advance of the summer cooling season, a specific 

communication was sent to all pilot customers advising that event activity for the year will be greater 

than last year, and recommending they review and update notification preferences.  In addition, 

periodic CPP discussions are included in the monthly e-newsletter. 

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

Table 3: Event Day List and Details 

Event Date Conditions Comments 

1 8/16/2012 Average Temp. during Peak:  79° 
Average Relative Humidity:  72% 

Partial successτNot all 
customers were notified  

2 5/30/2013 Average Temp. during Peak:  78° 
Average Relative Humidity:  74% 

SuccessτNotification 
issue fixed and sent to all 
customers with valid 
notification methods  

 

DTE recognizes that neither event appears to meet the dispatch criteria as described earlier.  Dispatch 

ŎǊƛǘŜǊƛŀ ǿŀǎ ǎƻƭƛŘƛŦƛŜŘ ƛƴ {ǇǊƛƴƎ нлмоΣ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ¢!DΩǎ ƛƴǉǳƛǊƛŜǎ ŀōƻǳǘ Ƙƻǿ 5¢9 ǿƻǳƭŘ ŀŎƘƛŜǾŜ ŀ 

minimum of 10 CPP events. The day ahead forecast high of 90° for Event 1 simply did not materialize.  

For Event 2, the forecast high of 88° with 60% relative 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.noaa.gov/html/heatindex.shtml).  

DTE Energy is planning to call approximately 10-15 CPP events in summer 2013. 

Treatments 

5¢9Ωǎ {ƳŀǊǘ/ǳǊǊŜƴǘǎ tƛƭƻǘ tǊƻƎǊŀƳ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ four  ǘǊŜŀǘƳŜƴǘǎ ƻǊ άƻŦŦŜǊǎέ and three control 
groups:   

http://www.hpc.ncep.noaa.gov/html/heatindex.shtml
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Table 4: Treatment Cells 

Treatment 
Cell 

Control 
Group 

Description Blind/Opt-in Study 

         CE         Standard Residential Rate  Blind (no direct 
customer contact) 

Statistical 

T1          
        C1  

DPP + Education  Opt-in; 
randomization 

Statistical 

T2    DPP + Education + IHD Opt-in; 
randomization 

Statistical 

T3          
        C2   

DPP + Education + PCT Opt-in; 
randomization 

Statistical 

T4    DPP + Education + IHD + PCT Opt-in; 
randomization 

Statistical 

 
As briefly noted in 2.d. Research Questions & Hypotheses, actual control and treatment groups recruited 
for the study were less than originally projected 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 education treatments.  This request was made because the target population mail file was deemed 
insufficient to yield the desired enrollment quantities. 
 
In a December 9, 2011 ŜƳŀƛƭΣ ¢!D ŀǇǇǊƻǾŜŘ ǘƘŜ ǊŜǉǳŜǎǘΣ ǿƛǘƘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ǘƘŀǘ 5¢9 άǊŜǘŀƛƴ ǘƘŜ 
CE 1200 point sample and draw it from the installed meter population, without exclusions ŦƻǊ άŀǊǊŜŀǊǎέ 
ƻǊ άƭƻŀŘ ŎƻƴǘǊƻƭέ ŎǳǎǘƻƳŜǊǎΦ  ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǎŀƳǇƭŜ ƛǎ ǘƻ ŎƻƭƭŜŎǘ load data only to be used to 
compare and benchmark the populations for the remaining treatment cells.  No demographic survey 
data collection is required; consequently none of the 1,200 points will require any direct customer 
contact. 
 
.ŀǎŜŘ ƻƴ ¢!DΩǎ ƎǳƛŘŀƴŎŜΣ 5¢9 ŜƭƛƳƛƴŀǘŜŘ ǘƘŜ ¢9 άōƭƛƴŘέ ŜŘǳŎŀǘƛƻƴ ƎǊƻǳǇ ŀƴŘ ŦƛƭƭŜŘ ǘƘŜ /9 ƎǊƻǳǇ ŦƻǊ 
comparison purposes only.  Over the course of the enrollment term, customer acceptance/qualification 
activity suggested T1 could be supported, and it was added back into the study.  Control Groups were 
reduced from four (C1-C4) to two groups:  C1 for comparison to T1 and T2 (central air conditioning not 
required) and C2 for comparison to T3 and T4 (central air conditioning required). 

Education 

SmartCurrents Education was designed in three phases.  The first two phases ς AMI Meter Installation 

Communications and Pilot Recruitment Communications - are intrinsic to pilot infrastructure and 

operations, and the third ς Pilot Customer Education ς is where the bulk of the educational content is 

implemented. 

Phase 1:  AMI Meter Installation Communications, which prepare the customer 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 communications.   

Phase 2:  Pilot Recruitment, which 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 the start of formal recruitment), a special 

email blast was sent to the target population.  This e-blast 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 communication wŀǎ ǘƻ άǇŀǾŜ ǘƘŜ ǿŀȅέ ŦƻǊ ǊŜŎƻƎƴƛǘƛƻƴ ǿƘŜƴ ǘƘŜ ǊŜŎǊǳƛǘƛƴƎ ŜŦŦƻǊǘ 

began.   These communications were received both by pilot participants and those who were  

invited but declined to participate.    

Phase 3:  Pilot Customer Education, which consists of customer touch points and 

communications related to the Dynamic Peak Pricing rate, energy efficiency and energy waste 

management,  enabling-technology operations, and other key educational components 

necessary to empower customers in the pilot program. 

All participants in the T1 to T4 treatment groups have access to a variety of feedback and educational 

ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǘƻƻƭǎ ǇǊŜǎŜƴǘŜŘ ǘƘǊƻǳƎƘ ƳǳƭǘƛǇƭŜ ŎƘŀƴƴŜƭǎΦ  {ƻƳŜ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ŀŎŎŜǎǎŜŘ ǿƛǘƘ ŀ άǇǳƭƭΣέ 

meaning that customers must take a voluntary action to access ǘƘŜƳ όǎǳŎƘ ŀǎ ŀ ǿŜōǎƛǘŜ ƻǊ άǇŀƎƛƴƎ 

ǘƘǊƻǳƎƘέ ǘƘŜ LI5ύΣ ǿƘƛƭŜ ƻǘƘŜǊ ƳŀǘŜǊƛŀƭ ƛǎ ƳŀŘŜ ŀŎŎŜǎǎƛōƭŜ ōȅ ŀ άǇǳǎƘέΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ŎǳǎǘƻƳŜǊǎ 

automatically receive the materials (such as email, direct mail and event alerts).  Core tools include: 

- Monthly e-newsletter 

- Customer 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 

- Play-Learn-Win energy education game 

Monthly e-newsletter 

Pilot participants received a monthly e-newsletter 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 and information.  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 more pilot-focused, generally 

limited to a main feature and secondary topic.  Tech Tips were added, providing answers to common 

questions such as how to rebind a device and how to verify Nucleus communication status.   ά{ǳōƳƛǘ 

ȅƻǳǊ {ǘƻǊȅέ ŦŜŀǘǳǊŜǎ also were introduced, inviting participants to share their energy saving/shifting 

strategies for a chance to win a gift card if their story was featured in a subsequent newsletter.  Ten 

stories were submitted:  six from T2 participants, and two each from T1 and T4 participants. 

Overall readership (open rate) for the interim report period is 62 percent.  While this may seem low, 

άƻǇŜƴ ǊŀǘŜέ ǘǊŀŎƪǎ ƻƴƭȅ ŎǳǎǘƻƳŜǊǎ ǿƘƻ ǾƛŜǿŜŘ ǘƘŜ ŜƳŀƛƭ ǿƛǘƘ ƛǘǎ ƛƳŀƎŜǎΦ  ! ƳƻǊŜ ƭƛƪŜƭȅ ƻǇŜƴ ǊŀǘŜ ƛǎ ƻƴŜ 

to five percent higher ς 63 to 67 percent ς to account for recipients who viewed text only or used the 

preview pane.  The average click through rate for the report period was 14.5 percent.  This represents 

unique individuals who click on one or more links in the email, expressed as a percentage of the total 

tracked opens.  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 content.  See Appendix D 

for readership statistics. 

Web Portal  

DTE offers all customers the opportunity to view key energy usage data, and other relevant information 

and analytics, online through a computer or mobile phone internet browser.    

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

- Rate comparison tool that allows comparison between their new DPP rate and their prior 

residential rate 

- Energy Use Analysis charts 

- Energy education content customized by treatment cell 

This specialized content is restricted to pilot participants, and is accessed when they login to their 

accounts on dteenergy.com and pilot participation status is detected.   

