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Q. 

A. 

DIRECT TESTIMONY 

OF 

MARK J. NEALON 

FILE NO. ET-2016-0246 

Please state yom· name and business address. 

My name is Mark J. Nealon and my business address is 190 I Chouteau 

7 Avenue, St. Louis, Missouri 63103. 
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Q. 

A. 

By whom are you employed and what is your position? 

I am employed by Union Electric Company d/b/a Ameren Missouri 

I 0 ("Ameren Missouri" or "Company") as Director, Engineering Design & Project 

II Management. 

12 Q. Please describe your educational background and employment 

13 experience. 

14 A. My educational background includes a Bachelor of Science Degree in 

15 Electrical Engineering from the Missouri University of Science & Technology in Rolla 

16 ( 1981 ), a Master of Science Degree in Electrical Engineering from the University of 

17 Illinois in Urbana (1982), and a Master's Degree in Business Administration from the 

18 University of Missouri in St. Louis (I 990). 

19 I have been an employee of Union Electric, AmerenUE, and Ameren Missouri for 

20 over 33 years in a variety of engineering, customer-facing, and supervismy roles, all 

21 within the arena of electric distribution in the Missouri service territmy. Specific 

22 departments I have been a part of include System Meter, Distribution Service Test, 

23 various overhead and underground customer divisions, Reliability Improvement (nmning 
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I the Power On - Undergrounding Program), Smart Grid Strategy & Implementation, and 

2 Engineering Design & Project Management. 

3 Q. Please describe your qualifications. 

4 A. I am a Registered Professional Engineer in the states of Missouri and 

5 Illinois. I am a senior member of the Institute of Electrical & Electronics Engineers and 

6 an active member of the National Society of Professional Engineers and the Electrical 

7 Board of Missouri and Illinois. I was also recently inducted into the Academy of 

8 Electrical Engineering at the Missouri University of Science & Technology. 

9 In 2009, I was named the Manager of Smart Grid Strategy & Implementation at 

I 0 Ameren Missouri. In this role I was tasked to develop, in concett with Ameren Illinois, a 

II corporate strategy around the integration of control, automation and communications 

12 technologies into the electric transmission and distribution infrastructure systems in our 

13 service territory. The technologies emerging at this time included those associated with 

14 the electric transportation industry, which was in the midst of a revival from its earlier 

15 popularity in the 1990s. 

16 Ameren Missouri took this opportunity to tmmerse itself in electric vehicle 

17 ("EV") and vehicle charging technologies. As a result, I was directly involved in the 

18 acquisition of several EV models, the deployment of charging stations at our 

19 headquarters in St. Louis and delivering presentations in several public fonuns, including 

20 the various Smart Grid workshops hosted by the Missouri Public Service Commission 

21 ("Connnission") Staff ("Staff') in Jefferson City, Missouri. Our activity at the time was 

22 focused on self-education of electric transportation-related capabilities and 

23 communicating Ameren Missouri's point of view on the technology in general. With this 
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1 expertise now firmly rooted in our corporation, Ameren Missouri is ready to get involved 

2 on a more aggressive level in the promotion and support of electric transportation and 

3 associated charging technologies. 

4 Q. \Vhat are yom· responsibilities in your current position? 

5 A. As Director of Engineering Design & Project Management, I am 

6 responsible for leading capital project design and project management activities 

7 associated with all bulk and distribution substations in the Missouri service territory, and, 

8 in pmticular, electric facilities therein operating at voltages under 100,000 volts. These 

9 activities encompass several design disciplines, including electric and civil engineering, 

I 0 design drafting, and system protection. I am also responsible for supporting project 

II management activities associated with Ameren Missouri's Energy Delivery electric and 

12 gas capital projects. 

13 Additionally, I lead a pilot project team called EV Promotion & Suppmt that was 

14 launched in early 2016. This team was charged with building on Ameren Missouri's 

15 previous work in the EV space and exploring the various means by which customers and 

16 businesses are motivated to fmther consider electric transportation options. Current areas 

17 of focus for this team include workplace EV charging, fleet electrification options, long-

18 distance public charging and avenues for raising stakeholder awareness of electric 

19 transportation issues and technology. My work on the EV Promotion & Suppott team to 

20 date has led directly to the formulation of this testimony. 

21 Q. What is the purpose of your direct testimony in this proceeding? 

22 A. This direct testimony suppmts a tariff filing that establishes our proposed 

23 pilot program for fueling electric vehicles at Ameren Missouri-affiliated charging stations 
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1 within its service tenitmy. This testimony is aimed at establishing Ameren Missouri's 

2 point of view regarding electric transportation, communicating our philosophy behind and 

3 justification for a more direct involvement in the ownership, deployment and operation of 

4 electric vehicle charging stations and the billing associated with the se1vice provided. 

5 Q. What is the nature of Ameren Missouri's proposal that would 

6 necessitate a tariff rate for electric vehicle charging? 

7 A. As part of the EV Promotion & Support effort I lead, Ameren Missouri 

8 proposes to deploy an electric vehicle charging station pilot project aimed at investigating 

9 the merits of providing an EV charging service intended for use by both the long-distance 

10 driving public and the con11nunities that are situated along long-distance driving 

11 corridors. 

12 This will involve the identification of six charging station site locations, or 

13 "charging islands," each of which will feature both direct cmTent fast -charging ("DCFC") 

14 and standard Level 2 alternating current ("AC") charging stations for public use. These 

15 charging islands will be located in selected communities along the I-70 interstate corridor 

16 between Boonville and St. Louis City- respectively the western-most and eastern-most 

17 reaches of the Ameren Missouri service territory along this route - plus an additional 

18 charging island in Jefferson City. Ameren Missouri chose the I-70 corridor for this 

19 charging station deployment for tln·ee reasons: (I) it is the most heavily trafficked 

20 interstate in Missouri (with 2013 Ammal Average Daily Traffic volume exceeding 

21 100,000 vehicles in St. Louis City and County, and in the range of 30,000 to 50,000 

22 vehicles west of St. Charles County); (2) it connects the two largest metropolitan areas in 

23 Missouri that together account for over 80% of the EVs registered and operating in the 
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I state; and (3) it ts the interstate corridor selected by the Missouri Department of 

2 Transportation ("MODOT") for its "Road to Tomorrow" initiative, launched in June 

3 2015. Ameren Missouri's proposal for corridor charging along I-70 is complementary to 

4 the Road to Tomorrow initiative, and there has been on-going communication with 

5 MODOT regarding this proposed pilot project. 

6 Ameren Missouri designed the distance between adjacent charging islands to be 

7 in the range of 20 to 45 miles and is intentionally planning their locations to serve both 

8 the local communities and the corridor's long-distance driving public. In the spirit of 

9 providing a tmly public setvice that accommodates all currently available EV models, 

10 each of Ameren Missouri's six charging islands will feature DCFC and standard Level 2 

11 AC charging stations that provide access to all industry-standard plugs. Ameren 

12 Missouri proposes "pay at the charger" transactions in order to mirror the kind of liquid 

13 fueling experience with which consumers are familiar. These "on-the-spot" transactions 

14 can take the form of a credit card payment using a toll-free telephone number, magnetic 

15 card swipe technology, radio frequency identification, or billing to an account the EV 

16 Customer1 may already have with the charging station network vendor. 

17 For this pilot, Ameren Missouri proposes the electric fueling charges take the 

18 form of a flat rate charged per 15-minute "plug time" interval, regardless of the amount 

1 I will be discussing several types of"customers" throughout this testimony. For the sake of consistency, I 
will use the following tenus to reference each customer type: 

11 EV Customer11 an EV owner, lessee, or charging station vendor account holder, who may or may not 
also be a Utility Customer; 
11Non-Participating Customer11 a customer to whom Ameren Missouri provides traditional electric 
service, who is not also an EV Customer; 
11 Participating Customer" a customer to whom Ameren NHssouri provides traditional electric senrice, 
who is not also an EV Customer; 
"Utility Customer" traditional electric service customer of Ameren Missouri who is either a 
Participating or Non-Participating Customer. 
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of energy dispensed or the length of time necessary to dispense it. Ameren Missouri 

2 currently does not have a tariff defining the rates to be paid for EV Customers utilizing 

3 charging stations, and we are not aware that the Commission has endorsed a time-based 

4 fee assessment concept that would address the potential energy re-sale concerns when 

5 third parties begin building and operating charging stations of their own. Regardless, for 

6 reasons I will discuss later in this testimony, Ameren Missouri believes it is appropriate 

7 for an electric utility to conduct a pilot project of this nature even though the service 

8 involved is not part of the traditional suite of offerings provided to Utility Customers. 

9 Q. Why is Ameren Missouri choosing this particular ar>proach to EV 

10 charging? That is, what are the specific needs Ameren Missouri is lool<ing to 

II adth·ess with this pilot project? 

12 A. The evolution of EV technology offerings in the United States is 

13 progressing at a very rapid pace - the same pace, for all practical purposes, as the 

14 advances being made in battery technology. Ameren Missouri believes that the 

15 "breakthrough" EV- the model that begins removing the last of the vehicle barriers to 

16 widespread consumer adoption - will be the EV that offers at least a 300-mile range and 

17 costs less than $30,000 (before incentives). When this happens, American consumers 

18 will have their first viable alternative to gas-powered vehicles since the EV revival began 

19 back in 2011. 

20 There is a high probability that the 300-mile, $30,000 "breaktluough" in EV 

21 technology will be realized in 2020 or before, as evidenced by the unveiling of the 

22 200-mile, $35,000 (before incentives) Chevrolet Bolt and similar offerings from other 

23 auto manufacturers already planned for 2017. This will create new end-uses for EVs that 
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stand to significantly expand the market, including worry-free, long-distance driving, 

2 light commercial and industrial delivery/transport, and public transit. 

3 While the prospect of all this would unlock huge benefits for Ameren's Utility 

4 Customers and the general public (as will be discussed in detail later in this testimony), a 

5 potentially lingering issue is that the driving public will expect charging infrastructure to 

6 be readily accessible in order to accommodate these new freedoms. Put another way, in 

7 the absence of any action being taken to deploy public charging means, along medium 

8 and long-distance driving routes in pat1icular, the infrastmcture barriers to consumer 

9 adoption of EV will remain despite the last of the vehicle barriers having been removed. 

10 The longer this kind of vehicle choice is constrained, the longer the associated societal 

II benefits are forestalled. So, rather than wait for the full emergence, Ameren Missouri 

12 believes we should be on the front end of the EV breakthrough, with infrastructure in 

13 place not just to accommodate, but to foster, its growth. 

14 In the end, as a means of enabling EV technology that offers a medium to long-

15 distance driving alternative to the consumer public for the very first time starting next 

16 year, Ameren Missouri sees the deployment of a public EV charging service along 

17 regional driving corridors as serving a need that will ultimately allow Missouri 

18 households the benefit of having an electric vehicle be their household's only vehicle. 

19 Q. Yon stated this is a "charging con·idor pilot project." By conducting 

20 this pilot project, what is it that Ameren Missom·i wants and expects to leam about 

21 the physical deployment of these new assets? 

22 A. There are several deployment-related aspects of this pilot project that 

23 represent learning oppmtunities for Ameren Missouri, including developing a clear 
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I understanding of the costs and schedules involved, and the most effective options for site 

2 locations and site host partnerships. 

3 Unique to this pilot project is the fact that while in the end it deploys physical 

4 assets that provide electric service, the assets involved do so to support a specific end use 

5 - driving a car. This places Ameren Missouri in the position of not only providing the 

6 traditional line extension and associated transformation, but also providing, operating and 

7 maintaining the charging stations themselves and the electric panel that distributes energy 

8 to each of them. Ameren Missouri intends to determine the most efficient deployment 

9 model for accomplishing this from both cost and scheduling standpoints. This includes 

I 0 selecting the best charging station hardware and network vendor for this application and 

II determining the partners best suited for the various stages of field installation and site 

12 COnllillSSIOlllng. 

13 Ameren Missouri also anticipates a need to acquire easements from local property 

14 owners in the identified communities for the traditional line infrastructure as well as the 

15 charging station panel and equipment. While the securing of easements is a standard pa1t 

16 of daily business at Ameren Missouri, there are numerous learning opportunities 

17 associated with this particular application, including how to: (I) garner local support for 

18 the installation of such facilities; (2) interest-specific property owners in playing "host" to 

19 this new type of installation; and (3) best address the types of issues that will surface in 

20 the negotiation of property agreements with these pa1ties. Becoming adept in all of these 

21 project management areas will only serve to minimize the time necessary to deploy 

22 additional charging islands in the future, if prudent, and hence reduce cost. 
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I Today, the fastest charging station that is commercially available for public use 

2 charges an EV at a rate of 50 kilowatts ("kW"), the equivalent of recovering 75 to 100 

3 miles of electric range in roughly 30 minutes. This is obviously not yet comparable to 

4 the current consumer experience of fueling with gasoline or diesel. This predicament 

5 invites two more opportunities for learning: (I) establishing which types of merchants or 

6 venues are the best for locating charging islands in that they offer a means by which EV 

7 Customers can occupy themselves for the "dwell times" involved (which can be an hour 

8 or more for a 200-mile vehicle battery); and (2) determining the ways in which Ameren 

9 Missouri can build upgrade capability into the charging island installations as a means of 

10 preparing now for charging speeds that are expected to approach !50 to 300 kW in the 

II next several years. 

12 Q. By conducting this pilot project, what is it that Ameren Missouri 

13 wants and expects to learn about the EV Customers involved as they use this 

14 service? 

15 A. There are several EV Customer-related aspects of this pilot project that 

16 represent learning opportunities for Ameren Missouri, including, but not limited to, the 

17 nature and extent of charging behaviors, the degree to which they are satisfied with the 

18 charging setvice, and the impact this service offering ultimately has on the consumer 

19 adoption ofEVs within the setvice territmy. 

20 In addition to the physical means by which EVs are fueled, charging station 

21 vendors bring to the table a software network application with which the charging 

22 stations can be remotely monitored, controlled and managed. Based on our knowledge of 

23 these network capabilities, Ameren Missouri will have access to data on charging 
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1 durations, "plug-in" durations, numbers of charging sessions, numbers of unique and 

2 repeat EV Customers, the energy dispensed, charging station traffic by time-of-day and 

3 day-of-the-week, revenues collected, and more. This data will be available not only by 

4 individual charging station (or "plug"), but by charging island, by the community served, 

5 and across the total network. Fmiher analysis of this data can be used to evaluate the 

6 quality of the choices made for both charging island sites (e.g., with respect to 

7 merchant/venue types or their times of operation) and the communities served (e.g., with 

8 respect to their populations or distances off the interstate). 

9 With regard to customer satisfaction, Ameren Missouri will ultimately be judged 

10 by the EV Customer base as a result of their personal experiences with finding these 

11 charging stations, using them to fuel their vehicles and completing their transactions. 

12 Ameren Missouri proposes to make available a tmly public charging service that is not 

13 discriminating of any EV Customer, plug-in vehicle or charging network association (if 

14 any). Ameren Missouri's goal is to deliver an EV Customer experience that is as 

15 satisfying as possible with these unmanned charging facilities, in conce11 with our 

16 "Customer First Customer Now" commitment and mindset. As such, there will be much 

17 to learn regarding the elements that make for such an experience, including: (1) the ease 

18 with which the charging islands can be located; (2) the availability, performance and 

19 reliability of the charging station hardware; (3) the smoothness of the various payment 

20 methods; ( 4) the quality of the technical/phone support available; (5) the reasonableness 

21 of the pricing; and (6) the local attractions available for occupying the driver and 

22 passengers during the charging period. Between the data that will be available on 

23 equipment performance and the ability of various charging station registration websites to 
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1 log EV Customer comments and feedback, there will be significant, near real-time 

2 information with which Ameren Missouri can gauge the quality of the EV Customer's 

3 experience and make any necessaty adjustments. 

4 Lastly, Ameren Missouri feels that to the extent these charging corridors truly 

5 enable the long-distance capability that EV technology provides, these deployments 

6 should have a positive, discernable effect on consumer adoption. To date, plug-in EVs 

7 represent roughly 0.18% of new vehicle registrations in Missouri going back to 20 II. 

8 Ameren Missouri currently receives aggregate quarterly vehicle registration data from the 

9 Electric Power Research Institute ("EPRI") that is presented nationally, by state and by 

I 0 service territory. EV registration data stratified by county is also available based on our 

11 recent discussions with IHS Automotive (formerly R. L. Polk & Company). Ameren 

12 Missouri proposes to use this data to investigate EV adoption trends in its service 

13 territory in the wake of the I-70 deployments, particularly comparing counties along the 

14 corridor to those more remote from it. 

15 The language in the accompanying tariff refers to Ameren Missouri's proposal as 

16 a "three-year pilot project," a reference to the length of the study period being suggested 

17 subsequent to the charging island deployment. The aforementioned data sources offer a 

18 wealth of information that will allow Ameren Missouri the benefit of learning the 

19 described, and three years is the period of time we feel would be sufficient to confirm 

20 them and the other impacts of this public charging service. The tariff fiuther describes 

21 rep011ing as being conducted annually, though Ameren Missouri is willing to consider 

22 other suggestions on reporting frequency. 
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Q. Why should Ameren Missouri pursue this "charging conidor pilot 

2 pt·oject" rather than simply wait for au entity in the ft·ee market to do so? 

3 A. Within the Kansas City and St. Louis metropolitan areas, hundreds of EV 

4 charging stations exist for public use, and these numbers are steadily growing. Despite 

5 this, there are a couple of glaring infrastmcture gaps that still persist today: (I) a lack of 

6 regional cmmectivity; and (2) a lack offast-charging service equipment. 

7 First, large communities are not "connected together" with charging infrastmcture 

8 on a regional basis in Missouri. Given the driving ranges of EV s today, their owners 

9 might comfortably navigate Kansas City proper or, to a lesser extent, St. Louis Metro 

I 0 proper thanks to the EV charging facilities located within these cities. However, what 

II most of these drivers can't conveniently do today is make the trip from Kansas City to 

12 St. Louis or vice versa, much less a trip even half that distance- to Columbia or Jefferson 

13 City or Lake of the Ozarks, for example - from either starting point. 2 

14 Second, while website sources indicate the existence of a few charging stations 

15 along regional routes, they are either: (I) Level 2 AC charging stations, which require 

16 several hours to fully recover an EV's range, or (2) Tesla charging stations, which feature 

17 a proprietaty (as opposed to an industry standard) charging plug. The fastest 

18 commercially-available charging stations today featuring standard charging plugs are 

19 what the industly refers to as DC Fast Chargers. At 50 kW of output power, they can 

20 recover 7 5 to I 00 miles of electric range in 30 minutes, but they currently do not exist in 

21 sufficient numbers to fully enable the long-distance driving capability of next year's 

2 The exceptions to this are Tesla EV owners; some Tesla models have in excess of200~mile ranges today 
and are acconunodated by a regional build~out of proprietary charging islands. 
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1 200-mi1e range EV models. 

2 There is nothing to stop today's free market from addressing these two 

3 infrastructure gaps, provided of course there is a desire to do so in combination with the 

4 right business model. Notwithstanding, the free market has not stepped up to do this, 

5 either in Missouri or elsewhere in the Midwest, likely for a lack of those very criteria. In 

6 response to similar inactivity on both regional and national levels, some state 

7 jurisdictions have stepped in and authorized, to vmying degrees, local regulated entities 

8 to get involved in the deployment of such infrastructure. This very issue was brought up 

9 recently in the form of Attachment B to the Commission Staff's Agenda for Workshop 

10 and Reques/ for Commenls, filed Januaty 15, 2016, in File No. EW-2016-0123. In 

11 particular, Question 7 of this attachment asked "what other states [are] doing to fund the 

12 development and installation of EV charging stations" and whether or not "cost recovety 

13 [is] allowed through a utility's rates." (Please refer to Schedule MJN-1 for Ameren 

14 Missouri's response to this question). 

15 Ameren Missouri considers it appropriate to engage as a regulated entity in order 

16 to address this infrastructure gap and believes that now is the time, given the current state 

17 of EV technology. Since the provision of electric service began, utilities have provided a 

18 single point of electric service to Utility Customers' premises - historically a fixed 

19 stmcture on a tract of real estate wherein inhabitants are sheltered from the environment, 

20 are heated and cooled, and can work, play, eat ancVor sleep. Today, modern technology 

21 has introduced a new kind of premises- a "mobile premises"- occupied by a new kind 

22 of customer - a "mobile customer" - wherein they are sheltered from the environment, 

23 are heated and cooled, and can work, play, eat, ancVor sleep, for the period of time they 
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I are traversing the service territory. Like the traditional stmctural premises, this new 

2 "mobile" premises also requires a single point of electric service - the charging port - in 

3 order for it to serve its intended purpose. 

4 The most recent Missouri Comprehensive State Energy Plan (October 2015) 

5 states that, due to the close inter-relation between EV charging stations and the electric 

6 grid, "electric utilities are uniquely positioned to help support electric vehicle 

7 infrastmcture and charging station networks." Ameren Missouri agrees and is proposing 

8 this EV charging pilot project as a tangible and creative means of providing such support. 

9 We clearly see an opportunity like this- especially amidst the dormancy of free market 

10 activity to seize it- as lying comfortably within our domain, both as an electric service 

II provider and as an owner/operator of delivery service assets. 

12 While Ameren Missouri is not prepared to declare long-distance EV charging an 

13 "essential service," we are positing that it, like our area lighting offering, can be 

14 considered a "public service" to the extent that it enables the free flow of people and 

15 goods across our state. Public area lighting and public charging stations are both 

16 consumers of distribution service, and Ameren Missouri sees both as wo11hy of regulated 

17 offerings, despite neither being something that we alone have the skillset to provide. 

18 Lastly, with the announcement earlier this year of the first medium-range mass-

19 market electric vehicles becoming available in 2017, Ameren Missouri is stmck by the 

20 realization that both the private sector and regulated utilities may be too late in 

21 adequately addressing the long-distance charging infrastmcture gap. The consumers who 

22 start seriously considering the possibilities of electric long-distance travel with next year's 

23 EV models will likely expect the charging stations enabling this kind of travel to already 

14 



Direct Testimony of 
Mark J. Nealon 

1 be in place - and unfortunately they will not be, at least not on a widespread basis. The 

2 transformation and the preparation for what is an inevitable future in electric 

3 transportation, both for Missourians in general and our Utility Customers specifically, 

4 must begin somewhere and be undertaken by someone, and Ameren Missouri is willing 

5 to assume that responsibility. 

6 Q. What is the anticipated cost of the charging conidor pilot project? 

7 A. The average cost to procure equipment, install, and commission each of 

8 the EV charging islands along I-70 and in Jefferson City is estimated at $95,000. This 

9 would result in a total infrastructure investment of $570,000 after completing all six 

10 charging islands along the proposed driving route by the end of2017. The $95,000 per 

11 charging island is comprised of an average $15,000 Ameren Missouri line extension and 

12 transformation cost, an average $60,000 hardware cost for charging equipment and an 

13 outdoor electric panel, and an average $20,000 cost for civil construction, hardware 

14 installation and site commissioning. On-going expenses for all six islands are estimated 

15 at $40,000 annually for hardware operation and maintenance and for access to the 

16 vendor's managing charging station network. Lastly, education and marketing expenses 

17 are estimated at $10,000 annually for the first three years after deployment is completed. 

18 There are federal and state tax credits associated with the deployment of EV 

19 charging infrastmcture that could reduce Ameren Missouri's investment total and benefit 

20 Utility Customers - a federal tax credit of 30% (up to $30,000) through December 31, 

21 2016, available per physical charging island location, and a Missouri state tax credit of 

22 20% (up to $20,000) through December 31, 2017, available per annum pending state 
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I funding decisions. It is also possible to sell these credits as a means of achieving the 

2 same benefits. 

3 Q. What will the cost be "at the pumJl" for the consumer and how did 

4 you arrive at that Jlricing for the electric fueling transaction? 

5 A. The rate tariff being filed with this testimony proposes a "plug time" 

6 charge to the EV Customer of $2.50 per quatter hour of use for the DCFC charging plugs 

7 and $0.30 per quarter hour of use for the Level 2 AC plugs. The difference between 

8 these two proposed rates is based on the significant difference in charging speeds 

9 provided by the two types of chargers. The payment processing fee is 2% of the 

I 0 transaction amount plus $0.25 (per vendor quotation), but this is embedded in the 

11 proposed rates and will not be assessed separately. The primaty determinants of these 

12 price points were: (1) the results of a charging island traffic study conducted for the 1-70 

13 and Highway 54 corridors; (2) the net revenues from "corridor charging" over the 15-

14 year operating lives of the charging equipment; and (3) the equivalent prices of a gallon 

15 of gasoline relative to the charging rates selected. Each of these determinants will be 

16 discussed presently in greater detail. 

17 Q. What did Ameren Missouri's traffic study entail, and how di<l that 

18 heiJl you determine the amount of use that the JlrOJlosed charging islands would get? 

19 A. The traffic study of the I-70 corridor from St. Louis to Boonville and the 

20 Highway 54 corridor fi"om Kingdom City to Jefferson City was based on Annual Average 

21 Daily Traffic ("AADT") data for these routes provided by MODOT for the year 2013. 

22 (Please refer to Schedule MJN-2 for MODOT's maJl of this AADT data). MODOT 

23 defines the "daily traffic" for a particular point along a driving route as the total number 
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1 of vehicles - private and commercial -passing that point going in either direction every 

2 day. The AADT is the average of all these daily traffic volumes over the course of a 

3 year. The preliminaty goal of utilizing this data was to get to how much of this daily 

4 traffic involves one-way trips of 40 miles or more in passenger vehicles, because if the 

5 vehicles making these one-way trips were EVs, they would have to charge at one of the 

6 corridor islands in order to get back. 

7 Ameren Missouri first took the AADT volumes for all the appropriate segments 

8 of l-70 and Highway 54 and their associated exits, and subtracted 35% at MODOT's 

9 recommendation as a means of eliminating all commercial traffic across the board. Then 

I 0 a conservative assumption was made that 100% of all the on-ramp/off-ramp traffic was 

II involved in one-way trips of less than 40 miles. All this traffic volume was then used to 

12 remove the maximum daily passenger vehicle traffic from the I-70 and Highway 54 

13 backbones. Overall, this reduced the traffic numbers along these backbones another 

14 50%. The remaining traffic volumes from these two successive operations were then 

15 multiplied by 0.00045, the fraction of Missouri's population of registered passenger 

16 vehicles (3,626,224 per the Missouri Department of Revenue) that were Ameren 

17 Missouri service territoty EVs (1,686 per EPRI) as of year-end 2015. 

18 The daily traffic volumes remaining at this stage were considered the number of 

19 Ameren Missouri EVs that could be involved in trips requiring a charge to "get back"-

20 these EV traffic volumes averaged 6.5 vehicles between adjacent charging islands along 

21 I-70 and 2.5 vehicles between l-70 and Jefferson City along Highway 54. The last step of 

22 the analysis was to reduce these figures a final time based on the anticipated willingness 

23 oftoday's EV driver population to actually use the new corridor charging facilities. 
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1 As of year-end 2015, the EVs in Ameren Missouri's service territory were split 

2 49%/51% between full battery electric vehicles ("BEV") like the Nissan LEAF and 

3 plug-in hybrid electric vehicles ("PHEV") like the Chevrolet Volt. Ameren Missouri 

4 assumed that 25% of current BEV owners would not venture onto I -70 at all due to their 

5 either: (1) feeling skittish about it; or (2) merely being content with their short distance 

6 commuting routines. We also assumed that 75% of current PHEV owners would not 

7 bother to charge along I -70 due to a combination of: ( 1) the much longer charging times 

8 involved with Level 2 AC chargers; and (2) they are already accustomed to covering long 

9 distances on gasoline power. 

10 Subsequent to these final traffic reductions, and assuming the resulting vehicle 

11 averages represent EV s traveling both east and west as they head to a particular 

12 destination and then retnrn (thus requiring a single charge), the "plug traffic" anticipated 

13 at the charging corridor islands immediately after they are built was determined to be 1.5 

14 charging sessions daily using DCFC plugs (each 30 minutes in duration) and 0.5 charging 

15 sessions daily using Leve12 AC plugs (each 3 hours in duration). 

