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- Power Systems Design & Analysis using SKM Power*Tools for Windows -

TARGET AUDIENCE:

This course is intended for electric power
engineers responsible for the design of three-phase
electrical distribution systems. This course will
stress calculation procedures, input data
requirements, interpretation of output data and the
application of the SKM PTW software as a design
tool.

COURSE OUTLINE:

Background
e Per Unit Representation
e  Symmetrical Components
e  Sequence Impedance of System Components
° T-lines, cables, transformers, motors
and generators
Fault Studies
° Solution Techniques
e 3P, SLG, LL, LLG Faults
e ' Classical Method
e  ANSI Method
e  Short Circuit Models
e  Input Data Requirements
e  Output Data & Documentation
Load Flow Studies
. Solution Technique
e  Load Flow Models
° Load Models (KVA,, Z. & 1)
e  Generation Models (PQ, PV & SB)
Input Data Requirements
e  Output Data & Documentation

Motor Starting Studies
° Solution Technique
° Motor Starting Study Models
e Motor Models
° Load Models
e  Input Data Requirements
e Output Data & Documentation
Protective Device Coordination Studies
° Purpose
e  Standard Protection Schemes
e  Tips for Selecting Equipment Ratings
e Tips for Setting Protective Devices
e Methodology
e  Input Data Requirements
e Output Data & Documentation
PTW Computer Lab
e  Case Studies using SKM PTW Software

REGISTRATION:

To register please complete the registration form
and return with payment to:

SKM Systems Analysis, Inc.
225 So. Sepulveda Blvd., Suite 350
Manbhattan Beach, CA 90266-1376

(310) 372 - 0088

Advanced registration and payment are required
15 days prior to the start of the course.

Total enrollment will be limited. The course may
be canceled and the fees refunded if advanced
registration does not reach a required minimum.

Manufacturers »Representqtlvé .
Engineered Products and Services

AC distribution equipment 600V thru 35KV (50 or 60Hz)

s Tromsformers
= Distribution switchgear

= Busway

COURSE FEE:
The course fee is $1395. This includes all
materials, computer usage, lunch and

refreshments at breaks. The course hours are
8:00 a.m. to 5:00 p.m. Monday through Thursday
and 8:00 a.m. to noon on Friday.

REGISTRATION FORM:

Name:

Company:

Address:

City: State: Zip:

Phone: Fax:
Philadelphia, PA April 13"- 17"
Chicago, IL May 18"- 22™
Boston, MA June 22™- 26"
Houston, TX July 27"-31*
Kansas City, MO August 24" - 28"
Denver, CO September 14"~ 18"

Baton Rouge, LA October 12"- 16"
San Francisco, CA November 16" - 20"
Phoenix, AR December 7" 11"

= Automatic tramsfer switches (mechanical ond stettic)
= Metering

DC power systems

= Switching Controlled Ferro, Mag-amp cnd SCR rectifiers
= DC to AC inverters
» Free standing rack systems

= Bartteries

Uninterruptible Power Supplies and Frequency converters
» Rotary and static type

Variable Frequency Drives
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3  Alternating Current Induction Motor Design

In present times, induction motors consume between
90-95 percent of the motor energy used in industry.
Howard Penrose discusses their design in detail.
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Chairman’s Message

Eectri-Agency

Irwin C. Smiley, P.E.

IEEE Chicago Section
Chairman

irst of all, I would again like to
Fthank those businesses that

advertise in SCANFAX for sup-
porting IEEE. I encourage all mem-
bers to contact the SCANFAX adver-
tisers and thank them for advertising
in our publication. Also, please sup-
port these fine businesses by giving
them a chance to be involved in your
projects.

I would also like to thank those
who have provided leads for ads.
This publication depends on adver-
tising dollars, so please contact Slack
Attack Advertising if you have a lead
or if you want to buy an ad.

