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INTRODUCTION

Kansas State University

Kansas State University was founded in February 1863 as a land-grant institution under the
Morrill Act. It has evolved into an internationally recognized comprehensive university that
offers excellent academic programs, a lively intellectual and cultural atmosphere, and a friendly
campus to its community of approximately 17,500 undergraduate and 3,500 graduate students.

Kansas State University =ml _..
Manhattan . Kansa_ City

------- "_ ,,_,, Topeka _ %U

The 668-acre main campus is in the northeastern Kansas community of Manhattan. Manhattan
is approximately fifty miles to the west of the state's Capital of Topeka and eighty-five miles
west of Kansas City. For reference purposes, a state map is provided above. The university
offers more than 200 undergraduate degree programs and options, 60 master's degree programs,
and 42 doctoral programs within its eight colleges: agriculture, arts and sciences, architecture
and design, business administration, education, engineering, human ecology, and veterinary
medicine.

K-State accomplishments have had extensive effects: astronaut space gloves and the water-
purifying system used on the NASA space shuttles were developed here; two Kansas Centers of
Excellence, one in manufacturing and one in value added research are located on campus; the
University has national hazardous substance and atomic physics research programs; the Konza
Prairie Research Natural Area is used for a National Science Foundation ecological research

study on erosion and prairie mammals; and a major national center for basic cancer research is
at K-State.

Paul Harvey, in a special commentary, labeled Kansas State University the "student scholar



capital of the world." This statement was made based on the number of Rhodes, Truman,
Fulbright, Mellon, Goldwater, Phi Beta Kappa, Rotary International, Javits, Tilden-Snow, and
Marshall scholarships that have been awarded to K-State students over the past sixteen years.

College of Engineering

The College of Engineering at Kansas State University has excellent
programs in every aspect of engineering. The college has an enrollment of
2,600 undergraduates and 300 graduate students. K-State offers degrees or
options in almost every major field of engineering, including aerospace,
agricultural, architectural, biomedical, chemical, civil, computer,
construction science, electrical, engineering technology, industrial,
manufacturing, mechanical, and nuclear.

Kansas State's College of Engineering is recognized nationally for the
quality of both its _tadents and faculty. Approximately half of all K-State's National Merit
Scholarship finalists enroll in the college.

For six consecutive years, one or more K-State students have been selected for Washington,
D.C. internships in the Engineering Program. Each year WISE selects a group of only 14 to
16 engineering students from more than 200 engineering colleges across the nation to work on
engineering and technology public policy issues.

Ray Dempsey, a senior in industrial engineering, was selected as the 1989-90 outstanding black
engineer by the National Society of Black Engineers.

K-State's College of Engineering is one of only 10 colleges in the country to be cited twice by
the National Society of Professional Engineers for its outstanding professional programs. The

" chapters of the departmental professional sectors have received national recognition. Most
, recently, agricultural engineering, civil engineering, and construction science have been

designated as the outstanding student chapters in the nation.

Kansas Electric Utilities Research Program

Formed on July 15, 1981, the goal of this program is to undertake

applied research and development projects that may enhancereliability and minimize the cost of electric service in Kansas. The

Kansas Electric Utilities Research Program (KEURP) is a contractual
joint venture between six major electric utilities that serve the
residents of the State of Kansas:

KPL, A Western Resources Company, Topeka, Kansas
Kansas City Power & Light Company, Kansas City, Missouri
KG&E, A Western Resources Company, Wichita, Kansas



WestPlains Energy, Great Bend, Kansas
The Empire District Electric Company, Joplin, Missouri
Midwest Energy, Inc., Hays, Kansas

The establishment of KEURP was made possible by the Kansas Corporation Commission (KCC).
The KCC allowed Kansas electric utilities to include research and development (R&D) costs in
their operating expenses, including dues to the Electric Power Research Institute (EPRI).

Kansas' universities play a unique role in KEURP with representation on the executive, technical
and advisory committees of the program. The universities receive significant direct and indirect
support from KEURP through direct funded projects as well as KEURP/EPRI co-funded projects.
KEURP is working with EPRI researchers on projects to develop or expand Kansans' knowledge
and expertise in the fields of high technology and economic development. KEURP is a major
source of funding in the electric/hybrid vehicle demonstration program.

ICE Corporation

ICE Corporation is an original equipment electronics manufacturer.

Seventeen employees produce solid state and microprocessor control
systems for the aircraft, agriculture, and oil industries. Complete design
and manufacturing facilities are located in Manhattan, Kansas.

ICE Corporation was one of seven Kansas companies that was awarded an
SBIR grant from the Federal Government. The grant, from the U.S. Army Small Business
Innovation Research Program for $436,000, was earmarked to complete Phase II of ICE's
research of high technology power switches. The switches may be used in anything from a
computer to an automobile. These switches have ratings as high as 400 dc volts at 100 amperes
and yet are only the size of a standard business card. ICE has provided KSU with a $2,000.00
per year written commitment in support of KSU's EHV demonstration program.

l:!ancock Electric Motor, Inc.

Hancock Electric Motor (HEM) is one of the largest electric motor repair
Hancock facilities in the staeof Kansas. The shop facilities in Lyons, Kansas,

ELECTRICMOTOR,INC.

contain a welding shop (metalizing, welding, and chroming facilities),
machine shop (500 ton horizontal press, 250 ton vertical press, horizontal

boring machine, and a 60 inch engine lathe), dynamic balancing, vacuum pressure impregnation
system, and capabilities to rewind electric motors with 13,200 volt 10,000 horsepower ratings.
AC motors, DC motors, synchronous motors and generators, pumps, traction motors, locomotive
main generators, alternators, generators, semihermetic motors, and haul truck wheel motors are

t_ ali within the realm of HEM's repair capability. Further impedance testing can be done with the
: 750KVA core loss tester. Labor rates run $40/hour with design and consulting costs at $75/hour

I plus expenses. HEM is committed to helping KSU in EHV demonstration, research, testing, and
evaluation and has provided a letter of commitment for $2,000.00 per year for the life of DOE's



contract. HEM has recently taken steps to allow production of electric vehicles to meet growing
market demands within the Midwest region.

