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1 I. IntnnlnetionandPnrpose 

2 A. IdentMca tion of W*ess 

3 Q. Please state your name and business address. 

4 A. 

5 Oregon, Wisconsin 53575. 

Nicholas P. Hall, Tec,Wket Works, 165 West Netherwood Road. Suite A, 2nd Floor, 

6 Q. 

7 A. 

8 

9 

By whom are you employed and in what capacity? 

I am the President and Owner of TecMarket Works, an independently owned, operated 

and managed business providing energy efficiency program evaluation services to 

governments, regulatory agencies and utility companies. 

10 

11 Q. 

12 A. 

13 

14 

15 

16 

17 

18 

19 

B. polpolles of Testimone 

What are the purposes of your direct testimony? 

The purposes of my direct testimony ate to: 

(I) Discuss the adequacy of Commonwealth Edison Company’s (TomEd’) proposed 

evaluation, measurement and verification rEM&V”) process for its 2008-2010 

Energy Efficiency and Demand Response Plan (“Plan”). 

Explain the reasonableness of ComEd’s proposal to annualize energy savin@ 

Opine as to CornEd‘s used of “deemed” savings in its EM&V process. 

Descnbe the need for “banking” of goals by ComEd in evaluating its energy 

efficiency and demand response programs. 

(2) 

(3) 

(4) 

20 c. s- of coldnsbw 

21 Q. Please summaTiZe the conclusions of your direct testimony. 



22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

A. 

Q. 

A. 

Q. 

In summary, I find that ComEd’s proposed EM&V process is consistent with standard 

industry practices when considered in light of the statutory budget constraints imposed 

under Illinois law. Iu particular, I conclude the following: 

ComEd’s proposed EM&V process, includmg the summary evaluation 

approaches proposed by ComEd for each program element, reflects reliable 

evaluation practices when considered in light of the EM&V resources available. 

ComEd’s proposal to annualize energy savings for purposes of trackingprogress, 

assessing goal attamment and conducting the evaluations is consistent with 

standard industry practices in the field. 

ComEd’s request that the Illmois Commerce Commission (“ICC’’) or 

‘%ommission” adopt certain measure savings and net-to-gross ratio values is 

reasonable and reflects standard evaluation procedure. 

ComEd should be permitted to “bank” positive energy impacts that exceed a 

given year’s goal to more effectively achieve energy efficiency program cycle 

objectives with annual tracking of progress. 

Jdenti8ca tionofErhI bits 

What attachments are attached to and incorporated in your direct testimony? 

I have attached the following exhibits to my testimony: 

Exhibit 6.1: Mr. Nick Hall’s QuaWications: An In-Depth Look at the Work and 

Experiences of Mr. Hall. 

E -  

Mr. Hall, please summarize your duties and responsibilities in your current p i t i o n  
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57 
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60 

61 

62 

63 

61 

65 

66 

A. 

Q. 

A. 

As President and Owner of TecMarket Works, I am responsible for ail aspects of our 

business operations in our primary markets in the United States and Canada. My primary 

responsibility is to ensure that our firm provides accurate, reliable, independent 

evaluation services for our clients for which energy &iciency, energy supply and 

environmental-related policy and program decisions can be grounded. In this capacity, 

we direct, manage, design, conduct, supervise and provide oversight responsibilities for a 

wide range of energy efficiency and demand reduction program evaluations covering 

hundreds of different types of programs serving all customer markets. 

Mr. Hall, please summarize your educational background and professional experience. 

Upon graduation from high school, I was recruited by the National Security Agency to 

serve as a crypto-analyst working to decode top secret Soviet, Chinese and North 

Vietnamese military communications. After serving in this capacity for four years, I 

attended Sangamon State University in Springfield, Illinois (now the University of 

Illinois at Springfieldh where I obtained an undergraduate degree in Biology and a 

graduate degree in Environmental Administration. In the 197Os, I was employed as an 

aquatic research analyst for the Illinois Natural History Survey, and as a chemist for the 

Illinois Department of Transportation. In 1978, shortly after the United States 

Department of Energy was formed, I was employed by the Illinois Departmeta of 

Administration as an energy efficiency prodrdprogram analyst condubding evaluation 

studies regarding which products, programs and services provided the greatest energy 

savings. In that same year, I transferred to the Illinois Department of Energy and Natural 

Resources where I served as a Program Evaluation Professtonal, evaluating the efficiency 

and effectiveness of publicly-funded energy efficiency programs for the United States 
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67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 II. 

84 Q. 

85 

86 A. 

87 

88 

89 

Depattment of Energy and the State of Illinois. I served in this capacity until 1992 when 

I joined the energy consulting firm of Hagler Bailly, directing and conducting all energy 

efficiency evaluation research for Wisconsin’s utility-fimded demand side management 

P r o m s .  

In 1994, I formed TecMarket Works for the purpose of conducting energy 

efficiency evaluations and research for governments, iitilities and collaborative energy 

efficiency organizations. At last count, I have authored over 280 studies and research 

publications, presented in numerous energy efficiency evaluation conferences and 

association meetings, and directed, conducted or supervised approximately $200 million 

worth of energy efficiency program evaluation studies, independent audit8 and consultmg 

activities. I have been involved in extensive work regarding energy efficiency programs 

in California to which I refer in my testimony. Further details regarding the studies and 

research publications that I have conducted or authored, as well as my membership in 

professional associations and a list of awards that I have received for my work, are 

included in Exhibit 6 1 to my testimony, “Mr. Nick Hall’s Qualifications: An In-De@h 

Look at the Work and Experiences of Mr. Hall.” 

of Statnt~rv F-o& 

Please describe the statutory requirements in Illimois regarding ComEd’s measurement 

and evaluation of its energy efficiency and demand response portfolio. 

Section 12-103(fx7) of the Illinois Public Utilities Act (“Act”) requires ComEd to 

‘‘[Plrovide for an annual independent evaluation of the performance of the cost- 

effectiveness of the utility’s portfolio of measures and the [Department of Commerce and 

Economic Oppntunity’s] portfolio of measures, as well as a full review of the three-yew 
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112 

m. 

Q. 

A. 

results of the broader net program impacts and, to the extent practical, for adjustment of 

the measures on a going-fotward basis as a result of the evaluations.” Fmthermore, 

“[tlhe resources dedicated to evaluation shall not exceed 3% of the portfolio resources in 

any given year.” 220 ILCS 5112-103(fX7). 

Evabtion, Measurement and Verification of C e ’ s  Plan 

A. 

In your professional opinion, what are they key components of a successful evaluation of 

energy effiiency programs? 