We need feature story topic sug-
gestions. The May issue will feature
the Argonne National Laboratory and
the June issue covers Education.
What would you like to learn more
about? The Executive Committee
will consider topic ideas as well as
existing papers. Please contact our
editor, Adrienne Novick at 630-713-
4362 with your input.

I was honored to represent the
Chicago Section at the IEEE Region 4
meeting at the O’Hare Marriott,
February 20-22nd. IEEE president,
Dr. Joseph Bordogna, presented an
extensive amount of valuable infor-
mation. I will share some of his
points with you here, and will pro-
vide more of his information in the
next issue of SCANFAX.
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1. Some sections have combined
section business meetings with the
technical meetings.

2. Those members who have
moved out of the Chicago Section
boundary and use their work mailing
address can now use their home
address and still remain in the
Chicago Section. If you or any past
IEEE member are in this situation,
please call me or IEEE Membership
at 800-678-4333, hit “1” and then fol-
low the instructions. Remember to
state that you want to remain in the
Chicago Section.

3. The IEEE logo has changed and
we have incorporated the new look
into this issue of SCANFAX. The
concept is as follows:

e IEEE touches the lives of engi-

neers everywhere.

e [EEE members have advanced
the profession, created new
knowledge, and developed tech-
nologies to benefit humanity.

4. The IEEE vision is: “To advance
global prosperity by fostering technolog-
ical innovation, enabling members’
careers and promoting community
world-wide.”

5. The IEEE mission is: “To promote
the engineering process of creating,
developing, integrating, sharing and
applying knowledge about electro- and
information- technologies and sciences
for the benefit of humanity and the pro-
fession.”

The nominations for next term’s
officers were published in the March
issue of SCANFAX and the voting
ballot is on page 8 of this magazine.
Please take the time to vote.

Don’t miss the IEEE Chicago
Section Annual Awards Banquet on
April 25th. Members, students and
guests are welcome. This is a great
way to meet your fellow engineers!

Finally, I continue to receive calls
and positive feedback from members
about SCANFAX. I am encouraged by
the response of our IEEE members.
Remember, the quality of this maga-
zine depends on the efforts of our
members. We need your help to con-
tinue to improve the quality of
SCANFAX. m

123 King St., Elk Grove, IL 60007
847-439-5030 / 800-323-6575

www.electri-agency.com
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by Howard W. Penrose
Systems Project Manager
TK Design Technology, Inc.
Carol Stream, Illinois

,, use

About the Author: Howard W. Penrose is a Systems
Project Manager for TK Design Technology, Inc. in Carol
Stream, Illinois. He is consulted by the Canadian Electrical
Association (CEA) and US Department of Energy (US DOE)
in matters of energy efficient motor systems and repair. Mr.
Penrose conducts training, develops programs, and consults
in energy efficient motor systems, maintenance systems,
repair, operations, testing and sampling, marketing, and
safety. He is presently the treasurer of Chicago Section, vice
chair of Fox Valley Subsectior. and chair of both PELS and
DEIS. He may be contacted via ¢-mail at h.penrose@ieee.org,
or in care of TK Design Technology, Inc.. 250 Kehoe St. Suite
200, Carol Stream, IL 60188, ph. 630 681-9302.

Stator losses — The I?R (resistance) losses within the sta-
tor windings. Accounts for 25-40 percent of the overall
losses.

Rotor losses — The I2R losses within the rotor windings.
Accounts for 15-25 percent of the overall losses.

Stray Load losses — All other losses not accounted for —
Accounts for 10-20 percent of the overall losses.

Continued on page 4.

Figure 1: Losses vs. Load )
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Induction.Motor
Construction

An induction motor consists of
three basic components:

1. Stator: Houses the stator core and
windings. The stator core consists of
many layers of laminated steel, which is
used as a medium for developing mag-
netic fields. The windings consist of
three sets of coils separated 120 degrees
electrical.

2. Rotor: Also constructed of many lay-
ers of laminated steel. The rotor wind-
ings consist of bars of copper or alu-

minum alloy shorted, at either end, with
shorting rings.

