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I. Introduction 1 

A. Identification of Witness 2 

Q. What is your full name and business address? 3 

A. My name is Michael B. McMahan.  My business address is 2 Lincoln Centre, 10th Floor, 4 

Oakbrook Terrace, Illinois 60181. 5 

Q. By whom and in what position are you employed? 6 

A. I am employed by Commonwealth Edison Company (“ComEd”) as Vice President, Smart 7 

Grid / Technology. 8 

Q. Are you the same Michael B. McMahan who has previously submitted direct 9 

testimony in this Docket? 10 

A. Yes. 11 

B. Purpose of Testimony 12 

Q. What is the purpose of your rebuttal testimony? 13 

A. The purpose of my testimony is to respond to the testimony of Staff witness Ms. Jennifer 14 

L. Hinman (Staff Ex. 2.0) regarding ComEd’s budget for the utility Electric Vehicle 15 

(“EV”) Pilot program. 16 
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II. Electric Vehicle Pilot 17 

A. EV Pilot Budget 18 

Q. Staff witness Ms. Hinman opines that ComEd’s EV Pilot budget is potentially 19 

inflated by over $1 million.1  Do you concur with Mr. Hinman’s analysis or 20 

conclusion? 21 

A. No.  Ms. Hinman’s opinion relies on selected data that she obtained from public sources 22 

and on her interpretation of information in data request responses.  She then uses this data 23 

to attempt to calculate costs per unit for certain items in the EV Pilot budget.  Her 24 

calculation of a lower number is the sole basis for her concern that ComEd’s budget may 25 

be inflated.  As I will explain in my testimony, the assumptions and data relied upon by 26 

Ms. Hinman to calculate lower per unit costs for line items in the EV Pilot budget are 27 

inappropriate or mistaken.  The budgeted amounts presented by ComEd for the EV Pilot 28 

program are reasonable. 29 

1. Hybrid Bucket Truck Costs 30 

Q. Ms. Hinman testifies that, based on the average price of $215,000 per unit that 31 

ComEd paid in 2009 for hybrid bucket trucks with an International chassis with 32 

Eaton hybrid drive system and Altec TA40 aerial equipment, ComEd’s budget of 33 

$250,000 per unit for 4 hybrid bucket trucks may be overstated by $35,000 each or 34 

$140,000 in total.2  How do you respond to Ms. Hinman’s analysis and conclusion? 35 

A. Ms. Hinman uses a hybrid bucket truck with Altec TA40 aerial equipment in the cost 36 

comparison with the budgeted hybrid bucket truck in the EV Pilot.  In its response to 37 

                                                 
 

1 Staff Ex. 2.0, 18:346-19:356. 
2 Staff Ex. 2.0, 7:115-8:134, 18:346-19:356. 
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Staff Data request JLH 1.09b, ComEd listed the TA40 as the potential make and model 38 

for the hybrid bucket truck in the EV Pilot.  However, ComEd also provided invoices for 39 

hybrid bucket trucks with Altec TA45 and TA50 aerial equipment in its response to Staff 40 

Data request JLH 1.10a.  ComEd’s intent has always been to purchase hybrid trucks with 41 

a variety of aerial equipment (e.g., TA40, TA45, TA50) under the EV Pilot program, and 42 

our data request responses may not have been as clear as they should have been in this 43 

regard.  Hybrid bucket trucks with aerial equipment have cost ComEd as much as 44 

$266,118 per unit.  While Ms. Hinman acknowledges that certain hybrid bucket trucks 45 

cost $266,118 each in 2009 (e.g., TA50 model),3 she did not consider this data in 46 

developing her estimate. 47 

The $250,000 estimated cost per unit provided by ComEd in its budget is an 48 

average cost for a hybrid bucket truck.  Bucket truck costs vary widely depending on the 49 

mounted aerial equipment (e.g., TA40, TA45, TA50), as well as other components such 50 

as lighting, storage boxes, and ladder racks.  Given that ComEd’s budget is based on 51 

hybrid trucks with a variety of aerial equipment, the average $250,000 per hybrid bucket 52 

truck is a more realistic cost estimate because it is more reflective of the range of 53 

potential costs for these vehicles (between $215,000 and $266,000 for prior purchases), 54 

whereas the $215,000 used by Ms. Hinman reflects only the lower-end of the cost 55 

spectrum. 56 

                                                 
 

3 Staff Ex. 2.0, 8:140-9:144 
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2. Alternative Fueled Vehicles in ComEd’s Existing Fleet 57 