There are several important elements in a proper evaluation of energy efficiency 

programs. First, and most importantly, skilled independent evaluation professionals 

should conduct the evaluation effort. Energy program evatuation requires an expert 

understanding of experimental and quasi-experhental evaluation approaches, as well as 

other standard evaluation approaches such as building simulation modeling, billing 

analysis, weather normalization, engineering estimations, effective useful lives, net-to- 

gross (“NTG) analysis, unbiased surveys, and interview data collection. These 

approaches should be applied and conducted, and their results reported, within a 

framework of independence that provides unbiased objective information. n e  

requirement of annual independent evaluation efforts in Section 12-1030(7) goes a long 

way towards achieving the objective of independence. 

Comaonen ts of a Successful EM& VProrW4, 

Second, a proper EM&V process provides results within a policy Rarnework that 

effectively uses those results to assess and improve program going forward. Indeed, the 

Illinois statutory framework is consistent with this approach, and provides for 

‘kdjustment of the measures on a going-forward basis as a result of the evaluations.” 220 
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ILCS 5/12-1030(7). Under such an approach evaluation results are used to 

prospectively mod@ programs and measure energy savings estimates for future program 

planning in future Plan years. In a state such as Illinois where the programs are new. 

there is a lack of prior evaluation studies documenting program results. Therefore, 

“deeming“ or “adopting” certain launch metrics (e.g., estimated energy savings for 

measures) based on documented evaluation results of similar programs in other states is 

the best way to provide Illinois with a solid EM&V foundation. Then, future evaluation 

efforts can modify those values over time as data becomes available. While I do not 

expect that the program evaluation savings will move the overall podolio savings 

numbers up or down by a signifcant amount, they will allow for the deemed values to 

evolve over time as the studies are completed. 

Third, a proper EM&V process allows for the most reliable information from a 

deemed values database or from the evaluation efforts to be used to inform future 

program planning. A deemed value provides a single data point that represents the 

expected average savings impacts from a specific me.asure. The evatuation efforts can 

provide a range of savings estimates for a program a a whole or a measure, within a 

confidence interval. Typically, studies also provide the expected average savings for a 

measure or program. When these studies are rigorous and, for example, employ the high 

rigor approaches associated with the California Evaluation Protocols (e.g., onsite 

metering), the values from these studies can be d m d y  used to adjust the deemed values. 

When lower rigor approaches are used with corresponding lower level9 of reliability 

(e.g., telephone surveys), then multiple studies over multiple years can be aggregated and 

used to update the deemed values. In either case, the evaluation results can be used to 
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136 

137 

138 

139 Q. 

140 A. 

141 

142 Q. 

143 A. 

144 

1 45 

146 

147 

148 

149 

150 Q. 

151 

152 A. 

153 

154 

155 

156 

157 

inform fitture program designs, which is one of the primary purposes of conducting the 

evaluation efforts. 

B. 

Have you re%-iewed ComEd’s proposed EM&V process? 

Yes. I have reviewed ComEd’s proposed EM&V methods as set forth in its Plan and in 

the direct testimony of Michael S. Brandt (ComEd Ex. 2.0). 

Adeauaev o f COdd’S h D  osed EM& VprocesS 

Please describe ComEd’s proposed EM&V activities. 

ComEd’s EM&V approach involves a number of activities, which include the following. 

(i) selecting an independent program evaluation contractor through a request-for- 

proposals process; (u) establishing appropriate EM&V protocols and guidelines; (S) 

establishing stipulated or deemed savings values for prescriptive measures; (iv) 

establishing benchmark NTG ratio values; (v) verifying and performing due diligence of 

project savings; (vi) providing an independent evaluation of program impacts; and (v5) 

providing internal quality assurance and control. 

In your opinion, is ComEd’s proposed EM&V process consistent with standard industry 

practices? 

Yes, it is. As I explained earlier, the most important feature of an EM&V process is the 

use of a skilled and independent evaluation professional, which ComEd proposes to 

select through a request-for-proposals process. It is also consistent with standard industry 

practices to establish transparent EM&V protocols and guidelines to be followed 

throughout the evaluation process. And, as I described above, ComEd’s request to deem 

certain measure savings values and NTG ratio values is also cmistent with standard 
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159 

160 

industry practices. I further find that the EM&V activities of verifying savings, 

independently evaluating program impacts and providing for quality assu~~llloe and 

control (“QNQC”) similarly comport with reliable evaluation practices. 

161 Q. 

162 

163 A. 

164 

Did you assist CornEd in developingtbe EM&V summaries for each program element set 

forth in the Plan filed by ComEd? 

Yes. I have worked iteratively with ComEd to develop these summaries and refme them 

in preparation for filing the Plan. (See ComEd Ex 1.0.) 

165 Q. 

166 A. Yes. The EM&V summaries include a number of evaluation approaches, including 

1 67 metering and monitoring, billing analysis. building modeling, and participant and non- 

168 participant interviews. The ComEd summaries are built on staudard practices that 

169 represent current evaluation approaches, and are consistent with those used in New York 

170 by NYSERDA, as well as those in other jurisdictions in which TecMarket Works has 

171 designed evaluation efforts that have comparable evaluation budgets to Illinois. 

Do ComEd’s program element EM&V summaries reflect standard industry practices? 

172 

173 

174 

175 

176 

177 

178 

I would note, however, that the evaluation approaches described in the summafies 

have been significantly affected by the resources available for the evaluation, which am 

limited by Section 12-1030(7) of the Act to 3% of the portfolio resoma in any given 

year. In developing these summaries, it was necessary to balance the evaluation 

approach with the resources available. This meant, for example, that in some instances 

the budget did not permit the use of higher rigor approaches. Neverthelss, the current 

evaluation approaches set forth in each program element’s EM&V description represent 



179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

1% 

197 

198 

199 

200 

201 

Q. 

A. 

standard industry practices and approaches and independace procedures that are typical 

in our industry and that can be achieved within the resources provided 

How does the Illinois statutory limit on the evaluation budget compare to that of other 

states with which you are familiar? 

I believe that the program evaluation budget laid out in Section 12-103(f)(7) limits the 

options for evaluation approaches. One of TecMarket Works’ responsibilities in 

Califomia since 2002 has been to work for the staff at the California Public Utilities 

Commission (“CPUC) as the Master Evaluation Contractor (“MEC”) for all progcm 

evaluation efforts. In this capacity, I work for the CPUC to help design, budget, direct 

and oversee the state’s evaluation efforts. When I first became the MEC, the state sought 

more reliable evaluation results, but the CPUC’s evaluation budget was only about 4.25% 

of the implementation budget Under this funding level, we often were unable to design 

evaluations that were able to reliably confirm the ex ante energy accomplishments from 

aU of the programs, much less the savings for a specifc measure within these programs. 