F,U_E_CoxO

EHV Corp is a Kansas Company specializing in manufacturing infrastructure
..... components for the electric vehicle industry. The home office of EHV Corp is

located in Manhattan, Kansas. Manufacturing of electrical and mechanical parts
are accomplished by other companies and EHV Corp is primarily concerned
with the research and development of new products and the assembly of existing

products. EHV Corp has received an economic development grant from the state of Kansas for
development of its EDD-7 charging station. Further, EHV Corp has developed proposals to
DOE and EPRI concerning its products. EHV Corp recently delivered its first meter for testing
by a governmental laboratory. EHV Corp is hoping to establish a national demonstration
program for curbside recharging within the next twelve months. This project would involve the
Federal Government, Underwriters Laboratory, and major utilities in establishing curbside
charging stations in major urban centers. EHV Corp has provided a letter of commitment for
$10,000.00 to establish this national demonstration program.

AOvanced Manufacturinfl Institute

The Advanced Manufacturing Institute (AMI) was established to promote

technology transfer in the state of Kansas. AMI's goal is to develop andtransfer new technology to commercial manufacturers. This Center ofnounnt:tomnnuFnmnmG
, sT__u__ Excellence, located in the College of Engineering, is funded by the Kansas

Technology Enterprise Corporation that derives its funding through the
state lottery system. AMI strives to increase economic development through research and
technology transfer in advanced areas of manufacturing technology. The institute's objectives
are to assist Kansas companies by working with them to expand services, design new products,
and increase productivity. Special emphasis is given to the needs of smaller companies.

KPL, A Western Resources Company

Kansas Power and Light Company is part of Western Resources.
Western Resources supplies electricity and natural gas to most of

• WestelTl Kansas and portions of Missouri and Oklahoma. Although KPL

"_,+A W" provides funding to K-State's electric vehicle program through itsResources membership in KEURP, it provides additional funding directly to K-
State in support of electric vehicle programs. KPL has been
involved with K-State during the last fifteen years in providing

support for electric vehicles. KPL engineers are working with K-State to develop a national
demonstration program to evaluate infrastructure technology for electric vehicles.

:I



PROGRAM PLAN
Statement of Objectives

Short Term Goals (1 year)

1. Participate in the Department of Energy's Site Operator Program.

2. Evaluate Electric/Hybrid Vehicle technology through purchase of vehicles.

3. Collect user data and develop historical perspective on vehicle requirements.

4. Provide reports to DOE and KEURP on EHV data collected.

Long Term Goals (5 years)

1. Assist the nation in reversing environmental trends concerning air quality.

2. Assist Kansas City in reducing air pollution.

3. Apply and develop technological enhancements to EHVs.

4. Assist Kansas-based companies in developing EHV subsystem components for
commercial use.

Kansas State University, with funding support from federal, state, public, and private companies,
is participating in the Department of Energy's Electric Vehicle Site Operator Program. Through
participation in this program, Kansas State is displaying, testing, and evaluating electric or hybrid
vehicle technology. This participation will provide organizations the opportunity to examine the
latest EHV prototypes under actual operating conditions. KSU proposes to purchase one (1)
electric or hybrid vans and two (2) electric cars during the first two years of this five-year
program. KSU has purchased one G-Van built by Conceptor Industries, Toronto, Canada and
has initiated a procurement order to purchase two (2) Soleq 1993 Ford EVcort station wagons.

The G-Van has been signed in order for the public to be aware that this is an electric drive
vehicle. Financial participants' names have been stenciled on the back door of the van. This
vehicle is available for short term loan to interested utilities and companies. When other vehicles
are obtained, the G-Van will be maintained on K-State's campus.



SIGNIFICANT EVENTS/MEETINGS/PUBLICITY

PRESENTATIONS

Third Quarter

January 8 Advanced Manufacturing Institute Conference Manhattan KS
Ali day conference sponsored by the Advanced Manufacturing Institute
(AMI) highlighting major research activities supported by AMI. The DOE
electric vehicle program presented the past years activities during a slide
show and predicted future activities for the program.

February 6 Prospective Kansas State Students Manhattan KS
Professor Hague made a presentation to prospective engineering students
during a recruiting day held at Kansas State University. Parents and
students were shown a slide presentation about electric vehicle activities
and the DOE site operator program.

Fourth Quarter (Scheduled)

April 2-3 Kansas State University Open House Manhattan KS
The G-Van was on display during the ali University Open House
activities. These activities are open to the public. Parents, students,
prospective students, and high school students attend this annual event
displaying what K-State students are involved in and studying. The G-Van
led the Engineering parade. The G-Van was also used as transportation
for the King and Queen candidates.

April 20 Edison Electric Institute Washington D.C.
Professor Hague briefed the Edison Electric Institute and members on the
activities of the Department of Energy's Site Operator Users Task force.
Professor Hague's presentation followed a presentation by Mr. John
Brogan, Office of Transportation Technologies at DOE.

April 29 Wamego Sixth Grade Gifted Class Wamego KS
The G-Van was demonstrated to members of the Wamego sixth grade
gifted class. This presentation was part of a series of studies on electric
motors for the class.



May 15 Yard Art Classic Car Show Manhattan KS

June 11-12 Alternate Fuel Vehicle Roundup Topeka KS
Professor Hague is scheduled to deliver two presentations on electric
vehicle applications and infrastructure.