The rate comparison tool allows participants to become familiar with DPP rate impacts, and 

understand how they might benefit from the DPP rate by performing rate comparisons between their 

new DPP rate and previous Standard Residential rate. It is 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 (i.e., none, slight, moderate or significant). Usage 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 trends. Energy Use Analysis screen shots are shown in 

Figure 3 for Standard Residential Rate (left) and DPP rate (right). 

 

Figure 3:  ACLARA Energy Use Analysis Web Portal  

Finally, the portal provides energy education content customized by treatment cell.  For 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 rebates.  This content 
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changes monthly, and participants are directed here from links in the monthly e-newsletter. 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 to help DTE 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 totalled 4,813 views.  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 views.  SmartCurrents web page views and rate 

comparison calculator usage are shown in Appendix D.  

Hard Copy Educational Materials 

The Welcome Kit, sent upon pilot enrollment (and therefore included in Appendix E.  Marketing 

Materials), was the primary hard copy educational material.  Customized by treatment cell, it featured a 

άGetting Startedέ 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 also was included.   In addition, customers who received Nucleus with IHD and/or 

t/¢ ŀƭǎƻ ǊŜŎŜƛǾŜŘ ά.ŜŦƻǊŜ ¸ƻǳ .ŜƎƛƴ - Lƴǎǘŀƭƭŀǘƛƻƴ ¢ƛǇǎ ŦƻǊ D9 bǳŎƭŜǳǎέ ƛƴ ǘƘŜ ōƻȄ with the device/s.  This 

information sheet described initial installation using the Ethernet cable provided as well as steps to add 

Nucleus to their hƻƳŜΩǎ ²ƛCƛ ƴŜǘǿƻǊƪ ƭŀǘŜǊ ƛƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǇǊƻŎŜǎǎΦ  {ǘŜǇǎ ŦƻǊ ŎƻƴƴŜŎǘƛƴƎ ŘŜǾƛŎŜǎ ŀƭǎƻ 

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 confirm their preferences for day-ahead event 

notificationsΣ ŀƴŘ ŀƴƴƻǳƴŎƛƴƎ ŀ ǎȅǎǘŜƳ ǘŜǎǘ ƛƴ ŀŘǾŀƴŎŜ ƻŦ ǎǳƳƳŜǊ ά/ttέ ǎŜŀǎƻƴ.  This communication 

was intentionally designed as a mail piece to help ensure timely readership, as fall Focus Groups had 

indicated participants receive but may not read every SmartCurrents program email. A follow-up letter 

was subsequently sent to 45 customers whose notifications failed during test.  The letter reiterated the 

importance of up-to-date notification preferences, displayed current 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 properly and that all future CPP Notifications would be for real events and not testing. 

SmartCurrents Program and GE Technical Support 

DTE Customer Support Representatives were trained to handle initial program questions and enrollment 

as well as provide support to pilot participants who may call for various reasons, including but not 

limited to:  

¶ Seeking more information about the DPP rate and/or what they have learned from the portal  

¶ Looking for answers to questions about the pilot or technology 

¶ Providing feedback about pilot experience, 

¶ Understanding their bill 

¶ Contemplating dropping the rate and withdrawing from the program 
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The GE Customer Support staff was trained to respond to enrolled customer calls for ordering, set up 

and system operation questions, including but not limited to: 

¶ CǳƭŦƛƭƭƛƴƎ ŜƴǊƻƭƭŜŘ ŎǳǎǘƻƳŜǊ LI5 ŀƴŘ t/¢ άƻǊŘŜǊǎέ ōŀǎŜŘ ƻƴ ƳŀǎǘŜǊ ƭƛǎǘ ƻŦ ŎǳǎǘƻƳŜǊǎ ōȅ 

treatment cell, 

¶ Scheduling PCT installations, 

¶ Nucleus password resets, 

¶ Binding devices to Nucleus, 

¶ Explaining how PCT responds to price signals 

The Customer Support phone numbers and hours of operation for both GE and DTE are provided on 

portal pages, emails, and all relevant pilot educational materials.   

Play-Learn-Win 

Vergence EntertainmentΩǎ άtƭŀȅ-Learn-Win:  Learn a Little.  Save a Lotέ (PLW) program was introduced in 

April 2013, with a goal to test customer acceptance and ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ŀ ƴƻǾŜƭ άƎŀƳƛŦƛŎŀǘƛƻƴέ 

approach, and provide education with energy-saving information and action items.  PLW was offered in 

addition to the monthly e-newsletter and web portal updates which had been in place since summer 

2012. 

Pilot participants were invited to subscribe to PLW via email invitations, as well as featured items in 

SmartCurrents  e-newsletters and through presence on the web portal.  PLW participation was 

incentivized with prizes from the local communities (including Qdoba restaurant giftcards, Arthur 

Murray dance lessons, DTE Music Theatre tickets and more)   and designed for various purposes:  to 

incentivize PLW mobile and computer app downloads, achievement, persistence and daily engagement. 

Game questions focused on core pilot program information:  Energy efficiency, energy waste, Dynamic 

Peak Pricing and demand response.   Through the end of this interim report period, eight weeks of game 

play  (out of 17) had been completed.  The 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 energy saving actions on the faces of the cards.  These 

cards served functionally as the entirety of the PLW curriculum, with the intention to provide the 

ŀƴǎǿŜǊǎ ƛƴ ŀŘǾŀƴŎŜ ƻŦ ǘƘŜ άǘŜǎǘΦέ  In this way, pilot participants who did not download the computer or 

mobile app could still receive the PLW curriculum elements; and for those who downloaded the PLW 

app by Ringorang® the deck of cards was designed to serve as a reference point.  Questions delivered 

through the app offered the player opportunity to click through to a customized website where the 

image of the correlating card in the deck could be seen. 

Additionally, all pilot participants received monthly print mailers where game challenges relating to the 

PLW curriculum appeared in the form of questions and puzzles.  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 prizes. 
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The initial invitation email attracted 325 subscribers to PLW,  or 24.3% of the 1,336 pilot participants in 

treatment cells T1 ς T4 as of the April game introduction.  During the reporting period, that number of 

PLW subscribers rose to 334, or 25% of pilot 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 to 73.6%, suggesting that the periodic email reminders were effective in gradually 

inciting the desired action from subscribers.  The total number of downloads started at 184 and 

increased to 246 in the reporting period.  Of the app downloads, 45% were to Windows computers, 

followed by 33% iPhones, 17% Android phones, 4% Mac computers, and only one participant 

downloading to a Blackberry phone as of June 9.   

In the period from the April 2013 game start to close of report period in June 2013 a total of 97 

questions were delivered through the PLW app. Of the 246 downloaded participants, 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 every question delivered through the app in any of the eight weekly 

games played in this reporting period.   

Table 5:  Play Learn Win participation by Treatment Cell 

 

 

Weekly results suggest that information is being retained by participants, as review modules show an 

increase in correct answers compared to the averages of the content modules they review.  The 

ǎǳƳƳŀǊȅ ƎŀƳŜǎ ŜƴǘƛǘƭŜŘ ά/ƻƴƴŜŎǘƛƴƎΥ tŀǊǘ мέ ŀƴŘ ά/ƻƴƴŜŎǘƛƴƎΥ tŀǊǘ нέ ŘŜƭƛǾŜǊŜŘ ǊŜǇŜŀǘ ǉǳŜǎǘƛƻƴǎ 

derived from the preceding three games respectively.  The average 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 games. tǊƻƎǊŀƳ ƛƳŀƎŜǎ ŀƴŘ άDŀƳŜ {ǘŀǘƛǎǘƛŎǎ wŜǇƻǊǘέ ŀǊŜ ǎƘƻǿƴ ƛƴ 

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 PCT are άǇƻǿŜǊŜŘέ ōȅ D9 bǳŎƭŜǳǎΣ 

a Home 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 standard 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 

real-time (kW) and long-term (kWh) data on power consumption.  Daily/monthly/yearly historical trends 

Treatment 

Cell

Pilot 

Population

Total 

Subscribed

Total 

Downloads

Players who 

played 1+ 

Questions

% of Treatment 

Cell who played 

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%
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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 price and load 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 costs.   IHD and PCT rely on Nucleus for usage and price signals; 

thus all IHD and/or PCT users utilize Nucleus.  No customers received Nucleus only. 

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

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

Å Historical energy usage  - month, day, hour ς kWh or $ 
Å Usage display to three decimal points 
Å Energy analysis tools ς Spyglass and Stopwatch 
Å Show Time-of-Use (TOU) Power Supply rates:  $0.04/kWh offpeak; $0.07/kWh midpeak; 

$0.12/kWh onpeak and $1.00/kWh Critical Peak 
 
A screen shot of Nucleus device and desktop display with IHD is shown in Figure 4. 
 
