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bide 
chnology 

A promise of smaller, 
more robust 

components able to 
withstand higher 

power loads without 
overheating 

By Sandy Ryan 

Professor Krishna Shenai of the University of 
Illinois-Chicago's (UIC) Electrical Engineering 
and Computer Science Department, in cooperation 
with Philip G. Neudeck and Gene Schwarze of the 
NASA Glenn Research Center (NASAGRC) are 
working toward the development of new material 
technologies including Silicon Carbide (SiC). 

NASAGRC is based in Cleveland and works to 
define and develop advanced propulsion, power 
and communications technologies for application 
to aeronautics and space travel. NASAGRC is the 
latest sponsor to join UIC's Power Electronics 
Reliability Group (PERG). 

PERG was founded in March of 2000 and the 
group 's goal is to improve the reliability and low­
ering costs of power electronic systems. PERG 
corporate sponsors include IBM, Toshiba and Tyco 
Power Systems and the group is led by Shenai. 
Shenai said his group's work with NASA's Glenn 
Research Center may see future results including 
space transportation and laboratory applications. 

SiC was developed in the 1950s but the technology 
sat dormant because it was difficult to manufacture. 
Silicon alone has been a major factor in the semi­
conductor industry but the projected power 
demands of new technologies are so high, they 
would turn many silicon chips back into sand. 
Shenai said SiC's promise lies in its abilities to 
make components smaller, more robust and able to 
work under high power loads without overheating. 

"For example, today's typical mainframe com­
puter is guaranteed to run a minimum of 100,000 
hours continuously without failure," Shenai said. 

" 

"While that may sound impressive, the 
growing demands of the information age 
will require future generations of equipment 
to be far more robust. What is really needed 
is more than 1 million hours per system. 
Systems are now reliable more than 99.99 
percent of the time. What we really need is 
a reliability improvement of three orders of 
magnitude or 1,000 fold" 

In the 1980's, Shenai began working to 
develop SiC and he said it is the hottest 
technology in the industry when it comes 
to development of compact high-power 
converters for next-generation power elec­
tronics applications. Research regarding 
silicon material technology, combined with 
novel electronic device development, has 
sparked system improvements for power 
electronic applications including motor 
control, electric utility, medical electronics, 
automotive electronics, smart power elec­
tronic application-specific integrated circuits 
and high-density high-frequency power 
supplies. 

Shenai's research of elemental and com­
pound semiconductors included high power 
electronic applications of wide-bandgap 
semiconductors that took into account on-state 

resistance, power loss caused by junction 
leakage, heat conduction, radiation hardness, 
high frequency performance and high tem­
perature operation. 

Shenai said the research showed that 
wide-bandgap semiconductors such as SiC 
and diamond could offer significant advan­
tages compared to either silicon or group 
III-V compound semiconductors for the 
applications. Theoretical calculations showed 
the potential for successful operation at 
temperatures beyond 600 degrees C for 
diamond high-power devices. It was shown 
that improvement in power-handling capa­
bilities of semiconductor devices by three 
orders of magnitude is feasible by replacing 
silicon with silicon carbide and improvement 
in power handling capability by six orders 
of magnitude was projected for diamond 
based devices. 

Shenai said failures in power-processing 
systems are often the result of complex, 
application-specific interactions between 
semiconductor switches and surrounding 
circuitry. 

"Despite intense industry research into 
power electronics reliability, the problem 
of premature failure in power-processing 

systems is still too common" Shenai said. 
"Field failure rates in some instances are 
2%-5% after one year of operation. This 
results in billions of dollars in direct losses 
to consumers. However, because our com­
puting and communications systems 
depend ori power converters, secondary 
losses to information and its exchange can 
be much larger. 

"State of the art silicon high-power, high 
voltage DC-DC converters are bulky, 
heavy, inefficient and require extensive 
thermal management and cooling," Shenai 
said. "For example, a 100V2kV, 7kW sili­
con power converter switching at 50 kHz 
has 85% efficiency and a power density of 
less than 4W/cm. It can be operated reli­
ably up to a junction temperature of only 
150 degrees C, thus requiring extensive 
thermal management and cooling. 