MEDIA EVENTS
Third Quarter

February 15 Russian General-Colonel of Russian Federation Manhattan KS
Russia's General-Colonel Vladimir M. Semenov CINC of Ground Forces

Russian Federation recently paid a visit to Kansas State University. The
General and Mrs. Semenov were given a tour of the K-State campus and
research activities by Jon Wefald, President of Kansas State University.
As part of the visit the General and his wife were scheduled for a ride in
the electric G-Van.

March 3-5 APS Solar & Electric 500 Phoenix AR
Members of the Site Operator Users Task Force maintained a tent
displaying each site's activities for the past year. The members were
available to answer questions to the general public during the past year.
EHV Corp, of Manhattan, provided ten EDD-7 charging stations for
infrastructure support during the race.

Fourth Quarter (Scheduled)

May 11-12 National Ride & Drive Washington D.C.
This event is being sponsored by the Site Operator Users Task Force.
The event is intended as a hands-on opportunity for Congressman,
administration officials, and senior policy makers to become better

acquainted with electric vehicle technology. It also provides an
opportunity for Site Operator program to demonstrate a national
perspective and cooperation accomplished through the Department of
Energy's projects.

June 11-12 Alternate Fuel Vehicle Roundup Topeka KS
An annual event sponsored by the Kansas Corporation Commission to
heighten the publics awareness about alternate fuel technology. The 1993
Soleq EVcort, 1991 G-Van, and the 1987 DSEP minivan are scheduled to



be on public display. Also, Western Resources has worked with Arizona
Public Service to have the dual battery Saturn race car on display at this
event.

MEETINGS
Third Quarter

January 28 Meeting with Senator Dole's Representative Washington D.C.
Mr. Wade Graves, Western Resources and Professor Jim Hague, met with
Mr. Dan Stanley, Senator Doles Administrative Assistant to discuss
electric vehicle programs in Kansas. The Department of Energy's five
year contract with Kansas State University and the Kansas Electric Utilities
Research Program was the main topic of discussion.

March 5-8 Solar Electric 500 Phoenix AZ

The second quarter Site Operator Users Task Force (SOUTF) meeting was
held in Phoenix Arizona in conjunction with the APS Solar and Electric
500. A joint session was held with the G-Van Users Group. EPRI
wanted to take this opportunity to brief ali members on Lyntech's
involvement with G-Van support and warranty maintenance work.

March 30 Testimony before House Subcommittee Washington D.C.
Professor Hague presented written and oral testimony to the Subcommittee
on Interior and Related Agencies Committee on Appropriations of the
United States House of Representatives (see Appendix B). This testimony
was provided in support of the Site Operator Users Task Force.
Additional funding of $3.8 million was requested to meet the fiscal year
1994 goals.

Fourth Quarter (Scheduled)

April 6-7 Department of Energy Officials Washington D.C.
Professor Hague and Mr. Brad Johnson met with Mr. Tom Gross,
Associate Deputy Assistant Secretary for the Office of Transportation
Technologies at the Department of Energy to discuss the future of the Site
Operator Users Task Force program.

April 19-20 Department of Energy - Five Year Plan Washington D.C.
A meeting was held to develop a five year plan to incorporate basic and



applied research at the Department of Energy. This program was
developed in an effort to meet congressional requests that more synergism
be accomplished between basic theoretical research and applied research.
The belief is this will make America more competitive in a global market
piace.

April 28-30 Testimony to Senate Washington D.C.
Professor Hague presented written testimony to the Senate Interior
Appropriations Subcommittee of the United States Senate concerning the
Site Operator Users Task Force. A brief explanation of Site activities was
provided along with a request to increase funding for the Site Operator
Program by $3.8 million.
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VEHICLES/COMPONENTS/BATTERIES

C__ceptor G-Van
Kansas State University' s G-Van, VIN 29CGG35X 1MN103048, was purchased in August 1991.
The G-Van will be referred to by the Department of Energy's electric vehicle ID immber 150
on ali the maintenznce reports.

Routine maintenance was performed on the G-Van by Hancock Electric Motors;, located in
Lyons, Kansas (see Appendix A). This work was accomplish in March with two objectives in
mind. Assist a small Kansas Company in becoming more proficient in electric vehicle
technology and perform required maintenance on the G-Van. Routine maintenance included
replacement of the motor cooling air filter, four new flame arresters, and removal and inspection
of the battery pack, and removal, disassembly, and inspection of the drive motor. The range of
the G-Van continues to diminish. During the third quarter range is limited to 20 to 25 miles per
charge while the efficiency has dropped off to 1.48 kwh/mile. It is expected that the batteries
or motor will fail before the end of summer 1993. Hancock Electric contacted both Lyntech and

EPRI, copies of letters are incladed as appendix A, but no satisfactory solution was reached as
to how repair of existing G..Vans can be accomplished.

| Soleq EVcorts

i The two Soleq EVcorts were officially ordered in April 1992. Receipt of one 1993 Soleq vehicleis officially expected to be received not later that May 15, 1993. The second vehicle is expected
to be delivered by late July 1993. The first EVcort, VIN 1FAPP15JXPW125411, will be
referred to by the Department of Energy's electric vehicle ID number 151, and the second
EVcort, VIN 3FAPP15J9PR106495, will be referred to by the Department of Energy's electric
vehicle ID number 152 on ali the maintenance reports.

" DSEP Chrysler Minivanv

Kansas State University submitted a proposal to the U.S. Department of Energy iin response to
an RFP. The purpose of K-State's proposal was to obtain an experimental electric vehicle
designed around a Chrysler minivan. The dt_al shaft electric propulsion (DSEP) minivan was
built under contract by Eaton Corporation in 1987. The DSEP had been on loan to Los Angeles
Department of Water and Pov, _.;runtil the battery system failed. Based on the acceptance of K-
State's proposal, an engineer was sent to inspect the DSEP vehicle. The inspection and report
have been completed. Shipping arrangements were made by EG&G Idaho Laboratory to have
the vehicle delivered to Manhattan, Kansas. The DSEP vehicle arrived in Mardaattan in early
February. The minivan's VIN is 187GK14KOHX100100 and will be referred to by the
Department of Energy's electric vehicle ID number 153 on ali future maintenance reports.