16 Q. What ldnd of revenue test was performed in order to validate the 

17 charging rates being proposed in the accompanying rate tariff? 

18 A. Ameren Missouri performed a detailed Utility Cost Test ("UCT") 

19 assuming 15-year operating lives for the equipment at the six charging islands. The 

20 15-year Net Present Value ("NPV") of net corridor charging revenues -i.e., [corridor 

21 charging revenues]less the [revenue requirement for the charging island investment and 

22 annual costs), less the [transmission, distribution, energy and capacity costs associated 

23 with corridor charging], is negative at the $10.00 and $1.20 hourly "plug time" rates 
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being proposed for the two plug types. This 15-year NPV calculation is also negative at 

2 charging rates that are 50% higher- $15.00 and $1.80 per hour respectively for the two 

3 plug types. In fact, the 15-year NPV calculation does not begin to go positive until we 

4 approach hourly charging rates that are 100% higher- $20.00 and $2.40 respectively for 

5 the two plug types. This obse1vation alone goes a long way in explaining the reasons 

6 why the free market has not stepped up to deploy charging infrastructure in long-distance 

7 corridor settings. The business case would be difficult for any entity requiring a quick 

8 payback period. 

9 However, for Missouri's State Energy Plan to cite that "electric utilities are 

10 uniquely positioned to help suppOit electric vehicle infrastmcture and charging station 

II networks" is extremely inhtitive, and for one reason that ultimately made all the 

12 difference in the results of Ameren Missouri's UCT analysis: electric utilities have the 

13 benefit of both corridor charging and home charging revenues associated with 

14 Participating Customers. The UCT ratio associated with the $10.00 and $1.20 hourly 

15 charging rates being proposed is 1.42 (a number greater than 1.00 indicates a benefit to 

16 all Utility Customers). This is the result of estimated total revenues that will have been 

17 generated from both conidor and incremental residential charging activities in direct 

18 response to Ameren Missouri's deployment of long-distance charging facilities. 

19 Q. How do Ameren Missouri's proposed corridor charging rates 

20 compare to gasoline prices? 

21 A. A lot of discussion ensued - both internally at Ameren Missouri and 

22 externally with various stakeholders - as to what kind of pricing would be tolerated by 

23 the long distance EV Customer. Before the rate model and UCT were fully developed, 
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Ameren Missouri vacillated philosophically between maxmuzmg these rates (thus 

2 holding the EV Customer as accountable as possible for the costs involved) and capping 

3 them at an equivalent price level per gallon (thus staving off any claims that fueling 

4 electrically could ever be more expensive than doing so with gasoline or diesel). 

5 Based on the results of the UCT, Ameren Missouri settled on the $10.00 and 

6 $1.20 hourly rates -more specifically, $2.50 and $0.30 per quatier hour- on the basis of 

7 their equivalent prices of gasoline, calculated at $2.52 and $2.10 per gallon respectively. 

8 Ameren Missouri feels EV charging rates like these would make a big difference in 

9 driver acceptance relative to the $15.00 and $1.80 hourly rates that were also being 

10 seriously considered. The UCT analysis shows this price differential has a financially 

II immaterial effect on Non-Participating Customers, which will be discussed later in this 

12 testimony. 

13 Q. What is Ameren Missouri's estimate of revenues to be collected 

14 through this pilot project, and on what is this estimate based? 

15 A. Based on Ameren Missouri's UCT analysis, the 15-year NPV of net 

16 corridor and residential charging revenues - i.e., [corridor charging revenues] plus 

17 [Ameren Missouri-impacted residential charging revenues], less the [revenue requirement 

18 for the charging island investment and annual costs], less the [transmission, distribution, 

19 energy, and capacity costs associated with corridor charging], less the [transmission, 

20 distribution, energy, and capacity costs associated with Ameren Missouri-impacted 

21 residential charging], is approximately $3.8 million. Annual net corridor and residential 

22 charging revenues are positive for the first time in Year 5 of the 15-year analysis. The 

23 primary determinants of these revenues were: ( 1) the anticipated 15-year EV adoption 
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1 rates in Ameren Missouri's serv1ce territ01y; (2) the anticipated impact of Ameren 

2 Missouri's charging corridor deployment on these adoption rates; and (3) the resulting 

3 "plug traffic" anticipated among corridor-charging and residential-charging EY 

4 Customers. Each of these determinants is discussed presently in greater detail. 

5 Q. What is Ameren Missouri's view of future EY adoption in the state? 

6 What effect do you think a network of long-distance charging stations along the I-70 

7 corridor would have on this level of adoption? 

8 A. Since 2012, cumulative EY registrations in the United States, Missouri, 

9 and Ameren Missouri's service territory have grown on a largely linear scale. As of year-

10 end 2015, there were 2,480 EYs registered in Missouri, 1,686 of which were registered 

II inside Ameren Missouri's service territ01y, split evenly between BEYs and PHEY s. 

12 Registrations have grown in Ameren Missouri's territory at just about 400 EY s annually, 

13 so this is considered the UCT's "baseline" EY projection over the next 15 years. 

14 Ameren Missouri does not view the f01thcoming 2017 EY models with 200-mile 

15 ranges as being fully "enabled." While they will be capable of driving long distances for 

16 the first time, Ameren Missouri doesn't see them actually doing so until the means to 

17 charge them along the way (i.e., the means to "get back") is provided. Ameren Missouri 

18 proposes to provide this means within the confines of our service territory with this pilot 

19 project. 

20 The question then becomes, "What does the adoption rate of 'fully enabled' 

21 vehicle technology look like?" We submit that Missourians have already shown us the 

22 answer, in the form of their adoption rate of hybrid electric vehicles ("HEY") like the 

23 Toyota Prius. When HEYs were introduced in 2000, they were already "fully enabled," 
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operating to their fullest capability immediately upon hitting the road, since they operate 

2 on gasoline. Ameren Missouri has cumulative adoption rate data for HEVs in our service 

3 territory going back to 2000. We believe that the adoption rate ofEVs subsequent to our 

4 building the I-70 charging corridor would look like the historical straight line EV 

5 adoption up until now, superimposed with the adoption rate of HEV s as it looked sta11ing 

6 back in 2000. The UCT uses this adoption curve in its analysis, beginning with the l ,686 

7 EVs in Ameren Missouri's se1vice territ01y in 2016 and ultimately growing to 37,623 in 

8 2031. Please refer to Schedule MJN-3 for a depiction of this forecasted EV adoption 

9 data. The red portion of the graph represents the continuation of"baseline" adoption at a 

I 0 rate of 400 EV s annually. The purple and green portions together represent the HEV 

II adoption curve as it looked beginning in 2000. This is what Ameren Missouri believes 

12 "accelerated" EV adoption will look like beginning with the 2017 models, over and 

13 above "baseline" adoption. The sum of the red, green, and purple p011ions is Ameren 

14 Missouri's total forecasted EV adoption for its se1vice territory over the next 15 years. 

15 The next step in the process gets to what Ameren Missouri's contribution is to the 

16 15-year EV adoption rate model above as a direct result of our building the I-70 charging 

17 corridor. This is an important consideration because while I 00% of I-70 corridor 

18 charging revenues over the UCT's 15-year analysis period can be attributed to our 

19 provision of corridor charging stations, much of the residential charging revenues over 

20 this same period will not be. The residential charging revenues included in the UCT will 

21 depend on how many currently Non-Participating Customers purchase EVs (becoming 

22 Participating Customers) based on their awareness of both the EVs and the proposed 

23 long-distance charging infrastmcture enabling them. 
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In the UCT analysis, Ameren Missouri conservatively lays claim to 25% of this 

2 accelerated adoption. We acknowledge that fully enabled EV long-distance driving 

3 requires, first and foremost, a car that can make the trip. It's the vehicle and its 

4 capabilities that will grab the potential EV Customer's attention first, and Ameren 

5 Missouri assumes in the majority of cases- 75% of the time - the vehicle alone will be 

6 enough to tip this potential consumer in favor of purchasing one. In the remaining 25% 

7 of cases however, Ameren Missouri feels that consumers will insist on actually being 

8 able to do that long-distance driving before they commit to purchasing - meaning they 

9 will also insist on being able to charge along those routes. 

10 Therefore, the residential charging revenues that went into the UCT analysis are 

11 only those associated with 25% of the Participating Customers in the Ameren Missouri 

12 "accelerated" adoption curve (i.e., the green pm1ion in Schedule MJN-3), beginning with 

13 16 EVs in the service territmy in 2017 and ultimately growing to 7,050 in 2031. These 

14 numbers represent the "incremental" number of EV s adopted due to the pilot project. A 

15 I 0-year EV operating life was assumed, after which the vehicle is considered retired from 

16 being on the road. 

17 Q. Did Ameren Missouri consider how EV "plug tmffic" at home and on 

18 the I -70 charging corridor is going to change over the 15 years in the UTC analysis 

19 and what effects those changes will have on estimated revenues? 

20 A. Yes. As the 15 years in the UCT horizon marches on, Ameren Missouri 

21 assumes that residential charging traffic increases in direct proportion to the number of 

22 EVs in the vehicle population. Daily charging habits will continue to prevail at home, 

23 and regardless of the charging speeds and vehicle ranges involved, the average daily 
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1 range recovered per EV will remain the same 40 miles for the vast majority of any given 

2 year. Again, throughout the 15-year horizon, the only residential charging revenues 

3 considered in the UCT are those Ameren Missouri claims to have directly influenced -

4 the incremental amount associated with 25% of EVs in the "accelerated" adoption curve 

5 (i.e., the green portion of Schedule MJN-3). 

6 Determining how corridor charging traffic along I-70 and Highway 54 changes 

7 over the 15-year analysis period is a bit more complex. As the driving ranges ofEVs get 

8 to 200 miles next year and beyond 200 miles in the years following, these new models 

9 will not have to charge as often as today's 80 to 100-mile range BEVs. Conversely, the 

10 miles recovered per charging session will increase. On this basis, Ameren Missouri 

11 assumes the driving ranges of future EV models by themselves will have no effect on 

12 corridor charging revenues over time. 

13 However, two other factors will have a substantial impact on corridor charging 

14 revenues: (1) an ever larger population of EVs on the road in general; combined with 

15 (2) far greater consumer propensities to take the newer models greater distances, since 

16 that is the reason they will have purchased them to begin with. The UCT model's 

17 forecast of EV adoption disc\Jssed herein has the 2016 EV population in Ameren 

18 Missouri's service telTitory growing more than nearly twenty fold over the next 15 years. 

19 This, coupled with the consumer propensity to drive ever greater distances, led Ameren 

20 Missouri to the conservative assumption that corridor plug time traffic - and hence 

21 corridor charging revenues - will increase by a factor of five over this same timeframe. 

22 Q. Will there be a subsidy required across Non-Participating Customer 

23 classes in order to cover the costs of this pilot project? 
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A. Yes. Even absent the UCT results, Ameren Missouri does not expect 

2 revenues from the six charging islands to cover all costs of the pilot project. However, 

3 any subsidy provided by Non-Participating Customers will be very modest. This is tme 

4 because the Company did not include any capital or operating costs associated with the 

5 project in its pending general rate case, File No. ER-2016-0179. That could change if 

6 one or more charging stations is installed and begins providing service before the end of 

7 the rate case tme-up period, but capital costs associated with any such station(s) would 

8 increase rate base by no more than a couple of hundred thousand dollars. Therefore, 

9 except for any amounts described in the preceding sentence, while rates set in the 

I 0 pending rate case remain in effect, no Non-Participating Customer would pay any costs 

II of the pilot project. Instead, Ameren Missouri's shareholders would bear those costs 

12 through reduced earnings. 

13 As previously noted, Ameren Missouri used a UCT analysis period of 15 years, 

14 based on the anticipated operating lives of the charging island hardware. With 

15 "accelerated adoption" just getting underway in Year I subsequent to the charging 

16 corridor deployment, annual corridor and residential charging net revenues are expected 

17 to be negative for each of the first four years of the analysis period. According to the 

18 UCT model, the totalnon-NPV valuation of this subsidy accumulated over this period of 

19 time is approximately $475,000, requiring an average 11.3 cents annually from each 

20 residential Non-Participating Customer for those four years.3 

3 At the $15.00 and $!.80 rates that were being considered for DCFC and Level 2 AC plugs, this non-NPV 
subsidy valuation would have been approximately $390,000, saving each residential Non-Participating 
Customer 2.1 cents anntHllly for those four years compared to the pricing Ameren ?vfissouri is proposing. 
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With "accelerated adoption" continuing over time, annual corridor and residential 

2 charging net revenues are positive for the first time in Year 5 of the 15-year analysis, 

3 growing to $1.9 million in Year 15. In summary, there is a small cross-subsidy by Non-

4 Participating Customers involved over this pilot project, but by virtue of the UCT ratio of 

5 1.42 for the entire analysis period, Ameren Missouri's estimated revenues from EV 

6 charging will indeed exceed the marginal costs to deliver this electricity to the EV 

7 Customer, providing positive net revenues sufficient to exert a downward pressure on 

8 rates for all Utility Customers. The 15-year NPV of this downward pressure is quantified 

9 at $3.63 per residential Utility Customer. 

10 Q. Who are the various beneficiaries associate<! with this charging 

II corridor pilot JH'oject? 

12 A. The advent of mass-market, production-volume EVs over the past few 

13 years began the transformation of the last remaining industry sector to undergo 

14 electrification - the transportation sector. In the end, Ameren Missouri's charging 

15 corridor pilot project is intended to stimulate and accelerate consumer adoption of EVs 

16 (particularly among our Non-Pat1icipating Customer base), enable the long-distance 

17 capability that the auto industly will provide consumers beginning with its 2017 EV 

18 models, and help better prepare Missouri for a future in electric transportation. There are 

19 a number of widely-recognized societal benefits associated with an increased consumer 

20 adoption of EVs, some affecting the general public, others shared by all Utility 

21 Customers, and others limited to EV Customers. 

22 Q. What types of benefits to the general public does Ameren Missouri 

23 expect would result from undertaking this charging corridor pilot project? 
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A. An increase in adoption of EVs across the state benefits the general public 

2 through reduced greenhouse gas emissions and greater energy security. 

3 Greenhouse Gas Emissions. An increase in consumer adoption of EVs in 

4 Missouri, to the extent that these vehicles supplant comparable combustion engine 

5 vehicles on our roadways, results in a cleaner environment for everyone in terms of 

6 greenhouse gas emissions. In an internal analysis conducted in 20 II associated with the 

7 release of a report entitled Emerging Customer Technology - Ameren~Y Proposal in 

8 Support of Plug-In Electric Vehicles, Ameren Missouri determined that mile for mile, 

9 based on its power generation fuel mix at the time, the carbon dioxide ("C02") emissions 

10 produced from charging an EV in its footprint is approximately 35% less than the C02 

II tailpipe emissions of a comparable gasoline-fueled vehicle. Ameren Missouri conducted 

12 this analysis having compared the 2011 Nissan LEAF to a "small" combustion engine 

13 vehicle built on a similar chassis that gets 40 miles per gallon of gasoline. Assuming an 

14 annual average 14,600 miles driven and the then-current C02 intensities of Ameren 

15 Missouri's generating fleet, charging the Nissan LEAF was calculated as being 

16 responsible for producing approximately 0.38 pounds of C02 per mile compared to the 

17 "small" vehicle's tailpipe emissions of approximately 0.59 pounds of C02 per mile 

18 (please refer to Schedule MJN-4 for a copy of this report; the analysis details are 

19 described in Appendix C). Environmentally-based conclusions similar to this one were 

20 also presented on May 25, 2016, at Staffs EV Charging Facilities Workshop by 

21 representatives from the Electric Power Research Institute, the Sierra Club and the 

22 Natural Resources Defense Council. 
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1 Also noteworthy regarding the environmental benefit of EVs is the fact that in 

2 Ameren Missouri's service territory -where dependence on fossil fuels is relatively high -

3 EVs are rendered "greener" in lockstep with our own efforts to transition to cleaner 

4 energy. Since the aforementioned 2011 study, Ameren Missouri has added more 

5 renewable resources to its generation portfolio, including the utility-scale solar facility in 

6 O'Fallon, and this trend will continue. Additionally, Ameren Missouri has plans for 

7 significant mass-based reductions in its carbon emissions as the state pursues compliance 

8 with the Environmental Protection Agency's Clean Power Plan. Every subsequent action 

9 taken in Ameren Missouri's clean energy transition will reflect in kind on every road-

10 wo11hy EV its generation fleet charges on a daily basis. 

11 Greater Energy Security. Ameren Missouri's corporate vision is one in which we 

12 see ourselves "leading the way to a secure energy future." Indeed, the greater the 

13 adoption of EV s in our service territory and beyond, the greater the extent to which we 

14 help reduce our dependence on foreign supplies of petroleum. The driving that Ameren 

15 Missouri's EV Customers do with the help of domestically-produced electricity rather 

16 than fossil fuel reduces our reliance on these markets, thus promoting greater energy 

17 security. 

18 Q. What types of Utility Customer benefits does Ameren Missouri expect 

19 would result from undertaking this charging corridor pilot project? 

20 A. An increase in consumer adoption of EV s across the state benefits all of 

21 Ameren Missouri's Utility Customers in the form of more efficient grid utilization, state 

22 and regional economic gains, and an integration of EV charging with renewable energy 

23 and other grid services. 
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I Efficient Grid Utilization. Ameren Missouri's electric grid, like most others 

2 across the nation, operates below maximum capacity for most of any given year. Aided 

3 by thoughtful load management, a considerable EV population could root itself in the 

4 service territory without the need for generation or line infrastmcture upgrades, hence 

5 applying a consistent downward pressure on electric rates. This carries a necessaty 

6 presumption that Ameren Missouri's grid infrastructure is, in its present form, ready to 

7 acconm10date considerable growth at the hands of the electric transportation movement, 

8 without the burden of such investment. 

9 Ameren Missouri's grid is prepared in terms of capacity. From a generation 

I 0 standpoint, per the Integrated Resource Plans filed in recent years, weather-normalized 

II system peak loads over the five years from 2008 - 2013 decreased from 8,567 megawatts 

12 ("MW") to 7,633 MW in our service territory, representing an average annual decline of 

13 2.3%. Weather-normalized energy over the same period decreased from 40,637,933 

14 MW-hours to 39,076,549 MW-hours, an average annual decline of 0.8%. This was 

15 largely the result of meaningful industry advances in lighting and motor technology, 

16 effectively-executed energy efficiency programs and responsible load management. 

17 From a grid standpoint, in the response to Data Request 442 (regarding St. Louis 

18 City and County) associated with File No. ER-2014-0258, Ameren Missouri reported that 

19 the temperature-corrected 2013 summer peak loadings among 660 medium-voltage 

20 distribution feeders serving this portion of the service territory were such that an average 

21 34% of their capacities remained, even after allowing for what is deemed necessary to 

22 resmve portions of adjacent feeders in outage scenarios. Similarly treated 2013 summer 

23 peak loadings among 115 distribution substations serving the same area were such that an 
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average 24% of their capacities remained, even after allowing for the simulated loss of 

2 each station's largest unit in a contingency scenario. Therefore, at a time when electric 

3 infrastructure loading is in the midst of steady decline and transportation is among the 

4 only load sectors with the potential for growth in the foreseeable future, Ameren 

5 Missouri's distribution grid is poised today to accommodate EVs in the hundreds of 

6 thousands of units across its service territo1y. 

7 Ameren Missouri's grid is also prepared m terms of reliability. The storm-

8 normalized System Average Intermption Frequency Index ("SAIFI") - that is, the 

9 average number of "blue sky" extended outages (i.e., over five minutes) experienced by 

I 0 each Utility Customer annually- has been less than 1.0 for over five years mnning, with 

II an Ameren Missouri record having been set in 2013 at 0.70. In 2015, SAIFI was 0.77, 

12 and based on reliability metrics year-to-date, SAIFI is forecasted at 0.75 in 2016. A 

13 number of factors have contributed to this level of performance, including: (I) the 2007 

14 adoption of Rule 4 CSR 240-23.020 - Electrical Corporation lnfrastmcture Standards 

15 regarding the periodic inspection and repair of distribution grid assets; (2) the effective 

16 execution of this mle on an annual basis since then; and (3) a similar overhaul of 

17 vegetation management practices over the same time period. 

18 A 2015 analysis of Ameren Missouri's system determined that even if EV sales 

19 were to steadily grow to 50% of all new vehicle sales in Missouri by 2030, the total 

20 increase in associated energy usage over that time period will still not have made up for 

21 what energy efficiency programs and related lighting and motor technology advances 

22 have removed from Ameren .Missouri's base load in recent years. Ameren Missouri's 

23 distribution grid is reliable, capacity-rich, and more than ready for widespread consumer 
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I adoption of EVs, requiring virtually no investment- in either generation or distribution 

2 plant- to comfortably accommodate hundreds of thousands of these vehicles today. This 

3 would have the benefit of spreading Ameren Missouri's fixed costs over more units, 

4 exerting a downward pressure on rates across all Utility Customer classes. 

5 Economic Development. Macroeconomic studies indicate that money saved 

6 annually by EV owners on fuel costs and vehicle maintenance will ultimately be spent as 

7 disposable income in other sectors of the local economy. The combination of fuel and 

8 maintenance savings together can approach thousands of dollars annually per EV owner 

9 that would be re-directed into the communities served in Ameren Missouri's service 

I 0 territory, creating more local jobs and economic activity. 

II Renewables & Services Integration. Another widely touted benefit associated 

12 with EV s is the fact that they represent among the most flexible and controllable electric 

13 load segments on a utility grid. This is especially advantageous given how substantive 

14 the rates of charge can be in a residential setting. When aided by a home charging 

15 device, an EV can use energy at a rate of over 3 kW, which could roughly double an 

16 average household's demand on a summer afternoon. Some EV models charge at a rate 

17 of over 6 kW, nearly tripling an average residential household's summer demand. 

18 This type of load coincidence is what carries the threat of unwanted infrastmcture 

19 upgrades, especially given the vast majority of EV charging will continue to be 

20 conducted at home. The utilization of Time-of-Use ("TOU") rate stmctures to encourage 

21 EV charging at times during the day other than when the typical peak loading occurs, 

22 and/or that coincide with the operation of renewable energy sources, provides another 
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I means of ensuring the most efficient use of the grid in its current form and staves off the 

2 need for additional investment. 

3 It may appear counter-intuitive to discuss the residential flexibility of EV 

4 charging as part of testimony relating to EV charging in a long-distance setting, arguably 

5 the least flexible of all possible charging scenarios. However, according to the 2009 

6 National Household Travel Survey, 95% of trips made by the driving public are trips of 

7 fewer than 30 miles, most of which do not make use of interstates. To the extent that EV 

8 adoption can be positively affected by enabling the long-distance end-use, the fact 

9 remains that the vast majority of the charging involved for those new vehicles - in fact, 

10 80% to 90% of it- will still be done at home, and subject to the types of creative load 

II management measures a well-designed TOU rate represents. Therefore, home charging 

12 will likely be an area of focus for load management programs Ameren Missouri 

13 considers. 

14 Q. What types of benefits to EV Customers does Amet·en Missouri expect 

15 could result from undertaking this charging corridor pilot project? 

16 A. Aided by the enablement that long-distance charging offers, EV 

17 Customers who traverse the State of Missouri would come to enjoy the full breadth of 

18 vehicle utilization for the first time. Motivated by the prospect that a household could 

19 function with just an EV, everyone with the means to own a car could look forward to 

20 having one that promises far greater end-use efficiency and substantially-lower operating 

21 costs. 

22 Full Vehicle Utilization. Again, an underlying premise of the charging corridor 

23 pilot project is to help enable the long-distance capability that the electric transportation 
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1 industry will avail to the consumer public with its 2017 EV models. For the past several 

2 years, EVs have categorically represented "niche purchases" for a relatively small 

3 number of consumers- typically those with technology and/or environmental leanings, or 

4 with enough household income to support owning an "extra" vehicle dedicated solely to 

5 daily commutes. To date, the EV adoption rate in Missouri has been 0.18% of new 

6 vehicle sales going back to 20 II, compared to 0.53% nationally. All this will likely 

7 change very soon - the state of the technology today is such that the historical range and 

8 price barriers to widespread adoption of EV s will be removed slatting in the next six 

9 months. 

10 The most expensive (and most limiting) single component of an EV has been its 

II propulsion battery. The current tracks of two battery technology measures - batte1y pack 

12 energy density and battmy pack cost- are indicative of the rapid rate of progress being 

13 made to increase an EV's driving range while reducing its price. The USDOE's Energy 

14 Efficiency & Renewable Energy division indicates that since 2008, battely pack energy 

15 densities have increased from 50 to 300 watt-hours per liter of volume at the same time 

16 their costs have decreased from $1,000 to $80 per kilogram of mass. It is neither measure 

17 alone, but rather the combination of the two that already represents a complete iteration 

18 on the technology that was introduced back in 2011- an iteration that is transforming a 

19 "niche pmchase" into the mass market product that will be accessible to the consumer 

20 public for the first time next year. 

21 The current iteration rates in battery energy densities and costs make it likely the 

22 300-mile, $30,000 breakthrough EV will debut before 2020, at which time consumers 

23 will be presented with the first viable alternatives to modern day gasoline vehicles. Over 
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30 EV models are available today, with dozens more soon to follow, especially given that 

2 several manufacturers have announced their intent to offer a plug-in electric version for 

3 every model they offer. All this serves to perpetuate two other attractive trends for car 

4 buyers: (I) new EV prices that are driven downward into "volume sale" ranges as a by-

5 product of increased adoption; and (2) EV re-sale prices that remain depressed amidst 

6 continued iterations in battery teclmology.4 

7 Within a few short years, the only likely remaining barriers to full EV utilization 

8 and widespread adoption of this technology will be those associated with charging 

9 infrastmcture. Regardless of how EV driving ranges increase over time, what will never 

I 0 change is the need to charge an EV over long distances - and it is this that Ameren 

II Missouri is working to address directly with this corridor charging pilot project. 

12 Superior Energy Efficiency. The savings associated with electric fueling 

13 represent a significant benefit to EV owners. These fuel savings are primarily the result 

14 of the higher energy efficiency levels of EVs. An EV today, propelled under the power 

15 of an electric motor, is roughly 60% efficient in translating the electrical energy stored in 

16 the propulsion batte1y to the rotary motion of the axle, and hence the motive power of the 

17 wheels. This level of efficiency is about three times that of a vehicle with an internal 

18 combustion engine and two times that of a hybrid vehicle. For example, a conventional 

19 vehicle with a fuel economy of 30 miles per gallon uses roughly 4.0 megajoules ("MJ") 

20 of purchased energy per mile. By contrast, an EV with a fuel economy of 2.9 miles per 

21 kW-hour (assuming a charging efficiency of 85%) uses 1.5 MJ of purchased energy per 

4 As evidence of this, a pre-owned, low-mileage Nissan LEAF can be purchased today tOr about $10,000 
and leased for under $200 a month. Nancy E. Ryan and Luke Lavin, Engaging Utilities and Regulators on 
Transportation Electrification, Energy+ Environmental Economics, 2015. 
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1 mile while in electric mode. All told, EV owners generally have to purchase 60% to 70% 

2 less energy per "electric mile" traveled than would be required for conventional gasoline 

3 vehicles. The conservation potentials for this kind of cross-fuel efficiency are easily as 

4 large as those being sought in the electricity sector today. 

5 Lower Operating Costs. Compared to an internal combustion engine vehicle that 

6 gets 30 miles per gallon, "driving electric" at Ameren Missouri residential energy prices 

7 is equivalent to paying $1.00 per gallon or less, and electricity prices have proven to be 

8 far less volatile than those of liquid fuels over the years. At $2.50 per gallon of gasoline, 

9 and assuming the U.S. median 30-mile daily commute, this can save EV Customers over 

I 0 $350 in fueling costs annually compared with a hybrid, and over $800 annually compared 

II with an average gas-powered vehicle. 