 

 

Figure 4: GE Nucleus & IHD ς T2 & T4 

The GE PCT is a full featured programmable communicating thermostat that provides four degree 
temperature offset during critical peak events to provide energy management for the period.  The GE 
system sends two signals for events:  the $1.00 price signal and the demand response signal which 
activates the temperature offset.  Event override by the customer is 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 interface.  Key Design Specifications of the PCT 
include:     

Å ZigBee® Smart Energy Profile Thermostat 
Å Full 7 day program with 4 set points per day 
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Å Programmable energy savings setback 
Å Screen selection 
Å $ or KWh Usage 
Å Instantaneous KWh 
Å Instantaneous $ Pricing 

In addition to these features, Nucleus allows users to program and/or change the PCT settings.  The 
PCT can also be accessed by an iPhone app.  Nucleus with PCT widget and PCT is shown in Figure 5. 
 

Figure 5: GE Nucleus & PCT ς T3 & T4 

Qualified customers who called to begin the enrollment process had their rate changed from 

Residential to DPP, and were then transferred to the GE Order Line to order their devices and arrange 

for installation of a PCT if necessary.  Nucleus, IHD and/or PCT were shipped via UPS and generally 

arrived within five days.  PCT installations were completed by GE Factory Service after the 

appointment was scheduled by the customer.  Nucleus software was self-installed by the customer, 

with the final step being binding to the meter after any required installations were complete.  A 

ŎǳǎǘƻƳŜǊΩǎ Ǉƛƭƻǘ ǇǊƻƎǊŀƳ ŜƴǊƻƭƭƳŜƴǘ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ άŎƻƳǇƭŜǘŜέ when the meter binding established 

communication.  The master list of referrals to GE was utilized for enrollment completion tracking.  

Outbound calls were made to customers 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 trial (RCT) with denial of treatment for the control group.  A 

simple random sample of AMI-metered residential customers in the service territory who met certain 

eligibility criteria (as described in section 3.a.i, Target Population) received an invitation to opt in to the 
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study where participating customers could receive one of several treatments, with the understanding 

that this treatment is limited in supply.  

With a variety of enabling technologies, customers who opted in were screened (i.e., owned their home; 

were not employed by DTE or a GE competitor; and had a forced air heating system) and surveyed to 

ensure qualification to potentially receive a treatment.  Targeted customers were given the option of 

completing qualification and baseline survey online, or beginning the process with a printed Business 

Reply (BR) qualification questionnaire.  Respondents who chose the BR response method were 

subsequently invited to complete the online baseline survey. 

Those who qualified and self-identified as having central air conditioning were randomly assigned either 

to a control group or to receive an offer to opt in to one of four studies, each of which takes service 

under DPP with CPP overlay and includes an offer of: no technology, an IHD only, a PCT only, or both PCT 

and IHD.  

Those who qualified and self-identified as not having central air conditioning were randomly assigned 

either to a control group or to receive an offer to opt in to one of two studies, each of which take service 

under DPP with CPP overlay and include an offer of either no technology or an IHD.   

Figure 6 on the following page depicts a high level overview of this randomization and assignment 

process. 
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Figure 6.  High Level Randomization and Assignment Process  

Q
u
a
lif

ie
d
 ς

 
re

sp
o
n
d
e
d
, 
fi
lle

d
 

o
u
t 

su
rv

e
y,

 
sc

re
e
n
e
d
 

R
a
n
d
o
m

 
A

ss
ig

n
m

e
n
t

N
o
t 

q
u
a
lif

ie
d
 

A
M

I 
in

st
a
lle

d

T
2
, 
e
n
co

u
ra

g
e
d
: 

E
d
u
ca

ti
o
n
, 
IH

D
, 
T
O

U
 

w
/C

P
P
 

C
2
, 
n
o
t 

e
n
co

u
ra

g
e
d
, 

o
n
 f
la

t 
ra

te
, 
n
o
 e

d
, 
n
o
 

P
C
T
, 
n
o
 I
H

D
 

T
a
rg

e
t 

re
cr

u
it

m
e
n
t 

cu
st

o
m

e
rs

 s
e
n
t 

in
vi

ta
ti

o
n
s

C
u
st

o
m

e
rs

 n
o
t 

m
a
rk

e
te

d
 t

o
 

H
V

A
C
 

N
o
 H

V
A

C
 

T
4
, 
e
n
co

u
ra

g
e
d
: 

E
d
u
ca

ti
o
n
, 
P
C
T
, 
T
O

U
 

w
/C

P
P
, 
IH

D
 

T
3
, 
e
n
co

u
ra

g
e
d
: 

E
d
u
ca

ti
o
n
, 
P
C
T
, 
T
O

U
 

w
/C

P
P
 

T
1
, 
e
n
co

u
ra

g
e
d
: 

E
d
u
ca

ti
o
n
, 
T
O

U
 w

/C
P
P
 

ra
te

 

C
T
E
 c

o
n
tr

o
l g

ro
u
p
, 
n
o
 c

u
st

o
m

e
r 

co
n
ta

ct

C
1
, 
n
o
t 

e
n
co

u
ra

g
e
d
, 

o
n
 f
la

t 
ra

te
, 
n
o
 e

d
, 
n
o
 

P
C
T
, 
n
o
 I
H

D
 

R
a
n
d
o
m

 
A

ss
ig

n
m

e
n
t

R
e
sp

o
n
d
e
d
 

D
id

 n
o
t 

re
sp

o
n
d
 

Sc
re

e
n
e
d

Sc
re

e
n
e
d

Sc
re

e
n
e
d

R
e
sp

o
n
d
e
d

Sc
re

e
n
e
d

T
o
ta

l U
ti

lit
y 

R
e
si

d
e
n
ti

a
l 

C
u
st

o
m

e
rs

 



DTE Interim Report   January 13, 2014 22 

 

3.b. Implementation 

3.b.i. Project schedule 

Key Milestones for the DTE pilot program are shown below, reflecting completed recruit/enroll activity 

and listing remaining deliverables. 

Table 5: Key Milestones for the DTE Pilot Program 

Date Milestone 

January 24, 2012 First wave of mailings sent out 

April 9, 2012 Outbound calling begins  

May 7, 2012 Second 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 Observation begins 

June 11, 2013 Data cut off for Interim Report 

Fall 2013 Interim Report filing 

December 31, 2013 Pilot Observation ends 

Spring 2014 Final Report filing 

3.b.ii. Recruitment and customer retention approach 

Recruitment was designed to utilize two waves of invitation mailings and follow-up via reminder post 

card and outbound calling as necessary.  hƴ ǘƘŜ ŀŘǾƛŎŜ ƻŦ 5¢9Ωǎ ŘƛǊŜŎǘ Ƴŀƛƭ Ŏƻƴǎǳƭǘŀƴǘ 5ȊƛǳǊƳŀƴ 5ȊƛƎƴΣ 

the recruiting invitation was a personal letter in a #10 standard DTE envelope.  The letter inviting 

ŎǳǎǘƻƳŜǊǎ ǘƻ άƧƻƛƴ ǳǎ ƛƴ ǎƘŀǇƛƴƎ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ŜƴŜǊƎȅ ǳǎŜέ ǿŀǎ ǎƛƎƴŜŘ ōȅ ǘƘŜ {ƳŀǊǘ/ǳǊǊŜƴǘǎ tǊƻƎǊŀƳ 

Manager.  A four-color, glossy insert was included, featuring a message from Steve Kurmas, then 

President and COO, DTE Energy, and showing the energy display and thermostat that qualified 

candidates might be randomly selected to receive.  To create an urgency to act, a deadline to respond 

was highlighted.  Prospects could begin the enrollment qualification process online or by returning the 

survey registration form in a Business Response (BR) envelope.  

When the SmartCurrents Pilot Program recruiting began, there were approximately 449,000 electric AMI 

meters installed and reading remotely with a 95% or better accuracy.  That population was screened to 

exclude customer profiles described earlier (interruptible air conditioning, net metering, etc.).  Based on 

direct mail estimated response rates, the direct mail consultant selected 149,307 customers 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. 
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Recruiting began in late January 2012 and was intended to be complete by end of May 2012, as shown 

in the recruitment plan below. 