11



OPERATIONS/ACTIVITIES

_C_onceptor G-Van
The Conceptor G-Van, DOE number 150, has been operated regularly since its procurement in
August 1991. The van is used primarily as a demonstration vehicle. It is also used for errands
for the K-State's Site Operator Project and for the Engineering Technology Department. The
vehicle is used in normal everyday driving conditions around Manhattan, KS. The G-Van has
been operated in various types of weather and driving conditions.

The G-Van is routinely charged indoors in a temperature controlled environment. The ambient
charging temperature for this vehicle is 70 to 80 degrees Fahrenheit. The vehicle is occasionally
charged in other less controlled environments as it is being demonstrated around the state.
During demonstrations and shows the vehicle is not driven extensively, instead it serves as a
static display. Valuable data does not exist during these demonstration periods, therefore
charging conditions cannot be evaluated. Table 1 gives a general review of the data collected
on tt_._Conceptor G-Van operated during this reporting period.

CONTRACT YEAR TWO

DAILY NUMBER OF MILES KWH KWH PER

DATE MILES MILES CHARGES PER CHARGES USED MILE

1st Quarter 09130192 1924.0 20.91 64 30.06 2314 1.20

2nd Quarter 12/31/92 1109.0 12.06 71 15.63 1384 1.25

3rd Quarter 03/31/93 1027.3 1I. 17 60 17.12 1516 1.48

4rh Quarter 06130193

TOTAL TO DATE 11063.8 18.66 405 27.32 13521 1.22

TABLE 1. G-VAN (150)OPEI_a_TION SUMMARY

Assuming a price of $.05/kWh for electricity, and 16 mpg for the internal combustion
engine GMC Vandura, the cost of operating the G-Van on electricity equates to $1.18 per
gallon of gasoline.



PROCUREMENT OF NEW VEHICLES

Soleo EVcort

Procurement of two Soleq (Ford) EVcort wagons has been initiated by Kansas State
University in April, 1992. The cost for both Soleq vehicles totaled $116,330. K-State's
budget included $105,000 for these vehicles. KEURP and DOE were contacted with a
request to increase funding $11,330. KEURP and DOE have provided written
commitment to fund the additional money required for the purchase of these vehicles and
ancillary equipment. The 1993 Ford station wagons (gliders) have been purchased and
received by Soleq. The vehicles are now being converted to electric. Although no
official delivery date has been provided by the manufacturer, both vehicles are expected
to be on campus not later than July, 1993. Advance payment of $56,000 was made to
Soleq Corporation to cover the cost of "mule" purchase and major components required
to assemble the vehicles.

It is expected that one EVcort will be operated on and around K-State's campus. It will
remain in the possession of the university with the option to be lent to interested
organizations for short durations. The second EVcort is expected to be delivered to the
Kansas Electric Utilities Research Program (KEURP) in Topeka, Kansas. The vehicle
will be owned by K-State but, will be on long term loan to KEURP. KEURP plans to
use the vehicle for demonstration purposes. K-State will receive ali data from daily use
of these vehicles. All data collected on K-State's vehicles will include standard

information required by contract with DOE.

Topeka is the capital of Kansas. KEURP's EVcort will be immersed in the state's
political arena. The EVcort is expected to demonstrate an alternative to the state's recent
decision to convert large numbers of state vehicles to natural gas. This announcement,
made by Governor Finney, has caused many companies to focus specifically on natural
gas as "the" alternate fuel system. Having a quality electric vehicle in Topeka will allow
senior government officials the opportunity to realize that other alternatives to natural gas
exist for Kansas. Further, Kansas must recognize that converting from gasoline to

natural gas is only a short-term temporary environmental solution. It must be recognized
we are still operating with the same inefficient internal combustion engine and one fossil
fuel (petroleum) has been traded for another fossil fuel (natural gas). Both fuels are
limited in quantity. Further our nation's home heating system depends on the availability
of natural gas. Are we creating a future crisis by switching large numbers of our
transportation system to natural gas? Only time will answer that question.

The 1993 Ford EVcorts produced by Soleq will contain the latest state-of-the-art electric
vehicle technology. From the latest user-selectable controller, to electronic amenities,
these vehicles will demonstrate advanced technology. Operator acceptance is a major
concern for electric vehicles, considering the fact that initial estimates show that EVs will
cost more than their internal combustion counterparts. Soleq's EVcort should provide
K-State and Kansas with an excellent demonstration vehicle.

13



DSEP Minivan
Procurement of the DSEP Minivan built by Eaton for the U.S. Department of Energy
will take place at the end of January 1993. Th,_vehicle is being donated to Kansas State
University Site Operator Program as part of the Department of Energy's ERLE program.

Presently the vehicle is in need of a new battery pack and repairs to its DC-DC
controller. The original batteries were nickel-iron batteries produced by Eagle Picher
Corporation in Joplin, Missouri. Discussion has begun with Eagle Picher to obtain a new
set of nickel-iron batteries. Ali electronic repairs will be contracted with local firms.



SUMMARY/CONCLUSION

This has been a very busy quarter. Serving as Chairman has provided both challenges
and opportunity. Much of Professor Hague's time has been spent coordinating Site
Operator User Task Force information and data with senior DOE Officials and
Congressional Staff. If the SOUTF is to be an effective part of DOE's long term plans,
it is imperative that increased funding be obtained. This Federal funding demonstrates
the Congressional commitment to see the electric vehicle transportation alternative grow.
It demonstrates to the utilities and cities across this nation that the Federal Government

is a serious participant in this transportation technology. The importance of this activity
cannot be overstated. The long term success of this program requires considerable
coordination. It is imperative that the Chairman be knowledgeable in meeting the needs
of not only the task force members but Congressional Staff and senior DOE Officials.
Hopefully, the groundwork accomplished during the past quarter is a good start toward
obtaining additional funding for this nationzlly important program.