12 Additionally, there are hundreds less moving parts to maintain in a full battery EV 

13 relative to those in a combustion engine vehicle. There are fewer fluids to manage, no 

14 spark plugs, no oil changes, no muffler, no fuel filters, and no transmission in the 

15 conventional sense, given that electric motors produce full, usable torque starting at zero 

16 RPMs. EV manufacturers are warrantying their propulsion batteries for up to 100,000 

17 miles. On this basis, both EPRI and consumer information sources on EVs estimate a 

18 two-thirds annual maintenance savings relative to conventional gasoline vehicles. 

19 Q Have you t·ead Staff's report in File No. EW-2016-0123 and are you 

20 familiar with the t•ecommendations made in that report? 

21 A. Yes, I have read Staffs report and am familiar with the recommendations. 

22 Q. Staff's report notes that Kansas City Power & Light/Greater Missouri 

23 Opemtions Company ("KCPL/GMO") has been able to get businesses that host 
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charging stations to pay some of the costs associated with EV charging. Has 

2 Ameren Missouri investigated this possibility? 

3 A. We have not looked into the possibility of getting the site hosts of our 

4 proposed charging islands to pay a portion of the costs associated with installing and 

5 operating them, but we intend to explore that possibility once that level of engagement 

6 with prope1ty owners begins. However, we have not made that a requirement for our 

7 proposed pilot project, nor have we made this assumption in our UCT analysis. While 

8 the EV charging program underway at KCPLIGMO is complementa1y to the long-

9 distance corridor charging project Ameren Missouri is proposing, there are significant 

10 differences between the two. Those differences may make it less likely that charging 

11 station hosts along the l-70 and Highway 54 corridors will be willing to bear some of the 

12 costs of the pilot. That said, as with the federal and state tax credits I mentioned earlier, 

13 Ameren Missouri will investigate and take advantage of any opportunity available to 

14 reduce the cost of the proposed pilot project. 

15 Q. What about Stafrs recommendation that any utility implementing an 

16 EV pilot project be required to annually report data derived from the project to the 

17 Commission and interested stakeholders? 

18 A. Ameren Missouri supp01ts Staffs recommendation, and our proposed pilot 

19 project tariff includes an annual data reporting element. While some items identified in 

20 Staff's recommendation in its repo1t in File No. EW-20 16-0123 are not applicable to 

21 Ameren Missouri's proposed pilot - underscoring the differences between our proposed 

22 pilot and the EV charging program unde1way at KCPLIGMO - sharing with the 
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Commission and interested stakeholders data derived from our pilot project is something 

2 we have intended to do from the outset. 

3 Q. What final remarks would you lil<e to make with regard to Ameren 

4 Missouri's undertaking of this charging corridor pilot project? 

5 A. Given the prices of batteries - and the EV s they propel - are on a steady 

6 decline, and further aided by well-documented savings on fuel and maintenance costs, 

7 Ameren Missouri recognizes a growing awareness of and appeal for EV technology on 

8 the part of consumers. While it's unrealistic to ever expect that all road-worthy consumer 

9 vehicles will be electric - indeed, our most economically secure future is likely one 

10 featuring a balance among several fuel types - it is likely that someday I 0%, 25%, or 

II even 50% of these vehicles could be fueled electrically, given sufficient infrastmcture to 

12 suppmt their use. Whatever their market penetration, Ameren Missouri sees the 

13 environment, the regional economy, the reliance on petroleum markets, the energy 

14 efficiency play and our grid utilization all improving with every new EV that hits the 

15 road in our service territory, in our state and beyond. 

16 The Participant Customers in Ameren Missouri's service territmy will be winning 

17 to the greatest extent as they reap the societal and Utility Customer benefits above, in 

18 addition to those associated with an ever-declining cost of ownership. This begs the 

19 biggest question of all, as Ameren Missouri considers this long-distance charging 

20 infrastmcture deployment - the question that asks why all Missourians who have the 

21 means to own one car should not at least have the opportunity for that one car to be an 

22 EV, thus unlocking the full range of benefits for eve1yone. The opporttmity for 

23 Missourians to even have that choice to make will not wholly present itself until the 
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1 associated charging infrastmcture - pa1ticularly in the long-distance arena - helps to 

2 make that choice possible. 

3 As the charging infrastructure gap continues to go unaddressed amidst a growing 

4 consumer consideration of electric transportation options, many Non-Participating 

5 Customers who are in the market for a new car will naturally gravitate toward pondering 

6 the various reasons behind their electric company's silence on this matter. The 

7 automobile industry is doing its part on the vehicle side of the consumer adoption issue. 

8 With this pilot project as a start, Ameren Missouri sees an opportunity - even a 

9 responsibility- to do our part on the infrastmcture side. 

10 Q. Does this conclude yom· direct testimony? 

11 A. Yes, it does. 
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BEFORE THE PUBLIC SERVICE COMMISSION 
OF THE STATE OF MISSOURI 

In the Matter of a Working 
Case Regarding Electric 
Vehicle Charging Facilities 

) 
) 
) 

Case No. EW-2016-0123 

RESPONSE OF UNION ELECTRIC COMPANY 
d/b/a AMEREN MISSOURI TO QUESTIONS 

POSED BY THE COMMISSION STAFF 

In Attachment B to its Agenda for Workshop and Request for Comments, filed January 

15, 2016, the Commission Staff ("Staff') asked interested stakeholders to file written responses 

to several questions and requests for information regarding electric vehicle charging facilities 

("EVCF"). Union Electric Company d/b/a Ameren Missouri ("Ameren Missouri" or "the 

Company'') responds as follows to those questions and requests. 

QUESTIONS FOR ELECTRIC UTILITIES 

I. What is tfte Missouri Public Sen>ice Commissiou 's role iu regulation of electricity from 
11 cftargiug station to an electric vehicle? Please provide legal justijicatiou for your 
respouse. 

If electric vehicle charging is offered by a public utility, the Commission has full 

authority to regulate the service, including prescribing rates and rules for electricity from the 

charging station to an electric vehicle. See State ex ref. Utility Consumers Council o.f Missouri v. 

Public Se11,ice Commission, 585 S.W.2d 41, 49-49 (Mo. bane 1979) (the Commission has 

authority to supervise, regulate, and control public utilities within its jurisdiction). 

2. What is tfte Missouri Public Service Commission's role in regulation of electricity from 
a utility to a cftargiug station? Please provide tfte legal justification for your response. 

The Commission's role in regulating electricity from a utility to a charging station 

includes (i) determining what se1vice terms and conditions should apply, (ii) detennining what 
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rate class and rate design are appropriate, and (iii) setting fair and reasonable rates for electricity 

the utility sells its retail customers, including electricity provided to vehicle charging stations. 

3. Are Im•estm· Owned Utilities ("IOU'') the only entities that can provide electricity to 
electric ••ellicles 1•ia a charging station? What other eutity(ies) can pro1•ide electricity to 
electric vellicles ••ia charging stations? !.< the answer depemlent 011 whether the 
eutity(ies) charges for the electricity? Please provide the legal justijicatio11 for your 
respo11se. 

tt. Is there a legal restriction which would p1·e••eut auy compa11y other than the 
local IOU electric company from providing electricity to au EV charging 
station? 

An IOU holding a cet1ificate from the Commission has the exclusive right to provide 

retail electric service to customers within the lOU's certificated service area. Whether and under 

what circumstances an entity other than a certificated IOU could provide electricity to an electric 

vehicle charging station is a question that is difficult, if not impossible, to answer in the abstract 

because the answer depends on facts that likely will vary from case to case. 

b. Is the local IOU electric comptmy obligated by law to provide electricity to EV 
charging stations? 

An IOU holding a certificate from the Commission must setve all customers within the 

utility's service area without unreasonable discrimination. State ex ref. Federal Reserve Bank of 

Kansas Ci()• v. Public Service Commission, 191 S. W.2d 307, 313 (Mo. App. 1945). That 

obligation includes electric vehicle charging stations. 

c. What impact do the respo11ses provided above in sub-bullets a mul b /un•e on EV 
charging stations that are installed and operated tts of this date? 

The responses to sub-bullets a and b above would be the same for electric vehicle 

charging stations placed in service before and after the date of this response. 

4. !.<each charging station a distinct electric utili(t•? 
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A charging station is not a "public utility" as that phrase is defined in § 386.020(43), 

RSMo., and as that definition has been intetpreted by Missouri courts. See State ex ref. 

Buchanan Coun(v Power Transmission Company v. Public Service Commission, 9 S. W.2d 589 

(Mo. 1928); State ex ref. M. 0. Danciger & Company v. Public Service Commission, 205 S.W. 

36 (Mo. 1918); State ex ref. Bt{/]imt Telephone Company v. Public Service Commission, 199 

S.W. 962 (Mo. 1917); and State ex ref. Cirese v. Public Service Commission, 178 S.W.2d 788 

(Mo. App. 1944 ). 

5. How will there be accessibility to electric 1•ehic/es for /ou"income ratepayers? At what 
point in time would rtccessibili(l' to electric 1•ehiclesjor low-income ratepayers occur? 

Questions regarding whether, when, and under what circumstances low-income 

ratepayers - or any other group or class of ratepayers - have access to electric vehicles are 

outside the Commission's jurisdiction. Electric vehicles are analogous to appliances, computers, 

or any other device that uses electricity produced and sold by electric utilities. The Commission 

has authority to prescribe tenns of service and rates for electricity, but cannot regulate terms of 

sale, prices, or availability of devices that use electricity. A company that sells or otherwise 

provides electric vehicles to the public would be no more subject to Commission regulation than 

are the sellers of any other device that uses electricity. 

6. How many EV clutrging stations are there ill your company's service territmy? 

It is difficult to accurately answer this question because of conflicting information 

available on the intemet. For example, according to Chargepoint's website there are 285 electric 

vehicle charging stations in Missouri, but according to the United States Department of Energy's 

("DOE") website there are 158 charging stations with a total of 527 outlets available. Ameren 

Missouri cannot attest to the accuracy of the data from either website, but knows information on 

the DOE website is incorrect regarding the number of charging stations the Company operates . 
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The DOE's website reports Ameren Missouri has three charging stations, but the correct number 

is ten, although none of these charging stations is available to the general public. 

a. Wlto ow11s tlte cltargi11g statio11s(•)? 

Ownership varies from charging station to charging station. Generally speaking, the 

stations identified on the Chargepoint and DOE websites are owned by automobile dealerships, 

private companies (for use by customers or for workplace charging), and non-profit companies 

and organizations. Of the stations available to the public, some assess a fee for charging services 

and others provide the service for no fee. 

b. Wlto opemtes the charging statio11(•)? 

Who operates the stations also varies; some charging stations are owner-operated while 

others are operated by third parties under contracts with the stations' owner. In addition, Tesla 

Motors has several proprietary charging stations available only to vehicles it manufactures. 

c. Does the EV ow11er pay for the electricity 11sed to charge the ••ehic/e? 

As noted in responses to previous questions, at some charging stations EV owners pay for 

charging services while at other stations those services are provided at no cost. But all 

owner/operators of electric vehicle charging stations pay the serving utility for electricity used to 

provide charging services. 

7. What are other states doi11g to fimd the de1•elopment ami i11stallation of EV chargi11g 
stations? Is cost recove1y allowed through 11 utility's rates? Please include a reference 
to till)' legal authority that explicitly tmtlwl'izes the method offimding or reco••e1y. 

Although Ameren Missouri has not conducted a comprehensive search of regulatmy 

commission activities related to electric vehicle charging, the Company is aware of the actions 

and proceedings described below. Ameren Missouri believes these are representative of the types 
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of investigations and activities undertaken by stale utility regulatory commissions in jurisdictions 

across the United States. 

OREGON: The Oregon Public Utility Commission opened a docket "to address general 

matters related to the emergence and development of the EV [electric vehicle] charging market 

and industty, including the role of electric utilities with regard to owning and operating EV 

setvice equipment (EVSE) and acting as EV service providers (EVSP)." In the lvfatter of the 

Public Utility Commission of Oregon Investigation of Matters Related to Electric Vehicle 

Charging, 295 P.U.R.41
h 7 (Janumy 19, 2012). The Oregon Commission concluded electric 

utilities could invest in EV charging stations and offer charging setvices as a non-regulated, non-

rate base venture. However, if a utility sought to operate EV charging as part of its above-the-

line utility business, recovery of costs would be based on traditional regulatory measures, 

including setvice quality, faimess and reasonableness of rates, and whether the service provides 

a net benefit to all the utility's customers./d. pp. 19-21. 1 

MASSACHUSETTS: In late 2014, the Massachusetts Department ofTranspm1ation and 

Energy opened an investigation into electric vehicles and electric vehicle charging. At the 

conclusion of its investigation, the Massachusetts Commission determined: (I) regulated 

distribution utilities would be allowed to own and operate vehicle charging stations for use by 

their fleet vehicles and employees, and all costs associated with those charging stations would be 

recoverable through rates; (2) electric utilities would be encouraged to explore a range of options 

for vehicle charging as part of their research and development budgets, with all reasonable costs 

of those investigatory activities to be recovered through rates; and (3) electric distribution 

1 ORS §757.005(b)(G) excludes from the definition of "public utility" any company or individual that 
provides gas, electricity, or other altemative fuels for motor vehicles and does not provide fumish any utility service 
ns defined by statute. Therefore, under Oregon law a public utility providing vehicle charging services is subject to 
regulation but a non-utility providing the same services is not. 

- 5 -

SCHEDULE MJN-1 



utilities could apply for authorization to offer vehicle charging as an above-the-line utility 

service, but costs could be recovered through retail rates only if the utility could demonstrate the 

se1vice is in the public interest, is meeting a need not being met by non-utility providers, and 

utility participation is not hindering development of a competitive vehicle charging market. 

Investigation by the Department of Public Utilities Upon Its Own Motion Into Electric Vehicles 

and Electric Vehicle Charging, 315 P.U.R.4'h 139 (August 4, 2015). 

UTAH: The Utah Public Se1vice Commission has authorized at least one electric utility 

to change its tariff to specify electric vehicle charging se1vice is not considered resale of 

electricity.2 ln the Matter of Rocky Mountain Power's Proposed Changes to Regulation No. 4 

"Supply and Use of Service" to Add Language Clarifj•ing that Electric Vehicle (EV) Batte!)' 

Chmging Service is Not Considered Resale of Electrici(l', Docket No. 13-035-Tl2, 2013 Utah 

PUC LEXIS 131 (October I 2013). 

MARYLAND: In 2013, the Maryland Public Service Commission authorized Baltimore 

Gas and Electric Company to implement a pilot program to allow customers to charge their own 

electric vehicles during non-peak hours. But the Maryland Commission split on whether the 

costs of the program could or should be borne by the utility's customers, with the majority 

concluding a bill passed by the state legislature in 20 II did not intend any costs of the pilot 

program would be borne by the company's retail electric customers.3 

HAW All: In response to legislation passed in 2009 making it state policy to promote use 

of electric vehicles, the Hawaii Public Utilities Commission approved tariffs for each of the 

2 The Michigan Public Service Commission authorized DTE Electric Company to make a similar change in 
its tariff. In the J.\{alter of the Application of DTE Electric Company for Amendment of Its Standard Contract Rider 
No.4 Resa/eofSerl'ice, Case No. U-17204, 2013 Mich. PSC LEXIS 69 (March 15 2013). 

3 The legislation at issue- SB 0179, which passed in 2011 - directed the Mmyland Commission to 
establish a pilot program for customers to recharge electric vehicle-S during off-peak hours. The commission's 
majority concluded because the bill did not specifically provide for utilities to recover program costs through rates 
the legislature did not intend those costs to be borne by utility customers. 
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state's electric IOUs implementing five-year pilot programs to install and operate electric vehicle 

charging stations. In the Matter of the Application of Hawaiian Electric Company, Inc., Hawaii 

Electric Light Company, and Maui Electric Company, Ltd., for Approval to Establish Schedule 

EV-F - Commercial Public Electric Vehicle Charging Facility Pilot, and Schedule EV-U -

Commercial Public Electric Vehicle Charging Service Pilot, 306 P.U.R.41
h 236 (July 1, 2013). 

Although the order approving the pilot programs is silent on issues of cost recovery, it does 

acknowledge the utilities' plans to offer their programs as tariffed utility services. This implies 

each utility expects to at least seek recovery of the costs of its pilot program from retail electric 

customers.4 

VERMONT: In April 2015, the Vermont Public Service Board considered Green 

Mountain Power Corporation's ("GMP") application for a grant from the state's Community 

Energy and Efficiency Development Fund for an electric vehicle charging project. Petition of 

Green Mountain Power Cmporation for Approval of Its Community Energy & Efficiency 

Development Fund 20I5 Annual Plan, Docket No. 8395, 2015 Vt. PUC LEXIS 203 (April23, 

2015). GMP proposed to use the grant to purchase and install charging stations in designated 

municipal locations; however, the municipalities would own and operate the stations, and the 

utility's involvement would be limited to providing power for use by the charging stations and 

collecting and evaluating program data. The Vermont Board's final order noted municipal 

ownership made it easier to evaluate GMP's request because issues of ratepayer equity would be 

avoided. The Board further noted the requested grant would cover capital costs of the charging 

stations, and the municipalities would pay for all electricity those stations used. Nevertheless, the 

4 HRS §269·1-2(L) exempts from the definition of "public utility" "[a]ny person who owns, controls, 
operates, or manages plants or facilities primarily used to charge or discharge a vehicle battery that provides power 
for vehicle propulsion." Because the plants or facilities owned and operated by the electric IOUs are not primarily 
used for vehicle charging, the statutory exemption implie-s vehicle charging offered by IOUs is considered to be a 
utility service. 
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Board rejected GMP's proposal on grounds the application lacked information necessary for a 

complete evaluation of the utility's proposal. 

ARIZONA: The Arizona C01poration Commission directed Arizona Public Service 

Company ("APS") to develop an electric vehicle readiness demonstration project. In response to 

that order, APS proposed a limited (total cost $1.5 million) three-year program consisting of two 

components: a time-ol~tiSe rate to incent residential customers to charge electric vehicles at home 

during ofl~peak hours, and a public vehicle charging offering that would allow charging on a 

point-of-sale basis. In the Matter of Arizona Public Service Company's Application for Approval 

of Proposed Electric Vehicle Readiness Demonstration Project, Docket No. E-0345A-l0-0l23, 

292 P.U.R.4th 146 (Decision No. 72582, September II, 2011). Despite the fact APS designed its 

point-of-sale program to self fund all costs incmTed to install and maintain the public charging 

stations, the Arizona Commission determined some costs might still be recorded as normal 

operating costs, which the utility would seek to recover through retail rates. To avoid that 

possibility, the commission directed APS to seek periodic adjustment of its point-of-sale rate so 

revenues derived from public charging fully covered all program costs. 

INDIANA: In its order in Verified Petition of Indianapolis Power & Light Company far 

Approval of Alternative Regulation Plan }or Extension of Distribution and Service Lines, 

Installation of Facilities and Accounting and Ratemaking of Costs Thereoffor Purpose of the 

City of Indianapolis' and Bluelndy's Electric Vehicle Sharing Program, Cause No. 44478, 319 

P.U.R.4th 125 (February II, 2015), the Indiana Utility Regulatory Commission rejected a 

proposal to grant an electric utility full recovery of all electricity and infrastructure costs incmTed 

to support a private electric vehicle sharing venture within the City of Indianapolis. The 

Bluelndy Project was a business venture undertaken by a French company, Bollon\, to make 
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available a fleet of electric vehicles for use by the public. To provide electricity and 

infrastructure necessary for the project, Indianapolis Power & Light Company proposed to 

extend distribution and service lines and install approximately 200 new charging locations, each 

of which would include Blueindy-owned vehicle chargers and se1vice kiosks. Because it 

concluded required line extensions could provide benefits to all the utility's customers, the 

Indiana Commission allowed potential recovery of those costs through retail rates. But it rejected 

recovery of any other costs related to the project on grounds the claimed benefits to the utility's 

customers were both too limited and too speculative. 

IDAHO: In June 2015, the Idaho Public Utilities Commission approved tariff changes 

proposed by three electric IOUs to remove limitations that would have prohibited customers 

fi·om using electricity for commercial vehicle charging stations. In the Mal/er of Idaho Power 

Company, Avis/a C01poration, and PacijiC01p d/b/a Rocky Mountain Power's Tariff Revisions 

to Implement Amendment to Idaho Code §6I-l/91, Case No. GNR-E-15-02, 2015 Ida. PUC 

LEXIS 90. The changes were necessary to bring each utility's tariff into compliance with 

legislation enacted in 2015, which specifically excluded fi·om the statutory definition of 

"electrical corporation" any company purchasing electricity from a regulated utility to charge 

electric vehicle batteries. 5 

CALIFORNIA: The Califomia Public Utilities Commission requires regulated electric 

utilities in that state to provide electric service to vehicle charging stations because (1) California 

is committed to expanding the use of electric vehicles and to supporting that expansion, and (2) 

non-utility suppliers of charging se1vices have not built a sufficient number of charging stations 

to suppm1 those state objectives. The California Commission has authorized the state's electric 

utilities to solicit customers willing to be a charging station host at the customer's location. The 

5 Idaho Code §61-1 19(2). 
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utilities then extend facilities necessary to serve the hosted stations and are allowed to recover 

through retail rates the cost of those facilities. 

8. Based 011 the curre11t genemtionmix of your utili(•'• will carbon emissions, NO.,. or SO.,. 
increase or decrease if electric vehicle adoption increases? Please e.\JJ/ain. 

The Electric Power Research Institute and the Natural Resources Defense Council 

recently released their joint analysis of the effects of electric vehicles on greenhouse gas, C02, 

S02, and NOx emissions. That analysis found widespread adoption of electric transp011ation, 

including electrification in the off-road vehicle sector, could lead to substantial reductions in 

emissions, which could improve air quality. More specifically, the study analyzed emissions 

through 2050 and air quality impacts through 2030, and predicts increased use of light duty 

electric vehicles could significantly reduce emissions compared to current levels. A copy of the 

EPRI/NRDC analysis can be found at hltp://epri.co/3002006881 . 

9. Who should pay for the equipment, illstal/ation and mai11tenance for tile EV c/wrging 
station network? 

This question cannot be answered in the abstract. The answer will vary from case to case 

based on facts such as the identity of the entity offering charging service, the circumstances 

under with the service is provided, and whether the service is offered as a public utility service. 

10. How are other countries promoting public use of EV charging stations? 

Ameren Missouri has no information regarding how other countries promote or regulate 

EV charging stations. 

QUESTIONS FOR NATURAL GAS UTILITIES 

1. Does your utiliQ' own or opemte compressed natural gas (CNG) facilities for vehicular 
use? If so, please state the mtmber ofCNG facilities, who can access them (e.g. open to 
the public), and iftltey are included as a regultttetl activi(•'· 

Ameren Missouri does not own or operate any CNG facilities. 
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2. l~ your Company aware of other entities that own or opemte CNG facilities in your 
serl'ice territory? If so, please prot•ide au estimate of the 1111mber ofCNGfacilities am/ 
who can access them (e.g. open to the public). 

Ameren Missouri is aware of only one CNG facility within the Company's gas service 

territory. The City of Columbia and Clean Energy jointly constructed a CNG facility just north of 

Interstate 70. The city owns and operates CNG-fueled vehicles, and some other companies in the 

area also have CNG-fueled vehicles as part of their fleets. TIJC Columbia facility is open to the 

public. 

3. Please state the Company's current assessment of the CNG t•ellicle market, including 
potential and likely future growth. 

Ameren Missouri continues to receive inquires regarding the location and capacities of 

our gas distribution facilities at intersections along Interstates 70 and 44 and State Highways 54 

and 63, although none of those inquiries has advanced beyond the stage of exchanging 

preliminary information. The Company has not prepared any studies assessing the potential 

ctment and future markets for CNG vehicles within its service area. 

4. Is the Company aware of actiom that other states /un•e done to promote the adoption 
of CNG l'e!lic/es? If so, please describe. 

Ameren Missouri has not investigated actions taken by other states to promote adoption 

of CNG vehicles. 

5. Is the Company aware of m1y state policies that promote or inhibit the further adoption 
ofCNG vehicles in Missouri? If so, please describe. 

The Company has not investigated any state policies that either promote or inhibit further 

adoption ofCNG vehicles in Missouri. 
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AMEREN'S PROPOSAL IN SUPPORT OF PLUG-IN ELECTRIC VEHICLES 

Executive Summary 
Approximately 95 percent of America's cars, trucks, 
planes and locomotives are fueled by oil-derived 

products. The U.S. is the largest oil consumer and 

importer in the world and relies on imports for more than 

half of its oil consumption. Dependence on oil may be 

an energy security threat and increases U.S. economic 

vulnerability. In addition, the environmental impact of 
petroleum-powered vehicles is a rising concern. 

The Obama Administration is investing in a broad 

portfolio of advanced vehicle technologies. The American 

Recovery and Reinvestment Act of 2009 allocated over 

$5 billion to the plug-in electric vehicle (PEV) industry 

for demonstration programs, U.S. Department of Energy 
loan guarantees for manufacturers, infrastructure 

development programs, and the manufacture of 

advanced battery systems and drive components. 
These investments will contribute to meeting President 

Obama's pledge for one million plug-in hybrids on U.S. 

roads by 2015. 

The federal government's intervention and broader 
environmental interests are creating increased consumer 
awareness of PEVs. In fact, several customer and societal 

benefits are routinely associated with this emerging 

technology: 

• 

• 

• 

• 

Foreign Oil Independence - PEV technology is 

expected to help usher in an era of greater energy 

independence. While the oil our nation's gas and 

diesel-powered vehicles use is a mix of domestic and 

imported products, the electricity required by PEVs 
would be produced almost exclusively in the U.S. 

Positive Environmental Impact- PEV technology 
also ushers in an era of clean transportation. Even 
in areas of the U.S. dominated by fossil-fueled 

electric power suppliers, new PEV owners will have a 

net positive impact on the environment by virtue of 
reduced tailpipe emissions. 

Lower ~Iaintcnancc & Fuel Costs - While the 
purchase cost of a PEV is higher than that of 
a conventional vehicle, significantly lower PEV 

maintenance and fueling costs over its operating 

life make the "total cost" of ownership attractive for 

periods spanning several years. 

Vehicle Incentives - Governments at the state and 
federal levels offer various purchase incentives for 
prospective PEV owners to consider, taking the form 

of tax credits, deductions, exemptions, and other 

creative offers. 

Ameren P£V Report 5 

Ameren believes one of the keys to the success of the PEV 

market and the realization of its associated benefits is 

the utility's ability to continue to provide safe and reliable 
electric power. Customers will expect Ameren to be able 

to provide service to adequately charge their vehicles, 

and we want to actively contribute to a positive ownership 
experience for all of those who choose to adopt. 

PEVs represent the potential for a brand new, and in some 

cases, significant load on the delivery system. Ameren 

expects to begin seeing PEVs in its service territory in 
late 2011. The PEV market will take time to develop 

in Ameren's service area, but in the mean time we are 
preparing for what we believe could be a transformation in 

the auto industry. 

In March 2010 Ameren created a team to explore the 

potential impacts and opportunities that the developing 
PEV industry introduces to our business and customers. 

Building on the success of an Ameren Missouri study 

performed in August 2009, the team comprehensively re

examined all aspects of the current PEV industry, market, 

and technology in order to arrive at a proposal for Ameren's 

involvement and strategic stance going forward. 

This proposal contains the following information: 

• 

• 

• 

Background and Industry Overview - the current 
state of electric vehicle, vehicle battery and vehicle 

charging technologies in the industry, their value 

proposition to customers and society (including a total 

cost of ownership analysis comparing PEVs to gas

fueled vehicles), and other considerations such as 
forecasted market penetrations and federal policies 

and incentives. 
Electric Vehicles and Ameren - the impact on our 
distribution system, potential rate options for new 
vehicle owners, charging station infrastructure issues, 

recent customer survey results, and other community 

PEV advocates in the service territory. 