"With silicon carbide, I can switch per­
haps three orders or more of power without 
the problem of needing extra cooling," said 
Shenai. "In most power systems, the prob­
lems of higher cost and weight are with 
cooling management. So what you want is 
a semiconductor which can switch very 
high amounts of power, but isn't destroyed 

----- AC distribution equipment 600V thru 35KV (50 or 60Hz) 
■ Transformers 
■ Distribution switchgecrr 
■ Busway 
■ Automatic transfer switches (mechanical and static) 
■ Metering 

----- DC power systems 
■ Switching Controlled Ferro, Mag-amp and SCR rectifiers 
■ DC to AC inverters 
■ Free standing rack systems 
■ Batteries 

----- Uninterruptible Power Supplies and Frequency converters 
■ Rotary and static type 

Weldy/Lamont Assoc., Inc./ 1008 East Northwest Hwy, Mount Prospect, IL 60056 / 847-398-4510 
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in the process by high heat." 
Shenai said a key requirement to develop 

a compact, light-weight, high power DC-DC 
converter is to increase switching frequency 
but switching losses in a silicon high-power 
switch become excessively large above 
50kHz. Research conducted by Shenai and 
NASA indicates SiC high power switches to 
be more efficient at much higher switching 
frequencies and operating temperatures. 

"Our calculations show that a 100V-2kV, 
7 kW SiC power converter switching at 500 
kHz has an efficiency of89% at 150 degrees 

C and a power density of7 W/cm, provided 
high-temperature magnetic components and 
capacitors become available," Shenai said. 
"This result is more than a 50% increase in 
converter power density as compared to a 
silicon converter with identical ratings. 
Increasing the power density results in a 
reduction in size, weight and cost of the 
power converter. The SiC power converter is 
also capable of efficient operation (85% at 
300 degrees C at elevated junction tempera­
tures. This results in a reduction in mass/vol­
ume and complexity of the cooling system." 

We solve all kinds of recruitment 
and training problems 

for all kinds of companies. 
DeVry. It's your one source resource. 
Our Institutes of Technology tum out graduates who are highly skilled in a variety 

of fields: computers, business, telecommunications, electronics and accounting. 
Our Keller Graduate School division produces skilled Master's level graduates 

in Business Administration (MBA), Information Systems Management, 
Accounting and Financial Management, Project Management, Human Resource 
Management, and Telecommunications Management. 

Our Becker Conviser CPA Review prepares individuals for certification in 
public and managerial accounting. Since 1957, over a quarter-million CPAs have 
come from Becker 's review course. D. I '-JV 

For more information, visit our Web site at £ If U 
www.devry.edu or call the number that fits your needs. A higher degree of success~ 

DeVry/Chicago 
(773) 929-7837 

De\,ry I Addison 
(630) 953-1300 

DeVryffinley Park 
(708) 342-3100 

Keller/Nine Chicagoland Locations 
1-888-KELLER-8 

Becker Conviser CPA Review 
1-800-868-3900 ext.94 

t:l 2000 DeVry University. DeVry Insti tute, Keller Graduate School o! Management and Becker C~n~iser CPA Review are separate operating divisions of qevry Inc. (NYSE:DV). U.S. OeVry 
lnsti1Utes and Kel ler Graduate Schools o1 Management are accrediled by the North Central Assoc,almn o! Colleges and Schools. 30 N. LaSalle Street, Chicago, IL 60602, (31 2) 263-0456. 
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SiC research utilized a "top-down" 
approach that established application 
requirements from which circuit switching 
topology and control strategies were 
selected. Simple circuit calculations yield­
ed component ratings---components were 
designed and performed using available 
material and device data and were based on 
extensive computer simulations. 

Shenai said development of high fre­
quency, high-power density and high-effi­
ciency magnetic components such as trans­
formers and inductors is paramount in the 
realization of high-power density DC-DC 
power converters. 

"In order to decrease the mass/volume of 
magnetic components, and thus increase the 
converter power density, requires an increase 
in switching frequency. For power transform­
ers a frequency is approached beyond which 
no appreciable gain in transformer power 
density is realized. Our designs of magnetic 
components are based on the available mate­
rials data and follow first-order simple design 
approach. We have developed an extensive 
core loss database for crystalline and amor­
phous soft magnetic materials for frequencies 
up to 50 kHz and temperatures to 300 
degrees C and limited core loss data up to I 
MHz at room temperature is also available." 

Shenai said he is excited about the range 
of possibilities linked to SiC technology 
and expects electronic parts made of SiC to 
eventually replace large, heat-producing 
components in products that range from 
railroad locomotives to home computers. 
After several years of development, PERG 
sponsor Infineon, the semiconductor 
branch of Siemens, introduced its first com­
mercial SiC power switch in January. ■ 

ATTENTION 
IEEE Chicago Section 

Chapter Chairmen 
Increase the attendance at your 
chapter meetings by including a 
meeting notice in SCANFAX. 