As a result, we have focused the most rigorow evaluation efforts on programs with the 

largest energy savings. At this budget level, we are able to evaluate a Little over half of 

the program-level savings in a reliable way, with a number of these studies using rigorous 

methods at the measure-level. 

&cause California wanted more reliable savings estimates that could be used to 

evaluate program impacts and to update paris of its deemed database, California 

iocreased the evaluation budget to 8%. This has allowed us to conduct a risk analysis of 

the programs within the state’s energy efficiency portfolio, from which we found that we 

could conduct higher rigor evaluations on about 20-25% of the proprams, and rely on less 
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202 

203 
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207 

208 

209 
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211 

212 

213 

214 

215 

216 

217 

218 Q. 

219 

220 Q. 

221 

222 

223 

rigorous studies for the majority of the program where we did not need as reliable of 

findings. At this budget level, we also are able to collect measure-level data to update the 

deemed database for a number of our higher-savings measures. 

With the Illinois legislation capping evaluation spending at 3 %  few of the 

evaluation studies will have the resources needed to conduct rigorous program impact 

evaluations, and fewer yet will be able to be conducted so that measure-level deemed 

savings can be adjusted from a single program evaluation study. under these conditions, 

there is a probability that, as described below, the deemed values ComEd is proposing 

will he more accurate than the evaluation findings &the deemed values are established on 

already evaluated and refined deemed vahes from other states. Because the evaluation 

budget in Illinois is limited, I fmd it likely that Illinois utilities will have to rely a great 

deal on using deemed savings, and focus their studies more on updating the deemed 

numbers than using higher rigor program evaluation-focused studies. To cap an 

evaluation budget at 3% of the implementation budget and simultaneously ask that the 

evaluation studies be reliable enough to establish credible program net impacts and 

update deemed values, represents a sigtllficant challenge for our field in Illinois. 

Is ComEds proposed approach to annualize savins within a @en Plan year 

appropriate? 

Yes. Annualized savings, which attribute an entire year of savings to an installed 

measure no matter when that measure was imtalled during the year, is an effective we of 

evaluation resources, especially in light of the limited budgel in Illinois. (See direct 

testimony of Mr. Brandt, ComEd Ex. 2.0.) Adopting an annualized savings approach 
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243 

244 

245 

saves signiticant amounts of money in evaluation, program planning, and projection of 

cost-effectiveness efforts. 

During TecMarket Works’ work in CPUC considered moving to an evaluation 

process in which only actual delivered savings were reported by the month or by the 

quarter, and utilities began to experiment with recording and tracking quarterly savings 

by dividing their annual savings by four. However, when TecMarket Works started 

projecting the evaluation efforts and costs of documenting only a d d  delivered savings, 

we soon realized that to do so would greatly increase evaluation costs for a number of 

reasons. First, weather-sensitive measures would have required weather-adjusted savmgs 

calculations based on the time of year and the install date of the technology. Likewise, 

the date on which a product is purchased or incented by a program does not mean that the 

technology is actually used at that time, meaning that evaluation efforts would have to 

focus assessment resources on when a product was actually installed and used by the 

participants. In addition, projecting program enrollments over a program cycle is 

difticuh, and even more so if a state is starting new progranu in which it has yet to set a 

market presence or establish a deliver). pipeline. It became clear rather quickly in 

California that the state would have had to lower the program evaluation rigor level 

assigmnents and move to less reliable and more costly evaluation fmdings if it focused 

evaluation studies on achieved savings. Thus, the decision WBS made not to assess 

anoualized savings in both the program ex ante planning process and in the evaluation 

efforts. In fact, I am not aware of any state that uses actual delivered energy efficiency 

savings in their evaluation effort or in their program ex ante projections. 
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258 

259 

260 
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264 

265 
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267 

268 

Q. 

4. 

Q. 

A. 

C. 

Do you believe it is necessaty for ComEd to propose certain savings values for the 

Commission to deem in its initial approach to EMBcV? 

Yes. This is a very good approach, and it is consistent with standard industry practice. 

Measurement must start somewhere, and ComEd has proposed a solid foundation of 

savings values built on reliable and repetitive evaluation results. Over tune, ComEd cau 

adjust these values prospectively to apply in the future years of the Plan as the evaluation 

studies begin to show if adjustments are needed. All states of which I am aware use 

deemed savings to project their program results, and then use evaluations to adjust these 

values gomg forward. Whde states with high evaluation budgets can do this faster and 

more reliably than states with lower evaluation budgets, each state frsi begins with 

deemed savings. 

ComEd’s Use of Deemed Savines 

What is your opinion of the specific savings values that ComEd has proposed in its Plan? 

I have examined the deemed savings levels that ComEd has proposed in its Plan (ComEd 

Ex. 1.0) and in the direct testimony of Val R. Jensen (ComEd Ex. 6.0), and I believe they 

are a reasonable and reliable place for ComEd to start. The savings values proposed by 

ComEd are based on California’s Database of Energy Efficiency Resources (“DEER”) 

values, which have a great deal of research behind them. California has spent tens of 

millions of dollars on studies that were used to true-up deemed values to the point that the 

CPUC considers them reliable enough to use them (instead of program-specific 

evaluation results) as the primary program planning and review metric for $2.5 billion 

worth of program efforts. In addition, the veriftcation reports that are to be used to award 

incentive payments to the California utilities in 2008 and 2009 are baed entirely on 
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279 Q. 

280 A. 

281 

282 

2 83 

284 

285 

286 

287 

288 

289 

290 

291 

deemed values. In fact, based on my experience working in Califomiia, because high 

rigor approaches may not be possible for all programs in Illinois, I believe the better 

approach in Illinois i s  to rely on the DEER database’s savings values during the first few 

years rather than the evaluation milts themselves. 

In particular, ComEd’s values for non-weather sensitive measures seem to 

essentially match the deemed numbers used in California, and I would expect future 

evaluations to confirm that these deemed estimates are within the range of savings 

dwumented by the evaluation efforts. I expzct that most program planners and designers 

and evaluation professionals would come very close to these same numbers if they were 

to independently develop their own ex unte values. 

What is your opinion of the NTG ratio values proposed by ComEd? 

I believe that these NTG ratio values are appropriate and reasonable. CornEd’s proposed 

NTG ratio values, which are described in the direct testimony of ComEd witness Mr. 