St•·ntegy Development and Recommendations - how 
Ameren's support of PEVs aligns with stakeholder 
concerns and our corporate mission, the expectations 
key market players are placing on utilities, and how 

these considerations led to the team's strategy 

proposal. 
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The following elements emerged that were deemed 
fundamental to an Ameren PEV strategy, aligning both 
with the corporate vision of "leading the way to a secure 
energy future" and our intent to earn our customers' trust 
as an "energy advisor:" 

Educate Om·selvcs 

• Purchase PEVs and charging stations internally 
in order to study their operational characteristics 
and better understand potential impacts on the 
distribution system. Ameren is making arrangements 
with Nissan to acquire up to four of its all-electric LEAF 

sedans and has made arrangements with Mitsubishi 
for a month-long test drive of its all-electric i-MiEV 
sedan in 2011. In addition, Ameren is purchasing 
and installing vehicle charging stations for several of 
our office and operating center locations in Missouri 
and Illinois. 

• Participate in Electric Power Research Institute 
(EPRI} demonstrations and research regarding PEVs 
as appropriate. To date Ameren has made plans to 
acquire our first eight plug-in hybrid electric buckets 

trucks and lease our first two Chevrolet Volt sedans in 
2011, all part of industry research demonstrations. 
The charging stations above will also support these 
vehicles. 

• Develop methods and processes by which Ameren 
can share information with and transfer acquired 
knowledge directly to customers and employees in 
response to their inquiries. 

Educate and SupJlOI't Our Customers 
• Investigate various modes of providing 

communication, education and assistance to both 
our customers and employees, including on line 
resources, "specialty-skilled" call takers, bill inserts, 
and in-person community involvement. 

• Investigate various types of support to help ensure a 
positive PEV ownership experience for our customers, 
including providing free service capacity assessments 
and field upgrades. This also assumes a degree 
of public outreach, such as asking interested 
customers to check with us before buying an electric 
vehicle and arranging with auto dealers to make the 
same recommendation (as well as providing other 
information} to customers at the point of sale. 

Ameren PEV Report 6 

• Provide information to our customers and employees 
regarding PEV technology. This includes encouraging 
others to consider their own plans for plug-in 

readiness at the home or workplace and using our 
experience to provide assistance and support as they 
consider installing their own charging stations. 

Engage Om· Regulators and Other Community Pat·tnet·s 
• Proactively reach out to our regulators to discuss our 

strategic stance and obtain feedback on action plans 
as they are developed. 

• Explore the possibilities of alternative rate designs 
as appropriate for both Ameren Missouri and Ameren 
Illinois, and investigate possible incentive programs 
around customer charging station installations. 

• Develop local partnerships and alliances in order to 
support and grow into the technology with the rest 
of the region. This includes working with a range of 
organizations to make sure the communities we serve 
are ready for widespread adoption of electric vehicles. 
Ameren is currently participating in the St. Louis 
Clean Cities Plug-In Readiness Task Force to help 
develop conceptual plans for a public charging station 
infrastructure and to encourage others to consider 
various measures for plug-in readiness. 

Ultimately, preparation for PEVs is considered critical for 
Ameren not only from system and stakeholder standpoints, 
but in order to assume our desired "energy advisor" role 

with our customers. The Ameren PEV Team recommends 
adopting a supporting role in preparation for commercial 
PEV availability in the Ameren service territory beginning 
in late 2011. Such a role represents a proactive stance 
that in addition to acknowledging the emergence of PEVs, 
actively promotes the technology in the community, takes 
direct actions to educate stakeholders, and seeks out 

partnership opportunities intended to encourage greater 
PEV acceptance. 

Next steps for the Ameren PEV Team include developing 
a detailed PEV implementation plan, participating in and 
monitoring the execution of this plan, identifying future 
risks and opportunities associated with the PEV market, 
and recommending adjustments to Ameren's strategic 
position as appropriate. 
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1.0 - Introduction 
Approximately 95 percent of America's cars, trucks, 

planes and locomotives are fueled by oil-derived products. 
The United States (U.S.) is the largest oil consumer and 

importer in the world and relies on imports for more than 

half of its oil consumption. Dependence on oil may be 
an energy security threat and increases U.S. economic 

vulnerability. In addition, the environmental impact of 

petroleum-powered vehicles is a rising concern (US DOE, 

2010). Expectations are that hybrid electric vehicles 

(HEV), plug-in hybrid electric vehicles (PHEVs) and electric

only vehicles (EVs) will help modernize the transportation 

sector and our nation, allowing us to enter an era of clean 
transportation and greater energy independence. 

In general, there are three types of electricity-powered 

vehicles - hybrids that run on both electricity and another 
fuel, but cannot be externally recharged; hybrids that can 

be charged by connecting to an external power source; 

and vehicles that run on electricity only. Below are the 
basic vehicle descriptions. 

Hybrid Electric Vehicle (HEV): A HEV typically combines 

an electric propulsion system with a conventional internal 

combustion engine (ICE) propulsion system. In addition, 

technologies such as Regenerative Braking and Automatic 

StartjShutoff for the combustion engine are employed with 
a HEV. Examples: Toyota Prius, Honda Accord Hybrid, and 
Ford Escape Hybrid. 

Plug-/11 Hybrid Electric Vehicle (PHEV): A PHEV is similar 

to a conventional hybrid; however, PHEV batteries can 
be charged by either connecting a plug to an external 

power source for electricity, by using power generated 
by the vehicle's ICE, or by using regenerative braking 

power. Some PHEVs can use a combination of electricity 
and gasoline for propulsion ("paraller drive), while others 
operate as electric vehicles ("series• drive) . These 
vehicles typically have an 

"electric only" driving 

range varying from 10 

to 60 miles and then 
rely on the ICE for either 

propulsion or range 
extension once the battery HEV: Toyota Prius 

depletes to a particular level. Example: PHEV modified 
Toyota Prius and Chevrolet Volt. 

Electric Vehicle (EV): An EV is similar to a PHEV in that it 
is a plug-in vehicle; however EVs are powered exclusively 
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by electricity. Ranges 
vary from 40 to more than 

200 miles. Examples: 

Nissan Leaf, BMW Mini E, 
Mitsubishi iMiEV and Testa 

Motors Roadster. 

-~~ ~ 

- -~ ~: ......... .: 

---· -~-:--.. 
PHEV: Chevrolet Volt 

The Obama Administration envisions one million plug-in 

hybrids on U.S. roads by 2015 (USA Today, 2010). The 

federal government is investing billions of dollars in the 
plug-in electric vehicle (PEV) industry through the American 

Recovery and Reinvestment Act of 2009 (ARRA). The 

ARRA allocated over $5 billion to the PEV industry for 
demonstration programs, U.S. Department of Energy 

(USDOE) loan guarantees for manufacturers, infrastructure 

development programs, and the manufacture of advanced 
battery systems and drive components. In addition, other 

countries like China, Japan, 
Germany, and Israel are 

investing billions of dollars 

in the PEV industry. 

Ameren believes one of 

the keys to the success 

' 

~'~ .. :!· . ----'-' 
. ----

EV: Nissan LEAF 

of the emerging PEV market and the realization of its 

associated energy benefits is the utility's ability to continue 

to provide safe and reliable electric power. Customers 
will expect Ameren to be able to provide service sufficient 

to adequately charge their vehicles. Utilities in general 

recognize that PEVs represent the potential for a brand 

new, and in some cases, significant load on the delivery 

system. The PEV market will tal<e time to develop in 
Ameren's service area. While PEVs will not be available 

outside of targeted launch cities until late 2011 or early 

2012, Ameren expects to begin seeing PEys in its service 
territory during this period. In the mean time, we are 

preparing for what we believe could be a transformation in 
the auto industry . 

The federal government's intervention and broader 

environmental interests are creating increased consumer 
awareness of PEVs. This report explores the potential 

impacts and opportunities that the development of the PEV 

industry introduces to the utility business and its customers . 
In it, the Ameren PEV Team researches a variety of issues 

such as environmental benefits, the value proposition to 

customers, PEV penetration rates forecasted in Ameren's 

service territory, the impacts on our distribution system, 

and potential rate structures that would encourage off-
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peal< charging of vehicles. In addition, the team evaluates 
the appropriate level of Ameren engagement to ensure 
alignment not only with our corporate vision, mission and 
values, but with our stakeholders' interests (those of our 
customers, shareholders, employees and communities) as 

well. Education and outreach efforts are also considered to 

• 
• 
• 
• 
• 

support Ameren's intended role as a trusted energy advisor 
to customers . 

This PEV Report summarizes information the PEV Team 
gathered and includes a number of recommendations for 
Ameren. 

2 .0 - Background and Industry Overview 
2.1 - I-Iistol'!J ofE lecll'ic Vehicles 
Electricity was first used to power vehicles over 100 years 
ago. The first electric vehicles were developed in France 
and England in the late 1800s. By the early 1900s, 
there were more electricity-powered vehicles on the road 
than there were gasoline-powered vehicles. However, 
EV production stopped in the 1920s because gasoline
powered vehicles proved to be more functional, offering 
increased range at a lower cost. In the 1970s, interest 
in EVs developed again, mainly due to the oil crisis. 
Subsequently, investments were made in research and 
development (R&D) to improve EV technology. However 
these did not create enough interest to gain mass market 
acceptance (Research Reports International, 2010). 

In the 1990s, regulatory and legislative actions prompted 
a renewed interest in EV technology. The 1990 Clean Air 
Act Amendment and the 1992 Energy Policy Act caused 
automakers to invest in cleaner vehicles. The California 
Air Resources Board (CARB) issued regulations restricting 
greenhouse gas (GHG) emissions from vehicles. The 
California Zero Emission Vehicles (ZEV) mandate, requiring 
2% of the state's vehicles to have no emissions by 1998 

• 

• 
• 

• 
• 
• 
• 
• 

• 
• 

• 

• 

(10% by 2003), ultimately forced manufacturers to 
build EVs. 

From 1997 to 2002, a few thousand all-electric cars 
(e.g., Honda EV Plus, GM EV1, Nissan Altra EV, and the 
Toyota RAV4 EV) were produced by major automal<ers, but 
most were available for lease only. All major automakers 
discontinued advanced EV production programs by the 
early 2000s. In 2002, GM, DaimlerChrysler and the Bush 
Administration sued the CARB to repeal the ZEV mandate. 
In 2003, GM announced that it would not renew leases 
on the EV1 because the carmaker would no longer supply 
parts to repair the vehicles. In 2005, GM reclaimed all of 

the EV1s that were leased and demolished the vehicles 
in California (Research Reports International, 2010) . 
This series of events caused a setbacl< for the EV industry. 
Appendix A contains a timeline of EV development. 
Table 1 summarizes many of the differences between 
today's EV movement and that of the 1990s. 

2 .2 - Curl'ent S tate of tire E lectl'ic Velricle 
Iudus hy 
PEV technology represents an opportunity for the nation 
to transition from an oil-based transportation system to 

one based on a more stable, 

Table 1 -What is Different Now Compared to the 1990s'? dependable source of fuel 

1990s 2010 

• The EV movement was forced by the California • The EV movement Is supported by the Federal 
ZEV mandate government with ARRA funds (bipartisan support) 

and consumer Interest 

• Au tom akers produced only 3,000 to 5,000 EVs • Automakers are planning to rollout between 
25,000 - 50,000 vehicles/year for the next few 
years 

• Gasoline= $1.16/Gallon • Gasoline= $2.69/Gallon 
(Recently, as high as $4/Gallon) 

• The EVs and Infrastructure were given away • Increased awareness of 
for free (non-sustainable business model) Energy Independence/National Security 

• Significant impact to increase regional economies 
(e.g. more jobs and Increased household 
Incomes) 

• Technology has improved (e.g. batteries, 
regenerative breaking and materials) 

• Environmental benefits: 
• Less co;smog/VOCs/Ozone/NOx 
• PEVs provide environmental benefit even with 

Ameren's fuel mix of 80% coal-fired power 

* Reference: http:j / WWI'I.1990sflash back.com/ 1990/ economy.asp 
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- electricity (in particular, 
electricity produced from 

domestic resources such 
as uranium, natural gas, 
and coal, as well as from 
renewable resources, like 
wind and solar). The Ameren 
PEV Team recognized that 
PEVs will arrive soon in our 
service territory and explored 
the potential benefits of 

PEVs for our customers. This 
section describes the current 
technology, customer value 
proposition, environmental 
benefits, R&D efforts, and 
regulatory policy that are 
helping bring EV technology 
to the mass market. 
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2.2.1 - Elech·ic Vehicles and Vehicle Batte~·ies 
According to the U.S. Department of Transportation 

(USDOT). more than 75% of all commuters travel 40 miles 
or less per day (US DOT, 2003). As a result, the current 

state of EV technology can support the needs of the 

majority of U.S. commuters. 

2.2.1.1- Elech•ic Velricles 
Currently, no mass market for PHEVs exists in the U.S.; 

however, Nissan and Chevrolet will roll out EVs and PHEVs 
in limited marl<ets in late 2010 with a nationwide rollout 

by late 2011. The Nissan LEAF (Leading, Environmentally 

friendly, Affordable, Family car) is an EV with a range of 

up to 100 miles on a fully charged battery. The Nissan 

LEAF has a manufacturer's suggested retail price (MSRP) 

of $32, 780; however, it will cost about $25,000 after the 

Table 2-
Product Highlights: 
Nissan LEAF 
nnd Chcnolct Volt 

Item 

Price 

Nissan LEAF 
NissanUSA.com 

$32,780 (MSRP) 

• 
• 
• 
• 
• 

• 

• 
• 
• 

• 
• 
• 

• 
• 
• 

$7,500 federal tax incentive. It will take approximately 

eight hours to fully charge the LEAF when utilizing a Level 2 
(240 volt) charging station. 

The Chevrolet Volt is a PHEV with a range·extending gas 

generator that produces enough energy to power it for 

hundreds of miles on a single tank of gas. It has a range 
of up to 40 miles under electric battery power only, after 

which the gas engine kicks in automatically. The Chevrolet 

Volt has a MSRP of $41,000; however, it will cost about 

$33,500 after the $7,500 federal tax incentive. It will 

take approximately three to four hours to fully charge the 
Volt utilizing a Level 2 charging station. Table 2 presents 

market entry product highlights for the Nissan LEAF and 

Chevrolet Volt. 

Chevrolet Volt 
Chevrolet. com 

$41,000 (MSRP) 
$25,280 (after $7,500 Federal Tax Credit) $33,500 (after $7,500 Federal Tax Credit) 

Size 4-door compact hatchback (5 adults) 4-door sedan (5 adults) 

Range Up to 100 miles (all electric) Up to 40 miles (electric) 
Range-extending gas generator produces 
enough energy to power it for hundreds of 
miles on a single tank of gas 

Top Speed 90mph Over90 mph 

Battery Laminated Lithium-ion Lithium-ion 
(8-yr/100,000 mile warranty) (8-yr/100,000 mile warranty) 

Capacity/Power 24 kWh/over 90 kW 16 kWh/Over 111'kW 

IT System Integrated communication system On-star 

Charging Level 1-120V, Levei2-240V, and DC Fast Level 1-120V, Levei2-240V, and DC Fast 
Requirements Charging Charging 

Over 30 automakers worldwide are planning to introduce PEVs to the marl<et within the next few years, including Ford, 

Toyota, BMW, Mitsubishi, Audi, and Honda. Table 3 presents the initial target markets for Nissan and Chevrolet. 

Table 4 presents the projected target markets for other manufacturers within the next few years. 
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Table 3 -Initial PEV Target Markets for Nlssan and Chevrolet 

Nissan LEAF 

Late. 2010 .. (:a,lifornia,()r;~oh/w~~IJington, 
,'\riZ(lnJ! ~pd );~nn~ss~e 
(Production 2§,0oo) · 

2011 
Jan 
April 

Fall 

Texas and Hawaii 
North Carolina, Florida, District of 
Columbia, Virginia, Maryland and 
Georgia 

Nationwide 

Late 2010 

Lat11 2011 

Chevrolet Volt 

. c~lif<>[Qi~.N~~vC)ik?M,<;F,ga9, 
Ggnn~R!Icut,T!lx~s, NeX'!Jer~ejl!n.!l .. 
District ofC()lumbla (Pioductlon10,000) 

Nationwide (Production 10,000) 

Table 4 - Initial PEV Market Launches 

Make Model Type 
US Market 

Release Date 

' 

Status 
1T&SJKMOt'i:fr$1'i! >k7l R~'®ter'jJJ>Yc:- ;~~-:::>fYA ";::,-:,:,'.;:,_,_;_:,"" ~;v c;Aj+'; !.t.: .. r:.' ... ~1 .. l .. : •. r.:.· .. i.·.·,.: .... •,x .•. ·.: ... ;.;s;s;:; :;%:;:::;:;;_~ftif9F!J?t 
':,-:,);_;;;_:fi-1->>:~'i,i/}.-:J!iU!J!: ,~:~ !!f:{ff$-\;'1-''!::f$:;:;> \:<:t;t;;~1"J!J;UH?-<;;:c< ~---,, /J'i/:. . -_ - -

BMW MINI E EV Curren! 

P~J@tJ:I<>.~!(I".j~63 
Coda CODA Sedan 

BYD 
~~.!i.v~.w . 
Nlssan Leaf 
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EV 2010 

<>•.•.!. v··•.· '!.:J.e ... H .•. §Y. ;f:X. Fm/ ··•.1?91911:!9Y~il'~r. ''''cl fl!#l"O;l!e\9l!~<;!l§ftl;QQQ,UQ;Q!l9.1ljli!SQ~Qi@llllijlil !i!l:ii!l~bl!J.i 
··•·! 1'' .. i ·>'• •· ii'! W~P~~al$\ii~Wol6"~~~~<>fc~l~"i''::W7?·•SP•i>•; fis'!'F>1!!iSd,'J'•/! 

EV 2010- December , Aiming fOr 25,0oo orderS in~2010 lob& d'iStrlb'ut~ l,n 20 ~f,the '! 

largest states. Will be widely available late 2011/2012. Through 
April 115,000 registraUons have been received for 
first 
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2.2.1.2- Ve/ricle Battel'ies 
Battery technology and the lacl< of affordable, highly 
functional battery packs is a potential barrier to widespread 
consumer adoption of PEVs. Lithium-ion battery technology 
is the energy storage solution currently being developed 
for PEVs. According to a new White House report, "The 

Recovery Act: Transforming the American Economy through 
Innovation," the ARRA investment shows that the U.S. is on
track to realize a major innovation breakthrough in cutting 
the cost of electric batteries by 70 percent between 2009 
and 2015. According to the White House report, in 2009 
the U.S. had only two factories manufacturing advanced 
batteries, and the U.S. produced less than two percent of 
the world's advanced batteries. The ARRA is investing over 

$2 billion in advanced battery and electric drive component 
manufacturing. By 2012, it's anticipated the U.S. will 
have 30 manufacturing facilities producing advanced 
batteries, accounting for an estimated 20% of the world's 
advanced battery production and potentially creating tens 
of thousands of U.S. jobs. Bringing battery costs down, 
making them lighter and longer lasting, and managing their 
disposal are important factors in mal<ing the PEVs more 
affordable and competitive with conventional vehicles. 

Affordability 
According to the US DOE, a battery for a PEV with a 100-
mile range cost more than $33,000 in 2009. The ARRA 
investments are forecasted to drive the cost of the 
PEV batteries down. By the end of 2015, Recovery Act 
investments are anticipated to help lower the cost of 
100-mile range batteries to approximately $10,000. 
Figure l presents the forecasted costs of a typical EV 
battery (USDOE, 2010). 
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The same cost improvement applies to batteries for PHEVs 
- cars that can travel up to 40 miles on electricity before 
the gasoline engine is utilized. The cost of a 40-mile range 
battery is anticipated to fall as well. In 2009, PHEV 40-mile 
range battery cost $13,000. Recovery Act investments 
could lower the PHEV 40-mile range battery costs to 

approximately $6,700 by the end of 2013 and $4,000 by 
the end of 2015 (US DOE, 2010). 

It is important to note however that despite the USDOE's 
current optimism, the prospect of deep cuts in battery costs 
over time is debatable. Lithium-ion technology currently 
mal<es use of a large array of precious metals in order 
to produce EV and PHEV batteries. If EV penetrations in 
the U.S. begin approaching optimistic forecast levels, the 
demand for these metals will increase, with the potential 
of driving battery costs up dramatically. Whether battery 
production efficiencies gained over time would be able to 
sufficiently offset these rising material costs is uncertain . 

Lighter Weight 
Heavier, low energy density batteries significantly limit 
vehicle range and acceleration. Recovery Act investments 

are supporting innovations to reduce battery weight and 
increase the energy density, allowing them to store more 

energy in smaller, lighter packages. These higher density 
batteries will pack more power, performance, and range . 
Increases in energy density could potentially reduce the 
typical weight of an EV battery by 33% between 2009 and 
2015. Figure 2 presents the forecasted weight of a typical 
EV battery (USDOE, 2010) . 

Figure l- Fo1·ecasted Cost of a Typical Electdc Vehicle Battery (USDOE, 2010) 

$35,000 

$30,000 -

$25,000 

~ 
$20,000 -

u $15,000 • 

$10,000 

$5,000 • 
$5,000 

$3,333 

$0 

2009 2012 2015 2018 2021 2024 2027 2030 

Note: Assumes 3 miles per kilowatt hour and 100-mlle range. Source: U.S. DOE Vehicle Technologies Program. 
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Figure 2- Forecasted Weight of a Typical Electric Vehicle Battery (USDOE, 2010) 

~ 350 333 

~ 
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10 300 
~ 
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bO c 

~ 
10 200 0:: 
.!! lSY. decrease 
~ 150 
' 0 

100 0 

~ 55 
~ 50 
Qj 

~ 0 a) 
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Note: Assumes 3 miles per kilowatt hour and 100-mile range. Source: U.S. DOE Vehicle Technoloeies Program. 

Longer Life 
In the near future, domestic battery manufacturers could potentially produce batteries with operating lives of up to 14 years. 
This should give consumers confidence that the electric vehicle batteries will last the full life of the vehicle. Figure 3 presents 
the forecasted lifetime of a typical EV battery (USDOE, 2010). 

Figm·e 3- Forecasted Lifetime of a Typical Electric Vehicle Battery (USDOE, 2010) 

16 

14 3.5x Increase will allow batteries 
14 

Cl.l 
to maintain performance 

:!: 12 throughout vehicle's lifetime 
~ 10 

~ G.l ... ... 
.! 8 -0 6 
~ 4 10 
G.l 4 >-

2 

0 

2009 2015 

Note: Assumes drivers will charge their vehicles 1.5 times per week. Source: U.S. DOE Vehicle Technologies Prograr 
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Battery Disposal 
While the toxicity of lead acid batteries in a conventional 

vehicle requires tight regulations when it comes to disposal, 
these laws and regulations do not apply to lithium-ion 

batteries. Once a lithium-ion battery reaches its end of life, 

it can either be recycled or re-used in other applications. 
The metals and compounds of the batteries can be 

resold, while the lithium can be recycled back to battery 

manufacturers or disposed of as non-hazardous material. 

Even when lithium-ion batteries lose their ability to carry 

a sufficient charge for vehicle applications, the residual 
capacity can be re-used in less intensive applications, such 

as back-up energy storage or load leveling for the electric 

grid. Secondary life applications are currently being studied 
by auto manufacturers. Additionally, the lower cost of 

recycled units should improve the current value proposition 

for any electric utility considering energy storage as part of 

its distributed resource strategy. 

2.2.2- Elech·ic Velricle Value Pr•oposition 
From early on in its study, the Ameren PEV Team cited a 

number of customer and societal benefits associated with 

this emerging technology, including the following: 

• Foreign Oil Independence- PEV technology will 

help usher in an era characterized by greater energy 

independence. While the oil our nation's gas and 
diesel-powered vehicles use is a mix _of domestic and 

imported products, the electricity required by PEV's 

2.2.2.1- Total Cost ofOwner•slrip 
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would be produced almost exclusively in the U.S. 

• Lower Maintenance & Fuel Costs - While the up
front purchase cost of a PEV is higher than that 

of a conventional vehicle, significantly lower PEV 

maintenance and fueling costs over its operating life 

make the "total cost" of ownership very attractive for 

ownership periods exceeding roughly seven years. 
• Vehicle Purchase Incentives -As a means of 

supporting this emerging technology, governments at 
the state and federal levels have formulated various 

purchase incentives for prospective PEV owners to 

consider, taking the form of tax credits, deductions, 
and exemptions. Some states also offer access to 

carpooling lanes and other incentives associated with 

vehicle charging station purchase and installation . 
• Positive Environmental Impact - PEV technology will 

also help usher in an era of clean transportation . Even 
in areas of the country dominated by fossil-fueled 

electric power suppliers, new PEV owners will have 

a net positive impact on the environment through a 
reduced combination of air-borne power plant and 

tailpipe emissions. 

The PEV Team looked at a number of these customer and 

societal benefits in greater detail, especially in those cases 

where factors germane to Ameren and its service territory 

had a bearing on the impact of those benefits to customers. 
These additional considerations are discussed below. 

The PEV Team analyzed the life· cycle costs for an EV (2011 Nissan LEAF) compared to a conventional vehicle (2011 Nissan 
Versa) for both Ameren Missouri and Ameren Illinois (IP) residential customers. ApJlendix B contains the analysis and 

assumptions. Tables 5 and 6 present the fuel cost per mile and life cycle costs for Ameren Missouri and Ameren Illinois 
respectively. 

Table 5 - Ameren Missoul'i: Fuel Cost pe1· Mile and Life Cycle Costs 

7-YR Economic Life 10-YR Economic Life 

Fuel Cost Per Life Cycle Cost Fuel Cost Per Life Cycle Cost 
Vehicle Mile ($/mile) (NPV@3%) Mile ($/mile) (NPV@3%) 

EV- 2011 Nissan LEAF (Standard Rate , $0.020 ($34,203) $0.021 ($36,575) 
OFF-PEAK: 10 PM to 4AM) 

EV- 2011 Nissan LEAF (Time of Day $0.012 
Rate, OFF-PEAK: 10 PM to 4 AM) 

($33,482) $0.013 ($35,531) 

CV- 2011 Nissan Versa (Gasoline $0.117 ($32,506) $0.131 ($39,600) 
Vehicle, 30 mpg) 

Notes: 1. EV - Electric Vehicle, CV - Conventional Vehicle, NPV - Net Present Value. 

2. Federal tax incentives are included. State tax incentives are not included. 
3. Climate change legislation is not included. 

4. Ameren Missouri rates increase over periods shown based on projected rate increases. 
5. Life cycle costs include vehicle cost, fuel, maintenance, and charging station (EV only). 

6. Gasoline prices based on EIA forecast ($2.70/gallon in 2010 increasing to $5.55/gallon in 2020). 

SCHEDULE MJN-4 
March 2011 Ameren PEV Report 13 



Table 6- Ameren Illinois (IP): Fuel Cost per Mile and Life Cycle Costs 

7-YR Economic Life 1 0-YR Economic Life 

Cost Per Life Cycle Cost Cost Per Life Cycle Cost 
AmereniP Mile ($/mile) (NPV@3%) Mile ($/mile) (NPV@3%) 

EV- 2011 Nissan LEAF (Standard Rate, $0.027 
OFF-PEAK: 10 PM to 4AM) 

($34,867) $0.029 ($37,585) 

EV- 2011 Nissan LEAF CD me of Day Rate, $0.017 ($33,915) $0.018 ($36,190) 
OFF-PEAK: 10 PM to 4AM) 

CV- 2011 Nissan Versa (Gasol ine Vehicle, $0.117 ($32,506) $0.131 ($39,600) 
30mpg) 

Notes: 1. EV - Electric Vehicle, CV - Conventional Vehicle, NPV - Net Present Value. 
2. Federal tax incentives are included. State tax incentives are not included. 
3. Climate change legislation is not included. 
4. Time-of-day rates: MISO 2008 Day Ahead Rates, increasing over life. 
5. IP rates increase over periods shown based on projected rate increases. 
6. Life cycle costs include vehicle cost, fuel, maintenance, and charging station (EV only) 
7. Gasoline prices based on EIA forecast ($2.70/gallon in 2010 increasing to $5.55/gallon in 2020). 