INSTRUCTIONS 

MEETING NOTICES, SCHEDULES 
Step 1: Submit copy via e-mail to: 
graphics@slackattack.com. Text should be 
sent in the body of the e-mail l!Q.!. as an 
attached file. Please include "notice" in the 
e-mail subject line. 
Step 2: Fax a confirming hardcopy of 
the notice to: 608-222-0262. 
If e-mail is not an option, contact 
Amy Pierquet or Beth Vander Grinten at Slack 
Attack Communications, 608-222-7630. 

ll')UIIHH Mf f TIN6 
IEEE - IAS/PES Dinner Presentation 

Considerations in Application and Selection 
of Unit Substation Transformers 

Wednesday, September 1 2, 2001 

Charles J. Nocbumson, PE 
About the Topk: 
Based on a paper presented at an IEEE/IAS 
conference, Mr. Nochumson will be dis­
cussing the selection and application of Sec­
ondary Unit Substation Transformers 
(USTs) ranging from 300 kVA up through 
2500 kVA with 34.5 kV maximum primary 
voltages and with secondary voltages 600 
volts and below. The presentation will 
include a discussion of Liquid and Dry-Type 
(non-liquid) types of UST's. Liquid types 
will include a discussion of mineral oil, 
High Temperature Hydrocarbon, Silicone 
and new Vegetable Based fluids. Dry Types 
will include a discussion of VPI Polyester, 
VPE Silicone and Cast Epoxy Designs. 
National Electric Code location require­
ments as they effect both Liquid and Dry 
Type Transformers for both indoor and out­
door locations will be considered. The rela­
tive advantages of each type of UST will be 
discussed within each category with respect 
to 1) First Cost, 2) Operating Costs (Loss­
es), 3) Overload Capability, 4) Fan Cooling, 
5) Space Factor, 6) Environmental Factors 
7) Sound Levels and 8) Maintenance. 

About the Speaker: 
Education: University of Illinois in 1965 
with BSEE, MBA from Northwestern Uni­
versity 1970. Present Position: Cutler­
Hammer, Application Engineer. Charles J. 
Nochumson is an Application Engineer for 
Cutler Hammer and was previously an 
Application Engineer with Westinghouse 
Electric Corporation in their Distribution 
and Control Business Unit for 29 years. 
Mr. Nochumson is co-author of an IEEE 
paper on "Transfer Considerations in 
Standby generator Application", author of 
a TAPP! and IEEE paper on "Application 
of New Technologies in Power Circuit 
Breakers with Higher Interrupting Capacity 
and Short Time Ratings". He has also been 
a previous guest speaker at the Chicago 
Chapter of IEEE/IAS and for Plant Services 

magazine. He has written an article on "Basic 
Electrical Distribution Systems" for Electri­
cal Distributor magazine and also authored 
articles in Plant Engineering magazine. 
Besides providing technical and application 
information on Cutler-Hammer products for 
consulting and design engineers, he provides 
technical direction for the committee that 
publishes Cutler-Hammer Consulting Appli­
cation Catalog 71 and its Product Specifica­
tion Guide. Mr. Nochumson is a Professional 
Engineer and Senior Member of IEEE. 

Location: 
Costa's (Greektown) 
340 S. Halsted St. 
Chicago, IL 
Costa's is located in Greektown on the 
comer of Van Buren and Halsted. 
See www.iaschicago.com for detailed 
directions and a map. 

Time: 
5:30 PM Social 

6:00 PM Dinner 
7:00 PM Presentation 

Reservations: 
Your cost includes the presentation and a 
four-course dinner with a choice of the 
main entree - Roast lamb, Chicken, or Fish. 
(Vegetarian or special dietary meals available 
upon request). Cost is $25 IEEE Member 
and $30 non-member. Valet parking is 
included with your meal. 

Please call the IEEE Business Office at 
(800) 898-IEEE or (630) 493-4333 with 
your reservation. Please note any special 
meal requests at the time of the reservation. 
You can also make your reservations on 
line at www.iaschicago.com 

Note: For P.E. licenses that require contin­
uing education for renewal, attendance at 
IEEE Technical Meetings is acceptable as 
one Professional Development Hour (PDH) 
per meeting. 