Jensen ( C o d  Ex. 6.0), are taken from the deemed ex unte NTG ratio values used in 

California. It is my opinion that these values are reasonable and accurate, and that they 

represent what we might expect the evaluations to c o d i  if the three following 

conditions exist in the Illinois program’s NTG ratio evaluation calculations: (1) the 

evaluations count participant spillover as program-induced savings when the participant 

indicates that the program caused the non-iocented action; (2) NTG factors do not include 

market transformation effects; and (3) the programs are operated in some way that uses 

program participation fdters, which would be put in place to limit the participation of 

people or organizations who wlll take the program-covered action even if the program 

did not exist. If any of these conditions do not apply to Illinois, then the NTG ratios in 
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293 

294 

295 

2% 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 Q. 

311 A. 

312 

313 

314 

the CornEd materials may need to be adjusted. There would be a slight downward 

adjustment ifparticipant spillover is not counted. This is because there is some evidence 

that at least some of the Caliiomia NTG ratio values include estimates of spillover. 

There also would be a downward adjustment ifthe program do not use NTG operational 

fitters to limit participation The fitters basically are program terms and conditions that 

limit program eligibility and appeal to potential h e  riders. Also, there would be an 

upward adjustment if evaluators included estimates of market transformation or market 

effects in the NTG ratio estimates. 

With that said, it should be realized that NTG ratios also naturally evolve over 

time. For example. when compact fluorescent light bulbs (“CFL”) fust came out they 

were expensive and few people purchased them outside of a program. However, the 

market bas slowly grown as greenhouse gas and energy efficiency concerns push the 

product in the market. As the market moves toward higher levels of penetration of CFLs, 

and as prices continue to drop, we may see the NTG ratios for these products move 

lower. Thus, the deemed NTG ratio values need to be reexamined every few years as the 

program evaluations and technology penetration studies document changes in the market 

adoption rates. 

D. ‘‘Banlcb~’’ of Enem EUicienw Go& 

Is it important for ComEd to have flexibility in its Plan? 

Yes. The way in which results of program evaluation efforts track the progress toward an 

energy efficiency and demand response savings goal is somewhat unique. Traditional 

programs designed to control energy generation, which can be controlled through a 

centralized function, are ”top-down” technologies. In contraat, energy efficiency and 
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330 
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332 

333 

334 

335 

336 

Q. 

A. 

demand response programs are “bottom-up” technologies. That is, they start with 

individual participants, and their actual energy saving or power reduction potential 

depends on their ability to achizve their participation goals. The market has to be made 

ready for these programs by establishing market networks, developing trade-ally 

relationship, acquiring program partners. and establishing communication channels that 

support the participation needs. Moreover, the program spending streams must predate 

the energy acquisition stream in order to accomplish the madiet conditions that produce 

the savings. All of these factors contribute to a lack of predictability lo program 

performance, which in turn requires flexibility in implementing and managing the 

programs. 

Is program flexibility particularly important for new programs, like the energy efficiency 

programs that ComEd is establishmg under its Plan? 

Yes. As TecMarket Works has found in its work in California, new program-related 

market conditions can take months to establish Normally with new programs, we see 

what we refer to as the “hockey-stick” factor. That is, the graph of the energy savings for 

a new program typically follows the line of a hockey stick The energy savings or 

demand reduction will stay relatively flat for an extended period of time, and then begin 

to ramp-up as the program becomes more and more effective over time. Under these 

conditions, it is ideal for annual energy savings goals to be flexible enough to allow the 

programs to organize, start-up and establish themselves in the market. Although 

satsections (b) and (c) of Section 12-103 ofthe Act establish fixed annual energy savings 

goals for ComEd‘s energy efficiency and demand response programs, 1 believe that 
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337 

338 over a multi-year period. 

CornEd should be permitted some flexibility within this framework to manage its goals 

339 Q. 

340 efficiency plan. 

341 A. 

342 

343 

344 

345 

346 

347 

348 

349 

350 in Illinois. 

Please describe the type of flexibiliQ that you would recommend for CornEd’s energy 

As described in the direct testimony of Mr. Brandt (ComEd Ex. 2.0), I believe thaf if 

ComEd exceeds its statutory goals for energy efficiency in a given Plan year, it should be 

permitted to carry over the excess amount of savings to count towards the following 

year’s goab. This ability l o  manage goals over a multi-year period is known as goal 

“banking”. Goal banking allows managers the ability to take into consideration the 

market conditions that might either provide oppoMties to help programs accomplish 

their goals or act as barriers to the programs. Having the ability to shift program 

approaches and resources to reach the end objective will help the programs succeed and, I 

believe, achieve the objectives of the energy efficiency and demand response initiatives 

351 Q. Does this conclude your direct testimony? 

352 A. Yes 
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An Introduction to Mr. Nick Hall, TecMarket Works 

Mr. Hall is the owner of TecMarliet Works, an Oregon, Wisconsin (Madison area) 
energy efficiency and renewable energy program evaluation and market research f m  
serving utilities, energy companies and government organizations. TecMarket Works 
specializes in helping clients identify and implement strategies to achieve their energy 
efficiency, renewable energy, greenhouse gas, market penetration, and market 
transformation impact objectives. Mr. Hall also understands and researchers the related 
social impacts of energy efficiency and renewable energy programs on the environment. 
TecMarket Works integrates approaches fiomthe fields of market research and program 
evaluation to provide clients with actionable energy and environmental related research. 
Our typical projects involve evaluating energy efficiency and renewable energy program 
processes and operational approaches, assessing markets and market operations for 
energy products and services, researching customer wants and needs, and estimating 
energy and non-energy effects, including greenhouse gas reductions, from program 
efforts In this effort Mr. Hall has conducted hundreds of research projects over the last 
28 years, has authored over 260 publications and is routinely asked to publish and present 
at national and intemational conferences. Mr. Hall is the developer of the California 
Energy Program Evaluation Framework and the lead author of the California Evaluation 
Protocols for documenting energy efficiency program effects. Mr. Hall is also the Master 
Evaluation Contractor for all energy efficiency program evaluations ($40 d o n  in 
2002-2003, $40 million 2004-2005, $170 million 2006-2008) being conducted on the 
California energy efficiency portfolio ($2.5 billion) for 2006-2008. He is also the lead 
advisor for the California Public Utilities Commission on evaluation and protocol 
contents, formats and applications. Mr. Hall was also the lead program and measure 
impact reviewer when the TecMarket Works Team was selected by the California PUC to 
review the energy savings projections for California’s $2.5 billion program portfolio. 
This effort involved the review of measure and program level energy savings projections 
for over 200 programs to estimate the probability and risks associated with the ability of 
these programs to achieve their projected level of savings 

Nick Hall, Background and Qualifications 
Below is an overview ofthe qualifications of Mr. Hall 

Nick Hall 

Nick is the owner of the Wisconsin-headquartered f i i  TecMarket Works. Nick is a 
widely recognized expert in a wide range of energy service evaluation fields, including 
management and process assessments, impact evaluation, energy persistence, market 
research, cost and cost effectiveness assessment and non-energy benefits studies. 