Q. Staff witness Ms. Hinman lists a number of alternative fueled vehicles that ComEd 58 

purchased in the past and concludes that this fact casts doubt on ComEd’s need for 59 

an alternative regulation mechanism and “is contrary to Mr. McMahan’s statement 60 

that ComEd ‘cannot prudently deploy them on a widespread basis without first 61 

piloting them.’”4  How do you respond? 62 

A. My statement remains correct.  First, the 1,774 trucks shown on line 163 of Ms. 63 

Hinman’s direct testimony are, in fact, standard diesel vehicles that run on biodiesel.  64 

They are not EVs.  Second, ComEd has not deployed any alternative fuel or alternative 65 

fueled vehicle in its fleet on a widespread basis without first piloting the technology on a 66 

limited basis.  This is true of biodiesel and of all the vehicle types listed by Ms. Hinman.  67 

With the exception of biodiesel and the Ford Escape hybrids, none of the alternative 68 

fueled vehicle types listed represents a significant portion of the similar traditional 69 

vehicles in service in ComEd’s fleet.  For example, the 50 Prius hybrids and plug-in 70 

hybrids combined represent only about eight percent of the total passenger cars in the 71 

fleet.  Finally, the majority of vehicles proposed by ComEd in its EV Pilot are plug-in 72 

electric vehicles, which are substantially different from traditional vehicles in both their 73 

operations and the “fueling” (charging) infrastructure required – both of which impact the 74 

overall lifecycle costs of the vehicles. 75 

                                                 
 

4  Staff Ex. 2.0, 9:158-10:175. 
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3. Prius PHEV Conversions 76 

Q. Ms. Hinman cites the 10-plug-in electric hybrids currently in ComEd’s fleet as being 77 

similar to those proposed in the EV Pilot.5  Is this statement accurate? 78 

A. No.  These Prius PHEVs are after-market conversions that were converted primarily for 79 

ComEd to begin studying the use of smart grid technology to manage EV charging.  In 80 

terms of both the operational costs and benefits and the charging infrastructure required, 81 

the converted Prius PHEVs are not typical of EVs that will be commercially available 82 

over the next few years. 83 

The vehicles proposed for the EV pilot are “OEM” vehicles that are expected to 84 

be commercially available next year, and are significantly different in both their 85 

operational and charging requirements.  For example, the converted Prius PHEVs have a 86 

5 kilowatt-hour plug-in battery, while the Nissan Leaf will have a 24 kilowatt-hour 87 

battery and the Navistar eStar has an 80 kilowatt-hour battery.  These larger batteries 88 

provide greater electric drive capability, but will also require substantially longer 89 

charging time and higher charging voltage (i.e., Level 2). 90 

4. Nissan Leaf Costs 91 

Q. Staff witness Ms. Hinman testifies that ComEd’s net price for each Nissan Leaf 92 

could be as low as $25,280 if the federal tax credit of $7,500 is still available, and 93 

that at $25,280 per unit ComEd’s budget of $1,620,000 for 45 vehicles at $36,000 94 

each “is inflated by $482,400….”6  How do you respond to this assertion? 95 

                                                 
 

5 Staff Ex. 2.0, 10:176-81. 
6 Staff Ex. 2.0, 11:189-99. 
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A. ComEd agrees with the MSRP of $32,780 for a Nissan Leaf cited by Ms. Hinman, and 96 

included a cost estimate of $36,000 per unit for the Nissan Leaf in its EV Pilot proposal 97 

to account for tax, title, and freight costs.  It is inappropriate to use a budget that excludes 98 

costs that ComEd will incur.  The MSRP of $32,780 Ms. Hinman cites increases to 99 

$35,552 with tax and title (excluding freight).  The remaining difference of $448 per 100 

vehicle is negligible and far less than the costs of optional equipment.  Ms. Hinman’s 101 

own calculation relies heavily on an anticipated tax credit of $7,500 per vehicle to 102 

support the statement that the plug-in car component of ComEd’s budget is inflated by 103 

$482,400.  Removing the tax credit and adding in freight costs (approximately $700 per 104 

passenger vehicle) eliminates the cost difference between ComEd’s budget and Ms. 105 

Hinman’s estimate.  ComEd, therefore, believes that $36,000 is an appropriate and 106 

realistic estimate for the “all-in” purchase cost of a Nissan Leaf. 107 

Q. Why should ComEd not assume that there is a $7,500 tax credit per vehicle? 108 

A. In developing a budget for the EV Pilot, ComEd cannot rely on a tax credit that may or 109 

may not be available when the vehicles are available for purchase.  Historically, such tax 110 

benefits have been phased out as the volume of vehicle sales increased (e.g., Ford Escape 111 