During this quarter a number of major events were undertaken by the Site Operator
members. A brochure highlighting the activities of each member and their location was
produced for distribution (see Appendix C). Because of the interest in the first printing,
a second printing was executed. The brochure serves as a marvelous example of a cost-
effective product which highlights a successful Department of Energy program.

The annual APS Solar & Electric 500 was held this year. The highlight may well have
been the fact that an electric car set a speed record at the Phoenix International racetrack
of a little over 100 miles per hour. The Site Operators held their meeting during this
event and participated in the sponsorship of the Ernie Holden promoted race. Further,
the Site Operators volunteered shi_s to work the Department of Energy's tent. A large
display, demonstrating the DOE Site Operator Program activities was available for public
view. Questions were answered during the two day event.

The National Ride & Drive, planned for Washington, D.C. is being planned with Brad
Johnson. Professor Hague participated in this event last year. The expected participation
has increased dramatically in just one year. Over fifteen vehicles are anticipated with
major static displays expected by a large number of corporations and cities. Planning
will continue early into the next quarter before this event is finally held.

The K-State DSEP vehicle was received in good condition. Initial planning has begun
on how to make this electric vehicle an effective part of the Site Operator Program here
at K-State. The vehicle will be on display in June at the States second annual alternate
fuels conference to be held in Topeka. The G-Van and Soleq vehicle will be used in a
ride and drive demonstration. Site Operator brochures will be provided to the public and
EHV Corp's charging station will be on display and demonstrated as part of the electric
vehicle activities.

15
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APPENDIX A

Maintenance Report
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Hancock
May 17,1993 _ _

AssociateProfeasorJamesR.Hague
EngineeringTechnologyDept.
KansasStar=University
219 Seaton Hall
Manhattan,KS 66506

DearProfessorHague;

During the Marchmaintenanceof your electricG.Van, performedby HEM, the vehicle tractionmotor has
removedandinspected, lt wasfoundthatthecouplingendportionof boththearmatureand the field windings
arcshowingsigns of overheating.Afterfindingthesesigns of damagewe pursuedtheG-Vanmotor problems,
andthis effortleadto theattachedletterthatwassent to Mr. GaryPurcell.

To informyou betteras to thenatureof the problemfoundin otherG-Vanmotors,thecatastrophicfailureshave
beenreportedto me as havingtwodistinctfailurelocations. Thesefailure, occureitherinthecommutatoritself
or between the commutatorand the armaturelamimtion. Ali of these failureseem to be ¢aus_ by motor
overheatingdueto themotorsInabilityto meet thematerialtemperatur_requirements.I wastmabloto findany
informationto lndicat¢that the sigm of ovoxheatingpresentin yourmotoris a preliminarysign of the ftilurea
occurring on the commutator_ of the motor which is oppoelt¢the couplingend. I can say that if you
experienceoneof the failures thatha_occurredInat i_at 40 other G-Vanseitherthewindingorthe commutator
or bothwill be destroyed.

Thereis severalprobk_nswiththeG-Vanmotorthatlimitsits abilityto coolitselfproperly. Oneis the location
of the temperaturesensorin themotor. Thesensoris locatedin theb_t cooledportionof themotor. This limits
the sensorsabilityto give an accuratefeedbackof thewindingtemperatureto controlthecoolingfan. This along
withthe fact thatwhenthe motorarmatureis varnishedthereareno airgapsremainingbetweenthecommmator
at_l the armaturelamination to allow this portionof the motorto ventilate. This I_ves tlmmotorunprotected
from the typesof failuresthatarebeing¢xperievzed.

Mr. Purcell'srespomcto our proposalwas thatat thattime EPRIwas lnt¢rcsteAin newertechnologyanddid
notdesire to invest any more EPRImoneyintotheG-Vanprojectthannecessary. I was alto informedthatali
of the previousmotorfailureswere returnedto Englandfor study, butnow thz company is out of bmin¢ss,
Withouta few of the catastrophicfailuresto investigateitwill be difficultto guarantya solutionto the probltnn.
There are severalpossible modificationsthatcouldbe made to the motorto reducethe risk of one of the •
catastrophicfailures. Onewouldbe to rewindthe motorwitha highertemperatureratedinsulation, I-IBMcould
modify the armatureto circulateair to theportiereof the motormost susceptibleto the high temperatures,or
we couldreorientthe airflowandtlm ternperatur_sensorso thatthesensor$ivma moreaccu_amassessmentof
windingtemperature.Eachof theseproceduresshouldbc precededandfollowedby a documm_tcdinvestigation
of the motorsoperatingconditions.

If you requireanymore specificsin regardto the motoror the possibletolutlor_to the problempleasecontact
Myron or Myself.

Sincerely,

RoyceA. Stelnert
ProjectEngineer

Hlll_OockElactrl(:Motor,Inc.• P.O,BOx668,Lyons,KS 67554-0668• $16,257-2348• FAX257.2_40
AnEqullOpportunityEmployer



Hancock
liICrIIC IIO11BI IllC.

March19, 1993

GaryPurcell
EPRI TransportationProgram ProjectManager
3412HillviowAve.
P.O. Box 10412
PaloAlto, CA 94303

Dear Mr, Put.li;

In a recentconversationwith WilliamCravenconcerningtheelectricO-VanprojectI foundthatseveral
of the G-Vans have sufferedtractionmotor failures. HancockElectricMotor Inc, (HEM) is very
interestedin thesemotor failuresfor two reasons. Firstwe l_fform tilemaintenanceon the electricG-
Van owned by KarmasStateUniversity,and we havediscoveredthat the tractionmotorin this vehicle
is beginning to show signs of heat damage. HEM's secondinterestin these motor failures is in the
potentialto develop an agreementwith EPKIto determinethecauseof the motor Failures,andmodify
the existingmotorto meet thedemandsor thevehicle.