University of Illinois at Urbana-Champaign 

Online Engineering 
Degree Programs 

I Computer Science 
I Electrical Engineering 
I Mechanical Engineering 

Registration for the fall semester begins July 11. 
Find out more: 

http://online.engr.uiuc.edu 
1-800-252-1360, ext. 36634 

Office of Continuing Engineering Education 
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HIPAA, Elections High on List of 
EMB Society Fall Activities 

Y2K has come and gone. The Electronics in 
Medicine and Biology Society has a remedy 
for all the time on your hands: Get active in 
EMB ! There are HIPAA issues facing 
us which make EMB look like a minor 
inconvenience. 

Meetings are currently scheduled for the 
fourth Monday of the month (Except for 
Decembers Xmas party) at the DeVry Cam­
pus on Swift Road in Addison. (Between 
Lake and Army Trail. Swift is the first light 
west of the 1355 interchanges.) 

Message from 
your Programs 

Committee Chair 
As the newly elected Chair of the Chicago 
Section's Program Committee we are trying 
to plan joint meetings among our Chapters, 
Sub-Sections, and our Section. Please 
contact me at j.feitler@ieee.org with your 
suggested topic and the relevant section 
entities who can co-sponsor this meeting. 
If necessary, we'll try to help you arrange 
a meeting date and place to be announced 
in SCANFAX. 

Joe Feitler 

s SCANfAX September 2001 

EMB will be needing additional officers 
shortly. Anyone interested in running for 
Chair, Vice-Chair, or Secretary-Treasurer 
should e-mail Connie Kelly at 
ckelly@megsinet.net 

An e-mail survey will be going out shortly 
to all EMB members who have provided 
addresses with their renewals. We are look­
ing for ways to better serve the membership 
by improved meeting structure and expand­
ed meeting content. The survey will request 
comments on meeting day and locations. 

IEEE EMC Society­
Chicago Chapter 

Meeting dates are listed below. Please stay 
tuned to our web site for meeting topics, 
locations and guest speakers. Start time 
for Chapter Meetings is 7:30 PM. 
www.ewh.ieee.org/soc/emcs/chicago/ 

September 12, 2001 Chapter Meeting 
October 17, 2001 Chapter Meeting 
November 14, 2001 Chapter Meeting 
December 12, 2001 Chapter Meeting 
January 16, 2002 Chapter Meeting 
February 20, 2002 Chapter Meeting 
March 26, 2002 Chapter Meeting 
April 17, 2002 Chapter Meeting 
May 21, 2002 Mini-Symposium 

Meetings resume after the summer break 
on September 24 at 7:00 with a summary 
of HIPAA. Most people know HIPAA as 
being responsible for maintaining insurance 
when you change companies. But there 
are numerous security and transaction pro­
cessing aspects, which will have to be 
addressed in the coming months. Join us 
for an informative session on the practical 
aspects ofHIPAA for those connected even 
peripherally to health care. 

Be sure to answer your 
survey and return it. 

FOR ADVERTISING 
INFORMATION CONTACT: 

Beth Vonder Grinten 
SLACK ATIACK 

COMMUNICATIONS 
P.O. Box 6096, 

Madison, WI 53716 
PHONE (608) 222-7630 

FAX (608) 222-0658 
E-mail: 

bethv@slackattack.com 

EMPLOYMENT 
OPPORTUNITY ADS 

A cost-effective way to reach 
qualified, prospective employees! 
Circulation reaches over 7,000 
professionals in the Chicagoland area. 
Only $250 for two consecutive issues. 
Minimum 50 words, maximum 80 words. 

Send type written copy including 
mailing address, phone number and check 
payable to: 

SCANFAX Magazine, 
PO. Box 6096, Madison, WI 53716. 

ll~l~IIHH Mf fllN6 
Chicago/Rockford IEEE Consultants' Network Meeting 

Know When to Hold, Fold or Walk Away 
Monday, September 24, 2001 

About the Topic: Location: Information: 
In addition to networking and sharing leads 
and referrals, there is usually a guest speaker. 
On September 24, instead of a speaker, we 
plan to have an open discussion on "Know 
When to Hold, Fold, or Walk Away" and how 
to identify contractual problems and how to 
make them acceptable. 

Dinner: Bakers Square 
270 E. Northwest Highway and 
North Court, just south of the library. 

Meeting: Palatine Public Library 
700 North Court, Palatine, IL 
847-358-1216 

Information about the network can be obtained 
by e-mail: g.l.blank@ieee.org and at our web 
site http://www.drblank.com/coaction.htm 

See you on September 24 and bring other con­
sultants and those who are interested in learning 
about consulting. 