Based on the Ameren Missouri and Ameren Illinois 
analyses, a conventional vehicle is slightly more cost
effective than an EV over a 7 -year economic life; however, 
the EV is more cost-effective over a 10-year economic 
life. In general, while an EV is more expensive than a 
conventional vehicle up front, it is cheaper to fuel and 
maintain than a conventional vehicle over the course of 
its operating life. It is also important to note that the total 
costs of ownership for a conventional vehicle and EV are 
not substantially different overall, due primarily to the 
$7,500 EV federal tax incentive that is currently offered. 

2.2.2.2- Vehicle Incentives 
Several government incentives have been established to 
further promote PEVs. In 2006, the Bush Administration 
developed the U.S. Advanced Energy Initiative to help 
make the U.S. energy supply more economical, secure, 
and reliable through advances in technology. The 
initiative included a goal to create a PHEV that could drive 
up to 40 miles on electricity with a single charge. The 
"PHEV-40" technology was envisioned to reduce average 
gasoline consumption by 50% or more (Research Reports 
International, 2010). 

Fede1·al Incentives 
In February 2008, the ARRA was passed by Congress and 
signed into law. ARRA provides a tax credit for PEVs of 
$2,500 plus $417 for each kWh of battery capacity greater 
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than 4 kWh. The maximum credit of $7,500 per vehicle 
applies to at least 200,000 units per auto manufacturer 
before it phases out (Plug In America) . 

In December 2010, an earlier Internal Revenue Service 
(IRS) charging station tax credit was extended and modified 
to cover 30% of the purchase and installation costs of 
the charging equipment, up to $1,000 for individuals and 
$30,000 for businesses. The new charging equipment tax 
credit expires on December 31, 2011 (Plug In Cars, 2010). 

State Incentives 
Currently, PEV incentives are available in 17 states 
with more pending. While PEV incentives are available in 
Illinois, they're not available in Missouri at this time . 
Table 7 presents a summary of PEV state incentives 
(Plug In America) . 

The Illinois Alternate Fuel Rebate Program provides rebates 
for 80% of the incremental cost of either purchasing an 
alternative fuel vehicle or converting a vehicle to operate 
on alternative fuel. The maximum amount of each rebate 
is $4,000. The rebate program is available to all Illinois 
residents, businesses, government units (except for the 
federal government), and organizations located in Illinois . 
Eligible vehicles include those powered by natural gas, 
propane, and electricity. Gasoline-electric hybrid vehicles 
(e.g., the Chevrolet Volt) are not eligible (Hybridcars.com) . 
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Table 7 - Summ:wy of State PEV Incentives 

LEGEND: v' In Place + In Progress 
Incentive Income Tax . Carpool 

State Amount or Credit or State Tax Conversions Lane lnfastru.cture Other• 
Rate Deduction Exemption Included Access? Incentives 

Arizona 

California 

Colorado 

Connecticut 

District of 
Colombia 

Florida 

Georgia 

Hawaii 

Illinois 

Louisiana 

Massachusetts 

Montana 

Nebraska 

New Jersey 

New York 

Oklahoma 

Oregon 

Pennsylvania 

South Carolina 

Tennessee 

Texas 

Utah 

Washington 

l 
up to 

$5,000 
up to 

$6,000 

up to 
$5,000 

20% 

up to 
$4,000 
up to 

$3,000 

up to $500 

up to 
$4,000 

50% 

up to 
$5,000 

up to 
$1 500 

v' v' 
v' v' v' 
v' 

v' 
v' 

v' 
v' • 
v' v' v' 
v' v' v' 

• 
v' 

Note: I . * OU1er includes incentives include lowering licensing fees for BEYs, reduced registration fees, exemption from 
insurance surcharges, or special interest rate for PEVs. 
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2,2.2.3- Environntentallntpact 
The transportation sector is a large emitter of GHGs 
associated with climate change (excluding international 
bunker fuels), accounting for approximately 32% of carbon 
dioxide (CO,) emissions from fossil fuel combustion in 
2008. Approximately 53% of the emissions resulted 

from gasoline consumption for personal vehicle use. The 
remaining emissions came from other transportation 
activities, including the combustion of diesel fuel in heavy
duty vehicles and jet fuel in aircraft. 

PEVs will help reduce GHG emissions in two ways- by 
using gasoline more efficiently than traditional ICE vehicles 
and by using electricity that is produced with fewer GHG 
emissions relative to gasoline emissions. PEVs would likely 
help with ambient air quality issues. Currently, St. Louis is 
classified as a non-attainment zone because the ambient 
air quality exceeds the United States Environmental 
Protection Agency (USEPA) standards for ozone (03) and 
particulate matter (PMlO). PEVs, compared to conventional 
gasoline vehicles. have reduced C0

2
, 0

3
, carbon monoxide 

(CO), nitrogen oxides (NOx). and PMlO emissions. 

Appendix C contains an analysis that forecasts the 
estimated environmental impact of PEVs on Ameren's 

emissions in terms of NO,. sulfur dioxide (S02), PMlO, total 
organic gases (TOG). mercury (Hg), and C02 in 2030. The 
analysis assumed that approximately 900,000 PEVs would 
be in the Ameren service territory in 2030. Based on the 
analysis, Ameren could see a reduction in NOx emission 
of 1.57% (approximately 2,690 short tons of NO,) and a 
reduction in so, emission of 0.39% (approximately 718 
short tons of S0

2
) by 2030. Ameren's service area would 

have a potential reduction of 43% of overall vehicle co, 
emissions by 2030, assuming no change in the existing 
Ameren generation mix. 

The PEV Team calculated the annual C02 emissions for an 
EV and a conventional gasoline vehicle that each travel 
14,600 miles per year. The EV has less C0

2 
emissions 

compared to a conventional gasoline vehicle, assuming that 
the production of 1 megawatt hour (MWh) generates 0.75 
metric tons of co,. Table 8 presents the C02 emissions for 
an EV compared to a conventional gasoline vehicle. 

Table 8- CO, Emissions: EV vs. Conventional Gasoline Vehicle (CV) 

EY""'2Q11 Nissan.LEAF 

CV- 2011 Nissan Versa 

2.48* 

4.28 

Note: I. • Ameren Service Territory: 1 M\Vh = 0.75 metric tons of C02 

In addition, PEVs would be beneficial to human health 
because conventional gasoline vehicles produce tailpipe 
emissions that are in the breathing zone. while PEVs 
produce no tailpipe emissions. Although coal-fired and 

natural gas-fired power plants could produce more CO, 
emissions in coming years due to rising demand for 
power (due in part to greater use of PEVs). the overall C02 

emissions generated from all sources will still be reduced. 

2.2.3- Charging Station Technologies and 
Standards 
Charging stations. otherwise known in the industry as 
Electric Vehicle Supply Equipment (EVSE). manage the flow 
of electricity for recharging PEVs. Although most PEVs can 
be recharged from a standard wall receptacle, many can or 
will support faster charging at higher voltages and currents 
that require dedicated equipment with a special connector 
or interface. Three charging levels (Levels 1-3) were 
defined by the Electric Power Research Institute (EPRI, the 
utility industry·s research arm) and codified in the National 
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Electric Code (NEC), along with corresponding functionality 
and safety requirements. Standards have been developed 
by the Society of Automotive Engineers (SAE) for Levell 
and 2 charging. A discussion of the charging levels and 

associated standards follows: 

2,2,3,1- Cltm·ging Levels and Batte1•y Swapping 
Charging Levels 
Level 1 charging uses a 20-amp (A) branch circuit at 120 
volts alternating current (VAC) - the lowest common voltage 
level found in both residential and commercial buildings in 
the U.S. Levell charging equipment is typically installed 
on the vehicle and the 120 VAC is brought to the vehicle 
through a plug and cord set. Level 1 provides the smallest 
amount of power and can result in prolonged charge times 
depending on the size of the battery being charged and its 
initial charge state. The ability to charge at Level 1 from a 
standard 120 VAC wall socket is deemed important due to 
widespread availability in emergency situations. even if it 
means waiting several hours to obtain a charge. 
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Level 2 charging is generally considered the primary, or 

preferred, method for EVSEs for both private and public 
facilities, and most commonly specifies a single phase 240 

VAC 40A branch circuit. Larger charging currents than this 

are possible, and Level 2 charging can also be done from 

a two-phase 120/208 VAC power source. Level 2 charging 
employs special equipment (including a standard plug-in 

connector) to provide the level of safety required by the 

NEC and may require customers to upgrade their electric 

service. 

Level 3 charging 
or "Fast Charging· 

is intended for 

commercial and 
public applications 

and represents a 
means of electric 
"refueling" most 

analogous to 

a commercial 
gasoline service 

Level 2 Plug-In Connector 

• 
• 
• 
• 
• 

• 
• 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

station. Level 

3 typically uses 

an off-board 
charging system 

serviced by a 

three-phase 480 
VAC or 200-600 

VDC circuit. 
Level 3 EVSEs 

vary in size 

from 60 to 240 
kilowatts (kW), 

allowing PEVs a 

50% charge in 
as little as 10 to 

15 minutes. To 

date, a standard 

has not been 
established for 

Level 3 charging. 

Coulomb Level 2 EVSE 

It is unlikely that Level 3 EVSEs will gain acceptance in residential settings due to the voltage incompatibility at 480 VAC. 

Table 9 presents a summary of the charging levels and system requirements. Tnblc 10 presents a summary of PEV charging 

times for the Nissan LEAF and Chevrolet Volt at these different levels. 

• 1 

2 

3 
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Estimated Cost 
(USDOE, 2010b) 

$0 
(Residential wall socket) 

$2,000-$9,000 
(Residential) 

$25,000-$75,000 
(Commercial/Public) 

Tnblc 9 - Summnt·y of Chnrging Levels 

120VAC, 1.2-2.0 kW, Single Phase 

240VAC, 2.8-15 kW, Single Phase 

To Be Determined 
480VAC, ~ 140 kW, Three Phase 

17 

200-450VDC, ~ 19.2 kW, ~ 80 A 

200-450VDC, ~ 90 kW, ~ 200 A 

To Be Determined 
200-600VDC, ~ 240 kW, ~ 400 A 
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Table 10- Summary of Charging Times (Based on zero to full charge) 

Nissan LEAF 

20.Hrs@ 120VAC/12 A 

2 (AC) 8 Hrs@ 240VAC/15A-40 A 

3(DC) ·~ Hrs <?jl DC Fa~! Charging 
(Av<~ilaqlefor ~elect models only) 

Battel'y Swaptling 
There is a business model being considered in the industry 
that presents an alternative to recharging. It involves the 
physical exchange of drained or nearly drained batteries 
with fully charged batteries, otherwise known as "battery 
swapping." Automated facilities have been developed that 
can swap a battery in less than one minute. 

Project Better Place, a California-based private company 
involved in developing EV charging system infrastructures, 
is the driving force behind the battery swapping initiative. 
They envision battery swapping in specific geographic areas 
and are currently building systems in Hawaii and Israel 
(Motor Trend, 2008). Their greatest challenge is developing 
a standard that facilitates battery swapping. Currently 
the only manufacturers adopting a standard platform 
are Renault (Megane and Kangoo) and Nissan (Rogues) 
(WARDSAUTO.com, 2009). 

Battery swapping provides a quick and reliable method 
for extending the range of a PEV. However, there are 
several challenges that have kept it from becoming a viable 
solution: 

• Original Equipment Manufacturers (OEMs) would have 

to adopt a single battery standard (size, capacity and 
configuration). It is unlikely that automakers would 
standardize on such a critical selling feature (mileage, 
charge speed, size, shape, relative cost of vehicle 
model). 

• Designs would have to allow for batteries to be 
accessible and easily removable. 

• Consumers would have to be comfortable and 
willing to swap batteries with limited knowledge of 
the replacement battery's condition and previous 
consumption (diminishing storage capacity). 

• Cost to support the labor and infrastructure of battery 
swapping could be prohibitive relative to charging. 

• Advancements in battery technology that extend 
the range of PEVs may quickly render the swapping 
concept obsolete. 
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Chevrolet Volt 

3 Hrs@ 240VAC/15 A 

currently,.~eveJ3 charging is not a'l!lilable. 

2,2.3.2- Standm•ds 
Various organizations and standards-making bodies, 
including the SAE, the Institute of Electrical and Electronic 
Engineers (IEEE), Underwriters laboratories (Ul), NEC, 
and EPRI have been collaborating to develop PEV-related 

technical standards and codes since the 1990s. Although 
many standards presently exist. these organizations 
and standards groups have continued to develop new 
standards and update existing ones to ensure electric grid 
compatibility as the manufacturers announce production 
schedules for such vehicles as the Chevrolet Volt and the 
Nissan LEAF. The automotive manufacturers, infrastructure 
equipment manufacturers, utilities and various other 
groups have recognized the need for electric vehicle and 
utility grid interface standards to achieve cost effective and 
reliable PEV designs and avoid roadblocks to PEV adoption. 
Coordination and technical compatibility is needed among 
the various system and equipment standards and building 
codes. 

Standards related to the battery charger and the physical 
connectivity between the electric vehicle and the charging 

station and between the charging station and the electric 
grid have received the most attention and are the most 
advanced. The EPRI report Plug-In Electric Vehicle to Grid 

Interface Requirements (EPRI, Palo Alto, CA: 2009.1017674 
published December 2009) provides a thorough overview 
and update on these and other standards related to PEVs 
and future challenges. 

Appendix D also contains a list of applicable PEV standards 
and a brief description and status of each. 

2,2,3,3- Range Anxiety 
Range anxiety is the fear that an EV will run out of battery 
power and leave its driver stranded. Although the majority 
of PEV charging will occur in residential areas, other 
charging stations will need to be installed to overcome 
range anxiety issues. Installation of level 2 and Level 3 

charging stations in public areas are anticipated to relieve 
range anxiety pressures and promote adoption of PEVs. 
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Tokyo Electric Power Company (TEPCO} evaluated the 
impact of a public charging station on the consumers' 

driving ranges between 2007 and 2008. In 2007, TEPCO 

educated customers on EV driving range performance, and 
drivers understood that they could cover a certain range on 

a full charge. Despite this, TEPCO noticed that drivers were 

• 
• 
• 
• 
• 
• 
• 
• 

only willing to travel a short distance initially. Then in 2008, 

TEPCO installed a quick charging station, after which the EV 

drivers significantly increased their mileage (PGE, 2010}. 

Figures 4 and S show the driving ranges before and after 
the installation of a quick charging station, respectively. 

Figure 4- Dl'iving Range before the Quicl< Chargu Installation (PGE, 2010) 

8km 

**LEGEND: Orange Line - Boundary of Study. Red Arrows - Driving Patterns. 

Figure S- Dl'iving Range nftet· the Quick Charge•· Installntion (PGE, 2010) 

**LEGEND: Orange Line - Boundary of Study. Red Arrows - Driving Patterns. 
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2.2.3.4 - Conh•olled Clrm•ging and Disclwl'ging 
Controlled charging [i.e. Grid-to-Vehicle (G2V)] generally 
refers to the pursuit of moving PEV charging times to off· 
peak hours when possible and practical. Utilities need to 
minimize the impact of large vehicle penetrations on the 
distribution system by leveraging off-peak infrastructure 

capacity. This effort could be as simple as using timers; 
however, it is likely that .charge controllers will involve some 
kind of communication with the utility provider, inferring the 
utility will have a stake in how such charging is conducted. 
This is also referred to as "smart charging," and it implies 
only one direction of power flow, from the power grid to the 
vehicle. 

Electric-drive vehicles, whether powered by batteries, fuel 
cells, or gasoline hybrids, also have the potential to produce 
the same 60-Hertz (Hz) electricity that powers our homes 
and offices. Controlled discharging (i.e., Vehicle-to·Grid 
(V2G)) refers to the possibility that electricity flow is also 

• 
• 
• 

• 

permitted in the non·conventional second direction, from • 

the vehicle to the power grid. The motivation driving V2G 
can be either the utility's (e.g. demand response) or the 
customer's (e.g. lower cost). Many technical, marketing and 
sociological considerations need vetting before V2G would 
ever become commonplace. 

With either type of control , a fleet of plug-in vehicles is 
outfitted with "smart charging" (and optionally, V2G) 
hardware. The charging control hardware is connected to 
the servers of the controlling company, perhaps via publ ic 
carrier andjor Internet communications. The owners, the 
utilities, andjor research organizations have access to data 
from each plug-in vehicle and have control over cha rging 
times and charging diversity. The utility could conceivably 
disable or limit charging in response to emergencies, high 

demand periods, or other contingencies, in addition to 
issuing requests for V2G discharging. Figure 6 presents a 
typical charge control system diagram (Ameren Missouri, 
2009). 

Figm·c 6 -1)•pical Charge Control System Diagram (Amct·cn Missouri, 2009) 
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2,2,3,5- WiJ•eless Vehicle ClwJ•ging 
Researchers today are also developing a wireless charging 
solution for consumer use, involving no plugs or charging 
cords. Drivers would simply park their EV over a wireless 
energy source that sits on the garage floor or is embedded 
in a paved parking spot. The system would automatically 
transfer power to the battery charger on the vehicle (Delphi, 
2010). 

Recently, Delphi Automotive reached an agreement with 
WiTricity Corp., a wireless energy transfer technology 
provider, to develop automatic wireless charging products 
for hybrid and electric vehicles (Delphi, 2010). In addition, 
the Oak Ridge National Laboratory (ORNL) is developing a 
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system that magnetically couples an electric source with 
a car battery. The technology allegedly offers a charge 
efficiency of 90 percent or more, depending on how far the 
car battery is situated above the flush-mounted charging 
station. This is an efficiency that rivals that of plugging the 
car directly into an outlet, without requiring cumbersome 
add·on technology for the car or much "precision" on the 
part of the driver. Among the biggest potential selling 
points of this technology is the simplification of "opportunity 
charging." In the long term, ORNL believes the device has 
the potential to electrify highway systems, even allowing 
continuous charging while driving full-speed (Knoxville 
News, 2010). 
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2.2.4- U.S. RegulatoJ'Y Policy 
The automotive sector is affected by a number of major 
federal statutes and regulations designed to protect the 

environment. The fuel economy standards established a 

regulatory policy to encourage auto manufacturers to create 
more fuel efficient vehicles, like PEVs. A summary of the 

fuel economy standards and the potential impact on road 

taxes follows: 

Fuel Economy Standards 
The Energy Policy Conservation Act of 1975 established 

the Corporate Average Fuel Economy (CAFE) standards 
for passenger cars and light trucks. The original goal of 

the CAFE standard was to double the 1974 passenger 

fuel economy average by model year (MY) 1985 to 27.5 

miles per gallon (MPG). After 1985, Congress provided for 

the continued application of the 27.5 MPG standard for 
passenger cars, but gave the US DOT the authority to set 

higher or lower standards. From MY 1986 through 1989, 

the passenger car standards were lowered. In MY 1990, 

the passenger c~r standard was amended to 27.5 MPG 

where it has remained. 

In May 2009, the Obama Administration announced a new 

national policy and set new CAFE standards for all new cars 

and trucks sold in the U.S. beginning in 2012. Starting 
with MY 2012, the CAFE standards will require automakers 

to improve fleet-wide fuel economy and reduce fleet-wide 

GHG emissions by approximately five percent every year. 
The National Highway Traffic Safety Administration (NHTSA) 

established fuel economy standards that strengthen each 

year reaching an estimated 34.1 MPG for the combined 

industry-wide fleet for MY 2016. The United States 

Environmental Protection Agency (US EPA) standards 
require that manufacturers achieve an equivalent of 35.5 

MPG by MY 2016. The US EPA standard can be met with 

air-conditioning improvements, while the NHTSA standard 
cannot. Essentially, the CAFE standards put pressure on 

automobile manufacturers to create more efficient vehicles 

(Research Reports International, 2010). 

Road Taxes 
Road taxes are currently a component of fuel prices and 

are collected when fueling at the pump. Since PEVs are not 

fueled exclusively at the pump lil<e conventional vehicles, 

PEV users are not paying the same level of road taxes as 
drivers of conventional vehicles. This exemption is currently 

being treated as an incentive for PEVs. As more PEVs 
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replace conventional vehicles and revenues from fuel taxes 

decrease, government entities will likely develop new tax 

models (e.g., "wheel" taxes) for generating revenues . 

2 .3 - PEV Mm•ket Peneh•ation 
There is a tremendous amount of uncertainty around 

forecasting market penetration of PEVs, since the 

technology is in the very early stages of marl<et rollout in the 
u.s. The Obama Administration envisions one million plug

in hybrid vehicles on U.S. roads by 2015 (USAToday, 2010). 
Recent government incentives and stimulus investments 

designed to accelerate market acceptance, including grants 

and loans to manufacturers and tax credits to consumers, 
indicate movement toward this goal. A summary of three 

PEV market penetration and load forecasts follows: 

Nationwide Forecast - I<EMA, Inc. Assessment of Plug . 

in Electric Vehicle Integration with ISO/ RTO Systems 

(March 2010) 
• Nationwide Forecast - IDC Energy Insights (I DC Energy) . 

Business Strategy: The Coming Plug-In Electric Vehicle 

Rollout-Forecasting the Market (September 2010) 

• Ameren Forecast - Corporate Planning (April 2010) 

2.3.1 -Nationwide FoJ•ecast- KEMA, Inc. 
The Independent System Operator/ Regional Transmission 

Organization (ISO/RTO) Council commissioned KEMA. Inc . 
to develop a PEV market penetration forecast. The key from 

the ISO/ RTO perspective was to locate the concentrations 

of PEVs that can provide significant impact for demand 
response resources. The KEMA PEV marl<et projections 

were based on historical Prius adoption rates. The Prius 

adoption rates were used to model PEV penetration rates 
to meet the goal of 1 million PEVs by 2015 (fast scenario), 

2017 (target scenario), and 2019 (slow scenario). The 

KEMA projections assume a smooth transition in market 

growth. In addition, the I<EMA projections are based on 
extrapolations of first-generation vehicles; however. it is 

important to note that "game-changers" in cost and power 

density can have dramatic impacts on the PEV market 
penetration rates. KEMA forecasted a potential range of 

250,000 to one million PEVs in the U.S. by 2015. Figure 7 

presents Forecasted Cumulative U.S. PEV Sales from 2009· 

2020 (I<EMA, 2010). 
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Figure 7- Forecasted Cumulative U.S. PEV Sales from 2009-2020 (KEMA, 2010) 
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Assuming that historical Toyota Prius adoption rates are a 

good proxy for estimating regional PEV penetration, KEMA 
estimates that PEVs wi ll be distributed more densely on 

the West Coast and Northeast than in the Midwest and 
Southeast, and that metropolitan areas will have higher 

concentrations than rural areas. 
• 

According to the KEMA analysis, Los Angeles was ranl<ed 

151 out of the top 20 most populous metropolitan areas in 
the U.S. in terms of PEV adoption by 2015; St. Louis was 

ranked 20th. Table 11 presents the projected distribution of 

consumer, fleet, and total PEVs in the top 20 most populous 
metropolitan areas to meet the goal of 1 million PEVs by 

2015 (KEMA, 2010). 

Ameren PEV Report 

Table 11 - Projected Distl'ibution of PEVs in the 
Top Twenty Most Populous Metropolitan Areas by 2015 (KEMA, 2010) 

City I Consumer PEVs Fleet PEVs I Total PEVs 
New York 40,000 14,069 5 4,069 
Los Angeles 105,000 14,06 9 119,069 
Chicago 20,000 7 ,892 27,892 
Washington, DC 3 1 ,000 6 ,520 37,5 20 

San Francisco 85,000 6 ,005 9 '1,005 
Philadelphia 13,000 5 ,31 9 18,3 1 9 
Boston 27,000 4,976 3 1 ,976 
Detroit-Ann Arbor 6,000 4,718 10,718 
Dallas-Fort Worth 6,500 4,461 10,961 

Houston 8 ,000 4,03 2 12,03 2 

Atlanta 4 ,500 3,517 8,017 
Miami 8,000 3,346 11,346 
Seattle-Tacoma 23,000 3,088 26,088 

Phoenix 13,000 2,831 15,831 
Minneapolis 8 ,000 2 ,574 10,5 74 
Cleveland-Akron 6 ,000 2 ,574 8,574 

San Diego 2 0 ,000 2,445 22,445 
St. Louis 3,500 2,230 5,73 0 

Denver -Boulder 9,000 2,230 11,230 
Tampa-St. Pete 7 ,000 2,059 9,059 

Note: M e tro are a s lo c a te d within the ISO/RTO s tudy a re bold; othe r m e tro 
a reas are in gray 
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KEMA also developed load and charging projections for 

these same twenty metropolitan areas. I<EMA assumed 

that 80 to 90% of the charging would occur in the evening 
or overnight; 10% of charging time would occur during the 

day. The study also assumed that 20% of the vehicles 

would be charged at Level 1, and 80% would be charged 

• 

• 
• 
• 
• 
• 

at Level 2 . KEMA forecasted load projections based on 

the following charging scenarios: concurrent charging for 
at least one hour, staged charging over eight hours, and 

staged charging over twelve hours. Table 12 presents the 

load and charging projections for the top 20 most populous 
metropolitan areas (KEMA, 2010) . 

Table 12- Load and Charging Projections fot· the Top Twenty Most Populous Metropolitan Areas (KEMA, 2010) 

City Metm Area 

I 
Total PEVs Load if everyone Load if charging 

I 
Load if charging 

charged at the is staged over 8 is staged over 12 
aame time (MW) hours (MW) hours (MW) 

New York 54,069 299 33 22 

Los Angeles 119,069 658 147 98 

Chicago 27,892 154 34 23 

Washington, DC 37,520 207 46 31 

San Francisco 91,005 503 112 75 

Philadelphia 18,319 101 23 15 

Boston 31,976 177 40 26 

Detroit-Ann Arbor 10,718 59 13 9 

Dallas-Fort Worth 10,961 61 14 9 

Houston 12,032 67 15 10 

Atlanta 8 ,017 44 10 7 

Miami 11 ,346 63 14 9 

SeoHie-Tacoma 26,088 144 32 21 

Phoenix 15,831 88 20 13 

Minneapolis 10,574 58 13 9 

Cleveland-Akron 8,574 47 11 7 

San Diego 22,445 124 28 18 

St. Louis 5,730 32 7 5 

Denver-Boulder tt ,230 62 14 9 

Tampa-St. Pete 9 ,059 50 t1 7 

Note: Metro areas located wlthm the ISO/RTO study are bold; other metro areas are m gray 

2 .3.2- Nationwide FoJ•ecast- IDC Enel'gy Insights 
IDC Energy Insights developed a U.S. PEV forecast from 2011-2020. According to the IDC Energy forecast. the U.S. market 

could have 885,346 PEVs by 2015 (falling short of the Obama Administration's goal of one million PEVs). Figure 8 presents 
Forecasted Annual U.S. PEV Sales from 2011-2015 (I DC Energy, 2010). 

Figure 8- Forecasted Annual U.S. PEV Sales from 2011-2015 (IDC Energy, 2010) 
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IDC Energy indicates that it is much more difficult to 
forecast what happens after 2015, due to PEV prices 
being considerably lower and mainstream consumers 
being the primary purchasers. IDC Energy developed a 
U.S. PEV forecast between 2015 and 2020 based on three 
scenarios: 

• The "conservative" scenario follows the regular trends 

of car sales in the U.S. between 2002 and 2007. 
This was a period of steady growth in the automotive 
marl{et. The conservative scenario results in a less 
than 1% penetration rate of PEVs by 2020. 

• The "moderate" scenario follows the trend of sport 
utility vehicles (SUVs) during the second half of the 

• 
• 
• 
• 
• 
• 
• 

1990s. SUVs were very popular during that era and 
represented a relatively new product transitioning from 
an initial consumer interest phase into one of high 
growth. The moderate scenario also results in a 1% 
penetration rate of PEVs by 2020. 

• The ·aggressive" scenario follows the sales trend of 
the Toyota Prius from 2002 to 2007 (which begins five 
years after it was first introduced). The aggressive 

• scenario results in a rapid adoption rate and a PEV 
penetration rate of almost 4% by 2020. 