HEM'sprimaryfunctionis to remantffacture,repair,and redesignAC andDC motors, generators,and
controls.We currentlywork on equ/pmemrangingfromfraot|onalto 10,000horsepowerwithvoltages
rangingfrom 110to 13,800volts. Withover50 yearsof electricmotorrepairexperiencet11¢HEMwork
force is dedicatedto high qualitywork, and the ensineoringstaff is focused on finding solutionsto
electric motorproblems. 34% of I-IBM'sannualbusinessis redesigningproblemequipmentto the
customersrequiremeatsandspecifications.

After furtherdiscussionsof themotorfailureswith Mr. FrankFontanaof Con. Ed. HEMis interested
in submitting a proposal to EPRI to study the O-Van traction motor and the motor's operating
environmentto determinethe causeof themotorfailures. HEMwouldthen proceedwithcorrecting_he
problemsin t_;¢existingmotors. Initiallythe proposalwouldrequestEPRIto provideHEMan electric
G-Vanwith an operationaldrivesystem, andfive failedmotorsto be evaluated. HEMwouldgu_u'ante¢
EPRIthe returnof the whicle andthreemodifiedmotorsfor EPRI'sevaluation. The costof this initial
proposalis projectedto beapproximately$63,500, HEMwouldthen proposeto modifyali of the failed
G-Vantractionmotors, andbuildnewmotorfas the programrequires.

Pleasecontactme withinformationon BPRI'sintentionsconcerningthe G-Vanprogram. If there is a
possibilityof EPRIproceeAingwith an evaluationof the tractionmotor'sfailure problemsHEM would
like to havetheopportunityto performthework,

Sincerely,

RoyceA. Stcinen
ProjectEngineer

a

HanoookElectrloMotor,Ina.• P.O.Boxe68,Lyons,KS 67554-0668• 316.257-2348• FAX257.2340
AnEqualOpportunityEmployer



Submitted to, Pro_essor 3ames R, Hague

Submitted bys Royce A, _teAner_

Dotes Nay 18, 1993

ThAa Aa on atta_haen_ to _h_ uervioe Aetter pz_vtou:ly ment ta you
in regard ta _he G-Van _outAne mointenancNe.

Xn re_eren=e to the _autine G-Van maAn_eninoe X per_owme_d al2 A_ems
in ao=o_dan_e v_h the 12,000 mlAe mal_tenmnoe vith the exQeption
o_ the _harger plug and aoaket lub_l_ltion. To pre_o_ thta _lnaA
procedure you need _o put s _J_n ooatin0 o_ petraXeum _elAy an _he
oha_ge¢ pAug oo=ke_. ThSs vi11 heAp_he so_ke_ _hse_rt An_o _he van
re_epta_Ae easier.

The remainder o_ _he 12,000 male mainteni_e _he:kB a_e iisted on
page OB-2 in the ConoeP_or Znd. _rVA!:e_ N_nualo • =opy o_ vhA_h As
ottaohed. The BAr in,eke _Al_er and the £our _Aeme arrea_ devioes
vere :epXi_ed, A11 :o_or brushes vere _hi_O_ed _Or brumh vesr _d
• ound _o h_ve considerable Aide expectancy in _he PS/PB and the AC
motors. The _rmotion_o_or b_ushes all vere An lh aooeptable range
o4 IpproxAmately 29 am.

The _hassis va: lubriooted mhd _he tri_i_et :ale :li yam drmined
_nd _epAa=ed. The PE/Pa and AC _on_ol bo_eB ve_e i1_o inape_ted
and _he oon_ao_o_ i_e mhowAng no viikbAe sAgn: Q_ t_Gkng or wea:.



MAINTENANCE SCHEDULE
+

Use the chart belowfor scheduledrnalntermnoe
services,The Item numbersIn thisschedulereferto the
section:'ExplanationofScheduledMaintenance$erviOes'.

SCHEDULED MAINTENANCE SERVICES FOR THE ELECTRIC G • VAN

• M|les(000) 6 12 18 124 30' 136 42 48 54 60

_ITEM SERVICE KIIometerl(000) 10 20 30 40 60 60 70 il0 90 100....... XX1 TmctionMotor-Every6Months,or '-ii i [] ii ii i [] []

• n2 BatteryPack * - Every6 Months,or [] [] [] i li [] li
i i i i i "_" -- "" "-'-+_ el --"

[] II I II li U,• [] [] []
B ChargerPlugandSocketLubrication- Every6 Months,or ....._ .,

...... XX4 FlameArmstDeviceReplacement" Every eMonthsor [] [] [] [] I I I []
ii

5 FluidC,,heck al li [] i li [] [].. []___i__

6 C___sisLubrication-Every12months,or Lm B B Ra BI Ba B • Hl
ii ii i I

7 HeatingFluidSystemSen,lee- Every24 Months,or B _ []

8 FrontWheelBearingRepack m B B
i| ...............

[]
0 AccessoryDriveBeltInspection

lm i JP ""

[] [] El In 0

10 TireRotation ,11 DdveAxleServlce [] I_ ml [] M m BR li WI
-

-12 HeaterFuelTank,Cop &Lines inspection B
_ r

i
13 PS/PBMotor- Every 6 Monthsor [] _ [] [] [] [] [] [] []__

14 A/C Motor- Every6 Monthsor [], X [] [] _li []. [] [] [] iu

15 PS/PBCOntroiBo_-Evo,_,6Month•or [] _ li [] i [] li .i. ! []........ p_ • | i I i

16 A/C ControlBox- Every 6 Monthsor I'_ [] HD li = li l [] []Iii I

17 .l'.ransferC_ee +X I l __! li li I [] []li + ......... i IIII

18 AirIntakeFilter- Every6 months* .... _ --
- RefertoEleOtri0G • VanServiceManual 1:3- GMOwner'sManual

I_ " Referto GMServloeManual(Scheduled '_ - Cheekmorefrequentlywherevehicleisdrivenin
MaintenanceService) more_vere climateS___

m / /I
A

.............. r _ .......... __ILl_ . ..............