In 2005, the International Energy Program Evaluation Conference honored Mr. Hall with 
the industry’s Lfetzme Achevernenr Award recognizing Mr. Hall’s contributions to the 
energy program evaluation field. This award recognized Mr. Hall’s more than 27 years of 
research and industry support services, authoring over 230 publications in the field. In the 



words of the IEPEC award, The EPEC Lfehme Achrevement Award I S  given to a 
member ofthe evaluatzon community who has consistentlyprovided signrficant 
contribuhons io the energy services evaluahonfield. In the 22-year history of the IEPEC, 
only 8 individuals have been honored with this award. In 2007 Mr. Hall received the 
Intematio~l Award for Outstanding Achievements in energy efficiency program Market 
Research and Program Evaluation. This award was presented by the Association of 
Energy Service Professionals. 

Mr. Hall has literally written the book on how to conduct energy efficiency and 
renewable energy management evaluations, impact evaluations, process evaluations, and 
non-energy benefits research. Mr. Hall was the prime contractor and lead author for the 
development of the California Evaluation Framework that incorporates management. 
process, and impact evaluations into all programmatic studies and is the lead contractor 
(Master Evaluation Contractor) for all California program evaluation efforts. Mr. Hall 
authored the chapter on conducting process evaluations of energy efficiency and 
renewable energy programs (Califomia Evaluation Framework Chapter 8) and the 
chapter that inclndes a section on energy efficiency and renewable energy Program 
Theory and Logic Models (Chapter 4), with an appendix providing examples of each. 
Mr. Hall wrote the non-energy benefits section of the Framework and co-authored the 
energy impact chapters. Nick Hall has personally conducted over 150 process and impact 
evaluations of energy efficiency programs and has led, approved or overseen over 160 
other evaluations in the last 4 years; significantly more than any other single individual in 
the energy efficiency or renewable energy program field. In the last fifteen years Mr. 
Hall has personally led over $12 million worth of program evaluation and market 
research efforts. In addition, as part of TecMarket Works’ current and past California 
Master Evaluation Contractor responsibilities, Mr. Hall has oversee& reviewed, or 
approved $80 million worth of program evaluation activities across all of California’s 
energy efficiency programs for 2002, 2003,2004 and 2005. Mr. Hall is also the lead 
contractor for helping the CPUC establish a $2.6 billion energy services portfolio for 
2006-2008 and is the lead contractor for specifying how all evaluation research will be 
done in Califomia through the development of the 2006 California Evaluation Protocols. 
Mr. Hall is also the Master Evaluation Contractor in California for 2006-2008 
implementing over $70 nullion worth of impact evaluation efforts. Mr. Hall’s early work 
in energy program evaluation won him a referral to the President and Congress for the 
most innovative program impact assessment methods in the United States. 

Mr. Hall was responsible for the landmark Wisconsin motors study that was one of the 
frst major pieces of work in the market transformation area. In an independent critical 
review of a recently completed market transformation research project conducted in 
California, TecMarket Works was recognized as “signtficantly advancing thefield of 
market transformahon research.” TecMarket Works has completed several market 
effects evaluations for a number of major clients. We have also completed a three-year 
evduation of the market effects of twenty-two different program services provided by the 
USDOE’s Federal Energy Management Program. 



Mr. Hall is also known for its seminal work in conducting process evaluations of a wide 
range of energy and load services as well as measuring the effects of energy efficiency 
and renewable energy programs. Mr. Hall has personally led and conducted over forty 
process evaluations of energy efficiency and load reduction services ranging from large 
commercial and industrial programs to residential and low-income programs. These 
efforts typically examine the saturation levels, product or service needs, energy use and 
use efficiency and the effectiveness of service designs, marketing and operations. 

Currently Mr. Hall is working with the state of California to move forward on developing 
greenhouse gas research protocols for energy efficiency programs and is helping the 
Wisconsin legislature write the greenhouse gas legislation for the state. He is cuaently 
establishing the evaluation approach for all USDOE State Energy Programs and will be 
guiding the efforts of these studies for USDOE. Mr. Hall is also serving on the 
Wisconsin Governor’s Climate Change Task Force -Energy Efficiency Sub Committee 
to restructure the energy efficiency p r o m  forthe State of Wisconsin to meet 
greenhouse gas reduction goals. 

In 1992 Mr. Hall joined Hagler Bailly Consulting and moved to Wisconsin to assume the 
responsibly of leading all evaluation efforts for the State of Wisconsin in the Wisconsm 
Demand Side Demonstration efiorts, involving the design and implementation of 14 
different program evaluation studies. 

For the 12 years previous to moving to Wisconsin and forming the f m  TecMarket 
Works (formally TecMRKT Works) hlr. Hall was the Senior Management Operations 
Manager for the Illinois Department of Energy and Natural Resources in which he was 
responsible for the evaluation of all Energy Division programs and agency operations and 
routinely conducted management and operational studies using GAO management and 
operational auditing standards The operations for which Mr. Hall was responsible 
included the Illinois Division of Energy, the Illinois State Museum, the Natural History 
Survey Division, the Water Siwey Divisions, the Geological Survey Division and the 
State Coal Research Division In addition to conducting program evaluation studies, hk. 
Hall has conducted studies of the use of flextime work schedules on agency productivity, 
established new secunty schedules for the State Museum, studied the cost dgerence 
between in-house primary research developing new technologies and the cost of 
contracting those services, among other GAO-grounded studies. 

Mr. Hall was selected by ISM to beta-test IBM’s employee performance assessment 
system In this effort Mr. Hall identified flaws in IBM’s assessment approach that made 
poor performing employees score higher than they should and their best performing 
managers score lower than they should. The changes identified by Mr. Hall resulted in 
more accurate assessments of employee productivity and more rapid advancements of the 
most productive employees across all of IBM’s offices. This system modified hy Mr. 
Hall is now used by many Fortune 500 companies through IBM’s training and 
development branches and subsidiaries. 