Table 7: Recruitment Plan 

Target Date Planned Recruitment Activity 

January 24, 2012 First wave of mailings  

February 6, 2012 Second wave of mailings  

February 29, 2012 Follow-up Postcard as needed 

March 20, 2012 Outbound calling as 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 of invitation letters were sent to 100,585 customers mid-January 2012.  With a variety of 

enabling technologies available for study, the qualification survey further screened potential 

participants for eligibility.  They were given the option of completing a qualification and baseline survey 

online, or beginning the process with a printed BR qualification questionnaire.  Respondents who chose 

the BR response method would subsequently be invited to complete the online baseline survey.  Initial 

BR response was swift and plentiful, leading to the decision to postpone the February mailings out of 

concern for generating demand that could not be met.  The actual rate of BR qualification was extremely 

low, however, because these customers did not follow through with the online demographic survey, 

which was a requirement for qualification.  

Qualified ǊŜǎǇƻƴǎŜǎ ǿŜǊŜ ǇƻƻƭŜŘ ŀƴŘ ƘŜƭŘ ǳƴǘƛƭ άŎǊƛǘƛŎŀƭ Ƴŀǎǎέ ǿŀǎ ŀŎƘƛŜǾŜŘ ǿƛǘƘ ŀǘ ƭŜŀǎǘ мΣнлл 

candidates to randomize and begin to populate the cells.  Randomization was performed by Market 

Strategies International (MSI), which designed and hosted the online qualification site noted above.  At 

such point, they were randomized into treatment and control groups based on presence of central air 

conditioning and appropriate heating system.   Randomization of the T and C cells was an automated 

process. The end result of every 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 of qualified (T0) cells to be randomized.  

2. Based on the total number of cases, determine roughly 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 

ǉǳŀƭƛŦƛŎŀǘƛƻƴ ōŀǎŜƭƛƴŜ ǎǳǊǾŜȅ va!оΥ ά5ƻŜǎ ȅƻǳǊ ƘƻƳŜ ƘŀǾŜ ŎŜƴǘǊŀƭ ŀƛǊ ŎƻƴŘƛǘƛƻƴƛƴƎΚέύ ŎƻǳƭŘ 

only fall into one of these three cells. These records were assigned to T1, T2 or C1 at 

random.  
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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 opened in March 2012, randomization was conducted ǿƘŜƴŜǾŜǊ ǘƘŜ άǇƻƻƭέ 

accumulated at least 100 qualified 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 agreement (T1-T4) and 

phone number to call to enroll.  Customers randomized into control groups received a letter saying 

ά{ƻǊǊȅ ȅƻǳ ǿŜǊŜƴΩǘ ǎŜƭŜŎǘŜŘΣέ ŀƴŘ ŜƴŎƭƻǎƛƴƎ ŀn Entertainment®  Dining Dollars gift card as our way of 

ǎŀȅƛƴƎ ά¢Ƙŀƴƪ ȅƻǳ ŦƻǊ ȅƻǳǊ ƛƴǘŜǊŜǎǘΦέ 

Outbound calling began April 9 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 enrollments. 

The second mailing, sent May 7, was modified to eliminate the BR option and provide online 

qualification only.  In addition, it included the offer of an Entertainment® Dining Dollars gift card for 

those who completed enrollment.  ! ά[ŀǎǘ /ƘŀƴŎŜέ ǊŜƳƛƴŘŜǊ Ǉƻǎǘ ŎŀǊŘ ǿŀǎ Ƴŀƛled June 13, emphasizing 

that the enrollment period was coming to a close, and that June 20th was the last day to qualify to 

enroll.  Over 900 customers enrolled as a result of the entertainment card offer and post card reminder. 

Customers who elected to begin the enrollment process were sent a SmartCurrents Welcome Kit (shown 

in Appendix E), which included helpful information on their new DPP rate, technology set up tips, etc. 

For customers without technology (T1), enrollment was complete at rate change and meter 

configuration from 60 to 15-minute intervals.  For customers with technology, complete enrollment 

meant binding the GE Nucleus software to the AMI meter.   

The period from June 30 to August 10 was dedicated to assuring that customer devices were shipped 

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/enrollment completions were accomplished for the T2-T4 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 rate.  Seventy percent of respondents 

qualified, and twenty percent of those qualified completed enrollment.  Overall recruitment rate based 

on mailed population was five percent. 
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Table 8: Recruitment Effort  Summary 

Wave Mailed Responded Percent Qualified Overall 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 enrollment numbers as observation officially began on August 13, 2012, were: 

Table 9: Final Enrollment Numbers 

Treatment Cell Control Group Description 

          CE      1,212  Standard Residential Rate  

T1 (N=249)          C1         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 enrollment numbers under study are slightly less than enrollment numbers indicated in the 

ǊŜŎǊǳƛǘƳŜƴǘ ŦƭƻǿŎƘŀǊǘ ƛƴ !ǇǇŜƴŘƛȄ 5Φ  ¢Ƙƛǎ ŘƛŦŦŜǊŜƴŎŜ ƛǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ [ƻŀŘ wŜǎŜŀǊŎƘ ƎǊƻǳǇΩǎ ŜƴǊƻƭƭƳŜƴǘ 

validation review, wherein disqualifying customer characteristics were observed, such as: not receiving 

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 through close of the interim report period, June 11, 2013, a total of 60 

customers, or approximately four and a half percent have withdrawn from the pilot, fairly equally across 

treatment cells. 

 

Table 10: Dropped Customer Summary 

Withdrawals through 6-11-2013 Total 

T1 17 

T2 16 

T3 13 

T4 14 

Grand Total 60 

 

Customers are withdrawn from the pilot by deliberately calling to withdraw, or when prescribed account 

activities occur that violate program participation rules.  For example, nine participants called to advise 

they are moving; another 30 system-generated withdrawals were processed as a result of service 

disconnects, force-outs (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 Conditioning, etc.  Withdrawal reasons are 

itemized in Table 10.  In summary, withdrawals to date are driven more by forces beyond program 

control than by customers actively opting out for other reasons.  When considering elective withdrawals 

only, less than two percent have deliberately chosen to exit the program. 

 

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 

demographic survey requirements.  Both surveys were conducted together during the recruiting and 

enrollment process to 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 data is available for not only 100 percent of the enrolled pilot population, but also for those C1 and 

C2 control groups and qualified customers who did not complete the enrollment process, regardless of 

reason. 

Customer focus group discussions 

Consumer Insights (CI) conducted a series of focus group studies among program participants in 

October 2012 to assess the initial stages of the program.  This qualitative study answered issues 

surrounding six key questions: 
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Å ²Ƙŀǘ ǿŜǊŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƳƻǘƛǾŀǘƛƻƴǎ ŦƻǊ ƧƻƛƴƛƴƎ ǘƘŜ Ǉƛƭƻǘ ǇǊƻƎǊŀƳΚ 
Å How well did DTE and GE execute the initial iƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ άƭŀǳƴŎƘέ ǇƘŀǎŜ ƻŦ ǘƘŜ ǎǘǳŘȅ ŦǊƻƳ ŀ 

customer perspective? 
Å What behavioral changes have occurred among participants because of DPP? 
Å Have the equipment and other tools provided to participants impacted behavior and 

consumption patterns? 
Å How do participants feel about the level of customer support they have received to date from 

DTE and GE? 
Å If DTE expands DPP, how can it improve the process for future participants? 

Methodology and Sample  

This study consisted of focus group discussions with approximately seven percent of the pilot program 

population.  5ƛǎŎǳǎǎƛƻƴǎ ǿŜǊŜ фл ǘƻ мнл ƳƛƴǳǘŜǎ ƛƴ ŘǳǊŀǘƛƻƴΣ ŀƴŘ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŀǘ /ƻƴǎǳƳŜǊ LƴǎƛƎƘǘǎΩ 

Troy, Michigan, facility between October 23 and 30, 2012. 

Pilot program customers were initially invited to participate in discussions by email, with follow-up 

phone calls completed for cells with smaller potential respondent pools or low initial response rates.  In 

general, cooperation rates were very high.  Respondents were paid $100.00 for their participation. 

Groups were segregated based on the level of equipment provided during the pilot.  Two groups were 

conducted among each of the άŎŜƭƭǎέ ŀǎ ŘŜŦƛƴŜŘ ōȅ ŜǉǳƛǇƳŜƴǘΥ 

T1: DPP and education 

T2: DPP, IHD, and education 

T3: DPP, PCT, and education 

T4: DPP, IHD, PCT, and education 

Findings 

Most participants have reported favorable interactions with both DTE and GE.  Customers have learned 

to use the tools provided to shift a significant portion of their energy consumption into non-peak 

periods.  In fact, on a self-reported basis, respondents estimate their energy savings so far at 10-20% per 

month.  Learning curves have been short and steep, and optimal behaviors have been sustained; 

virtually all respondents indicated they would continue in the program if DTE extends it beyond the two-

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

As of fall 2012, the most optimal equipment combination for driving concerted customer efforts to avoid 

peak and near peak electrical consumption appeared to be T4 because T4 provides the monitoring tools 

but leaves it up to the homeowner to figure out the best ways to shift consumption4.  At the same time, 

the T1 customers who have been provided with nothing other than an education of the new rate 

structure indicated they were accomplishing 75-85% of the energy savings of the more technologically 

endowed counterparts based on behavior changes and manual shifting of appliance operating times. 