• 

Figure 9 presents Forecasted Annual U.S. PEV Sales from 
2015·2020 (I DC Energy, 2010). 

Figure 9- Forecasted Annual U.S. PEV Sales fi'Om 2015-2020 (IDC Energy, 2010) 
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2.3.3-Amer•en For•ecast 
Ameren developed a PEV forecast for the Ameren service 
territory from 2012·2020. The Ameren PEV market 
projections were based on some assumed market 
penetration rates PEVs and historical Prius adoption rates 
applicable to the Ameren service territory relative to the rest 
of the U.S. The forecast assumed that 15% of new car sales 
would be PEVs by 2015 and increase to 25% by 2025. 

The Ameren service territory consists of approximately 
1.8% of the nation's households. A simple view would be 
to assume that 0.9% of the PEVs sold would occur in each 

of the Ameren Missouri and Ameren Illinois territories; 
however, the adoption rate of HEVs shows that Missouri 
lagged the national average adoption rate. Subsequently, 
the Ameren territory PEV forecast was based on two 
scenarios: 
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The "follower" scenario assumes an adoption rate in the 
Ameren service territory equal to 66% of the national 
average of historical Prius adoption rates . 

• The "aggressive" scenario assumes an adoption rate 
in the Ameren service territory equal to 100% of the 
national average of historical Prius adoption rates. 

The Ameren Missouri PEV analysis forecasted an adoption 

rate ranging from 156,215 to 236,690 PEVs by 2020. 
Ameren assumed the same adoption rate for Ameren Illinois 
in the same period. Table 13 presents the estimated range 
of PEVs for each company (i.e. Ameren Missouri and Ameren 
Illinois) . 
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Table 13- Forecasted PEV Adoption Rate for Each 
ComJlRny- Amcren l\'Iissom·i and Amcrcn Illinois 

I 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

Estimated Range of 
Cumulative Total PEVs 

4)387 - 6,647 

13,054 - 19,779 

25,g74. - 39,355 

42,326 64,130 

61,084 - .92,552 

82,177 124,510 

105;758 - 160,239 

131,881 199,820 

156,21$ - 236,690 

An electric load forecast for Ameren Missouri from 2012-
2020 based on the PEV adoption rates presented on 
Table 13 was developed, also. Again, the results in the 
Missouri and Illinois service territories are assumed to be 
identical. The electric load forecast made the following 
aggressive assumptions: 

• PEV batteries have an average of 15 kilowatt-hours 
(kWh) of capacity and require a daily recharge of 
75% of that capacity. 

• Charging occurs at an average demand of 1.8 kW 
per vehicle over a 6.25-hour period daily. 

• All charging occurs simultaneously. [Note this is 
an extremely conservative assumption. In a study 
performed since this analysis, EPRI determined 
that relative to the standard 3.3 kW on-board 
charger for passenger vehicles, the cumulative 
effects of different home arrival times, plug-in 
times, and initial battery states combine for an 
aggregate charging demand of only 0.8 kW per 
vehicle (Chartwell Webinar, 2010).] 

• PEVs have an operating life of eight years. 

Table 14 presents the forecasted load (MWh) and peak 
demand (Megawatt, MW) impacts from PEVs for each 
company. 
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Table 14 ·Forecasted Load (MWh) and Peak Demand (MW) 
Impacts from PEVs for Each Company- Amcren l\'lissoul'i 
and Ameren nlinois 

25 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

Estimated Range of 
MWh Impact 

1Jl .• Q14 .27,294 

53,603 81,217 

~06,658 161,603 

173,799 - 263,332 

256,827 380,041 

337,438 511,270 

434,267 657,98(1 

541,536 - 820,509 

641,459 - 97.1,90.7 

Estimated Range of 
Peak MW Impact 

8 12 

23 36 

47 - 71 

76 - 115 

110 167 

148 224 

190 - 288 

237 360 

281 - 426 

2.3.4- Fo.,.ecast SunnnaJ"y 
Many inconsistent PEV adoption rate forecasts exist. At 
this point. it is difficult to forecast how quickly the market 
will adopt PEVs; regardless, Ameren needs to be prepared. 
Below is a summary of the various forecasts. 

Nationwide Forecasts 

• 

• 

According to the KEMA analysis, the U.S. PEV market 
could range from 250,000 to 1 million PEVs by 2015. 
According to the IDC Energy forecast, the U.S. market 
could have 885,346 PEVs by 2015. 

Amcrcn Set'Yice Tcnitory Forecasts 
• According to the KEMA analysis, los Angeles ranked 

first out of the top 20 most populous metropolitan 
areas in the U.S. in terms of PEV adoption by 2015 
(119,069 vehicles), while St.louis ranked 20~(5,730 
vehicles). The associated peak demand in St. louis 
could range from 7 to 32 MW depending on the degree 
of charging diversity. 

• A more aggressive Corporate Planning analysis has the 
Ameren Missouri and Ameren Illinois service territories 
each reaching a potential 42,326 to 64,130 PEVs by 
2015. The energy from charging these vehicles ranges 
from 173,799 to 263,332 MWh, with peak demands 
ranging from 76 to 115 MW in each state. 
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3.0 - Plug-In Electric Vehicles andAmeren 
This section of the report discusses a number of areas the 
PEV Team identified in which Ameren could be affected 
by the introduction of PEVs. The team analyzed the 
potential impact of vehicle charging on the distribution 
system, considered various rate and revenue implications 
associated with PEVs within the confines of the regulatory 
structures in Missouri and Illinois, and studied options for 
the development of charging station infrastructure in the 
service territory. In addition, the results of an Ameren PEV 
telephone survey designed to provide an understanding of 
PEV interest and awareness among Missouri and Illinois 
residential customers are presented. Finally, this section 

identifies various PEV advocates in Ameren's service 
territory and their activities to date. 

3.1 - Elech•ic System Impacts 
The impact that PEV charging load will have on the 
electric system depends on many variables such as the 
total number of vehicles, their locations on the system, 
charging levels (120 VAC vs. 240 VAC or higher), vehicle 
charger sizes, charging frequencies and times of day, 
and initial battery charge states. The addition of PEV 
charging load could advance the need for system upgrades, 
particularly in areas where facilities are already heavily 
loaded or constrained. The most likely impact will be at 
the lower voltage distribution system level in areas of 
high penetration or where "clusters" of charging stations 
exist. "Clustering" occurs when a concentrated number 
of charging stations are installed in one area (e.g., an 
apartment building, a neighborhood, a parking garage, 
or place of business). PEV "clusters" are likely to require 

minor upgrades (e.g., services, secondary spans, or 
distribution transformers) to avoid equipment overloads 

and/or low end-use voltages. 

An analysis was conducted to determine the electric system 
impact of PEVs on the Ameren service territory. Based on 
Corporate Planning's projected PEV penetrations in the 

Ameren service territory, as discussed in Section 2.3.3, 
the estimated additional peak loading at the distribution 
substation level over the next ten years is 4.6% to 6.9%. 
This is based on two aggressive assumptions - all vehicle 
charging overlaps during on-peak hours (10 AM to 10 PM) 
and exhibits an average coincident demand of 1.8 kW per 
PEV. On this basis, it is certain Ameren will have enough 
capacity to meet the load requirements for PEVs in the near 
term. In isolated cases, Ameren may need to upgrade the 
distribution system (e.g., in 4 kV distribution areas) due to 
the "clustering" phenomenon. 

The system impacts can be minimized for the foreseeable 
future to the extent that PEV charging can be shifted 
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to off-peak hours. The system could potentially handle 
charging up to a 100,000 PEVs or more during off-peak 
periods without requiring significant system upgrades at 
the distribution substation level or above. It is generally 
acknowledged in the industry that the increased off-peal< 
load could diminish the transformer and circuit reserve 
capacity available on the system, reducing the options for 
transferring load to restore power during outage events or 
to perform system maintenance. Of particular concern are 
the potential restrictions on distribution transformer ratings, 
given the reductions in the cooling cycles of these units 
during off-peak hours. 

In order to minimize and better analyze the electric system 
impacts of PEV charging loads, the following items should 
be considered: 

• Options such as time-of-day rates (see Section 3.2) 
and "smart" charging (see Section 2.2.3.4) should be 
investigated to maximize off-peak charging . 

• A process for providing division engineering with a 
notification that a customer has purchased a PEV will 

be extremely helpful. Such a notification will prompt 

• 

a division review of the capacity of Ameren's service 
to the customer premise for possible upgrade. This 
ensures both the operating integrity of the distribution 
system and a positive PEV purchase experience for the 
customer. 
Division Engineering presently relies on the EPRI 
Distribution Engineering Workstation (DEW) to identify 
12 kV and 4 kV feeder overloads and voltage problems. 
A more detailed modeling of customer loads in DEW 
will also be helpful in order to determine the coincident 
peak contribution of PEV charging load at different 
delivery points on the distribution system. 

3 .2 - Rate Designs 
Electric rates are based on cost of service principles and 

attempt to ensure a utility an opportunity to earn a fair 
rate of return. Sound rates also attempt to encourage the 
efficient use of the electric infrastructure . 

By their nature, electric rates undergo a degree of public 
acceptance. For example, while time-of-use (TOU) rates 
encourage more efficient use of the electric system, 
residential customers have been slow to adopt them over 
the fixed cents per kilowatt hour (¢/kWh) rates that are 
familiar to them. Customers may perceive a small benefit 
under TOU, but such benefits do not outweigh the simple 
convenience of the standard rate. Historically, utilities may 
have been reluctant to promote TOU rates as well, due to 
revenue uncertainty associated with customers changing 

pricing structures . 
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Today, several utilities are offering various rate plans 
exclusively for charging electric vehicles. Below is a brief 
summary of some of these plans currently being offered by 
other utilities (WSJ, 2010a): 

• 

• 

• 

• 

DTE Enc .. gy - In August 2010, DTE Energy (formerly 
Detroit Edison) became the first utility in the U.S. to 
offer a ftat monthly rate for charging, $40 per PEV. This 
is a test rate and was designed to gauge customer 
response. 
Consumcl's Encl'g)' - Consumers Energy (Lansing, Ml) 
is offering a rate plan of $35 a month for 300 kWh of 
electricity, provided it is used exclusively for charging 
PEVs. Customers using more than 300 kWh per month 
would pay 7.8 ¢/kWh from October through May and 
12.5 ¢/kWh from June through September. 
Southel'n California Edison - SCE has three new rate 
plans, including one that has lower rates from 9 PM 
until noon and much higher rates during the afternoon. 
In addition, SCE provides a web-based tool to help 
determine which rate plan is the cheapest option for 
each customer. 
Scmpl'a Encl'g)'- San Diego Gas & Electric Co. (a 
Sempra Energy company) plans to randomly assign 
purchasers of the Nissan LEAF who participate in a 
federally funded project one of three rate plans. In 
two of the plans, the home charging station is metered 
separately under its own pricing plan. In the third plan, 
the entire house (including the charging station) is 
billed under a single TOU rate. 

The challenges and perceptions of various rate design 
concepts will likely carry forward for the near term as the 

PEV market continues to emerge. However, acceptance 
of time-differentiated rates could increase with customer 
education and demonstrated benefits to both the utility 
and the consumer. A TOU rate structure that (1) customers 
can easily understand and opt into, (2) allows the utility 
a fair rate of return, and (3) encourages efficient use of 
the system, should be designed and implemented. The 
design of such a TOU rate must have significant input from 
regulators and other stakeholders. 

3.2.1 - Regulatm•y Stl'ttehu•es 
The regulatory structure in Illinois and Missouri differs 
significantly_ Ameren Illinois operates as a delivery-only 
company and owns no generation, while Ameren Missouri 
operates as a fully integrated company providing delivery, 
transmission, and generation. 
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Ameren Illinois procures generation resources from the 
marketplace under the provisions of the Illinois Power 
Agency Act. Ameren owns merchant generation that 
submits competitive bids to provide power to Ameren 
Illinois. Transmission service is charged to customers at 
FERC-approved rates as a pass through. Delivery service 
for non-FERC regulated assets falls under the jurisdiction 
of the Illinois Commerce Commission (ICC). Illinois state 
law mandates that all customers, including residential 
customers, have the option to take hourly power service 
at market-based rates (i.e., real time pricing). Unlike 
Ameren Missouri customers, Ameren Illinois customers with 
demands over 400 kW are "competitive," and as such, do 
not have a fixed price option available to them. Instead, 
only hourly priced energy supply service is available. 

Regulated rules or statutes in both Illinois and Missouri 
require utilities to offer non-discriminatory rates, meaning 
that prices offered to one must be offered to all similarly 
situated customers. End use rates can be developed with 
sufficient cost-based justification. For example, Ameren 
Illinois has had residential space-heat rates to encourage 
customers to use electricity in the non-summer period as a 
means of encouraging greater utilization of fixed generation 

and distribution assets. 

Both end use and other rate offerings have always been 
optional, empowering customers to make a choice. 
Customers have the ability to take service under the 
otherwise applicable "standard" tariff offering. Thus, any 
tariff targeting PEV charging should assume customers will 
have a choice between continuing on the standard rate and 
taking advantage of whatever the new tariff offers, whether 
it be a special PEV end-use rate or an off-peak rate that is 
available to all. 

For purposes of this discussion, the residential "standard" 
rate is expressed in cents per kWh (¢/kWh) and is 
seasonally differentiated, with a possible energy usage 
block. Non-residential customers may have such a rate or 
a demand-based rate (typical for customers with demands 
over 150 kW and 100 kW in Ameren Illinois and Ameren 
Missouri, respectively). 

3.2.2 -Residential Rate Options 
As discussed above, regulated electric rates are based on 
cost of service principles, both ensuring utilities have an 
opportunity to earn a fair rate of return and encouraging 
the efficient use of the electric infrastructure. Table 15 
outlines existing rate structures and basic frameworks for 

alternative rate. structures that could be branded as "PEV 
Rates." 
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Existing Rate 
Options 

Fixed ¢/kWh Rates-
Status Quo 

RTP Option-
Status Quo 

TOU Option
Status Quo 

• 
• 
• 

• 

Table 15 - PEV Rate Options 

Ameren Illinois 

ICC regulated Delivery rate, seasonally 
differentiated ¢/kWh 
Separate Rider for Transmission 
service ¢/kWh rate 
Fixed price ¢/kWh power rate (Basic 
Generation Service- BGS), seasonally 
differentiated 

Same as Status Quo, except: 
Incremental $5/month for Interval 
meter ($2.25 if on PSP) 

• Hourly prices for energy equal to 
MISO DALMP 

• Transmission billed as $/kW value 

Not available 

Ameren Missouri 

• PSC regulated ¢/kWh rate, fully 
Integrated service 

• Not available 

• Larger Customer Charge for TOU 
meter 

• Seasonal on/off peak period ¢/kWh 
differentiated pricing 

Other Options to Consider 
• Illinois only • NA TOU OS (non· 

demand) with RTP • Additional incentive to shift to off-peak 
(and/or "super-off peak") 

• Requires further analysis 

TOU -with 
Demand based 
rates 

• Would be difficult to gain widespread customer acceptance and, also, require 
additional investment in metering 

TOU with Critical 
Peak Pricing 
component 
(Paired with 
technology most 
effective, per EEl 
literature) 

• Operates like standard TOU, except limited number of times per year utility allowed 
assess much higher prices during ·cpp• events 

• Requires metering capable of recording daily TOU and hourly events 
• Prices during non-CPP events lower than otherwise applicable TOU prices to 

encourage participation, achieve overall revenue neutrality 
• Still must overcome customer acceptance of TOU 

Any changes to rates inevitably raise revenue stability 

concerns. An off-peak rate open to all customers may 

invite non-PEV customers to participate, potentially eroding 

existing rate revenue. Potential revenue erosion concerns 
could be mitigated by offering a PEV rate pilot program. A 

pilot program offers the benefits of a targeted study on 

the end use group, while minimizing exposure to revenue 

erosion from non-PEV customers. The pilot objectives could 

analyze the importance of electric pricing to customers 
through their charging decisions as well as track the 

customer response to two or three alternative pricing 
models. 
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3.2.3- Other· Rate and Revenue ConsideJ'ations 
PEVs are anticipated to use an average 2,500 to 

3,000 kWh of energy annually per vehicle, assuming 
charging on a daily basis. This and the prospect of 

thousands of vehicles between the Missouri and Illinois 

service territories over the long term combine for the 

potential of generating measurable additional revenues 
annually. Additionally, alternative rate offerings and other 

methods of controlled or "smart" charging add to the value 

proposition by ensuring that most of this energy is used 
during off-peak hours. This yie lds a minimal system impact 
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and in turn reduces the capital expenditures required 
for infrastructure improvements in order to deal with this 
emerging technology. 

It is important to acknowledge that the effects of this l<ind 
of revenue growth would, in a sense, be "normalized" at 
the time of the next rate case filing, whenever that would 
occur. The additional revenues from electric vehicle 
charging, having become part of the new revenue base, 
would have a diluting effect on the new rates emerging from 
the case. In the end , the greater the rate of PEV adoption 
combined with effective charging control, and the longer 
the period of time between rate cases during these growth 
periods, the better the impact for Ameren as a result of PEV 
technology. Despite the "normalizing" effect of rate cases, 

any degree of revenue growth due to charging electric 
vehicles may offset other costs over those periods in which 

this l<ind of growth occurs. 

Rate design could influence customer behavior to 
minimize incremental investment in the electric system, 
producing benefits to shareholders (higher margin), 
participating customers (lower overall rate), and ultimately 
non-participating customers (lower average rate). 
Investments in infrastructure and the cost of operations 
and maintenance (O&M) to support PEVs, which occur 
between rate cases, serve to offset margin. If the cost of 
these investments is greater than the incremental revenue, 
Ameren encounters "regulatory lag." If such investments 
are ultimately included in regulated rates in the future, 
this lag is effectively reset. Proper rate design can help 
minimize regulatory lag by encouraging off-peak use, which 
in turn helps minimize incremental investment. An off
peak or PEV rate will likely undergo several iterations as 
the market evolves and additional data is gathered, and 
will need to be developed with stal<eholder input from the 
respective state jurisdictions. 
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3 ·3 - Clull'giug Station In.fi•ash·uctlll'e 
Longer drives between cities and towns require a network 
of public charging stations or other technologies (i.e. 
charging infrastructure) that extend the ranges of electric 
vehicles beyond normal daily commutes. Ultimately, PEVs 
will be charged in a combination of residential, workplace, 
and public locations. EPRI predicts approximately 80% 
of charging will occur in residential areas (apartments 
and single or multi-family homes), approximately 15% of 
charging will occur at the workplace, and approximately 
5% will occur at public locations such as hospitals, 
shopping malls, universities, interstate rest areas, and train 
stations (EPRI, 2010). Several issues continue to exist 
regarding charging infrastructure, including infrastructure 
development and metering and billing options. 

3.3.1- Infi•ash•uctw·e Development 
Residential consumers of PEVs are ultimately responsible 
for the cost of getting their homes ready for charging their 
vehicles. Consumers can work through auto dealerships, 
charging station manufacturers, or local contractors to have 
certified personnel install EVSEs in their homes. 

Building a public charging system outside of the residential 
arena is an entirely different matter and can require a large 
outlay of capital. Further complicating the issue today are 

open questions as to how much charging infrastructure is 
required for a given area's PEV penetration, where charging 
stations should be located relative to area driving patterns, 
who should own and maintain them, and how the public 
charging "service" should be billed to consumers, if at 

all. On the positive side with regard to Ameren's service 
territory, General Electric recently identified the top ten 
American cities that are best set up for PEV adoption by 
virtue of the number of commuters living within a 50-mile 
radius of the city center combined with the percentage 
of those commuters who drive to work. St. Louis ranked 
fourth on the list (GE Reports, 2010) . 

Another challenge with public infrastructure is the level of 
consumer demand; an isolated charging station along a 
busy interstate may see hundreds of customers per hour if 
every passing electric vehicle has to stop there to complete 
the trip. There is no one party generally considered 
"responsible" for developing and building out public 
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charging infrastructure to support PEVs. In communities 
where public charging infrastructure is being developed, 
local governments (municipalities), businesses and 
utilities have partnered to varying degrees to take on this 
responsibility. 

PEV manufacturers have indicated that the demonstrated 
support of charging infrastructure development by the 
local utility is vital to their consideration of any area as a 
" launch market" for their product. Such utility support does 
not necessarily tal<e the form of building infrastructure 
outright; it can also tal<e the form of customer education, 
employee incentives, partnering with corporate "neighbors," 
communicating with building code authorities to support 
charging infrastructure growth, and worl<ing with local 
inspection authorities to ensure a smooth permit process 

for home charging station installations. 

3.3.2- Mete1•ing and Billing Options 
Currently, a national standard does not exist regarding 
metering and billing options for charging stations, and many 
states are developing their own structures. As discussed 
in Section 3.2.2, there are various residential rate options 
possible, and ultimately residential customers will pay 
for the energy used at their homes. However, there are 
several issues regarding who pays for the electricity usage 
at the workplace and at public charging stations, and how 
the billing is conducted. For instance, Ameren operating 
company tariffs prohibit the direct resale of electricity to 
end users. While this indicates that bi lling a public charging 
station user by the kWh is off limits, there are other billing 
methods possible, like charging by the hour or charging a 

fixed price for each "session" regardless of duration. 

EPRI has developed a matrix that identifies possible 
PEV metering and billing options in the future. Table 16 
provides a summary of possible PEV metering and billing 
options (EPRI, 2010). 

3·4 - Cus tomer Sw·vey Results 
In July 2010, the Ameren Missouri Customer Satisfaction 

and Business Optimization Department conducted a 
telephone survey to determine the current level of PEV 
awareness and interest among Ameren's residential 
customer base. One thousand customers (500 residential 
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customers in each of Ameren Missouri and Ameren Illinois) 
were contacted. Appendix E contains the introductory 
script, three PEV questions that were included as part of an 
energy efficiency telephone survey, and a detailed summary 
of the results of the July 2010 Survey. 

Based on the results of the July 2010 Residential PEV 
Survey, the following key observations were identified: 

• 

• 

• 

Awareness of PEVs -Approximately 44% of Ameren 
Missouri residential customers are very aware of PEVs, 
while approximately 38% of Ameren Illinois residential 
customers are very aware of PEVs. Respondents 
between the ages of 55 and 64 and 65+ have the 
greatest awareness. Those with incomes of $75,000 
to $100,000/ year and greater than $100,000/ year 
have a higher awareness . 
Purchase Considet·ation Likelihood - Approximately 
35% of residential customers are either very likely 
or somewhat likely to consider purchasing a PEV in 
the Ameren Missouri service area. Approximately 
27% of residential customers are either very likely 
or somewhat likely to consider purchasing a PEV in 
the Ameren Illinois service area. Those with incomes 

of less than $35,000/year were the least likely to 
consider a PEV in Ameren Missouri. In Ameren Illinois, 
the majority of customers at all income levels were not 
very likely or not at all likely to consider purchasing 
a PEV. 
Purchase Consideration Influences - Residential 
customers in Ameren Missouri and Ameren Illinois 
indicated that the biggest items influencing the 
purchase of a PEV included (1) an initial cost that was 
less than comparable gasoline vehicles and (2) its 
positive impact on the environment. These items of 
influence are the same for both states regardless of the 
respondent's location - whether in an urban or rural 

area. In addition, these factors were more important 
among the female respondents . 
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Table 16- Summary of Possible PEV Metering and Billing Options (EPRI, 2010) 

Near-Term 

Three approaches: 
1. Do Nothing- premise being 
metered as a whole and consumer 
pays the bill on a premise-level with no 
special provision for PEV charging 
energy 

2. Premise-based metering and off
peak rates regardless of PEV adoption
single meter on house 

3. Sub-meter to measure and 
incentivize PEV-only charging 
consumption 

Two approaches: 
1. Proportioning of the bill similar to 
what is being done today by multi-unit 
landlords 

2. Sub-meter on every electric outlet 
tied to individual customer account 

Billin Meterin 0 tions 

Mid-Term long-Term 

Residential: Single Family Dwelling 
Sub-meter to measure and Sub-meter for EV charging. added 
incentivize PEV-only charging with roaming capability afforded by 
consumption-likely to become more the standards (SAE J2836/ J284 7 
prevalent as PEVs become a Smart Energy 2.0) can allow 
significant portion of the overall load. individual car owner to be billed 
Consumer gets one bill but with PEV- directly for their energy consumption 
only consumption separated out for and the time of use 
informational purposes. 

Residential: Multi-Family Dwelling 

Sub-meter on every electric charging 
outlet tied to individual customer 
account 

Workplace 

Sub-meter for PEV charging. added 
with roaming capability afforded by 
the standards (SAE J2836/J2847 
Smart Energy 2 .0) can allow 
individual car owner to be billed 
directly for their energy consumption 
and the time of use 

Two approaches: Same as near-term Sub-meter for PEV charging. added 
with roaming capability afforded by 
the standards (SAE J2836/J2847 
Smart Energy 2.0) can allow 
individual car owner to be billed 
directly for their energy consumption 
and the time of use 

1. Workplace owners (employers) are 
likely to be billed as a commercial & 
industrial (C&I) customer, with no 
costs passed to employees ("free" 
workplace charging) 

2. A fixed charge similar to any other 
facility usage charge (lunch, cell 
phones, etc) for every employee 

Driven by charging infrastructure 
suppliers. Three dominant models: 
1. Credit Card Based Model - Any 
customer can charge. The charging 
fee includes energy consumption bill, 
which the premise owner pays as a 
C&l customer. The car owner pays an 
agreed-upon rate. 

2. Subscription-Based Model - The 
"in-network" customer pays a 
subscription per month and has 
access to ail charging stations of the 
operator everywhere. 

3. Free Model - Operated by public 
utilities or business owners, similar to 
'free WiFi' model. Premise owners get 
billed as C&l customers. 

Public Charging 

#1 and #3 of the near-term have 
more chance of success, particularly 
#3, with the premise-owner treating 
this as a customer 
acquisition/retention cost 
(marketing)-at least initially. 

The long-term outlook depends on 
how inexpensive the charging 
infrastructure becomes in time and 
over volume, plus how the standards 
evolve. 

Direct relationship between utility 
and customer. Pricing and billing 
information communicated to the 
utility by identifying the vehicle and 
owner regardless of the location and 
billing the customer as a part of the 
monthly bill (cellular phone roaming 
model). 

31 
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3·5 - PEV Advocates in Amer·en 's Sel'vice 
Tef'r•itor•y 
Several environmental, civic and corporate organizations 
within Ameren 's service territory currently advocate for or 
represent an interest in PEVs. Below is a preliminary list of 
regional advocates the PEV Team compiled: 

• 

• 

Elcctl'ic Vehicle Manufacturers - Ameren participated 
in discussions with several PEV manufacturers 
(Nissan, General Motors, Smith Electric, Eaton, and 
Mitsubishi Motors) to obtain information on their 
offerings and commercial availability in the Ameren 
service territory. Many of these discussions are 
driven by Ameren's intended participation in EPRI 
demonstration projects. 

Chm·ging Station Vendoi'S - Ameren participated 
in discussions with several charging station 
vendors (Clipper Creek, Coulomb Technologies, GE/ 
PlugSmart, Leviton Manufacturing, and Eaton) to 
obtain information on their offerings and commercial 
availability in the Ameren service territory. The 
charging station manufacturers have partnerships 

with local distributors and electrical contractors for 
installations in the Ameren service territory. 

• Normal, Illinois - The Town of Normal received a 
$488,500 Energy Efficiency and Conservation Block 
Grant that was part of the 2009 federal stimulus 
package. The town plans to use a portion of these 
funds for charging station deployment throughout the 
community. Normal expects to install multiple Level 

• 

1 (120 VAC) charging stations along the street in its 
Central Business District as well as several Level 2 
(240 VAC) charging stations in parking decks and other 
public locations. A community initiative will focus on 
consumer education, charging station deployment, and 
development of electric vehicle-related local incentives. 
Through this developing initiative, Normal hopes to 
emerge as a model electric vehicle community. 
Lewis & Clm·l< Community College (Godfa·ey, IL) -
lewis & Clark is doing its part by developing a number 
of green initiatives and educating its student body 
and the rest of the community about sustainability 
solutions. They are planning to install two charging 
stations on campus in 2011 in addition to converting 
two conventional vehicles to electric. In addition, 
regional community colleges and technical schools 
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• 

• 

• 

• 

are developing curricula for future electric vehicle 
mechanics on the maintenance and repair of these 
types of vehicles. 