Prior to working in the energy research field Mr. Hall worked as a field biologist for the 
Illinois Natural History Survey, and a chemist for the Illinois Department of 
Transportation, After high school Mr. Hall was recruited National Security Agency to 
serve as a ctypto-analyst targeting Soviet, Chinese and North Vietnamese military 
communications. He served in this capacity for four years. Mr. Hall completed his 
undergraduate requirements in the field of biology and completed his graduate 
requirements in the field of environmental administration at Sangamon State University. 
During these years Mr. Hall was also employed full-time as a self-supporting student 
with a wife and 2 children. 



Mr. Hall’s Project Experience 
The followmg paragraphs present a brief summary of selected impact. process, market 
and market transformation evaluation projects completed by Mr. Hall in the h t  several 
years. At the end of each project description is the client contact for that project. 

Energy Program Impact and Effects Evaluations, Performance 
Measurement Projects, and Collaborative Projects 
A summary of program evaluation and performance measurement projects is presented 
below. Most of these projects also incorporated process evaluations. 

CaJifornia 2006-2008 Master Evaluation Contractor 

TecMarket Works was selected by the California Public Utilities Commission to lead the 
development, planning and implementation efforts for all program impact and effects 
evaluations for California’s Public Goods Charge programs. This effort includes 
assessing evaluation needs, building evaluation scopes of work, contractor selection 
assistance, building program evaluation plans and directing the evaluation efforts. These 
efforts are provided via a collaborative teaming approach (TecMarket Team) working 
directly wrth and for the California Public Utilities Coimnission. In this effort TecMarket 
Works leads and supervises a Team of evaluation professionals to direct, manage and 
supervise the evaluations of 250 progmns with an evaluafion bud@ of over $65 million. 
The programs being evaluated total $2.5 billion in program services and is the single 
largest evaluation effort in the history of the energy program evaluation field Contact: 
Peter h i ,  California Public Utilities Commission. (213) 576-7087 

California 200CG2008 Program Portfolio Review and Approval 

TecMarket Works was selected to assist the California Public Utilities Commission in 
reviewing the program plans submitted to the CPUC for approval and implementation. In 
this effort the TecMarket Works Team reviewed all program submissions provided by the 
Caliiornia Investor Owned Utilities to determine ifthe programs should be approved for 
implementation. This effort consisted of reviewing all programs for probable energy and 
demand savings, expected cost-effectiveness, risks associated with goal attainment, the 
program’s ability to reach energy saving goals. technology appropriateness, market sector 
coverage, and the utility’s approach for estimating energy savings. This work was 
conducted by TecMarket Works, leading a team of evaluation experts f b m  across the 
United States. Contact: Peter h i ,  California Public Utilities Commission. (213) 576- 
7087. 

California Evaluation Protocols 
TecMarket Works was selected to lead the development of the evaluation protocols to 
guide how over $100 million worth of evaluation resources can be spent in 2006-2008 
conducting evaluations of energy programs. The protocols developed include impact, 
metering and verifcation, process and market effects evaluations, and also include the 
sampling strategies that can be used within the evaluation efforts and the reporting 



requirements that evaluations need to meet. This work was conducted by a team of 
leading evahation experts from across the United States. Contact: Peter Lai, California 
Public Utilities Commission. (213) 576-7087. 

California Master Evaluation Contractor for All State and Local Programs 

TecMarket Works has been repeatedly selected as the California Master Evaluation 
Contractor to recommend, oversee. and coordinate all the evaluations of California’s 
2002 through 2005 statewide and local energy efficiency programs. This effort 
encompasses approving the evaluation efforts of all program evaluations and providing 
the oversight and coordination of over 160 energy efficiency program stadies across all 
market sectors. In addition, TecMarket Works is responsible for assessing the results 
across all evaluation research conducted on the 2002-2005 energy programs to identify 
meta or crosscutting evaluation results. Contact: Peter Lai, Califomia Public Utilities 
Commission for the 2004-2005 period. (213) 576-7087. Contact Marian Brown, 
Supervisor, Measurement and Monitonng, Southern California Edison for the 2002-2003 
program period, (626) 302-8281. 

Calitornia Master Evaluation Framework Project 

TecMarket Works was selected as the lead contractor to design the new California 
Evaluation Framework under which all program evaluations can be conducted in the 
State of California. This project incorporated a number of nationally recognized experts 
into a single team to examine the full range of energy and demand reduction programs 
and the evaluations that can be used to examine the effectiveness and efficiency of these 
efforts and to understand their impacts. The Framework is essentially an evaluation 
practice guidebook that allows both evaluation professionals and non-evaluators to 
understand the issues and procedures associated with establishing a systematic 
coordinated energy program evaluation approach. The document provides both the 
policy and evaluation implementation guidance needed to successfdly implement an 
evaluation effort. This document has been referred to by evaluation professionals as the 
“Evaluahon Bible” and the “Encyclopedia of Energy Program Evalzcation.” While we do 
not use or endorse these titles, we note them here to help convey the way in which the 
Framework has become a part of the evaluation field. Contact: Marian Brown, 
Supervisor, Measurement and Monitoring Southem Califomia Edison (626) 302-8281. 

. h e r e n  Low-Income Weatherization Program Process and Impact Evaluation 

TecMarket Works conducted a process and impact evaluation for Ameren’s Low-Income 
Weatherization Program. The process results were primarily based on on-site interviews 
with the three agencies that delivered program services, and focused on assessing 
differences in their operations to formulate recommendations for increasing performance. 
Impact results were derived using a weather normalized billmg analysis to assess the 
impacts of the weatherization program on electric and gas consumption. Contact: Mr. 
David Brueggeman, Policy Director, Ameren, 1901 Chauteau Ave, Saint Louis, MO 
63103. (314) 554-4622. 



Analysis of FEW'S Performance Contracting Program - A CSLstomer m e y  
TecMarket Works conducted an evaluation of the USDOE - FEMP Performance 
Contracting Program This evaluation examined customers' experience and perspectives 
related to entering into performance contracts, receiving technology and energy saving 
assistance, monitoring and evaluating performancs timelines associated with performance 
contracts, and participant satisfaction rates and issues. Contact: Dr. Gretchen Jordan, 
Sandia National Laboratory, 950 L'Enfant Plaza, SW Suite 110, Washingtoq DC, 20024. 
(202) 3 14-3040. 