 
4 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 SmartCurrents experiential surveys 

As discussed earlier, CI 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 web-based surveys: 

Å ²Ƙŀǘ ǿŜǊŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƳƻǘƛǾŀǘƛƻƴǎ ŦƻǊ ƧƻƛƴƛƴƎ ǘƘŜ Ǉƛƭƻǘ ǇǊƻƎǊŀƳΚ 
Å What behavioral changes have occurred among participants because of DPP? 
Å Have the equipment and other tools provided to participants impacted behavior and 

consumption patterns? 
Å How well have the various pieces of hardware provided to participants (e.g., displays, 

appliances) performed? 
Å Has DTE effectively communicated relevant program and billing information? 

Methodology and sample 

Å Email invitations to participate in an online survey were sent to all 1,336 customers enrolled in 

the program.  Of that group, 800 respondents, or 59 percent, completed the survey.  The survey 

took approximately 18 minutes to complete, and was fielded between December 6 and 

December 20, 2012.  Respondents were paid $25 for their participation. 

Å All conclusions are drawn from differences observed in the data that are statistically significant 

at the 95% confidence level. 

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

Å T1: DPP and education (n=113) 

Å T2: DPP, IHD, and education (n=235) 

Å T3: DPP, PCT, and education (n=212) 

Å T4: DPP, IHD, PCT, and education (n=240) 

Findings 

Nearly all respondents from each treatment cell, including T1 (education only), indicated that they made 

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 made available to higher level respondents (T2-T4) led 

to more energy saving behaviors and an increase in the duration of those behaviors.   
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Figure 7:  Participant-Reported Behavior Changes 

Generally speaking, respondents with the PCT, IHD, or both (T2-T4) were more likely to engage in 

several efficiency behaviors than those with only education (T1).  Further, T2-T4 respondents were more 

aware of and responsive to Critical Peak Events than T1 respondents.  It should be noted that this web 

survey fielded in December 2012, four months after the one imperfect event on August 16. 

Furthermore, of the nearly 400 notification failures in August 2012, 37 percent of failures were to the T1 

group, as discussed further in 6.c. Process Evaluation ς Event Dispatch and Notification. 

Program experiences 

The primary reason survey respondents joined SmartCurrents was the opportunity to save money on 

their energy bills.  Although some άlip-serviceέ was paid to environmental benefits, when pushed to 

select the single most important reason for joining, financial benefit was by far the strongest reason for 

joining.   

SmartCurrents participants have higher satisfaction with DTE overall, which may stem from positive 

interactions with the program or be an artifact of the self-selection process for joining the pilot.  

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

for follow-up communications.  For DTE, this assessment centered on communication of the Critical 

Peak Event.  Less than half of all respondents had a full understanding of Critical Peak Events prior to 

reading about them in the survey, even though there was a verbal review of the rate during enrollment, 

and the Welcome Kit included an informational enclosure entitled ά5tt -- Understanding Your New 

Electricity Rate.έ  ¢ƻ ŀŘŘǊŜǎǎ ǘƘƛǎ ǎƘƻǊǘŎƻƳƛƴƎΣ ǘƘŜ ǇǊƻƧŜŎǘ ǘŜŀƳ has incorporated CPP discussions in the 

monthly newsletters, and used special pre-season messaging to remind customers about this rate 

feature.  For GE, the assessment ŎŜƴǘŜǊŜŘ ƻƴ ǘƘŜ t/¢ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŀƴŘ ǘƘŜ ǘŜŎƘƴƛŎƛŀƴǎΩ ƭŀŎƪ ƻŦ 

SmartCurrents program knowledge.  LƴǎǘŀƭƭŜǊǎΩ ƭŀŎƪ ƻŦ ǇǊƻƎǊŀƳ ƪƴƻǿƭŜŘƎŜ ǿŀǎ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀŘŘǊŜǎǎΣ 

since specific GE Factory Service Technicians were not dedicated to this effort. 
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Most survey respondents had used the Nucleus PC software tools, and 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. 

Figure 8:  Participant-Reported Nucleus Software Use 

 

Figure 9: 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 participants.  T2-4, on the other hand had 

their choice of near-real 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 energy 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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Hardware experiences 

Over two-thirds of respondents experienced at least temporary connectivity issues with their home 

Nucleus, and a quarter had difficulties with their in-home display.   

Figure 10:  Participant-Reported Connectivity Problems 

Although nearly all participants attempted to fix these problems, not all were successful, indicating a 

potentially serious problem for mass adoption of the technology.   

Figure 11:  Participant-Reported Connectivity Problem Resolution 

If respondents continue to encounter difficulties with the program hardware, they are more likely to 

abandon using that hardware and subsequently will be unable to benefit from information it offers.  The 

survey respondents mentioned that including clear instructions on how to address common 

Nucleus/hardware issues in the program welcome package could be helpful.  ά¢ŜŎƘ ¢ƛǇǎέ ŀǊŜ ƴƻǿ ōŜƛƴƎ 

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 enrollment process and 

their rate was changed to DPP.  Nucleus software and IHD were customer-installed; PCTs were installed 

ōȅ ǘǊŀƛƴŜŘ D9 CŀŎǘƻǊȅ {ŜǊǾƛŎŜ ¢ŜŎƘƴƛŎƛŀƴǎΦ  ά.ƛƴŘƛƴƎέ ƻǊ ŜǎǘŀōƭƛǎƘƛƴƎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ƳŜǘŜǊ ǿŀǎ 

accomplished by having the customer cŀƭƭ ǘƘŜ 5¢9 ά.ƛƴŘƛƴƎ IƻǘƭƛƴŜέ after installing the software.   

Communication with the Smart Meter 

Establishing and maintaining Nucleus communication with the meter has presented its share of 

challenges:  During the enrollment period, 266 meters dropped their Nucleus 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, connectivity could not be achieved at all. The  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. 

Table 12: Smart Meter & Nucleus Set up Challenges 

Problem Total Rebound 
Meter 
Replaced 

Meter & Nucleus 
Replaced 

Unresolved 

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 Nucleus on first try, and are generally able to re-

bind if necessary.  Successful re-bindings were not tracked.  Meter binding activity was expected to last 

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

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

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

handful of calls per week at most.  A Nucleus update from v27 to v34 resolved some issues with meter 

ŎƻƴƴŜŎǘƛƻƴǎ όŀƴŘ ŎƻǊǊŜŎǘŜŘ ŀƴ ƛǎǎǳŜ ǿƛǘƘ ǘƘŜ ƛtƘƻƴŜ ŀǇǇ ǎƻ ƛǘ ǿƻǳƭŘ ǿƻǊƪ ƻǳǘǎƛŘŜ ŀ ŎǳǎǘƻƳŜǊΩǎ ƘƻƳŜ 

network).  Nucleus compatibility with the Itron firmware in the meters also was investigated but no firm 

conclusions could be drawn. 

Maintaining communication between the meter and Nucleus, as well as connected devices, is an on-

ƎƻƛƴƎ ŀŎǘƛǾƛǘȅΦ  D9 ǇǊƻǾƛŘŜǎ ŀ ǿŜŜƪƭȅ άIŜŀǊǘōŜŀǘέ ǊŜǇƻǊǘ ƛƴŘƛŎŀǘƛƴƎ ŎƻƴƴŜŎǘƛǾƛǘȅ, or Nucleus 

communication with the meter.  The following summary from October 2012 is representative of 

meter/Nucleus communication status during the interim report period: 
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Table 13: Heartbeat Report 

 

D9Ωǎ ǿŜŜƪƭȅ ǊŜǇƻǊǘ ƛǎ ŀ ǎƴŀǇǎƘƻǘ ƛƴ ǘƛƳŜ ŀƴŘ ŀƴ ŀǘǘŜƳǇǘ ǘƻ ǎƘƻǿ άŀƎƛƴƎέ ōȅ ƭŜƴƎǘƘ ƻŦ ǘƛƳŜΦ  ! ǾŀǊƛŜǘȅ 

of factors can cause NuclŜǳǎ ǘƻ ǎǘƻǇ άƘŜŀǊǘōŜŀǘƛƴƎΣέ ƻǊ ŎƻƳƳǳƴƛŎŀǘƛƴƎ, including but not limited to:  

ŎǳǎǘƻƳŜǊΩǎ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ƛƴǘŜǊǊǳǇǘƛƻƴΤ ŎƻƳǇǳǘŜǊ ŎǊŀǎƘΤ ǿƛǊŜƭŜǎǎ ǊƻǳǘŜǊ ǇǊƻōƭŜƳΤ ƻǊ ǇƻǿŜǊ ƻǳǘŀƎŜΦ  

The communication problem may be between Nucleus and the meter or Nucleus and wireless router.  