....... • _l_W Indu1_ Ir_,
NcM,mblr,tibr
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Statement Submitted by the
Site Operator Users Task Force

to the

Subcommittee on Interior and Related Agencies
Committee on Appropriations
U.S. House of Representatives

March 30, 1993

This statement is submitted for the Site Operator Users Task Force (SOUTF). The Task
Force has thirteen sites (see attached map) that contractually cost-share with the Department
of Energy to foster commercialization of electric transportation technologies.
Commercialization is accomplished through demonstration, test, evaluation, and technology
development activities. The Task Force membership has driven electric vehicles more than one
million miles and employs personnel that collectively have over one hundred years of electric
and hybrid vehicle operating experience. A truly unique national coalition, the SOUTF
membership represents government agencies, utilities, and universities interested in promoting
the use of electricity as a transportation fuel. The Task Force is poised to lead the United
States into a new environmentally sound and energy-efficient transportation era.

RECENT ACCOMPLISHMENTS OF THE SOUTF

During the past year the Federal Government contributed one point two million dollars
to the Site Operator Users Task Force. These Federal funds were used to purchase state-of-
the-art electric vehicles, purchase infrastructure components, deploy, and demonstrate these
technologies. Information on each electric vehicles performance was collected daily and
reported monthly to the Department of Energy. On a quarterly basis, each SOUTF member
delivered a report to DOE summarizing their vehicles performance and describing the
deployment and demonstration activities that were accomplished. From California to
Washington, D.C., SOUTF members provided leadership in a variety of electric vehicle
activities.

During the same period, Task Force members spent over seven million dollars of private
funding to test, evaluate, demonstrate, and deploy electric vehicle and infrastructure technology.
Task Force members were involved in specific events that challenged and proved the latest in
electric vehicle technology. Task Force members provided government agencies and
businesses with information on electric vehicle purchase and operational costs. Government
agencies and businesses were even provided short-term loans of electric vehicles so they could
evaluate this new technology in their day-to-day applications.

One member of the SOUTF produced the first commercially available, low cost curbside
charging system for electric vehicles. This device will allow cities and utilities to provide cost-
effective opportunity charging, thus extending the limited range of today's battery technology.
Other SOUTF members will or are using these chargers to establish an infrastructure system
to support commercialized electric vehicles. Another SOUTF member produced a low cost,
highly reliable data acquisition system that is being used, no matter where the vehicle is
located, to track a particular EV's performance. The information is collected via mobile phone
links. The data is invaluable in determining how to build and design more reliable electric
vehicles irrespective of the operator's behavior. Another SOUTF member worked with U.S.



auto manufacturers to develop a certification process for electric vehicle technicians. The
major goal of the Task Force remains the same as it has been for the past fifteen years: fi_r
the benefit of our environment and the energy security _f our Nation, assist a fledgling
alternate tramportation system into becoming a commercially viable enterprise.

FUTURE SOUTF ACTIVITIES

On May 10 and 11, at RFK stadium in Washington, D.C., the Potomac Electric Power
Company (PEPCO) will host one of the largest showcases of electric vehicle and infrastructure
technology. This event is sponsored by the Site Operator Users Task Force together with the
Electric Transportation Coalition and the Edison Electric Institute. Key governmental officials
will be invited to experience first hand the excitement and potential of electric transportation
and infrastructure technology.

During FY'94, the Site Operators Users Task Force plans to sponsor activities in several
areas that are critical to the commercialization of electric vehicles. These areas include (1)
Electric vehicle test and evaluation, (2) Infrastructure ,system deployment and evaluation, (3)
Public awareness demonstrations, and (4) Fleet Manager Assistance Program, ,/br managers
responsible ,for complying with alternate fueled vehicle purchase mandates.

(1) Vehicle Test and Evaluation
The SOUTF will purchase increased numbers of prototype electric vehicles for test and

evaluation during FY'94. The vehicles will allow the SOUTF to (1) test and evaluate the latest
in vehicle and battery technology; (2) provide acceptable numbers of electric vehicles to
support infrastructure evaluation efforts; and (3) demonstrate to fleet operators the advantages
and potential of electric vehicles.

The Task Force needs financial assistance to begin testing and evaluating new vehicles.
Prototype electric vehicles are currently being offered on a limited production basis and are
very expensive. For example, the electric version of Chrysler's minivan carries a sticker price
of $120,000. GM and Ford prototype electric vehicles have similar initial costs. Until
automobile manufactures begin large-scale mass production of electric vehicles, the initial cost
will remain high. Adding to this initial cost will be the requirement to establish service
programs for EVs, install charging facilities, establish rates and cost recovery mechanisms for
utilities and cities investing in infrastructure capital-related expenditures, develop national
battery procedures, and establish public information programs.

If Original Equipment Manufacturer's (OEM) vehicles are produced in anticipated
(limited) quantities, Task Force members will purchase electric vehicles from small domestic
manufacturers specializing in EV conversions. Conversion electric vehicles are available for
25% to 50% of the cost of OEM supplied vehicles but are still substantially more expensive
than conventional internal combustion engine vehicles. Limited testing of these vehicles
suggests a potential for their use in niche markets such as urban commuting and light duty fleet
vehicle applications. Additional purchases and testing should validate these claims. The
SOUTF experience with domestic conversion companies has proven that their products are
technically innovative and that they are capable of developing state-of-the-art electric vehicles
at a r._duced purchase price. With additional purchases from these companies, the SOUTF
supports innovation. This domestic innovation may prove to be the key in providing America
with a technical lead in commercializing electric vehicles.