Assessment of the Non-EnerQ Benefits from Wisconsin's Commercial and 
Industrial Energy Efficiency Programs 

This inarket study examined the non-energy benefits to participating C&I customers 
associated with their participation in Wisconsin's Focus on Energy Programs. The study 
examined changes in productivity, sales, and waste generation, among other effects. The 
study documents that the non-energy benefits are valued more highly than the energy 
savings associated with program participation. The study approach worked with program 
participants to calculate the economic value of the non-energy benefits to the participants 
and reports those benefits using different estmation approaches. Contact: Dr. David 
Sutni, PA Government Services Inc., 271 1 Allen Boulevard, Suite 200, Middleton, WI 
53562. (608) 827-7820. 

Assessment of the Potential for Energy Centers in California, Phase I and Phase II 
The goal of this work was to assess the need and potential for energy centers in the 
residential, commercial and industrial sectors in California. In-depth interviews were 
conducted with a broad range of actors in each of the markt sectors to identlfy the 
potential target markets. A key part of the study was to identify sector needs and to 
identify partner institutions. The study also examined a variety of different models for 
managing energy centers in a deregulated California utilay environment. Contact: Mr. 
Jim Chace, Director, Pacific Energy Center, 851 Howard Street, San Francisco, CA 
94103. (415) 973-8576. 

Assessmed of Performance Contmet Service Providers 

In this effort, Mr. Hall, in coordination with the State of Illinois, developed a 
performance contracting evaluation and screening criteria that examined a wide range of 
issues related to the operations and delivery of performance contracting services. The 
approach assessed the performance contractor's ability to identify both high- and low- 
value energy improvements, prioritize these improvements for implementation so that 
both the contractor and client agreed on the change to be made, assess the reliability of 
the monitoring or estimation approach to provide reliable information on the savings, the 
level of on-site follow-up management, operational, and monitoring support needed, and 
the conditions regarding the payment and credit structures. This process was adapted and 
applied to all performance contracts applied to or negotiated with the State of Illinois and 
was adapted by a wide range of local municipalities startmg performance contract 



projects. Contact: Ron Dombrowski, Performance Contracting Program Manager, State 
of Illinois, Department of Commerce. (217) 785-3968. 

BC Hydra Non-Energy Benefits and Incremental Cost Study 
In this study TecMarket Works developed an approach that BC Hydro can use to value 
non-electric or non-energy benefits resulting from their Power Smatt Programs. This 
study identifies three ways in which BC Hydro can identify and value the non-energy 
benefits across their commercial and industnal customers who have participated in 
prescriptive or custom components of the incentive program. In this study, TecMarket 
Works identified and discussed the strengths and weaknesses of three types of assessment 
approaches including the willingness to pay approach, the percent of savings approach, 
and the participant valuation approach. The study also provides estimatad budgets for 
conducting each approach and the timelines associated with these approaches. BC Hydro 
is using the study to determine which non-energy benefits to value and how to conduct 
that valuation approach. The study also reviewed approaches for establishing 
incremental project costs for both prescriptive and custom measures within the same 
business sectors that can be incorporated into cost effectiveness tests. Contact: Iris 
Sulyma, Evaluation Manager, BC Hydro, 900-4555 Kingsway, Burnaby, B.C, Canada 
V5H 4T8. (604) 453-6482. 

California Statewide Residential Customer Needs Assessment Study 

TecMarket Works conducted an assessment of hard-tereach populations for Pacific Gas 
and Electric, San Diego Gas and Electric, Southern California Edison, and Southern 
California Gas. The goal of this study was to identify and describe hard-to-reach 
populations. Hard-to-reach customers are customers who have a primary language other 
than English, who have a moderate-income level, and who live in multi-family housing 
or mobile homes. As part of the assessment, TecMarket Works locrded and summarized 
large quantities of secondary data to describe residential customer segments, particularly 
those customers that are hard-to-reach tenants in small multi-family housing units, 
tenants who pay their own energy costs, customers with limited English speaking ability, 
moderate income customers, rural customers, and others. The study made use of 
commercial market segmentation data, PRISMm, census data, research on cultural and 
social practices, and community studies. This information was used to suggest outreach 
strategies and program designs that will potentially foster greater participation among 
hard-to-reach groups in residential energy efficiency programs. Contact: Shahana 
Samiullah, Analyst, Southern California Edison, 2 13 1 Walnut Ave. 3rd B7, Rosemead, 
CA 91770. (626) 302-8293. 

Cinergy's Home Energy House CaU (HEHC) Program Evaluation 

TecMarket Works evaluated the Cinergy Home Energy House Call program, an energy 
audit program marketed to residential customers. Customers received a walk-through 
audit of their homes and a set of recommendations for energy efficiency improvements. 
Using a customer survey. TecMarket Works examined customer respome to the program, 
customer decision-makiig and the rate and timing of the adoption of energy efficient 
measures. TecMarket Works also completed a billing analysis using PRISMm to 



estimate the savings from the measures that customers decided to install Contact: Kathy 
Schroder, Cinergy Corp., 139 East Fourth Street, Cincinnati, OH 45201. (513) 217-2350 

Cinergy’s Home Energy House Call (HEAC) Impact Evahtations 
TecMarket Worlcs evaluated the impacts of Cinergy’s Home Energy House Call program 
in the states of Kentucky and Indiana (two separate evaluations) Customers received a 
walk-through audit of their homes and a set of recommendations for energy efficiency 
improvements. TecMarket Works performed a pre and post audit analysis of the weather- 
normalized energy usage of the customer’s homes using a neighborhood-matched 
comparison group. The study analyzed factors such as the size of the home, the audit 
company, heating fuel, number of occupants, and other factors. Contact: Kathy Schroder, 
Cinergy COT., 139 East Fourth Street, Cincinnati, OH 45201. (513) 217-2350. 

Cinergy Low-Income Weatherization Process and Impact Evaluation 

TecMarket Works completed a comprehensive process and impact assessment of 
Cinergy‘s Low-Income Weatherization Program. In addition to s t a f f  and contractor 
interviews, 400 telephone surveys were conducted with participants to measure customer 
satisfaction and interaction with the program. The survey examined weatherization 
measures installed for energy efficiency and safety and their impact on utility bills, 
household comfort, and other issues. F’re and post-program utility bill data was analyzed 
for program energy impacts and cost-effectiveness. Contact: Kathy Schroder, Cinergy 
Corp., 139 East Fourth Street, Cincinnati, OH 45201 (513) 217-2350. 

Cinergy’s Non-Profit Energy Management Program (NEMP) Process Evaluation 

The NEMP program was a test program targeting non-profit organizations that serve 
Cinergy’s low-income customers. The program provided building energy auditing 
services to help organtzations control their energy costs so that more of their fmancial 
resources can be allocated to low-income services rather than to pay their energy bills. 
The overall goals of the evaluation were to investigate and verify how well various 
aspects of the program are worlung, to identify steps that can be taken to improve 
program design, delivery and effectiveness in the future, and to identfi current and 
projected program impacts on participants. Contact: George Sundrup, Cinergy Corp , 
139 East Fourth Street, Cincinnati, OH 45201. (513) 287-3316. 