{ƻƳŜ ƻŦ ǘƘŜǎŜ άƻǳǘŀƎŜǎέ ǎŜƭŦ-correct; for example, internet connection is reestablished. 

In an effort to increase connectivity, both DTE and GE have initiated ongoing proactive customer 

ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ƛƴŘƛŎŀǘƛƴƎ άƻǳǊ ǊŜŎƻǊŘǎ ǎƘƻǿ ȅƻǳǊ ǎȅǎǘŜƳ ƛǎ ƴƻǘ ŎƻƳƳǳƴƛŎŀǘƛƴƎέ ŀƴŘ ǇǊƻǾƛŘƛƴƎ 

instructions for power cycling Nucleus as well as GE Tech Support contact information.  In some cases, 

individual devices are losing connection to Nucleus, and require removal from Nucleus and re-binding.  

This effort has been made both in a targeted fashion (specific email messages to 20 or 30 customers at a 

time) and globally (via email blast to the entire non-communicating population). Overall, these efforts 

have helped maintain communication levels, but have not generated significant increases from week to 

week. 

Demand Response & Price signals 

DR1000 is the GE Demand Response system that sends price signals and CPP events to customers.  

Besides sending this information, it also sends collects customer participation during those events.  As 

such, price signals are sent by the GE server, not the DTE AMI meter.  Since pilot commencement, 

intermittent problems have occurred with sending price signals.  This has resulted in customer 

complaints and confusion, requiring the SmartCurrents program team to send email blasts recognizing 

the problem and reminding customers that their billing is not affected because the DTE billing system 

stores the correct rates and pricing tiers.  GE has instituted multiple internal resolutions including price 

signal monitoring. 

Demand Response  signals  to the PCTs ŀǊŜ άŦƛǊƛƴƎΣέ όƛΦŜΦΣ ōŜƛƴƎ ƎŜƴŜǊŀǘŜŘ ŀƴŘ ǎŜƴǘύ without incident.  

IƻǿŜǾŜǊΣ ƭƛƪŜ ǘƘŜ άIŜŀǊǘōŜŀǘέ ǊŜǇƻǊǘΣ ǘƘŜ Event Participation Report has gaps where no signal status ς 

completed, rejected, etc. ς  is  provided.  GE Energy Management is investigating the root cause and will 

advise DTE of its corrective solution.  As part of the final report analysis, DTE will assess the impact of 

connectivity issues on the character of customer response. 

General usability 

In spite of online ǉǳŀƭƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ǎǳǊǾŜȅ ŀŎǘƛǾƛǘȅΣ ŀ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ Ǉƛƭƻǘ ǇƻǇǳƭŀǘƛƻƴ ǊŜǉǳƛǊŜŘ άƘŀƴŘ-

ƘƻƭŘƛƴƎέ ǿƛǘƘ ǎŜǘ ǳǇ ƻŦ ǘƘŜ bǳŎƭŜǳǎ ǎƻŦǘǿŀǊŜΦ  ²ƘƛƭŜ άLƴǎǘŀƭƭŀǘƛƻƴ ¢ƛǇǎ ŦƻǊ D9 bǳŎƭŜǳǎέ were included 

with all device shipments, some customers had great difficulty with the router connection, reportedly 

because they do not interact regularly with the router past initial set up.  Others had difficulty 

Maintaining Communication with the Smart Meter T2 T3 T4 Total

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
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understanding the base 16 numbering system for MAC address and install code.  Much of this difficulty 

is attributed to the small font size in the documentation, making it difficult to distinguish between some 

letters and numbers.  Many software set-up questions were actually answered by the DTE binding team, 

in the course of the binding phone call. 

In spring 2013, IHD software had a bug that caused a constant restart.  This again led to customer calls 

and complaints.  An update provided by GE eventually resolved the issue.  

4. Data Description 
Interval data is collected and stored at the ƳŜǘŜǊ ƭŜǾŜƭ ŀƴŘ ǘƘŜƴ ǊŜǘǊƛŜǾŜŘ ōȅ 5¢9Ωǎ aŜǘŜǊ 5ŀǘŀ 

aŀƴŀƎŜƳŜƴǘ όa5aύ {ȅǎǘŜƳ ŀƴŘ ǎǘƻǊŜŘ ƛƴ ǘƘŜ a5aΦ  5¢9Ωǎ [ƻŀŘ wŜǎŜŀǊŎƘ 5ŜǇŀǊǘƳŜƴǘ ǎǇŜŎƛŦƛŜǎ ǿƘƛŎƘ 

ƳŜǘŜǊǎΩ Řŀǘŀ ƛǎ ǘƻ ōŜ ōǊƻǳƎƘǘ ƛƴǘƻ ǘƘŜ [ƻŀŘ wŜǎŜŀǊŎƘ 5ŀǘŀ aŀƴŀƎŜƳŜƴǘ όLRDM) System for analysis.  All 

the treaǘƳŜƴǘ ƎǊƻǳǇ ŀƴŘ ŎƻƴǘǊƻƭ ƎǊƻǳǇ ŎǳǎǘƻƳŜǊǎΩ ƛƴǘŜǊǾŀƭ Řŀǘŀ is loaded into the LRDM.  This data is 

brought into the LRDM in 15 minute intervals which is then aggregated to hourly intervals for analysis.  If 

a meter cannot be communicated with or reports a missing 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.  The LRDM is designed to query the 

a5a ŦƻǊ ǎŜƭŜŎǘŜŘ ƳŜǘŜǊǎΩ ǇǊŜǾƛƻǳǎ ŘŀȅΩǎ Řŀǘŀ ƭŀǘŜ ƛƴ ǘƘŜ ŀŦǘŜǊƴƻƻƴ ǘƻ ŀǎǎǳǊŜ ǘƘŀǘ ǘƘŜ Řŀǘŀ Ƙŀǎ ōŜŜƴ 

loaded into the MDM which occurs during the early morning hours.  After 10 days, the LRDM 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 άŀǎ ƛǎέ for analysis.  No data is modified, validated or edited in the LRDM.  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 the only residential customers who are billed on 

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

!aL ƳŜǘŜǊ ŀƴŘ ƛƴǘŜǊǾŀƭ ǊŜŀŘƛƴƎǎ ŀǊŜ ŀǾŀƛƭŀōƭŜΦ  5¢9Ωǎ !aL ƳŜǘŜǊǎ ŎǳǊǊŜƴǘƭȅ ŀǊŜ ǊŜŀŘƛƴƎ ǿƛǘƘ ŀōƻǾŜ ф5% 

accuracy making incorrect readings a very rare occurrence.  To date, DTE has not received any calls from 

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

As discussed in 3.a.1, Target Population, an existing AMI meter was a requirement of the program.  

Pretreatment data was collected prior to the January 2012 mailings, before any of the potential pilot 

participants became aware of the new rate.  Interval data available prior to September 1, 2011 was 

found to be of poor quality as the data systems were still in the early stages of set up and configuration.  

As a result, DTE felt it was best to use September 1, 2011 through December 31, 2011 as the 

pretreatment period.  While formal pilot observations did not start until August 13, 2012, selection of 

pretreatment data was constrained by customer awareness of the rate on one end (January 2012) and 

data quality (earlier than September 2011) on the other.  A more detailed discussion regarding the 

enrollment process appears previously in section 3.   

Through qualification and demographic survey questions each DPP pilot participant was required to 

answer, DTE collected data related to housing type, household income, and the existence of central air.  



DTE Interim Report   January 13, 2014 35 

 

In addition, DTE categorized each DPP pilot customer using customer billing data into two usage groups, 

medium (3,960 kWh to 12,000 kWh per year) and high (>12,000 kWh per year).  DPP pilot customers 

ǿŜǊŜ ǇƭŀŎŜŘ ƛƴǘƻ ƳǳƭǘƛǇƭŜ ƎǊƻǳǇǎ ƻǊ άŎƻƘƻǊǘǎέ ŦƻǊ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ǘǊŜŀǘƳŜƴǘ ŀƴŘ ŎƻƴǘǊƻƭ ƎǊƻǳǇ ŀƴŘ ŀǊŜ 

listed in Appendix G.  Cohorts represent a group of customers with a combination of one or more like 

demographics.   