Hybrid, Toyota Prius Hybrid).  The current credit begins to phase out for vehicles at the 112 

beginning of the second calendar quarter after the manufacturer produces 200,000 113 

eligible plug-in electric vehicles as counted from January 1, 2010, and ends beginning the 114 

sixth calendar quarter.7  Further, as explained in the rebuttal testimony of ComEd witness 115 

Dr. Hemphill (ComEd Ex. 6.0), ComEd is agreeing to a recommendation by Staff witness 116 

                                                 
 

7 http://www.fueleconomy.gov/feg/taxevb.shtml. 
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Hathhorn to modify the Rate ACEP tariff to account for any grants or credits that ComEd 117 

uses.  If the tax credit is still available when ComEd purchases the EVs, the Rate ACEP 118 

formula will net those out of the total. 119 

Q. Ms. Hinman indicates that ComEd could be foregoing the $7,500 tax benefit by 120 

waiting until the Alt Reg case is done to purchase the vehicles.8  What is your 121 

assessment of this concern? 122 

A. This “concern” ignores the fact that the Nissan Leaf is not expected to be available for 123 

purchase in Illinois until late 2011 at the earliest. 124 

5. Charging Station Costs 125 

Q. What is ComEd’s budget for charging station costs for the EV Pilot? 126 

A. ComEd has budgeted for 55 Level 2 charging stations for the 55 plug-in vehicles 127 

proposed for the EV Pilot program at a cost of $10,000 each or $550,000 overall.  As 128 

indicated in ComEd’s response to Staff Data Request JLH 1.09b, ComEd proposes to use 129 

Coulomb Technologies CT 2100 Level 2 charging stations.9 130 

Q. What does Staff witness Ms. Hinman conclude regarding ComEd’s budget for 131 

charging station costs? 132 

A. While she presents several different analyses and cost estimates for charging station 133 

costs, her overall conclusion that ComEd’s charging station budget is “potentially 134 

inflated” by $448,140 is based on her use of cost estimates reported in a U.S. Department 135 

                                                 
 

8 Staff Ex. 2.0, 14:272-74. 
9 Staff Ex. 2.0, 6:103. 
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of Energy Study completed in 2008.10  Specifically, Ms. Hinman uses a $1,852 per 136 

charger cost estimate in that study to calculate her alleged overestimate:  “$448,140 137 

[=($10,000 — $1,852)*55].”11 138 

Q. What is a Level 2 charging station? 139 

A. According to the National Electrical Code, charging stations for electric vehicles fall into 140 

three distinct Levels (or types).  These Levels describe how much power is supplied to 141 

the vehicle being charged and have different charging speeds.  In general, Level 1 (Slow) 142 

requires 120V / 13A, Level 2 (Fast) requires 240V / 32A, and Level 3 (Rapid) requires up 143 

to 500V / 200A.  Using Level 1, a Nissan Leaf is expected to fully charge in less than 20 144 

hours, whereas it will fully charge in under 8 hours with Level 2.  Level 3 can fully 145 

charge a vehicle in less than an hour. 146 

Q. Does Ms. Hinman express any concerns regarding ComEd’s proposal to use Level 2 147 

charging stations and, if so, what is your assessment of that concern? 148 

A. Ms. Hinman’s discussion of Level 1 charging stations implies that use of Level 1 149 

charging stations may or could be appropriate for ComEd.  Ms. Hinman indicates that the 150 

Nissan Leaf’s 24 kilowatt-hour battery can be charged in less than 20 hours using a 151 

standard 120 volt outlet (Level 1).12  Given that these vehicles will be used in a 152 

commercial utility fleet, they must be available a minimum of 8 hours per day, and 153 

potentially 16 hours or more during emergency situations (e.g., storm restoration).  A 20-154 

                                                 
 

10 Staff Ex. 2.0, 15:277-17:301, 18:346-19:356. 
11 Staff Ex. 2.0, 16:293. 
12 Staff Ex. 2.0, 12:223-27. 
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hour charge time will not suffice and, therefore, Level 2 (240 volt) charging is essential 155 

to reduce vehicle down time as much as possible. 156 

In addition, the Navistar eStar and the Dueco PHEV digger derrick included in 157 

ComEd’s EV Pilot both require Level 2 charging, per the manufacturers’ specifications. 158 

Finally, as indicated in the U.S. Department of Energy Study from November of 159 