3. Endshields: Support the bearings
which center the rotor within the stator.

Operating Principles:

The basic principle of operation is
for a rotating magnetic field to act
upon a rotor winding in order to
develop mechanical torque.

The stator windings of an induc-
tion motor are evenly distributed by
120 degrees electrical. As the three
phase current enters the windings, it

+ Loading dock for semi’s
« Fork lift

« 10'and 23' turntables

o Quick turn-around time

Kﬁ@,\%@

ELECTRONIC SYSTEMS, INC.

1250 PeTERSON DRIVE
WHEELING, IL 60090-6454

New Site Three at Genoa City, WI
now open and ready to give you
quick turn-around time.

Our third open field site is an enclosed, fully temperature
controlled, ten meter facility for emission testing. It is
similar to our second site but has a 10-foot turntable. With
our additional site, we can once again provide you with the
quick, efficient service you have come to expect from us.

D.L.S.’s sites also have the following extra benefits:
« 10" x 10' oversized entrance door

» Enlarged storage area for early deliveries

« Large variety of power capabilities

+ Heated and air-conditioned facilities for your comfort

Call 847-537-6400 today to
schedule your testing needs.

Also visit our web site at
http://www.dlsemc.com

creates a rotating magnetic field
within the air gap (the space between
the rotor and stator laminations). The
speed that the fields travel around
the stator is known as synchronous
speed (Ng). As the magnetic field
revolves, {t cuts the conductors of the
rotor winding and generates a current
within that winding. This creates a
field which interacts with the air gap
field producing a torque. Con-
sequently, the motor starts rotating at
a speed N < Ng in the direction of the
rotating field.

[ Figure 2: e
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The speed of the rotating magnetic
field can be determined as:

180 degrees /

Ng=(120*f)/p eq. 1

Where Ny is the synchronous
speed, fis the line frequency, and p is
the number of poles found as:

p = (# of groups of coils) / 3 eq. 2

The number of poles is normally
expressed as an even number.

Table 1: Synchronous Speeds

# of poles  Synch. Speed
2 3600
4 1800

4 SCANFAX  April 1998

The actual output speed of the
rotor is related to the synchronous
speed via the slip, or percent slip:

s=(Ns-N)/Ns eq. 3

%s =s * 100 eq. 4

Torque

By varying the resistance within
the rotor bars of a squirrel cage rotor,
you can vary the amount of torque
developed. By increasing rotor resis-
tance, torque and slip are increased.
Decreasing rotor resistance decreases
torque and slip.

Motor horsepower is a relation of
motor output speed and torque
(expressed in 1b—ft):

HP. = (RPM * Torque) / 5250 eq. 5

The operating torques of an elec-
tric motor are defined as (Ref. NEMA
MG 1-1993, Part 1, p.12):

Full Load Torque: The full load torque
of a motor is the torque necessary to
produce its rated horsepower at full-
load speed. In pounds at a foot radius,
it is equal to the hp times 5250 divided
by the full-load speed.

Locked Rotor Torque: The locked-rotor
torque of a motor is the minimum
torque which will develop at rest for all
angular positions of the rotor, with
rated voltage applied at rated frequency.

Pull-Up Torque: The pull-up torque of
an alternating current motor is the min-
imum torque developed by the motor
during the period of acceleration from
rest to the speed at which breakdown
torque occurs. For motors which do not
have a definite breakdown torque, the
pull-up torque is the minimum torque
developed up to rated speed.
Breakdown Torque: he breakdown
torque of a motor is the maximum
torque which it will develop with rated
voltage applied at rated frequency,
without an abrupt drop in speed.

NEMA Motor Design
Classifications

NEMA defines, in NEMA MG 1-
1993, four motor designs dependant
upon motor torque during various
operating stages:
1. Design A: Has a high starting cur-
rent (not restricted), variable locked-
rotor torque, high break down
torque, and less than 5% slip.

2. Design B: Known as ‘“general
purpose” motors, have medium start-

ing currents (500-800% of full load
nameplate), a medium locked rotor
torque, a medium breakdown
torque, and less than 5% slip.