5¢9Ωǎ !aL Ǌƻƭƭƻǳǘ ƛǎ ƎŜƻƎǊŀǇƘƛŎŀƭƭȅ ōŀǎŜŘ, meaning that the AMI meter population available cannot be 

representative of the entire service area until the rollout is complete.  The AMI meter population from 

which the target population was drawn has a greater proportion of high-income residents and a smaller 

ǇǊƻǇƻǊǘƛƻƴ ƻŦ ƭƻǿŜǊ ƛƴŎƻƳŜ ǊŜǎƛŘŜƴǘǎ ŎƻƳǇŀǊŜŘ ǘƻ 5¢9Ωǎ ŜƴǘƛǊŜ ǎŜǊǾƛŎŜ ǘŜǊǊƛǘƻǊȅΦ  Lǘ ƛǎ ŦǳǊǘƘŜǊ 

hypothesized, although the calculations are not yet completed 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 whole.  This causes the external 

validity of the study to be questioned. 

The sixty customers who have chosen to leave the study and return to the electric rate they used prior 

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

assigned.  Consistent with 5h9Ωǎ Guidance Document #6, ŀƴŘ ŎƻƴŦƛǊƳŜŘ ƛƴ ŎƻƴǾŜǊǎŀǘƛƻƴǎ ǿƛǘƘ 5¢9Ωǎ 

TAG, their usage data will continue to be collected and will be analyzed with their original assigned 

treatment group. 

As discussed in more detail in Section 5, DTE removed four customers from the T2 treatment group.  

Data for these customers was removed from the study since their 24 hour pretreatment average usage 

was greater than three times the standard deviation of the entire T2 group.  These study participants 

were deemeŘ άƻǳǘƭƛŜǊǎ,έ ŀƴŘ ŀƭǘƘƻǳƎƘ ǘƘŜȅ ǊŜƳŀƛƴ ƛƴ 5¢9Ωǎ 5tt ǊŀǘŜΣ ǘƘŜƛǊ Řŀǘŀ ƛǎ ƴƻǘ ōŜƛƴƎ analyzed.  

The removed customers are not aware that they are no longer being analyzed. 

5. Analytical Methodology 
For the interim report, DTE felt it was most appropriate to use the 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 popǳƭŀǘƛƻƴΦ  aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ !bh±! ǇǊƻŎŜǎǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ άƭƛƪŜƴŜǎǎέ ƻŦ ǘƘŜ 

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 aǎ ǘƘŜȅ Ŏŀƴ ŀŎŎƻǳƴǘ ŦƻǊ ŀƴȅ ǳƴƻōǎŜǊǾŜŘ ŜŦŦŜŎǘǎ ǘƘŀǘ Ƴŀȅ ōŜ ŀŦŦŜŎǘƛƴƎ ŀ ŎǳǎǘƻƳŜǊΩǎ 

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 some preliminary 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¢9Ωǎ [ƻŀŘ wŜǎŜŀǊŎƘ 5ŜǇŀǊǘƳent.   
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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.  Demand 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 software programs to 

assist with the demand modeling.   

The impact of the underlying time-of-use rate on treatment group customers is not addressed in the 

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 TOU rate analysis will be included  in the final report.   

In order for the comparison of means to provide 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 (C1-T1-T2 and C2-T3-T4) must pass an 

ANOVA analysis.  Because the treatment group customers were placed on the DPP rate at different 

times during enrollment, in order for the ANOVA analysis to be accurate, the data used must be before 

the treatment group customers were made aware of the 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 demographic 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 hour was averaged to get 

24 unique values for each treatment and control group for the entire pretreatment period (not including 

weekends and holidays).  The equations to calculate the 24 unique hourly values are as follows: 

Average kWh usage for customers in experimental group g in hour h of day d 

ὯὡὬȟȟ  
В ὯὡὬȟȟᶰ

Ὅ
 

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

ὯὡὬ▌ȟ▐  
В ὯὡὬȟȟ▀

Ὀ
 

Where: 

 ὯὡὬ ὉὰὩὧὸὶὭὧὭὸώ όίὥὫὩ 

 Ὣ ὉὼὴὩὶὭάὩὲὸὥὰ Ὣὶέόὴ ὝρȟὝςȟὝσȟὝτȟὅρȟὅς 

 Ὥ ὅόίὸέάὩὶ Ὥ Ὥὲ ὩὼὴὩὶὭάὩὲὸὥὰ Ὣὶέόὴ Ὣ 

 Ὅ Ὕέὸὥὰ ὲόάὦὩὶ έὪ ὅόίὸέάὩὶί Ὥὲ Ὣὶέόὴ Ὣ 
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 Ὤ Ὄέόὶ έὪ ὸὬὩ Ὠὥώ ρ ςτ 

 Ὠ Ὀὥώ έὪ ὸὬὩ ὴὶὩὸὶὩὥὸάὩὲὸ ὴὩὶὭέὨ ὩὼὧὰόὨὭὲὫ ύὩὩὯὩὲὨί ὥὲὨ ὬέὰὭὨὥώί 

 Ὀ Ὕέὸὥὰ ὲόάὦὩὶ έὪ Ὠὥώί 

Once average hourly means were calculated for each treatment and control group, an ANOVA analysis 

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 value, one can fail to reject the 

null hypothesis that the means are equal, which is the desired outcome of the ANOVA.  If for some 

reason, the F value is larger than the F critical value, one must reject the null hypothesis that the means 

are equal.  Rejecting the null hypothesis would mean that the control group cannot be considered a 

counterfactual load of ƛǘǎΩ ǇŀƛǊŜŘ treatment groups. 

As discussed in 3.b.ii. Recruitment, MSI randomized the customers after they qualified for the program 

and once critical mass was reached.  Because the target population was from the same county in 

Michigan (Oakland), it was believed that all the participants would have approximately the same usage 

patterns and levels and that randomization would produce comparable groups.  This was not the case.  

At the recommendation of the TAG, ANOVA was performed on the control and treatment groups which 

indicated that the null hypothesis could not be accepted for the C1-T1-T2 grouping (i.e. these groups did 

not have equivalent loads and were deemed inappropriate for use in comparison studies).  In hindsight, 

the ANOVA analysis should have been performed  on the randomized groups before customers were 

notified of their acceptance or denial.  This would have allowed for re-randomization to address the 

issue.  However, there was no reason to believe that the groups would be different.  

Through further ŀƴŀƭȅǎƛǎ ŀƴŘ ƎǊŀǇƘƛƴƎ ƻŦ ŜŀŎƘ ƎǊƻǳǇΩǎ pretreatment data, it was determined that the 

ANOVA was returning an F value much larger than the F critical value for the C1-T1-T2 grouping as a 

result of the T2 group having abnormally 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 analysis to fix the high usage bias by the T2 group.  

The first method that was explored was propensity score matching5.  However, this method was quickly 

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

Upon examination of the individual groups, it was observed that the demographics of the T2 treatment 

group were much different than the C1 and T1 groups.  Table 14 shows the disproportion of high usage 

customers, high income customers (>$75K) and households with central air conditioning between the C1 

control group and the T1 and T2 treatment groups.  The disproportion between these three 

demographics seemed to explain why the C1-T1-T2 ANOVA failed.   