2008, the Level 1 method was only intended to be an entry level voltage during the 160 

introduction of battery electric vehicles, and not the ultimate charging solution, because it 161 

only provides a small amount of power (maximum of 1.44 kW) and can result in 162 

prolonged charge times. 13 163 

In short, ComEd’s proposal is for a pilot of utility EVs.  It would not be a 164 

meaningful pilot if ComEd is required to use charging equipment that is fundamentally 165 

incompatible with utility use. 166 

Q. You mentioned that Ms. Hinman presents several different analyses of charging 167 

station costs.  What is the first analysis Mr. Hinman provided regarding charging 168 

station costs? 169 

A. In discussing ComEd’s equipment cost estimate of $5,000 per charging station, Ms. 170 

Hinman suggests that ComEd could purchase cheaper Level 2 charging stations at 171 

approximately $530 per unit, and come in significantly under budget:  “$245,850 172 

                                                 
 

13 Kevin Morrow, Donald Karner, and James Francfort. November 2008. U.S. Department of Energy 
Vehicle Technologies Program – Advanced Vehicle Testing Activity Plug-in Hybrid Electric Vehicle Charging 
Infrastructure Review Final Report, Battelle Energy Alliance Contract No. 58517. Prepared for the U.S. Department 
of Energy Assistant Secretary for Energy Efficiency and Renewable Energy Under DOE Idaho Operations Office, 
Contract DE-AC07-05ID14517, Section 5.1.1.  (http://avt.inel.gov/pdf/phev/phevInfrastructureReport08.pdf) (“DOE 
Study”) 
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[=($5,000 — $530)*55].”14  While Ms. Hinman correctly identifies that cheaper stations 173 

have less functionality, she fails to recognize the importance of this added functionality to 174 

the Pilot and to ComEd’s customers.  Residential charging stations designed for in-home 175 

use such as the VoltecTM referenced in Ms. Hinman’s testimony include only the most 176 

basic safety and operational functions.  They provide no communications, control, or data 177 

collection capability, all of which are vital to the ComEd EV Pilot.   178 

In order to evaluate the total lifecycle costs of EV ownership and the methods to 179 

reduce those costs, remote communications, load management, and usage data collection 180 

and analysis are all essential.  As mentioned in ComEd’s response to Staff Data Request 181 

JLH 1.09, the Coulomb Technologies CT-2100 charging station was chosen for its ability 182 

to be networked and for its remote communications capability, enabling aggregate 183 

management of the electrical load associated with ComEd’s fleet of plug-in vehicles.  184 

The $5,000 per unit estimate for the CT-2100 is based on a quote from Coulomb 185 

Technologies.  This data gathering and charge management capability will provide 186 

valuable information not only to ComEd for its own fleet, but for commercial and 187 

residential EV owners as well.  188 

Q. What is the next analysis of ComEd’s charging station cost budget provided by Staff 189 

witness Hinman? 190 

A. Similar to the discussion on vehicle tax credits, Ms. Hinman states that by waiting until 191 

the Alt Reg case is done to purchase the chargers, ComEd may be foregoing cost savings 192 

of $137,500 due to the current 50% rebate from the Alternative Fuel Vehicle Refueling 193 

                                                 
 

14 Staff Ex. 2.0, 13:238-43. 
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Property Credit:  “$137,500 [=($5,000/2)*55].”15  However, it would be imprudent for 194 

ComEd to make an investment of this type without some assurance of cost recovery, and 195 

even more so to purchase and install charging infrastructure without any certainty of 196 

being able to purchase the plug-in vehicles to utilize the charging stations. 197 

Also, as mentioned above, ComEd accepts the recommendation of Staff witness 198 

Hathhorn to modify the Rate ACEP tariff to account for any grants or credits that ComEd 199 

uses. 200 

Q. What is the next analysis of ComEd’s charging station cost budget provided by Staff 201 

witness Hinman? 202 

A. Ms. Hinman provides multiple examples in Tables 6-2, 6-4, and 6-5 of charging 203 

infrastructure cost estimates from a U.S. Department of Energy Study from November of 204 

2008.16  As noted earlier, she uses these estimates to calculate her estimated potential 205 

overstatement of $448,140. 206 

Q. Is her analysis and conclusion reasonable? 207 

A. No.  Ms. Hinman fails to cite several assumptions made in the development of the U.S. 208 

Department of Energy Study and fails to analyze or consider whether those assumptions 209 

are realistic under ComEd’s operating conditions.  Namely:17 210 

 EVSE (charging station) located within 40 feet of the breaker panel.  The 211 

majority of existing parking spaces at ComEd’s facilities where charging stations 212 