3. Design C: Has a medium starting
current, high locked rotor torque
(200 - 250% of full load), low break-
down torque (190-200% of full
load), and less than 5% slip.

4. Design D: Has a medium starting
current, the highest locked rotor
torque (275% of full load),
defined breakdown torque, and
greater than 5% slip.

[Figure 3r 1)
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Design A and B motors are charac-
terized by relatively low rotor wind-
ing resistance. They are typically
used in compressors, pumps, fans,
grinders, machine tools, etc.

Design C motors are characterized
with dual sets of rotor windings. A
high resistive rotor winding, on the
outer, to introduce a high starting
torque, and a low resistive winding,
on the inner to allow for a medium

breakdown torque. They are typically
used on loaded conveyers, pulveriz-
ers, piston pumps, etc.

Design D motors are characterized
by high resistance rotor windings.
They are typically used on cranes,
punch presses, etc.

Design E Motor Discussion

The design E motor was specified
to meet and international standard
promulgated by the International
Electrotechnical Commission (IEC).
IEC has a standard which is slightly
less restrictive on torque and starting
current than the Design B motor. The
standard allows designs to be opti-
mized for higher efficiency. It was
decided to create a new Design E
motor which meets both the IEC stan-
dard and also an efficiency criterion
greater than the standard Design B
energy efficient motors.

For most moderate to high utiliza-
tion application normally calling for a
Design A or B motor, the Design E
motor should be a better choice. One
should be aware of slight performance
differences.

Although the NEMA standard
allows the same slip (up to 5%) for
Designs A, B, and E motors, the range
of actual slip of Design E motors is
likely to be lower for Designs A and B.

There are a number of considera-
tions which must be observed with
Design E motors:

Good efficiency — as much as 2 points
above Design B energy efficient.

Less Slip — Design E motors operate
closer to synchronous speed.

Lower Starting Torque — May not start
“stiff” loads.

High Inrush — As much as 10 times
nameplate full load amps.

Continued on page 6.

DREISILKER

ELECTRIC MOTORS,

INC.

New AC & DC Motors

Controls and Drive Systems
Complete Repair and Field Service

352 Roosevelt Road ¢ Glen Ellyn, IL ¢ 630/469-7510 « www.dreisilker.com
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Availability — Presently low as the
standard has just passed.

Starter Availability — Control manufac-
turers do not have an approved starter
developed at this time.

National Electric Code — Has no
allowance for higher starting amps.
Design E motors will require changes to
NEC allowances for wire size and feed
transformers.

Limited Applications — Low starting
torque limits applications to pumps,
blowers, and loads not requiring torque
to accelerate load up to speed.

Heavier Power Source Required —
High amperage and low accelerating
torque mean longer starting time
and related voltage drops. May
cause nuisance tripping of starter of
.collapse of SCR field with soft
starters.

Electric Motor Insulation:

With all this discussion about
motor operation, losses, torque
curves, and inrush, it is only fitting
to review the thermal properties of
electrical insulation. In general,
when an electric motor operates, it
develops heat as a by-product. It is
necessary for the insulation that pre-
vents current from going to ground,
or conductors to short, to withstand
these operating temperatures, as well
as mechanical stresses, for a reason-
able motor life.

( Table 2: \

Maximum Temperatures of
Common Insulation Classes
Insulation Temperature

Class oC
A 105
B 130
F 155
H

\ 180 )

Insulation life can be determined
as the length of time at temperature.
On average, the thermal life of motor
insulation is halved for every
increase of operating temperature by
10 degrees centigrade (or doubled,
with temperature reduction).

There are certain temperature lim-
itations for each insulation class
(Table 3) which can be used to deter-
mine thermal life of electric motors.
Additionally, the number of starts a
motor sees will also affect the motor
insulation life. These can be found as
mechanical stresses and as a result of
starting surges.