Cinergy’s Pilot Arrearage Reduction Program Process and Impact Evaluation 

TecMarket Works conducted the evaluation of Cinergy’s 2002 Arrearage Redudion Pilot 
Program in which participants were provided incentives and educational training in 
energy management and household budgeting. This study also included a process 
evaluation of the design and operations of the program. The program identified arrearage 
payment impacts relative to a control group and provided recommendations for program 
redesign. Contact: Kathy Schroder, Cinergy Corp., 139 East Fourth Street, Cincinnati, 
OH 45201. (513) 217-2350. 

Cinergy Weatherization Impact Evaluation 



TecMarket Works conducted an energy savings impact evaluation of two residential 
weatherization programs utilizing PRISM software which provides for weather 
normalized estimates of energy use changes post-weathenzation. We conducted two 
studies: the first program was offered in Kentucky, the second in Ohio. The impact study 
focused on identifying the energy impacts associated with the receipt of weatherization 
services provided via Cinergy’s two weatherization programs. Contact: Kathy Schroder, 
Cmergy Corp., 139 East Fourth Street, Cincinnati, OH 45201. (513) 217-2350. 

Comparative Examination of the Northwest Energy Efficiency Alliance and the New 
York State Energy Research Development Authority (NYSERDA) 

This study examined, compared and contrasted the management and operational systems 
of the Alliance and NYSERDA. The study compares the two organizations across a wide 
range of management and operational issues. The purpose of the study was to assess how 
other organizations operate thev energy efficiency, renewable energy and environmental 
programs in order to guide the development of the Wisconsin Focus on Energy Structure, 
management and operational approaches. Contact: Pat Meier, Wisconsin Department of 
Administration, Division of Energy, 101 East Wilson Street, Madison, WI 53702 (608) 
26 1-8870, Pat .Meier@doa.state. wi.us. 

Competitive Commercial and Industrial Customer Market Analysis Database 

TecMarket Works was selected to design, build and populate a competitive analysis and 
customer service database for Hawaiian EleL%ric Company. The database uses an 
expanded Access framework to track individual customers, including corporate 
structures. key decision-makers, drivers of corporate decisions, service issues, 
conipetitive contacts from other suppliers, receptiveness to competitive contacts, service 
expectations, service and technology satisfaction scores and drivers of satisfaction, key 
equipment inventory and condition of equipment, receptiveness to expanded energy and 
energy product services, and many other competitive aspects. The database is used by 
company reps to service customers and by key executives to understand customer issues 
and needs. Contact Georgc Willoughby, Hawaiian Electric Company, 220 South King 
Street, Honolulu, HI 96813. (808) 543-4741 

Consumers Power Collaborative 

Nick Hall served as the senior evaluation advisor to Consumers Power Company, 
providing representation and advice to the utility regarding evaluation goals, designs, 
methodologies, and costs. In this position, Mr. Hall worked with all members ofthe 
evaluation collaborative, including the Michigan Public Service Commission, 
Environmental Decade, the Attorney General’s ofice, representatives from several public 
groups, advisors, and representatives from ABATE - a business organization established 
to assure low cost utility rates in Michigan. Mr. Hall worked cooperatively with all 
groups and provided valuable advice and direction for the group pertaining to the 
collaborative’s evaluation efforts. Mr. Hall advised this $4 million evaluation effort. 
Contact: Ms. Teri Boertman, Director of Research, Consumers Energy, 212 West Michigan 
Ave., MI 49201. (517) 788-2067. 



Consumers Power Company Process and Impact Evaluation 

Nick Hall led a multi-project consulting team in conducting impact and process 
evaluations of Consumers Power Company's residential and low-income programs from 
1995-1996. The impact evaluation techniques included on-site visits, logger metering, 
and billing analysis. Participant and non-participant telephone surveys, trade ally 
surveys, and focus groups provided the basis for comprehensive process evaluation 
results. Contact: Ms. Teri Boertman, Director of Research, Consumers Energy, 212 West 
Michigan Ave., MI 49201. (517) 788-2067. 

Consumers Power M e t  Load Control of Vehicle Charging Systems 
Mr. Nick Hall led and conducted a direct load control evaluation of the Sandy Pines Load 
Control Project. In this project. a feeder line owned and powered by Consumers Power 
was overheating, catching fire and causlng community-wide blackouts. Sandy Pines is a 
recreational-retirement city in central Michigan with a summer population of about 
10,000, in which all of the vehicles operating inthe city are required to be electric. This 
conduction requued every home with a vehicle to have an electric charging system 
During high-demand summer days the system would fail, causing the community to go 
without power. The project mtalled load control devices on the vehicle charging 
systems and set these systems to recharge the electric vehicles after peak load hours, 
reducing load on the over-stressed feeder. The evaluation was designed, planned and 
conducted by Mr. Hall and demonstrated significant load reductions during peak hours, 
enabling the feeder to serve the town during these times. This is the only study of its type 
ever conducted in the United States. Contact: Ms. Ten Boertman, Director of Research, 
Consumem Energy, 212 West Michigan Ave., MI49201. (517) 788-2067 

Consumers Power Load Management pilot Project - End-Use Monitoring 

TecMarket Works personnel teamed with an installation contractor to install and monitor 
air conditioner usage and temperature in 200 homes. Data were collected at five-minute 
intervals. The results of this study showed a diversified demand reduction of just under 1 
kW on a 97°F day with a 50 percent control strategy. The temperature shift in homes did 
not exceed 3' in a four-hour period. Using the data from this monitoring equipment, 
TecMarket Works personnel developed 3-D duty cycle curves showing the percentage of 
air conditioners at a specific duty cycle for every hour of the day. Coupling this 
information with outdoor temperature data makes it possible to estimate the likely 
number of units that would be running for a day with a given pattern of temperature. 
Contact: Ms. Ten Boertman, Ihrector of Research, Consumers Energy, 212 West Michigan 
Ave., MI 49201. (517) 788-2067. 

Consumers Power Load Management Rlot Project - Feeder Level Impact 
Estimation 

TecMarket Works personnel worked with Consumers Power personnel to obtain feeder 
level data at one-minute intervals. These dat4 temperature information, and time of day 
information were used to dynamicaUy estimate the expected load. By using coefficients 
estimated on non-control days, it is possible to estimate the expected load on control 