Meetings are usually held on the last Monday 
of odd-numbered months. Preceding the meet­
ing, we will be getting together for our group 
dinner. You are invited to join us for the 
optional informal dinner. We order individ­
ually from the menu. 

Time: 
6: 15 PM Dinner 
7:30 - 9:00 PM Meeting 

Reservations: 
Reservations are not required. There is no 
charge for attendance at the meeting. Both 
members and non-members are invited. 
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The 2001 IEEE-Industrial Application Society's Annual Meeting 

and Exposition is being held in Chicago this year. This 

conference will be held at the Hyatt Regency Hotel in downtown 

Chicago, from September 30 through October 4, 2001. 

This conference will share the latest information in the areas of: 

ELECTRICAL MACHINES * INDUSTRIAL DRIVES * POWER CONVERSION 

POWER DISTRIBUTION * POWER ELECTRONICS 

The exhibit area offers you an opportunity to view products and services of Local and 

National electrical equipment and service vendors. The IEEE is looking for Sponsors and 

Contributors and Vendors for this event if you are interested in participating, go to our 

website at www.ieee.org/ias2001 or call our business office at ( 800) 898-4333. 

Please reserve the dates on your calendar and plan on attending. 

More information will be available as the date approaches. 

www.ieee.org/ia a2001 
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Support these fine businesses that support SCANFAX. 

ch□ 
ARCHIBALD & HAMEL, INC. 
Manufacturers Representatives 
537 Wrightwood Ave., Elmhurst, IL 60126 
Tel: 630-833-7377 
Fax: 630-833-6279 
E-mail : ahi@archibaldhamel.com 

Automatic Switch Company 
CHICAGO DISTRICT SALES OFFICE 
747 Church Road, Suite 3E 
Elmhurst, IL 60126 

TEL (630) 832-5900 
FAX: (630) 832-7988 

Transportation Engineering • Water Resources Engineering 

~~ ENGINEERS 
CONSOER TOWNSEND ENVIRODYNE ENGINEERS, INC. 
303 East Wacker Drive, Suite 600, Chicago, ll l1no1s 60601 
(312) 938-0300 www cte-eng.com 

e ELECTROSWITCH 
180 ~ Averoe. Weyrrollh, MA 02188 
TB. : (781 I 335-5200 • FAX: (781 I 335-4253 
WWW.eledl-oawtchc:om 

• ELECTRONIC INSTRUMENT ASSOCIATES 

• Chicago 630-924-1600 • Milwaukee 262-677-1600 

Manufacturer's Representative info@electronicinstrument.com 

Electromagnetic Com~atibilitlt'. Test Egui~ment 
Power Amplifiers, Transient Generation Equipment, Shielded Rooms, 
Anechoic Chambers, EMC Antennas, Turntables, Field Probes, etc. 

Electrical Parameter Measurement Instrumentation 
AC & DC Current, Voltage, Watt, VAR Transducers, Sensors, Signal 
Conditioning, Energy Monitoring Instruments, Demand I Submetering 

T Gus Berthold Electric Co. 
1900 W. Carroll Ave., Chicago, IL 60612 

Switchboards Ph: (312) 243-5767 
Panelboards Fax: (312) 243-5811 
Motor Controls sales@bertholdelectric.com 

L 
LEE BUTTER & ASSOCIATES 
ELECTRICAL MANUFACTURERS REPRESENTATIVES 

E::JA I 125 W. LUNT AVE. PAGER (630) 255--43-40 

ELK GROVE, IL 60007 RES (630) 837-0733 

8◄7/-437-7600 
(800) 323-1802 

FAX (8-47) ◄37-7609 

LEH MAN COMPANY 
Electrical Manufacturers Representative 

PHONE: 630-942-1900 FAX: 630-942-1955 

10 SCANfAX September 2001 

fD 

Panatrol Corporation 
• Engineered Process Control Systems 
• Data Acquisition 
• Electrical Design 
• Color Graphics 
• Control Panels 
UL LISTED I CSA CERTIFIED 

7481 SOUTH SAYRE AVENUE 

BEDFORD PARK. ll 60638 

24 HOUR PHONE: 
(708) 496-3080 

FAX (708) 496-0426 

Planned Lighting, Inc. 
REPAIR • MAINTENANCE • ENGINEERING 

3223 North Western Avenue I PHONE: 773-296-0999 
Chicago, Illinois 60618 FAX : 773-296-0009 

E-MAIL: www.plannedlight.com 

RFcoM PS.COM RF & Microwave 
P.O. Box 1822 Components Distributor 

Highland Park, Illinois 60035-7822 .,..,uotOl'5,<""'•·...,,,"'"· cin:ul•or• & isoletO<t, comodors, coupl"'1, 
84 7-926-9060 IOfmil,rions, md mor• 

847-926-9061 www.RFcomps.com 
Visitwww.RFccmps.com for a broad selection of RF & Micro.vave components. 