                                                 
 

15 Staff Ex. 2.0, 14:270-72. 
16 Staff Ex. 2.0, 15:277-17:301. 
17 DOE Study, pp. 30-31. 
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would be located are not within this 40 foot range, requiring additional material and 213 

installation labor. 214 

 EVSE functionality limited to vehicle charging.  As mentioned earlier, use of 215 

cheaper charging stations with only rudimentary functionality defeats the purpose of 216 

ComEd’s EV Pilot, as it provides neither the capability to collect data nor the ability 217 

to exercise remote charge management. 218 

 Existing breaker panels can accommodate additional breaker location(s) and 219 

loads.  This assessment must be done on an individual site by site basis.  However, 220 

this is not an appropriate going-in assumption, given the age of many of ComEd’s 221 

facilities and the fact that load has already been added to them over the years. 222 

 No concrete saw cutting or additional concrete work is required.  The majority of 223 

ComEd’s parking spaces where charging stations would be located are not directly 224 

adjacent to buildings housing electric service panels.  As a result, wall-mounted units 225 

are not applicable, and concrete cutting and repair will be required in most cases. 226 

The U.S. Department of Energy Study costs also do not account for the 227 

installation of protective guard rails, which will be required for ComEd locations given 228 

that the charging stations will be installed in areas with high levels of heavy-duty vehicle 229 

traffic.  It should also be noted that the examples in Tables 6-2 and 6-4 are for residential 230 

and multi-resident facilities and that Table 6-5 assumes an apartment complex circuit 231 

installation - none of which are applicable to the types of installations proposed for 232 

ComEd’s EV pilot. 233 
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While specific installation factors will vary from site to site, ComEd feels that its 234 

$5,000 estimate for installation is more reasonable than those cited by Ms. Hinman from 235 

the 2008 U.S. Department of Energy Study. 236 

Q. What is the basis for ComEd’s budget of $50,000 for incidental equipment and 237 

contingency? 238 

A. As indicated in ComEd’s response to Staff Data Request JLH 1.02, the $50,000 included 239 

for incidental equipment and contingency reflects the level of variability in the actual 240 

costs for installing the infrastructure for 55 Level 2 charging stations.  Given that the final 241 

deployment locations for the EVs and their respective charging stations have not yet been 242 

identified, per-unit costs for charging infrastructure are based on estimates generated 243 

from conversations with charging infrastructure providers, and not actual quotes for 244 

work.  Once approved, final deployment locations will be selected, and more detailed 245 

quotes will be obtained for the necessary infrastructure work.  Types of equipment in this 246 

category include conduit, conductors, service panels, breakers, and other material and 247 

equipment necessary to provide electrical service to the 55 Level 2 charging stations, as 248 

well as any upgrades to electric supply.  This contingency represents 1% of the project 249 

cost and, as such, is quite conservative.  Ms. Hinman’s deletion of this contingency is not 250 

reasonable.18 251 

Q. Please summarize your analysis of Staff witness Ms. Hinman’s conclusion that 252 

ComEd’s EV Pilot budget is inflated by over $1 million. 253 

                                                 
 

18 Staff Ex. 2.0, 19:356. 
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A. As the foregoing indicates, the analysis relied upon by Ms. Hinman to contend that 254 

ComEd’s EV Pilot budget is inflated by an estimated $1.1 million is based on incorrect 255 

assumptions and fails to consider actual costs.  Her estimated costs for both vehicles and 256 

charging stations include tax credits that may or may not be available when the assets 257 

would be purchased; and if ComEd is able to take advantage of any such credits, the tariff 258 

modification suggested by Staff and accepted by ComEd will account for it appropriately.  259 

Her estimated cost for a hybrid bucket truck reflects the low end of the cost spectrum for 260 

such vehicles, versus the mid-range cost budgeted by ComEd.  Her estimates for charging 261 

infrastructure assume use of charging stations with only the most basic functionality and 262 

fail to recognize the critical value of remote data collection and charge management to 263 

the Pilot and to ComEd’s customers.  Lastly, Ms. Hinman neglects to account for several 264 

assumptions relied upon in the model she uses to estimate installation costs for charging 265 

infrastructure that are not applicable in ComEd’s case, resulting in her underestimation of 266 

installation costs for ComEd. 267 

III. Conclusion 268 

Q. Does this complete your rebuttal testimony? 269 

A. Yes.  270 