Table 14:  Percentages of Demographics of C1-T1-T2 

 
5 Propensity score matching involves matching customers who are not in the treatment with customers who are in 

the treatment based on similar characteristics. 
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 C1 T1 T2 

Income >$75K 52.74% 58.63% 62.05% 

High Usage 25.07% 26.51% 32.05% 

With Central A/C 71.18% 82.73% 81.79% 

 

! άǘǊƛƳƳŜŘ Řƻǿƴέ ƳŜǘƘƻŘƻƭƻƎȅ ǿŀǎ ŜȄǇƭƻǊŜŘ ǘƻ ōŜǘǘŜǊ άŜǉǳŀƭƛȊŜέ ǘƘŜ ŘŜƳƻƎǊŀǇƘƛŎǎ ŀŎǊƻǎǎ the C1-T1-

T2 groups.  This was done through a randomization process which resulted in 558 customers being 

removed from the analysis portion of the study.  While this approach resulted in all the groupings 

passing the ANOVA, the method was not fully endorsed by the TAG due to the large amount of customer 

data that would not be analyzed.  It was subsequently determined that the best way to improve 

comparability, was to reduce the average kWh usage by the T2 group.  This άƻǳǘƭƛŜǊ ƳŜǘƘƻŘƻƭƻƎȅέ 

resulted in removing four T2 customers from the analysis whose 24 hour pretreatment usage was 

greater than three times the standard deviation of 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  a C1-T1-T2 grouping that was no longer statistically 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 (C1-T1-T2, C2-T3-T4) 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 (September 1, 2011 ς 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 rate.  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 average means is 

considered the impact metric.  The control group is subtracted from the treatment group to show a kWh 

reduction as a negative number.  The formulas to calculate the load impact is as follows: 

Average kWh usage for customers in experimental group g in hour h of event day d 

ὯὡὬȟȟ  
В ὯὡὬȟȟᶰ

Ὅ
 

Where: 

 ὯὡὬ ὉὰὩὧὸὶὭὧὭὸώ όίὥὫὩ 

 Ὣ ὉὼὴὩὶὭάὩὲὸὥὰ Ὣὶέόὴ ὝρȟὝςȟὝσȟὝτȟὅρȟὅς 

 Ὥ ὅόίὸέάὩὶ Ὥ Ὥὲ ὩὼὴὩὶὭάὩὲὸὥὰ Ὣὶέόὴ Ὣ 
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 Ὅ Ὕέὸὥὰ ὲόάὦὩὶ έὪ ὅόίὸέάὩὶί Ὥὲ Ὣὶέόὴ Ὣ 

 Ὤ Ὄέόὶ έὪ ὸὬὩ Ὠὥώ ρ ςτ 

 Ὠ ὉὺὩὲὸ Ὠὥώ έὪ ὸὬὩ ὸὶὩὥὸάὩὲὸ ὴὩὶὭέὨ 

Comparison of means 

ὣᶰȟȟ  ὯὡὬᶰȟȟ ὯὡὬᶰȟȟ 

 Ὕ ὉὼὴὩὶὭάὩὲὸὥὰ ὸὶὩὥὸάὩὲὸ Ὣὶέόὴ ὝρȟὝςȟὝσȟὝτ 

 ὅ ὉὼὴὩὶὭάὩὲὸὥὰ ὧέὲὸὶέὰ Ὣὶέόὴ ὅρȟὅς 

To construct the 95% confidence interval around the load impact, DTE used the pooled estimate of the 

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 any given time on an event day.   The formula for the 

pooled estimate of the common standard deviation is as follows: 

Ὓὴ  
ὅέόὲὸȟ ρίȟ ὅέόὲὸȟ ρίȟ

ὅέόὲὸȟ ὅέόὲὸȟ ς
 

Where: 

 Ὓὴ ὖέέὰὩὨ ὩίὸὭάὥὸὩ έὪ ὧέάάέὲ ίὸὥὲὨὥὶὨ ὨὩὺὭὥὸὭέὲ ὥὸ ὸὭάὩ ὸ 

 ὅέόὲὸȟ ὔόάὦὩὶ έὪ ίόὧὧὩίίὪόὰ ὧέὲὸὶέὰ Ὣὶέόὴ άὩὸὩὶ ὶὩὥὨί ὥὸ ὸὭάὩ ὸ  

 ὅέόὲὸȟ ὔόάὦὩὶ έὪ ίόὧὧὩίίὪόὰ ὸὶὩὥὸάὩὲὸ Ὣὶέόὴ άὩὸὩὶ ὶὩὥὨί ὥὸ ὸὭάὩ ὸ 

 ίȟ ὛὸὥὲὨὥὶὨ ὨὩὺὭὥὸὭέὲ έὪ ὸὬὩ ὧέὲὸὶέὰ Ὣὶέόὴ ὯὡὬ άὩὸὩὶ ὶὩὥὨί ὥὸ ὸὭάὩ ὸ 

 ίȟ ὛὸὥὲὨὥὶὨ ὨὩὺὭὥὸὭέὲ έὪ ὸὬὩ ὸὶὩὥὸάὩὲὸ Ὣὶέόὴ ὯὡὬ άὩὸὩὶ ὶὩὥὨί ὥὸ ὸὭάὩ ὸ  

Once the pooled estimate of the common standard deviation is available, the confidence interval 

around the impact metric is calculated with the following formula: 

ὅὍ  ὣ ϳ  ὤὛὴ 
ρ

ὅέόὲὸȟ 

ρ

ὅέόὲὸȟ
 

Where: 

 ὅὍ ὅέὲὪὭὨὩὲὧὩ ὍὲὸὩὶὺὥὰ ὥὸ ὸὭάὩ ὸ 

 ὣ Ὅάὴὥὧὸ άὩὸὶὭὧ ὥὸ ὸὭάὩ ὸ 
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 ὤ ὤ ίὧέὶὩ ὥὸ ὨὩίὭὶὩὨ ὧέὲὪὭὨὩὲὧὩ ὰὩὺὩὰ 

 Ὓὴ ὖέέὰὩὨ ὩίὸὭάὥὸὩ έὪ ὧέάάέὲ ίὸὥὲὨὥὶὨ ὨὩὺὭὥὸὭέὲ ὥὸ ὸὭάὩ ὸ 

 ὅέόὲὸȟ ὔόάὦὩὶ έὪ ίόὧὧὩίίὪόὰ ὧέὲὸὶέὰ Ὣὶέόὴ άὩὸὩὶ ὶὩὥὨί ὥὸ ὸὭάὩ ὸ 

 ὅέόὲὸȟ ὔόάὦὩὶ έὪ ίόὧὧὩίίὪόὰ ὸὶὩὥὸάὩὲὸ Ὣὶέόὴ άὩὸὩὶ ὶὩὥὨί ὥὸ ὸὭάὩ ὸ  

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 statistically significant are indicated by 

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

6. Results 

6.a Impact Evaluation Results  

/tt Řŀȅǎ ƻǊ άŜǾŜƴǘǎέ ŀǊŜ ŘŜǎŎǊƛōŜŘ ǇǊŜǾƛƻǳǎƭȅ ƛƴ {ŜŎǘƛƻƴ оΦŀΦƛƛΦ  ¢ƘŜ ŦƛǊǎǘ ŜǾŜƴǘ 5¢9 ŎŀƭƭŜŘ ǿŀǎ ƻƴ !ǳƎǳǎǘ 

16, 2012.  The forecast for that day indicated a high near 90°F.  However, this high temperature 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 (HE 16-HE 19).  After the event, it was learned that nearly 

a third of the customers in the treatment groups 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 nearly 40 percent of T1 and nearly 25 percent of T2 not receiving notice.  The analyses for the four 

treatment groups were all performed using the data as it was received.  Customers who did not get 

notified were still included in the event day analysis. 

  



DTE Interim Report   January 13, 2014 41 

 

Table 15: C1-T1 Demands (Event Day 1 ς All Hours) 

 

Table 15 displays the hourly demands for the C1 customers compared to the T1 customers.  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 difference from 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 

underlying TOU 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 the rationale for no observable behavior 

change by the T1 group on the first event day.  T1 customers have no  technology to aid them in 

reducing their load, which may have had and influence on their event day behavior, or lack thereof.  

More analysis will need to be performed to determine whether or not the education only group (T1) can 

make meaningful changes in their energy usage.  

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 2.51% (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 8.35% (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 1.410 4.97% 1.251 1.568

C1-T1 Demands - Event Day 1 - All Hours

Hour Ending C1 DemandT1 Demand Impact Impact %
Lower 

Bound

Upper 

Bound
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Table 16: C1-T2 Demands (Event Day 1 ς All Hours) 

 

Table 16 shows the hourly demands for the T2 group compared to the C1 group during the 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 group having higher hourly usage than the control group, despite passing the 

ANOVA test.  It appears that there is some attempt at a load reduction by the T2 group in HE 16 through 

HE19 as the group did not follow what would be thought of as a normal load pattern during the event 

hours as can be seen in Figure 12.  Between the known communication errors that affected the T2 

customersΩ ǊŜŎŜƛǇǘ  ƻŦ Řŀȅ ŀƘŜŀŘ ƴƻǘƛŦƛŎŀǘƛƻƴΣ and the high usage bias that exists within the T2 group, 

DTE does not believe that there is enough credible information to make a conclusion about the behavior 

of the T2 customers on an event day.  There is a change in the load curve during the event period but it 

cannot be determined to what extent. 

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

C1-T2 Demands - Event Day 1 - All Hours

Hour Ending C1 DemandT2 Demand Impact Impact %
Lower 

Bound

Upper 

Bound
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Figure 12: T2 Event Day 1  
