SQUARED 
Schneider Electric 

Chicago Sales Office 
500 East 22nd Street 
Lombard, IL 60148 
PHONE: 630-916-9550 
FAX: 630-792-7085 Your source for electrical distribution, control, and automation 

products, systems and services. Visit us at www.squared.com 

T&D I Products, Inc . 
Manufacturers Representative - Transmission & Distribution Electrical Equipment 
P: (630) 245-9 130 F (630) 245-9 135 email info@tdproducts.com 

ABB Power T&D Co. 
ABB Control 
Atkinson Industries 
Cyberex Inc. 
Hamby Young 
IPC Power Resistors 
Shallbetter Inc. 
Technibus/Simelectro 

Tran.1for111ers, Switchgear. Breakers, Relays 
L V Capacitors, Harmonic Filters 

Prefabricated Electrical Buildings 
UPS S)•ste111s, Static Tran5jer Switches 
Substation Design and Supply 
Power Resistors 
MV Cap Banks. Synchronizing Switchgear 
Non-Seg Bus Duct I !so-Phase Bus 

fdli!Jl111~1111 INOf X 
DeVry, Inc. . .................. .......... ....... ...... ...... .. ................ 6 

DLS Electronics ...... .. .. ............................ .... .......... .. IFC 

Enercon Engineering, Inc . .............. .. .. ....... ... ................ 8 

Trace Laboratories ............. ... .. ............... .. .............. .IBC 

University of Illinois - Urbana/Champaign .. ...... ...... .. 7 

Weldy/Lamont Associates, Inc ......... .. .. ........ ................ 5 

Welsh & Katz Ltd. .. .... .................. ............ ......... .... .IFC 

Employment 
Nationwide engineering firm is expanding its Chicago 

office. We are seeking both entry level and experienced 
ELECTRICAL ENGINEERS to assist us in our 

growth. Must have BSEE and excellent communication 
skills. PE or EI would be a plus. 

Experienced Electrical Engineer position requires 
background in 480-volt power distribution for motors, 

equipment, and lighting systems integral to water, 
wastewater, commercial, and transportation 
projects. Experience in SCADA controls and 

instrumentation systems is helpful. 

We off er an attractive salary, professional growth 
potential, immediate ESOP eligibility, no-interest 
computer loans, and other outstanding benefits. 

If you are interested in working with a dynamic, 
professional team, send your resume to: 

Consoer Townsend Envirodyne Engineers, Inc. 
303 E. Wacker Drive, Ste. 600, Chicago, IL 60601 

EOE 
Attn: Human Resources, Dept. S.A. 

Or fax to: (312) 938-1109 M/F/D/V 

Opportunities 
EMPLOYMENT OPPORTUNITY 
Baxter & Woodman, Inc., a growing and progressive employee-owned 
civil/environmental consulting firm, is seeking qualified candidates 
to fill the position of Electrical Engineer. 

This position requires background in power distribution; engineering 
studies and detailed design of electrical power distribution and motor 
control at water and wastewater treatment facilities, pump stations, and 
other municipal facilities; interior and exterior lighting; emergency power 
systems; street and roadway lighting systems; and energy conseivation. 

Other position requirements include a minimum of 5 years of experi­
ence in electrical engineering, knowledge of the National Electric 
Code, B.S.E.E., and excellent verbal and written communication skills. 
Join one of the most respected names in the business! For immedi­
ate and confidential consideration, please send resume to: 

Director of Human Resources 
Baxter & Woodman, Inc. 
Consulting Engineers 
8678 Ridgefield Road 
Crystal Lake, Illinois 60012 

Phone: 815/459-1260 • Fax: 815/455-04.50 

BAXTER 

' ◄ csabatka@baxwood.com ~ 
WOODMAN 

For more info on Baxter & Woodman, Inc., 
website at baxterwoodrnan.com . Con.111.lling !'.nginm:s 
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