St. Louis Clean Cities' Plug-In Readiness Task Fm·ce -
St. louis Clean Cities is a voluntary initiative, sponsored 
by the US DOE, to expand the commercial use of 
vehicles that operate with fuels other than gasoline and 
diesel. An EV Task Force (including participants from 
Missouri and southern Illinois) has been formed to get 
local and regional businesses, educational institutions. 
and governments ready for plug-in hybrid vehicles and 
establishing electric charging stations in the area. 
Members include the East-West Gateway Council 
of Governments, Ameren, the State of Missouri, the 
Gateway Electric Vehicle Club, Microgrid Energy, French 
Gerleman, St. louis Community College, Lewis & Clark 
Community College, and Ranl<en Technical College. 
Gateway Electric Vehicle Club - The Gateway EV 
Club, a registered chapter of the Electric Automobile 
Association (EM), includes individuals living in the St. 
louis area who believe EVs are an important part of the 
solution to our global energy crisis. The group's main 
goal is to raise awareness of EV benefits. The club does 
this by attending community events, converting and 

helping others convert their cars into EVs, conducting 
their own meetings, and providing EV information to 
interested parties. 
AT&T- AT&T Fleet operations are based in 

St. louis. AT&T purchased two of the first all-electric 
versions of the 2010 Ford Transit Connect vans. In 
addition, Kansas City-based Smith Electric delivered 
an all-electric Smith Newton cargo truck to AT&T 
(St. louis Business Journal, 2010). Until recently, 
AT& T's alternative fuel focus had been restricted to 
compressed natural gas vehicles. 
Enterprise Holdings Inc. - Enterprise Rent-A-Car 
(headquartered in St. louis) announced that it is 
buying 500 Nissan LEAFs beginning in January 2011. 
Enterprise will put the vehicles in its rental fleets in 

eight cities: Seattle, Portland, los Angeles, San Diego, 
Phoenix, Tucson, Nashville and Knoxville. It will also 
add vehicle charging stations to some of its locations 
in 30 U.S. cities and pledged to buy PEVs from other 
manufacturers as they become available (WSJ, 2010b). 
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4.0 - Ameren Strategy Development 
and Recommendations 

It is difficult to forecast a market penetration rate of PEVs 
in Ameren's service territory, much less identify a potential 
impact on revenues. Regardless, the Ameren PEV Team 
recognized that electric vehicles will be arriving in auto 
dealer showrooms in late 2011 or early 2012 in our 
service territory and that a corporate strategy is needed to 
prepare for the launch of this technology. 

This section describes the various considerations that 
ultimately went into the formation of Ameren's PEV 
strategy. Among these were an introspective lool< at 
our corporate mission, vision and values statements, an 
examination of the ways in which PEVs could be important 
to stakeholders, and a review of the expectations that PEV 
industry players have of utilities. Finally, the alignment 
of all these considerations rendered a list of factors the 

Ameren PEV Team deemed critical to the formation of a 
corporate strategy. 
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4 .1 - Corpo1•ate Vision aud Aligumeut with 
Stalceltolders 
The PEV Team examined how our support of PEV technology 

and the emerging local marl<et would align with Ameren's 
corporate mission, vision, and values: 

VISION Leading the way to a secure energy future. 

MISSION To meet our customers' energy needs 
in a safe, reliable, efficient and 
environmentally responsible manner . 

VALUES Our values- the way we do business
include integrity, respect, accountability, 
stewardship, teamwork and commitment 
to excellence . 

Our vision - leading the way to a secure energy future -
reflects how we approach change - by remaining forward
looking and working proactively for solutions that meet 
the changing energy needs of our customers. The Ameren 

mission supports this vision and further emphasizes 
our continued focus on safety, service reliability, and 
environmental stewardship throughout, regardless of 
what lies ahead. The Ameren values reflect our daily 
priorities and guide our conduct -with customers and all 
stakeholders. Ameren 's mission, vision and values compel 
us to embrace our energy future with excitement and 
confidence, actively supporting emerging technologies and 

the customers who choose to adopt them . 

To get a better handle on the form this kind of support 
would take for Ameren, the PEV Team compiled a list of 
stakeholders and the reasons each would consider PEVs 
important. Table 17 presents the list of those stakeholders 
and the nature of their vested interests in the technology 
and its success . 
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Table 17~ Ameren Stakeholdel's and Reasons PEVs arc lmpol'tant to Them 

AMEREN 
STAKEHOLDER 

Communities 

Employees 

Operations 

Shareholders 

Commissions 

Ameren PEV Report 

WHY PEVs ARE OF IMPORTANCE 

·· • l.!tility·~roleas ~lrilsted~her9y {'l<lvlsor .. · .. ···.<..... < ./···>>••··•·•··· ; ••• ·•··. 1 
il Ef!Ylf?~.m;ery.)<Jil:;lt~~~[d~h,ip (i[l)prov~mentof<JJrquality/non'fjtlainment Issues) • 
II J:!JergYJn!l.ePen(lencEJ(I:!<llnoQJipR!!sl!.f9l"nce(NaUonal §eqyrity 
II Promote a desirable place to live/do business/work 
II Potential job opportunities 
II Sustainability is important 

11 f"!,o[l)?tl"·newgf9\YI~bpp()rtui1Ity 
II PotenUtjiJob.oPP9rtuplUe~ 

• 11 Sustainabilityis hnp~r)ant 

11 Promote new technology opportuniUes (e.g. smart grid) 
II Promote improved generaUon/equipment efficiency due to potential for high off-

peakloads 
• Newopp9rtuni!y .torel~ctric fl).~rket (growth) 
• Create new streams of revenue 
• Electric sales . 
• lnvestments/cl)pltf!l/infrastiucture 
• lmllge/le!JdE)rS/~ustalnability(corporate respon~ibility 

• Growing public support 
• Growing consumer interest 
• Need to understand customer behaviors/choice 
II Environmental policy 
• Need to understand Impact of PEVs on system 
II PotenUal for new rate schemes/rate design 
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4 .2- Tlw Role of tile UtilihJ 
The Ameren PEV Team identified various key players involved in and critical to the advancement of the PEV market - auto 
manufacturers and their dealership partners, charging station manufacturers and their distributors. customers. community 
leaders. and the local electric utility. Figm·e 10 depicts the central role of the utility in fulfilling its responsibilities as an electric 
service provider. 

Figure 10- Role of the Utility- "Shared Customer" Satisfaction is Key 

Auto Manufacturers 

Charging Station 
Providers 

UTILITY 
Customers ) 

Communities / 

Each of the key players in Figure 10 has a different role 
• 

and will ultimately interact with the utility in a different 
manner to ensure the new PEV ownership experience is • 
as positive as it can be for the consumer. our "shared • 

customer." The PEV Team's discussions with many of these 
key players brought to light the nature of their expectations • 
for the utility and how they view the utility's "support" of • 
technology and the emerging market: • 

• 
• Auto Manufacturers - OEMs want assurance that the 

local utility supports PEV technology enough to warrant 
the launch of their product in the utility's service • 

• 
territory. This includes offering alternative rates, • 
supporting deployment of charging infrastructure, and • 
engaging with local authorities to help ensure a smooth 
hassle-free inspection process for customers installing • 
home charging stations. • 

• 
• Charging Station Pro\'iclers - Manufacturers and their 

distributors are interested in knowing that the local • 
• 

utility is participating in a regional planning effort for • 
charging station deployment. This includes outreach • 

• 
• 
• 
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• 

• 

UTILITY GOALS 

1. Serve customer/provide reliable 
service 

2. Potential to use electricity In a 
new way and Increase sales 

~ with minimal Investment 

3 . Provide low cost-of-service 

4. A happy " shared CUSTOMER" 

efforts to educate customers on PEV technology and 

requirements, support for corporations interested in 
becoming "plug-in ready" for their own employees, 

and partnerships with local contractors to provide an 
efficient process for completing service upgrades . 
Customers - New PEV owners will want to be confident 
that their local utility has the system capacity to handle 
electrical vehicle charging, regardless of when they 
choose to buy. They will expect to be able to trust their 
electric service provider as an "energy advisor" in PEV
related matters, not only answering questions they 
have regarding electric vehicles and charging stations 
but also offering cost-saving advice and support with 
regard to their charging new vehicles at home. 
Communities - Governments, institutions, and 
corporations with fleets of their own will not only look 
for advice from the local utility on how they can best 
prepare for the emergence of this new technology, they 
will expect the utility to be an able and creative partner 
as they move beyond the formative planning stages . 
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Ultimately, all of the PEV key players above need to work 

together to make sure that the new PEV owner, their 
"shared customer," has the most positive ownership 

experience possible. 

4·3 - Key S tl•ategic Elem ents 
The Ameren PEV Team identified how the support of PEVs 

as an emerging technology aligns with our corporate 

mission statement, vision, values, and customer service 

goals. The team considered the utility's role in general as 

well as Ameren's connections and interactions with l<ey 
players in the industry and the community. What emerged 

from these considerations were the following elements the 

PEV Team deemed fundamental to an Ameren PEV strategy, 
aligning both with the corporate vision of " leading the way" 

and our intent to earn our customers' trust as an "energy 

advisor:" 

Educate Ourscl\'cs 
• Purchase PEVs and charging stations internally to study 

their operational characteristics and better understand 

potential impacts on the distribution system. 

• Participate in EPRI demonstrations and research on 
PEVs, as appropriate. 

• Develop methods and processes by which Ameren can 

transfer acquired knowledge directly to customers and 

employees in response to their inquiries. 

Educate and Support Out· Customers 
• Investigate various modes of communication and 

outreach with both customers and employees, 

including web pages, "specialty-skilled" call tal<ers, bill 

inserts, and in-person community involvement. 

• Provide information to our customers and employees 

on PEV technology and items to consider prior to 

the installation of charging stations at the home or 

workplace. 
• Investigate various types of support to help ensure a 

positive PEV ownership experience for our customers, 

including providing service capacity reviews and 
upgrades, and offering information through local PEV 

dealers at point-of-sale. 

Engage Om· Regulators and Othet· Community Pat·lncrs 
• Proactively reach out to our regulators to discuss our 

strategic stance and obtain feedback on action plans 

as they are developed. 

• Explore the possibilities of alternative rate designs 

as appropriate for both Ameren Missouri and Ameren 
Illinois. 

• Investigate possible incentive programs around 
customer charging station installations. 
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• 
• 

• 

• 
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• Develop local partnerships and alliances (e.g., St. 

Louis Auto Dealers Association, St. Louis Regional 
Chamber and Growth Association, St. Louis Clean 

Cities' Plug-In Readiness Tasl< Force, electrical 
contractors and distributors, etc.) to support and 
develop greater understanding of the technology, 

along with the rest of the community. 

4 ·4 - Po tential S tJ·ateg ies 
Three potential strategies were developed by the Ameren 

PEV Team representing varying degrees of Ameren support 
for PEVs as they emerge in the local marketplace and 

incorporating the strategic elements identified in Section 

4.3. Each strategy involves a three-year plan (2011-2013) 
with specific goals and activities for both Ameren Missouri 

and Ameren Illinois. The following three strategies were 

identified: 

• 

• 

• 

Participating Role (Following the Market) - This 

role represents a largely reactive stance that 

acknowledges the emergence of PEVs and commits 
to providing the appropriate level of customer service 

to new PEV owners. However, it does relatively little to 

promote the technology in the community beyond the 

service territory's early adopters . 

Supporting Role (Raising Awareness nnd Supporting 
Customers) - This role represents a more proactive 

stance that, in addition to acknowledging the 
emergence of PEVs, calls for Ameren to more actively 

promote the technology in the community, educate 

stakeholders, and seek out partnership opportunities 
to encourage greater acceptance and adoption of 

PEVs. The Supporting Role includes all the activities 

in the Participating Role; however additional goals and 

activities were added to increase community support . 

Promoting Role (Aggressi\'ely Influencing Market 
Adoption) -This role represents an aggressive stance 

that in addition to participating in and supporting 
the technology, is further distinguished by an intent 

to explore options for directly influencing market 

penetration, industry research and public policy 

around PEVs. The Promoting Role includes all the 

activities in the Participating and Supporting Roles; 
however, more aggressive goals and activities were 

added to increase its scope and market reach. 
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4 ·5 - Sll•ategy Recommendation and N e:d S teps 
Ultimately, some degree of preparat ion for PEVs is 

considered critical for Ameren not only from system and 

stakeholder standpoints, but to assume our desired 
"energy advisor• role with our customers. The Ameren PEV 

Team recommends the corporation adopt a Supporting 

• 
• 

• 
• 

Role strategy at this time, since PEVs are expected to be 

available in the Ameren service territory by the end of 

2011 or early 2012 . However, the Ameren PEV Team will 
continue to monitor the PEV market and revise the strategy 

as necessary. Tnblc 18 presents a summary of the three 

strategies and some of their associated activities. 

Table 18- Proposed Amercn PEV Strategies: SumnJai'Y :md Reeommcndntion 

~ RECOMMENDATION 

ITEM Participating Role 
~ ~ 
, supporting Rol~ Promoting Role 

I. Partnership Opportunities 
Clean Cities· Plug-in Readiness Task Force X X X 
St. l ouis Auto Show Sponsorship (St. louis Auto Dealers Association) 

II. EPRI 
Programs 
EPRI Program 18A · PHEV Deo.-elopment X X (2011) X 
EPRI Program 18D · Advanced Infrastructure for PHEVs X (2012 and 2013) X 
Demonstration Projects 
E;PBIIQM ~mall Charging Demonstrations 

l e\-el 3 · Access to GM EREV smart-charging technology (3-YR Program) X 
EPRII~M ~~hi~l~ D~mQns!ration • One Vehicle X 
Utility-Specific Projects 
EPBI ~!J~!QOl~r Exlle~!atiQns Sul\'eY X 
Ill. EV & Charg ing Stations for Ameren 
Purchase EVs and charging stations for Ameren 

X X X 
IV. Regulatory and Identifying Funding Activities 
Deo.-elop alternatil-e rate design for PSC/lCC X X 
Conduct research for grant opportunities/Apply for grants 

V. Training and Education 
Customer Education Campaign 
[limited to: website. \ideo. direct mail (brochures) and outreach efforts) X X X 
Employee Education · Outreach X X X 

Internal Data Collection and Analysis - Report X X X 

VI. Partnership/Research and Incentive Program 
'Charging Station Installation Program: 

Offer incentil-es to various customers in Ameren Missouri and An1eren Illinois. 
(i.e. Various customer types: Corporate, Go-.t , Uni\-ersities. and 
Residential Customers) X X 

'Charging Station Build Out Program: 
Partner with businesses to install Charging Stations X X 
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The Ameren PEV Team believes it is necessary to continue 
monitoring the PEV marl<et and customer interest level. At 
the same time, consistent with the Supporting Role being 
proposed, it is equally important to begin taking active 
steps now to research associated technologies, and to both 
share and promote this information with stakeholders. This 
includes preparing Ameren employees and work locations 
for PEVs. It includes preparing both our customers and our 

grid for the emergence of these veh icles. And it includes 
partnering with the community to likewise prepare the 
region. 

There are several departments within Ameren that 
will continue to monitor the emerging PEV marl<et and 
technology. In addition, the Ameren PEV Team will assume 
the following responsibilities for the future: 

Develop a detailed implementation plan for the 
Supporting Role strategy. 
Participate in, and monitor, the progress of PEV sub
teams as they formulate and execute on specific 
action plans in areas such as community partnerships, 

stakeholder education and communication, 
Ameren-owned vehicles and charging stations, EPRI 
demonstrations, regulatory affairs, and PEV load 
research. 
Update the PEV analysis and associated action plans 
on a periodic basis. 

• Continue to monitor the local PEV market, identify 
future risks and opportunities, and recommend 

• 
• 

• 

• 

• 

• 
• 

• 
• 

• 

• 

adjustments to Ameren's strategic position as 
appropriate . 

4.6 - FOJ-tum•d -Looldng Statement Disclaimel' 
This document includes forward-looking statements 
regarding future events and the future development of 
technology, and also includes information, studies and 
assumptions of third parties, including but not limited to the 
Electric Power Research Institute ("EPRI") and the Edison 

Electric Institute ("EEl" ). These forward-looking statements 
are only predictions and are subject to risl<s. uncertainties, 
and assumptions that are difficult to predict because they 
relate to events and depend on circumstances that will 
occur in the future. The actual future developments related 
to Plug-in Electric Vehicles ("PEV") may differ materially 
and adversely from those opinions expressed or implied 

in any forward-looking statements. Factors that might 
contribute to such differences include, but are not limited 
to: economic conditions nationally and globally, the impact 
of competition, political and economic developments, 
and legal and regulatory changes. Any forward-looking 
statement contained herein made by or on behalf of 
Ameren speak only as of the date they are made. Ameren 
disclaims any intention or obligation to update forward

looking statements to reflect any changes in Ameren's 
expectations with regard thereto or any changes in events, 
conditions or circumstances on which any such statement 
is based. 
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APPENDIX A 

Time line of EV Development 

1832-1839 

Early 1900s 

1909 

Scottish inventor Robert Anderson invents the first crude electric carriage 
by non-rechargeable primary cells. 

There are more electric powered vehicles on the road than there are 
gasoline powered cars. 

Thomas Ed1son and an electric car. 

Ameren Missouri enters the automobile business - selling electric cars. 
The Company becomes the St. Louis agent for Studebaker and Rauch 

& Lang autos. 

1920s 

1968 

1970s 

1990 

1997-2000 

2002 

2003 

2005 

2006 

2009 

2010 

The electric car ceases to be a viable commercial product. Downfall is attributed to desire for longer range, 

lack of horsepower, and the ready availability of gasoline. 

Long an advocate of electric vehicles, CIPS (AmerenCIPS) purchases a Mars II electric car for operations and 

sales promotions. CIPS' Ice Division operates a number of Walker Electric trucks. 

Concerns about the soaring price of oil (Arab Oil Embargo 1973) and growing environmental movement result 
in renewed interest in EVs from consumers and manufacturers. 

California passes a Zero Emission Vehicle (ZEV) Mandate, which requires 2% of 
the state's vehicles to have no emissions by 1998 and 10% by 2003. 

A few thousand all-electric cars (e.g., Honda EV Plus, GM EV1, Nissan Altra EV, 
and Toyota RAV4 EV) are produced by major automakers, but most are available 

for lease only. All major automakers discontinue advanced EV production 
programs by the early 2000s. GM EVl released in 1996. 

GM and DaimlerChrysler sue the California Air Resources Board (CARS) to repeal the ZEV mandate. The Bush 
Administration joins the lawsuit. 

GM announces that it will not renew leases on the EV1 because they will no longer supply parts to repair the 

vehicles. GM announced its plans to reclaim the EV1s by 2004. 

GM demolishes all the EV1s in California. 

Tesla Motors unveils the Tesla Roadster. The first production Roadsters are scheduled to be sold in 2008 with 

a base price listing of $98,500. 

The American Recovery and Reinvestment Act (ARRA) allocates approximately $14 billion for EV development. 

President Obama announces a new gas mileage policy that requires automakers to meet a minimum fuel- 

efficiency standard of 35.5 miles/gallon by 2016. 

Nissan unveils the LEAF (Leading, Environmentally friendly, Affordable, Family car). 

The first production Nissan LEAFs and Chevrolet Volts are scheduled for limited US release in the fall. 

Sources: PBS and Greencar.com 
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APPEND/XB 

Total Cost of Ownership: 
EV vs. Conventional Vehicle 

Intl'oduction 
An analysis was conducted to determine the life-cycle costs 
for an electric vehicle (2011 Nissan LEAF) compared to a 
conventional vehicle (2011 Nissan Versa). The analysis 
was conducted for both Ameren Missouri and Ameren 
Illinois (IP) residential customers. 

The 2011 Nissan LEAF and 2011 Nissan Versa were 
selected for the analysis because the vehicles are similar 
in size. The 2011 Nissan LEAF is a five-passenger four
door hatchback electric vehicle (EV) that has a 24 kWh 

battery that can travel up to 100 miles on a full charge. 
The 2011 Nissan Versa is available as a five-passenger 
four-door hatchback conventional vehicle (CV) - 1.81iter 
4 cylinder Continuously Variable Transmission -that gets 
approximately 30 miles per gallon. 

Sccnal'ios 
Residential customers have an option to choose electricity 
rates based on a standard rate structure or a time-of-
day rate structure in Missouri and Illinois. In Missouri, 
the standard rate structure has one summer (June to 

Assumptions 
EV- 2011 NISSAN LEAF 

- $32,780.00 = 2011 Nissan LEAF 
- $7,500.00 = Federal EV Tax Credit 
- $2,200.00 = 220-Volt Charging Station with Installation 
- $1,100.00 = Federal Tax Credit for Charging Station 
- 24 kWh Lithium-Manganese Battery 
- 8 hr Battery Recharge 
- 100 miles - Distance traveled per charge 
- Forecasted rate increases (Appendix A) 

September) rate ($/kWh) and one winter (January to 
May and October to December) rate; the time-of-day rate 
structure incorporates different rates that vary due to 
on-peak (10 AM to 10 PM) and off-peak (10 PM to 10 
AM) usage. The on-peak time-of-day rates are typically 
higher than the off-peak rates. In Illinois, the standard 
rate structure has one summer rate ($/kWh) and one 
winter rate for the first 800 kWh and a lower winter rate for 
consumption above 800 kWh; the time-of-day rate structure 
incorporate different rates that vary due to the Midwest 

Independent Transmission System Operator (MISO) 
day-ahead prices. 

The following scenarios were analyzed for both Ameren 
Missouri and Ameren Illinois (IP) residential customers: 

1. EV Standard Rates On-Peak (4 PM to 10 PM) 
2. EV Standard Rates Off-Peak (10 PM to 4 AM) 
3. EV Time-of-Day Rates On-Peak (4 PM to 10 PM) 

4. EV Time-of-Day Rates Off-Peak (10 PM to 4 AM) 
5. CV- Gasoline (unleaded regular gasoline) 

- 14,600 miles - Distance traveled/YR 
- 6% Loan Interest Rate 
- 3% Discount Rate 
- $566 Maintenance CostjYear 
- 2.59% Escalation Rate 
- Economic Life: 7-YR and 10-YR 
- UE and IP Rates (Appendix A) 

- C02 Emissions= 0.73 metric tons/1 MWh (Ameren Missouri) and 0.75 metric tons/1 MWh (Ameren Illinois) 

Charge Assumptions 

• 40 miles/day =Average Residential Commute/Travel 
• 6 hr = Charge Required at Home (240-volt charging station) 
• 182.5 days = # of chargesjYR (Assume charge required every other day) 

CV- 2011 NISSAN VERSA 
- $16,780.00 = 2010 Nissan Versa - 14,600 miles - Distance traveled/YR 
- 30 miles per gallon - 6% Loan Interest Rate 
- 487 gallons of unleaded gasolinefYR - 3% Discount Rate 
- $566 Maintenance CosvYear - 2.59% Escalation Rate 
- Economic Life: 7 -YR and 10-YR 
- Fuel based on 2008 EIA Motor Gasoline Forecast 
- C0

2 
emissions from a gallon of gasoline= 19.41bsjgallon 
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ScnsitiYities 
The EV scenarios were evaluated with and without federal 
incentives. In addition, all scenarios were evaluated with 
and without a carbon tax. The carbon tax was based on the 
2010 Kerryjlieberman Bill that assumes a carbon price of 
$20/ton in 2013 that escalates at 4%+1nflation each yea r 
after 2013. 

• 

• 
• 

• 
• 

Results 
Results provided on the tables below are based on a net 
present value (NPV) analysis. NPV is an indicator of how 
much value an investment adds and is a standard method 
for using the time value of money to appraise long-term 
projects. The results from the analysis present negative 
NPVs that represent the cost to the customer for each 
scenario over the specified economic life . 

Amuen Missouri 7-YR Economic Life 

WITHOUT CARBON TAX WITH CARBON TAX• 

NPV@3% NPV @ 3% NPV @ 3% NPV @ 3% C02 Emissions 

UE (with incentives) (without incentives) (with incentive s) (without incentives) (metric tons/yr) 

STANDARD RATES 

Nissan leaf (OFF·PEAK: 10 PM to 4 AM) ($34,203} ($43,553) ($34,382) ($43,732) 2.39 

Nlssan leaf (ON· PEAK: 4 PM to 10 PM) ($34,203) ($43,553) ($34,382) ($43,732) 2.39 

TIME· OF·DAY RATES 

Nlssan l eaf (OFF·PEAK: 10 PM to 4 AM) ($33,482) ($42,832) ($33,661) ($4l,Ollt 2.39 

Nlssan leaf (ON· PEAK: 4 PM to 10 PM) ($34,296) ($43,646) ($34,475) ($43,825) 2.39 

CONVENTIONAL VEHIClE 

Nlssan Versa (CV · Gasoline ) ($32,506) ($32,506) ($32,826) ($32,826) 4.28 

Amcren Missouri 10-YR Economic Life 

WITHOUT CARBON TAX WITH CARBON TAX • 

NPV @l% NPV@3% NPV @3% NPV @3% C02 Emissions 

UE _(with incentives) I (withou t incentives) (with incentives) I (without incentives) (metric tons/yr) 

STANDARD RATES 

Nlssan leaf (OFF-PEAK: 10 PM to 4 AM) ($36,575) ($45,925) ($36,905) ($46,255) 2.39 

Nlssa n l eaf (ON-PEAK: 4 PM to 10 PM) ($36,575) ($45,925) ($36,905) ($46,255) 2.39 

TIME·OF·DAY RATES 

Nlssan l eaf (OFF-PEAK: 10 PM to 4 AM) ($35,531) ($44,881) ($35,861) ($45,211) 2.39 

Nissan leaf (ON-PEAK: 4 PM to 10 PM) ($36,709) ($46,059) ($37,039) ($46,389) 2.39 

CONVENTIONAL VEHIClE 

Nissan Versa (CV ·Gasoline) ($39,600) ($39,600) ($40,192) ($40, 192) 4.28 
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Results (continued) 
Amcren Illinois (lP) 7-YR Economic Life 

WITHOUT CARBON TAX WITH CARBON TAX" 

NPV@l% NPV@3% NPV@ 3% NPV@3% C02 Emissions 

IP (with incentives) (without Incentives) (with Incentives) !(without Incentives) (metric tons/yr) 

STANDARD RATES 

2011 Nlssan Leaf (OFF-PEAK: 10 PM to 4 AM) ($37,585) ($46,935) ($37,927) ($47,277) 2.48 

2011 Nlssan Leaf (ON-PEAK: 4 PM to 10 PM) ($37,737) ($47,087) ($38,079) ($47,429) 2.48 

TIME·OF·DAY RATES 

2011 Nlssan Leaf (OFF-PEAK: 10 PM to 4 AM) ($36,190) ($45,540) ($36,532) ($45,882) 2.48 

2011 Nissan Leaf (ON-PEAK: 4 PM to 10 PM) ($37, 548) ($46,898) ($37,890) ($47,240) 2.48 

CONVENTIONAL VEHICLE 

2011 Nissan Versa (CV · Gasoline) ($39,600) ($39,600) ($40,192) ($40,192) 4.28 

Ameren Illinois (IP) 10-YR Economic Life 

WITHOUT CARBON TAX WITH CARBON TAX4 

NPV@3% NPV@3% NPV@3% NPV@3% C02 Emissions 

IP (with Incentives) (without Incentives) (with Incentives) (without Incentives) (metric tons/yr) 

STANDARD RATES 

2011 Nlssan Leaf (OFF-PEAK: 10 PM to 4 AM) ($34,867) ($44,217) ($35,053) ($44,403) 2.48 

2011 Nissan Leaf (ON-PEAK: 4 PM to 10 PM) ($34,971) ($44,321) ($35,156) ($44,506) 2.48 

TIME· OF·DAY RATES 

2011 Nlssan Leaf (OFF-PEAK: 10 PM to 4 AM) ($33,915) ($43,265) ($34,101) ($43,451) 2.48 

2011 Nlssan Leaf (ON-PEAK: 4 PM to 10 PM) ($34,839) ($44,189) ($35,024) ($44,374) 2.48 

CONVENTIONAL VEHICLE 

2011 Nissan Versa (CV- Gasoline) ($32,506) ($32,506) ($32,826) ($32,826) 4.28 

Genc1·nl Obsei·vntions • • 
CV is the lowest cost option assuming a 7 -YR economic 

life. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

EV/Standard and Time-of-Day Rates; With and Without 
Carbon Tax/With Federal Incentives are cheaper than a 

conventional vehicle assuming a 10-YR economic life . 
C0

2 
emissions are lower for an EV . EVjTime-Of-Day Rates/ With and Without Carbon Tax; 

With Federal Incentives are the lowest cost options 
assuming a 10-YR economic life. 
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APPENDJXC 

Environmental Benefits of PEVs 
High Level Summary 
The overall estimated impact of PEVs in 2030 using current co, intensities, when contrasted to a 2030 base case without PEVs, 
is shown in the table below: 

Change in Tons of Emission per Year 

Area NO, so, PM 10 
TOG Hg teo 

2 

Illinois -4,355 6,738 2,595 -1,814 0.13 -3,580,561 

Missouri -6,188 -6,615 1,015 -2,106 -0.02 -2,638,103 

Ameren Illinois -741 1,146 441 -1,814 0.0221 -608,820 

Ameren Missouri -1,676 -1,792 275 -2,106 -0.0054 -714,629 

Ameren -2,417 -646 716 -3,920 0.0167 -1,323,449 

tThe Reduction of C02 is based on EPRI estimated exhaust C02 reductions with replacement by electric miles at current Ameren C0
2 

intensities. 
The intensities used were UE at 0.80 short tons per MWH generated and AIU at 0.83 short tons per MWH purchased (MISO). 