(2) Infrastructure System Deployment and Evaluation
"Infrastructure" is a complex term. lt can be as simple as a standard 110 volt extension

cord used for recharging electric vehicles or as complex as standardizing a national electrical
vehicle energy distribution system. However it is defined, Congress has a major role to play
in ensuring that an effective national support system is developed for electric vehicles. The
Task Force believes it can help in this task. The SOUTF will devote considerable effort in
identifying effective infrastructure products. As they are identified, the SOUTF will deploy
those cost-effective devices that will support electric vehicle use. The Task Force membership
will continue its work in developing certification, training, and safety procedures involved with
electric vehicle use.

Besides evaluatin_ _nd planning for the physical infrastructure that will be required to
support EVs, the Task Force members are actively involved in developing public policy that
effectively anticipates the needs of the electric vehicle users. SOUTF members are currently
working with state and local governments to provide tax incentives to reduce the cost of
owning and operating an electric vehicle. Other incentives, such as low or no-cost downtown
parking and removing High Occupancy Vehicles (HOV) restrictions for electric vehicles, are
being examined. SOUTF members are working with planning commissions and transportation
officials to examine how future transportation systems can use electric vehicle technology.

(3) Public Awareness
A critical aspect of SOUTF activities is keeping the public informed of progress in

commercializing electric vehicle technology. Public awareness and acceptance is key to
bringing any new technology into the marketplace. Electric vehicle technology use, cost, and
application must be understood by the consumer before direct sales will be accomplished. The
Task Force membership will sponsor many electric vehicle and infrastructure exhibitions.
These exhibitions cover a wide spectrum of audiences including schools, state and local
governments, county fairs, and Rotary club meetings. In addition, all SOUTF electric vehicle
performance tests, evaluations, and assessments of infrastructure problems and solutions are
publicly available. This data is critical to vehicle manufacturers, government agencies, and
future electric vehicle owners.

(4) Fleet Operators
Beginning in FY'94, the Task Force will devote increased attention to supporting fleet

operators in purchasing alternate fueled vehicles. Congress has mandated the purchase of
increasingly large numbers of alternate fueled vehicles. The SOUTF believes fleet managers
should consider electric vehicles in their vehicle acquisition plans. Fleet managers will require
technical assistance in evaluating electric vehicle purchase options and they will require
financial assistance to reduce the initially higher acquisition costs associated with electric
vehicles. The SOUTF membership believes it is uniquely situated and qualified to provide this
assistance on a national basis.

CURRENT FUNDING NEEDS OF THE SOUTF

The Site Operator Users Task Force membership requests this subcommittee's favorable
consideration of line item funding for a three point eight million dollar increase, over the
FY'93 appropriation of one point two million dollars, for the FY'94 Department of Energy's
Site Operator Program. Why is the Site Operator Task Force requesting this increase? From
small utilities, such as Orcas Power & Light, located in the state of Washington, to large



utilities serving major urban population c,,nters, such as Southern California Edison and the
Los Angeles Department of Water and Power serving Southern California, the need for change
in our transportation system is clear The National Energy Policy Act mandates the beginning
of this change by requiring fleet optrators to begin purchasing alternate fuel vehi[cles by 1996.
Federal fleets must begin purchasin A alternate fuel vehicles by 1993. What is being requested
across this Nation is a great technological change. A change that will create new technologies
and manufacturing jobs. What is needed is a Ibcus in applying the technology to implement
a National Plan.

The SOUTF membership, with its tremendous experience, is the logical piace to begin
carrying out electric vehicle cp_mercialization and infrastructure deployment. The Task Force
in partnership with Congress has fostere :1electric vehicle systems. Today, the SOUTF believes
that increased funding is absolutely necessary to (1) test prototype electric vehicles in fleet
applications and (2) to allow infr_,;tcvcture studies, infrastructure demonstrations, and
infrastructure deployment to be dcn_. on a national basis. Additional funding would insure that
past efforts, progress, and momentum in electric vehicle deployment is maintained. Earlier
today the Electric Transportation Coalition (ETC) testified before this subcommittee that the
SOUTF is a well-established effort which should remain an "important component of the
overall Department of Energy electric and hybrid vehicle program" and that "the: subcommittee
is encouraged to augment funding to this program -- above the level appropriated in FY'93."
Although the SOUTF program relies on substantial private sector funding to generate technical
data and operating experience with electric vehicles, the line item funding provided by this
subcommittee is the "glue" which will allow our past experience and investments to be
fully utilized in meeting Congressional requirements.

CONCLUSION
For over 100 years the United States has operated its transportation system almost

exclusively on a single fuel. During this same period in American history, the benefits of
electric transportation were well defined. Because of technological limitations to set up this
mode of transpertation, the electric vehicle was relegated to a mere curiosity. With the passage
of the National Energy Policy Act and recent environmental legislation, the American
transportation sector begins a new era. Simultaneously, the technological abi',lity to solve the
remaining limitations of electric vehicles looks to be within our grasp. For the past fifteen
years the Site Operator Users Task Force has provided the private funding dedicated to
producing tangible results in electric vehicle technology development and deployment. As part
of the Department of Energy's electric and hybrid vehicle team, the Site Operator Users Task
Force looks forward to helping Congress and the DOE meet the transportation guidelines and
goals established in the National Energy Policy Act.

This subcommittee's commitment of line item funding for the Department of Energy's
Site Operator Program will allow the SOUTF to continue its work. This subcommittee's
commitment of funds will ensure the momentum deve!oned by the SOUTF over the past fifteen
years will not be lost at a very crucial time. The Task Force membership would like to thank
this subcommittee for its past and future support.

!
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