Corporate Planning developed two vehicle adoption 
projections, "Follower" and "Aggressive" through 2020 for 
Ameren Missouri. These projections have been extended 
through 2030 and also developed for Ameren Illinois. 

The "Follower" vehicle population projections are at a 
level equivalent to 52% of the EPRI PHEV projection. The 
"Aggressive" vehicle population projections are at a level 
equivalent to 79% of the EPRI PHEV projection. 

However, the level of energy consumption (kWh/PHEV/ 
day) estimated in this projection was 17% higher than 

what was used for results in the Ameren analysis. This 
is due to the aggressive charging assumptions discussed 
in Section 2.3.3. Using this information, the projected 
emission level in 2030 from the "Follower" projection is 
61% of the EPRI C0

2 
emission projection. likewise, the 

projected emission level in 2030 from the "Aggressive" 
projection is 92% of the EPRI C0

2 
emission projection. 

In summary, the "Aggressive" projection is aligned with 
the projections from the EPRI study. Sensitivities to the 
impact of C02 intensity (all coal versus current intensity) 
of the fuel used to charge the vehicles were also 
performed in this analysis using PHEV projection data. 
For Ameren Illinois, the increase results in an increase 
of 20% CO, emissions for the power used to charge the 
vehicles. For Ameren Missouri, the increase results in 
an increase of 25% co, emissions for the power used to 
charge the vehicles. 

There is a net result of the increase CO, emissions from 
generating plants; however, the overall regional C0

2 

emissions would be reduced by approximately 43%. 
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Therefore, there is a reduction in GHG emissions from 
PEVs compared to conventional vehicles. 

Development of the Analysis 
Information in this area is still being developed as the 
industry is still in its infancy. This summary represents 
information that was readily available to date. 

The table below summarizes the C02 emission levels 
per mile for solo driver vehicle operations. According to 
the Sightline Institute, total C0

2 
emission levels per mile 

are due to in part to the estimated emissions resulting 
from extracting, transporting, and refining crude oil. For 
this reason, the values for pounds of C02 per mile in the 
following table are higher than those obtained from a 
standard conversion of gallons of gas to C0

2
. 

Vehicle Description 
Pounds C02 

per mile 

Sport Utility Vehicle (15 mpg) 
1.57 

- Solo Driver 

Average car (21.5 mpg) 
1.10 

- Solo Driver 

Economy Car (40-mpg) 
0.59 

- Solo Driver 

Prius ( -42 mpg) - Solo Driver 0.56 

Sightline Institute: 

http/ ;www.sightline.org/mapsfchartsjpollu_co2transp_ooh 
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Nissan's specifications for the 2011 LEAF indicate the 
battery has a 24 kWh capacity and a 100-mile range. 
This would equate to 6 kWh for 25 miles (typical mpg 
rating for internal combustion engine vehicles is currently 
25 mpg, but this is due to increase to 35 mpg). 

Description 

SUV/4 wheel drive 

Averagejmedium car 

Typical Average MPG 

Small Car 

Prius 

Nissan LEAF EV based on Ameren Missouri 
Generation 

Nissan LEAF EV based on MISO Generation 

Using the information above, and estimates of the current 
co, intensities for the Ameren Missouri and Ameren Illinois 
service territories (C02 emission intensity factors could be 
dramatically different by 2030 if climate legislation were to 
be enacted), the following table was developed: 

Average 
lbs COj25 miles lbs COjmile 

MPG 

15 39.25 1.57 

21.5 27.50 1.10 

25 23.50 0.94 

40 14.75 0.59 

42 14.00 0.56 

N/A 9.60 0.38 

N/A 9.96 0.40 

Note that the C0
2 

intensities used for Ameren Missouri and MISO are 0.80 and 0.83 short tons of COjMWH 

For purposes of a co, emission benefit assessment, 
the Nissan LEAF should be compared to a small car 
for benefits. If the average car is driven 40 miles/day 
(14,600 miles annually), then the average annual C02 

emission benefit of converting a typical small car to 
an electric vehicle similar to the Nissan LEAF would be 
a reduction of 1.50 or 1.40 short tons in annual C02 

emissions with power provided by Ameren Missouri or 
Ameren Illinois respectively. 

The EPRI environmental impact information is sourced 
from the report: 

Environmental Assessment of Plug-In 
Hybrid Electric Vehicles 
Volume 2: United States Air Quality Analysis 
Based on AE0-2006 Assumptions for 2030 

The report is dated July 2007 and it described an 
environmental assessment of anticipated 2030 PEV 
market penetration. It does not include any climate 

change policies or greenhouse gas emissions constraints. 
The report is based on the U.S. Department of Energy's 
2006 Annual Electric Outlook. An inquiry was placed 
with EPRI to obtain updated information related to PEV 
environmental impacVbenefits, and EPRI indicated that 
work on this was underway for Ameren specific impact 
information (90% complete) and would be available 
at a later date. In addition, they indicated that the 
PEV estimates within the 2007 report are meant to be 
'bounding' scenarios, not predictions of actual growth. 
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Using the information from the 2007 report, estimates 
were presented indicating the impact of the introduction 
of PEV on vehicle emissions in 2030. The specific vehicle 

emissions investigated included: 

• TOG - Total Organic Gases (hydrocarbons) 

• CO - Carbon Monoxide 

• NO, - Nitrogen Oxides (NO+ NO,) 

• PM
10 

- Particulate Matter with an Aerodynamic 
Diameter less than 10 micrometers 
(Coarse and Fine Particulate Matter) 

• PM,_, - Particulate Matter with an Aerodynamic 
Diameter less than 2.5 micrometers 
(Fine Particulate Matter) 

• so, - Sulfur Dioxide 

• NH
3 

- Ammonia 
• co, - Carbon Dioxide 

Reductions in vehicle pollutants were estimated in the 
2030 timeframe and were stated in the form of multipliers 
for each of the vehicle pollutants. The modeling that was 
performed, using the NEEM model (developed by CRA), 
incorporated the following regulations and the impacts 
that these regulations would have on the makeup of the 
generation fleet into the future: 

• Title IV/Ciean Air Interstate Rule (CAIR) for so, 
• SIP CalljCAIR Ozone Season NO, 

• CAIR Annual NO, 

• Clean Air Mercury Rule (CAMR) 
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No C0
2 

Policy was included in the analysis. A table representing the percent reduction in vehicle-generated pollutants (i.e., from 
the tail pipe) in 2030 for the states served by Ameren - Illinois and Missouri - follows: 

EPRI Assessment of Vehicle Emission Impacts by State 

State TOG co NO, PMlo 
Illinois -9.60% -19.30% -15.70% -3.00% 
Missouri -10.20% -19.30% -15.80% -2.90% 

In addition, EPRI estimated the number of vehicle miles 
that would be travelled within each state. Below is a table 
that represents a conversion of these miles to vehicle 
quantity, based on average annual vehicle mileage of 
14,600, for the states of Illinois and Missouri. 

Estimate of Vehicles by State in 2030 
Assumes Annual Vehicle Mileage of 14,600 

State Number of Vehicles 
Illinois 12,411,918 
Missouri 8,017,808 

Ameren internal forecasts of residential customer levels, 
along with an estimate of an average of 1.8 vehicles per 
residential customer, were used to develop the Ameren 
service territory specific vehicle quantities in the table 
below: 

Ameren Illinois and Ameren Missouri 
Vehicle Populations 
Based on 1.8 vehicles per Res Customer in 2030 

Service Territory Quantity 
Ameren Illinois 2,110,457 

Ameren Missouri 2,171,924 

Using this information, a set of ratios (below) were 
developed that can be used to estimate Ameren service 
territory specific environmental impacts when applied to 
the EPRI state specific data. 

Ratios to use when Assessing "Absolute" 
Impacts by Utilities 

Service Territory Ratio 

Ameren Illinois 0.170035 

Ameren Missouri 0.270887 
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PM2s S02 NH3 C02 VMT 

-6.10% -17.90% -19.50% -15.90% -18.50% 
-5.90% -17.70% -19.50% -15.50% -18.30% 

In the tables below, EPRI estimated the impact of PEV 
introduction on a number of "Source Categories" for the 
2030 timeframe. A description of each source category 
follows: 

• Al'ca Sources (Non-Point Stationary Sources)- This 
category comprises stationary sources that are not 
identified as individual points and so are treated as 
being spread over a spatial extent (usually a county). 
Examples of stationary area sources include (but are 
not limited to) residential emissions, fires, oil and gas 
wells, fugitive dust, and road dust. 

• On-road 1\'Iobile Sources -This category comprises 
vehicular sources that operate on roadways, such 
as light-duty gasoline vehicles and heavy-duty diesel 
vehicles. 

• Off-road Mobile Sources · For example, railroad 
locomotives, aircraft, commercial marine vessels, farm 
equipment, recreational boating, and lawn and garden 
equipment. 

• EGU Sources - Electrical Generating Units 

• Non-EGU Sources- Such as refineries. 

• Biogenic Sources- Biogenic emissions are a function of 
vegetation type and meteorological conditions. 

• Dust Son•·ces - Wind blown dust 

EPRI developed tables indicating the impact of PEV on the 
level of annual emissions for: 

• NO, (Nitrogen Oxides) emissions 

• SO, (Sulfur Oxides) emissions; 

• PM., (Particulate Matter less than 10 micrometers in 
size) emissions 

• TOG (Total Organic Gases) emissions 

• Mercury (Hg) emissions 

Note: Values in black have been estimated by EPRI, values 
in red are by Ameren. 
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NOx Tons per year 

Base Case 2030 
State Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 
IL 55,739 130,134 55,166 115,822 102,275 39,970 0 499,106 
MO 36,238 35,621 33,326 42,912 71,053 34,325 0 253,475 

PHEV Case 2030 
State Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

IL 55,396 130,134 46,647 115,050 107,554 39,970 0 494,751 

MO 35,304 35,621 28,110 42,890 71,037 34,325 0 247,287 

Change Assessment 

State Delta %Chg 

IL -4,355 -0.87% 
MO -6,188 -2.44% 

SOx Tons per year 

Base Case 2030 

State Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 
IL 15,881 10,690 1,609 144,050 335,957 0 0 508,187 
MO 41,866 1,504 901 72,373 183,212 0 0 299,856 

PHEV Case 2030 

State Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

IL 15,881 10,690 1,324 143,458 343,572 0 0 514,925 

MO 41,866 1,504 743 72,370 176,758 0 0 293,241 

Change Assessment 

State Delta %Chg 

IL 6,738 1.33% 

MO -6,615 -2.21% 

PM10 Tons per year 

Base Case 2030 

State Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

IL 20,360 9,305 5,179 37,063 26,028 0 403489 501,424 
MO 49,806 7,678 2,788 19,060 13,482 0 522299 615,113 

PHEV Case 2030 

State Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

IL 20,318 9,305 4,950 36,965 28,992 0 403489 504,019 
MO 49,747 .7,678 2,667 19,059 14,678 0 522299 616,128 

Change Assessment 

State Delta %Chg 

IL 2,595 0.52% 

MO 1,015 0.17% 
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TOG Tons per year 

Base Case 2030 
State Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

IL 215,751 62,310 73,568 71,757 0 570,230 0 993,616 
MO 239,648 70,743 42,355 40,648 0 1,371,797 0 1,765,191 

PHEV Case 2030 

State Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

IL 214,865 62,310 64,712 70,833 0 570,230 0 982,950 
MO 237,667 70,743 37,070 40,138 0 1,371,797 0 1,757,415 

Change Assessment 
State Delta %Chg 

IL -10,666 -1.07% 
MO -7,776 -0 .44% 

Hg Tons per year 

Base Case 2030 

State EGU Biogenic Others TOTAL 

IL 0.89 0.87 3.58 5.34 
MO 0.34 1.10 0.19 1.63 

PHEV Case 2030 

State EGU Biogenic Others TOTAL 
IL 1.02 0.87 3.58 5.47 
MO 0.32 1.10 0.19 1.61 

Change Assessment 
State Delta %Chg 

IL 0 .13 2.43% 
MO -0.02 -1.23% 

The vehicle ratios can be applied to the EPRI provided state level "Base Case 2030" and "PHEV Case 2030" emission levels to 

arrive at estimates of Ameren service territory specific emission impacts due to PEV introduction. It should be noted that the 

Ameren service territory specific impacts may be revised by the work being performed by EPRI to provide updates specific to 

Ameren. 
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Tables that are Ameren service territory specific are shown below: 

NOx Tons per year 

Base Case 2030 
Territory Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 
Ameren Illinois 10,531 24,586 10,422 21,882 19,323 7,551 0 94,295 
Ameren Missouri 10,907 10,721 10,031 12,916 21,386 10,331 0 76,292 

PHEV Case 2030 
Territory Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren Illinois 10,466 24,586 8,813 21,736 20,320 7,551 0 93,472 

Ameren Missouri 10,626 10,721 8,461 12,909 21,381 10,331 0 74,430 

Change Assessment 
Territory Delta %Chg 

Ameren Illinois -823 -0.87% 
Ameren Missouri -1,863 -2.44% 

SOx Tons per year 

Base Case 2030 

Territory Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren Illinois 3,000 2,020 304 27,215 63,472 0 0 96,010 
Ameren Missouri 12,601 453 271 21,783 55,144 0 0 90,252 

PH EV Case 2030 
Territory Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren Illinois 3,000 2,020 250 27,103 64,910 0 0 97,283 

Ameren Missouri 12,601 453 224 21,782 53,202 0 0 88,261 

Change Assessment 

Territory Delta %Chg 

Ameren Illinois 1,273 1 .33% 

Ameren Missouri -1,991 -2.21% 
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PM10 Tons per year 

Base Case 2030 

Territory Area Off-road 
on-

Non-EGU EGU Biogenic Dust TOTAL 
road 

Ameren Illinois 3,847 1,758 978 7,002 4,917 0 76230.16 94,733 
Ameren Missouri 14,991 2,311 839 5,737 4,058 0 157204.7 185,140 

PHEV Case 2030 

Territory Area Off-road 
on-

Non-EGU EGU Biogenic Dust TOTAL 
ror:~rt 

Ameren Illinois 3,839 1,758 935 6,984 5,477 0 76230.16 95,223 
Ameren Missouri 14,973 2,311 803 5,736 4,418 0 157204.7 185,446 

Change Assessment 
Territory Delta %Chg 

Ameren Illinois 490 0.52% 
Ameren Missouri 306 0.17% 

TOG Tons per year 

Base Case 2030 
Territory Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren Illinois 40,761 11,772 13,899 13,557 0 107,732 0 187,721 
Ameren Missouri 72,131 21,293 12,748 12,234 0 412,892 0 531,298 

PHEV Case 2030 
Territory Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren Illinois 40,594 11,772 12,226 13,382 0 107,732 0 185,706 
Ameren Missouri 71,534 21,293 11,158 12,081 0 412,892 0 528,957 

Change Assessment 
Territory Delta %Chg 

Ameren Illinois -2,015 -1.07% 

Ameren Missouri -2,340 -0.44% 

Hg Tons per year 

Base Case 2030 
Territory EGU Biogenic Others TOTAL 

Ameren Illinois 0.1681 0.1644 0.6764 1.0089 
Ameren Missouri 0.1023 0.3311 0.0572 0.4906 

PHEV Case 2030 
Territory EGU Biogenic Others TOTAL 

Ameren Illinois 0.1927 0.1644 0.6764 1.0334 
Ameren Missouri 0.0963 0.3311 0.0572 0.4846 

Change Assessment 
Territory Delta %Chg 
Ameren Illinois 0.0246 2.43% 
Ameren Missouri -0.0060 -1.23% 
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Combining the impacts to both the Ameren Missouri and Ameren Illinois service territories yields the tables shown below. 

NOx Tons per year 

Base Case 2030 
Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren 21,438 35,307 20,453 34,798 40,709 17,883 0 170,587 

PHEV Case 2030 
Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren 21,092 35,307 17,274 34,645 41,701 17,883 0 167,902 

Change Assessment 

Delta %Chg 

Ameren -2,685 -1.57% 

SOx Tons per year 

Base Case 2030 

Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 
Ameren 15,601 2,472 575 48,998 118,616 0 0 186,263 

PH EV Case 2030 

Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren 15,601 2,472 474 48,886 118,112 0 0 185,545 

Change Assessment 

Delta %Chg 

Ameren -718 -0.39% 

PM
10 

Tons per year 

Base Case 2030 

Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren 18,837 4,069 1,818 12,739 8,975 0 233434.9 279,873 

PHEV Case 2030 

Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren 18,812 4,069 1,738 12,720 9,895 0 233434.9 280,669 

Change Assessment 

Delta %Chg 

Ameren 796 0 .28% 
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TOG Tons per year 

Base Case 2030 

Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren 112,892 33,065 26,647 25,791 0 520,624 0 719,019 

PH EV Case 2030 

Area Off-road On-road Non-EGU EGU Biogenic Dust TOTAL 

Ameren 112,128 33,065 23,383 25,463 0 520,624 0 714,664 

Change Assessment 

Delta %Chg 

Ameren -4,356 -0.61% 

Hg Tons per year 

Base Case 2030 

EGU Biogenic Others TOTAL 

Ameren 0.2705 0.4955 0.7335 1.4995 

PHEV Case 2030 

EGU Biogenic Others TOTAL 

Ameren 0.2890 0.4955 0.7335 1.5180 

Change Assessment 

Delta %Chg 

Ameren 0.0185 1.24% 

Below is a summary of the overall impact on emissions that could be anticipated with the introduction of PEVs. Note that the 

EPRI study assumptions do not include any greenhouse gas policy or emission constraints. In addition, all Ameren Illinois 

intensities assume that the generation mix that currently exists will continue to exist in 2030. 

Change in Tons of Emission per Year 

Area NOX sox PM1o TOG Hg teo 
2 

Illinois -4,355 6,738 2,595 -1,814 0.13 -3,580,561 
Missouri -6,188 -6,615 1,015 -2,106 -0.02 -2,638,103 
Ameren Illinois -741 1,146 441 -1,814 0.0221 -608,820 
Ameren Missouri -1,676 -1,792 275 -2,106 -0.0054 -714,629 
Ameren -2,417 -646 716 -3,920 0.0167 -1,323,449 

' The Reduction of C0
2 

is based on EPRI estimated exhaust C0
2 

reductions with replacement by electric miles at current Ameren C0
2 

intensities 

Attempts are underway to assess the overall "Well to 
Wheel" impact of PEV introduction. The Argonne National 

Laboratory is making use of the Greenhouse Gases, 
Regulated Emissions, and Energy Use in Transportation 

{GREET) Model in their assessment of "Well to Wheel" 

impact of the PEV and other vehicle technologies. These 
studies show similar results to the EPRI study. However, 

the studies do not include the introduction of battery 

recycling technologies. 
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It should also be noted that the recycling industry will 
evolve in a similar manner as the Lead-Acid battery 

recycling industry has evolved. The materials contained 
within the current battery technology of choice for PEVs 

{Lithium Jon) do not contain hazardous materials. 
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APPEND!XD 

Relevant Standards and Codes for PEVs 
Many entities are already involved and collaborating on the 
development of PEV-related technical standards and codes. 
Coordination and technical compatibility is needed among the 
various system and equipment standards and building codes. 

SAE (Society of Automotive Engineers) J1772- Electric 
Vehicle Conducth'c Charge Coupler 

• Published 1/15/2010 
• Interface standard for AC Level1 & 2 charging 
• AC level1 charging: 120 VAC. 15 or 20 amp outlet, on

board vehicle charger 
• AC level 2 charging: 208- 240 VAC, up to 80 amps, on

board vehicle charger 
• SAE is working on fast charging standard (DC fast 

charging system standard already exists in Japan) 

SAE J1773 - Electric Vehicle Inductively Coupled Charging 
• In progress 

SAE J2847/2836/2931- Communications for PEV 
• Communication between plug-in vehicle and the utility grid 
• Communication between plug-in vehicle and off-board 

charger 
• Communication between plug-in vehicle and utility grid 

for reverse power flow 
• Power line carrier communications for plug-in electric vehicles 

SAE J2894- Power Quality Requirements for Plug-In 
Vehicle Chargers 

• Based on EPRI TR109023 
• Includes guidelines for power factor. total harmonic 

current distortion, and charger restart after loss of AC power 

Institute of Electl'ical and Electronic Engineers (IEEE) 
P1809- Guide to Electric-Sourced Tmnsportation 
Infrastructure 

• Working Group kickoff meeting was 2/18/2010 
• Scope is to provide guidelines that can be used by 

utilities. manufacturers. transportation providers. 
infrastructure developers and end users of electric
sourced vehicles and related support infrastructure in 
addressing applications for road-based personal and 
mass transportation. 

• Transportation load characteristics 
• Electric grid requirements to support the transportation loads 
• Road map to identify what utilities need to do to prepare 

for loads and by when 

IEEE 1901- Draft Standard for Broadband over Power 
Line Networks 

• Includes HomePiug AV technology as a key element. 
• Designed to accommodate Smart Grid applications as 

well as next generation of broadband solutions. 

IEEE P2030- Draft Guide for Smart Grid 
Interoperability of Energy Technology and Information 
Technology Operation with the Electric Power System, 
and End-Usc Applications and Loads 

• Provide guidance to permit two-way power flow with 
communication and control 
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IEEE 1547- Standard for Interconnecting Distributed 
Resources with Electric Power Systems 

• Applies if PHEV/EV used to supply power to electric grid 

National Electric Code (NEC) 625- EV Charging Systems 
• Covers wiring methods and ventilation requirements 

Underwriters Labomtories (UL) 2202- EV Charging 
System Equipment 

• Charging Station Safety 
• Covers conductive and inductive charging system 

equipment supplied at 600 VAC or less 

UL 2231- Personnel Protection Systems for Electric 
Vehicle Supply Circuits 

• Grounding and fault protection 

UL 2251 -Plugs, Receptacles and Couplers for Eleehic Vehicles 

UL 2594- Electric Vehicle Supply Equipment 
• Covers electric vehicle supply equipment rated at 

maximum of 250 VAC and intended to provide power to 
an electric vehicle with an on-board charging unit. 

Standards and Codes under Development 
The SAE is still working on the development of a Level 3 
"fast charging" standard. Level 3 charging is expected to 
provide a full battery charge in 30 minutes or less and will 
likely require a three-phase 480 VAC electric supply. 

SAE J2847 and J3836 establish the fundamental 
communication protocol between electric vehicles, the 
electric supply equipment and the electric power grid. 
Development of the communication standards and a 
framework for Smart Grid interoperability continues to be one 

of the primary areas of focus for EPRI and others to facilitate 
optimized operation of the interconnected electric system. 

The SAE J2894 working group was initiated in March of 
2009 to establish power quality requirements for plug-
in vehicle chargers. A draft document dated August 
2009 recommends a minimum power factor of 95% and 
maximum limits for total harmonic distortion of 10%. 

IEEE Standard 1547 and UL 1741 establish requirements 
for interconnection of distributed resources with the electric 
power system. As the penetration of PEVs increases, it may 

be possible to use the energy stored in the batteries as 
sources of distributed generation. IEEE 1547 and UL 1741 
provide the starting points from which to develop future 
standards for facilitating safe and reliable transfers of 
power from vehicle-to-grid and vehicle-to-home. 

An IEEE working group (P1809) has begun to develop a 
guide to electric-sourced transportation infrastructure. The 
scope of this working group is to provide guidelines that 

can be used by utilities, manufacturers. transportation 
providers, infrastructure developers. and end users for 
addressing applications for road-based personal PEVs and 
electrically powered mass transportation. 
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APPENDIX£ 

Ameren Customer Survey: 
PEV Awarness and Interest 

July 2010 Telephone SurHy: Introductory Script and Questions 

Major automobile manufacturers are currently introducing plug-in vehicles into the marketplace. Plug-in vehicles are powered 
by electricity or a combination of electricity and gasoline. These plug-in vehicles differ from hybrid electric vehicles, such as the 
Toyota Prius, because they can be recharged by plugging them into an electrical outlet or recharging station. 

Ql How aware were you that plug-in \'chicles arc being introduced by major auto makers'? 

4 Veryaware 
3 Somewhat aware 
2 Not very aware 
1 Not at all aware 

Q2 If you were in the market to pul'Chasc a Ychicle, how likely would you be to consider purchasing a plug-in l'ehicle? 

4 Veryaware 
3 Somewhat aware 
2 Not very aware 
1 Not at all aware 

Q3 To what degree arc the following items likely to influence your decision to consider purchasing a plug-in \'chicle? Please 
usc a 1 to 4 scale where 1 means the item is "not at all important/' 2 means "not \'cry important," 3 means "somewhat 
important," and 4 means "l'CI'Y important." 

Items: 

1 If you knew more about plug-in vehicles 

2 If the initial cost of the plug-in vehicle was less than a comparable gasoline vehicle 

3 If plug-in vehicles were good for the environment 

4 If electric charging stations were installed where you work and do business 

5 If you saw more people driving plug-in vehicles in your area 
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Awareness of Plug-In Vehicles 
"Very lmport .. nt" Influence 
on Purchase Consideration 

.bmerenUE 37% 

Amerenll 4 1% 38% 

• Not reryl not at all aware D Somewhat aware o Very aware 

Purchase Consideration Likelihood 

Amerenll 

0 Somewhat likely D Very likely 

Notes: 

If initial cost was less than 
comparab'e gasoline \ehlcle 

If they were good for emironment 

If charging stations were installed 
where you work/ do business 

lf}OU knew more about them 

If you saw more people dri\ing 
them in }'OUr area 

1. Q1 - How aware were you that plug-in vehicles are being introduced by major auto makers? 

• AmerenUE 

o Amerenll 

2. Q2 - If you were in the market to purchase a vehicle, how likely would you be to consider purchasing a plug-in vehicle? 

3. Q3 - To what degree are the following items lil<ely to influence your decision to consider purchasing a plug-in vehicle? 

4. Base: Total (Ameren Missouri = 500, Ameren Illinois = 500) 

5. Residential Telephone Survey conducted July 2010 

6. 0 indicates a statistically significant increase over IL customers at a 95% confidence level 
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