When a motor starts, there is a
high current surge (as previously
described). In the case of Design B
motors, this averages between 500 to
800% of the nameplate current.
There is also a tremendous amount
of heat developed within the rotor as

adults.

- day, evening and weekend options
« Convenient, flexible, scheduling
+ Accelerated courses available for those who qualify
= Courses offered year round
 Scheduled lab access

careers they want.

Get started moving up in the world by calling: Mike Bennett at
773.929.6550 or e-mail us at jsanchez@ chi.devry.cdu

WHAT’S STOPPING YOU FROM MOVING UP IN THE WORLD?

Have you been told that you would be a great candidate
for a promotion but you need a bachelor’s degree?

Getting the right education is critical to moving ahead in today’s
competitive environment. However boosting academic credentials
while fulfilling personal and professional commitments is a
challenge. Returning to class full time is just not possible for many

DeVy, a leader in education for over 60 years, understands the needs of working adults.
To meet those needs we have designed two degree completion options with you in mind:
¢ Bachelor of Science in Technical Management
Designed to help adults with technical associate’s degrees develop their business knowledge
* Bachelor of Science in Electronics Engineering Technology
Designed to broaden the technical skills of adults with electronics associate’s degrees

DeVry is sensitive to the needs of adult students

« Curriculum taught by faculty with professional and technical experience

Our programs are designed to assist mature experienced adults in closing the gap between the jobs they have and the

D=y
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( Table 3:, \

Temperature Limitations
Service Insulation Class Class
Factor Temperature B F
1.0/1.15 Ambient 40C 40C

104F 104F

1 Allowable  80C  105C

Rise 176F 221F

1 Operating  120C  145C

Limit 248F 293F

1.15 Allowable 90C  115C

Rise 194F 239F

1.15 Operating  130C  155C
Limit 266F

3111")

the rotor current and frequency is,
initially, very high. This heat also
develops within the stator windings.

In addition to the heat developed
due to startup, there is one major
mechanical stress during startup. As
the surge occurs in the windings,
they flex inwards towards the rotor.
This causes stress to the insulation at
the points on the windings that flex
(usually at the point where the wind-
ings leave the slots).

Both of these mean there are a lim-
ited number of starts per hour (Figure
4). These limits are general, the motor
manufacturer must be contacted ( or
it will be in their literature) for actual
number of allowable starts per hour.
This table also assumes a Design B
motor driving a low inertia drive at
rated voltage and frequency. Stress on
the motor can be reduced, increasing
the number of starts per hour, when
using some type of “soft start” mech-
anism (autotransformer, part-wind-
ing, electronic soft-start, etc.).

(Fi ure 4 : \

Allowable Number of

Starts Per Hour
100
50 N
Starts
10

5 \

1

1 SRR 50 100 500 1000
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SPECIAL MOTORS

Energy Efficient Motors

The Energy Policy Act of 1992
(EPACT) directs manufacturers to
manufacture only energy efficient
motors beyond October 24, 1997 for
the following:

* General Purpose

® Design B

e Foot Mounted

e Horizontal Mounted

e T-Frame

e 1to 200 hp

e 3600, 1800, and 1200 RPM

e Special and definite purpose
motor exemption

To meet NEMA MG1-1993 table
12.10 efficiency values, the method
for testing for these efficiency values
must be traceable back to IEEE Std.
112 Test type B.

Energy efficient motors are really
just better motors, when all things
are considered. In general, they use
about 30% more lamination steel,
20% more copper, and 10% more
aluminum. The new lamination steel
has about a third of the losses than

the steel that is commonly used in
standard efficient motors.

As a result of fewer losses in the
energy efficient motors, there is less
heat generated. On average, the tem-
perature rise is reduced by 10 degrees
centigrade, which has the added ben-
efit of increasing insulation life.
However, there are several ways in
which the higher efficiency is
obtained which has some adverse
effects:

Longer rotor and core stacks —
narrows the rotor — Reduces air fric-
tion, but also decreases power factor of
the motor (more core steel to energize —
kVAR).

Smaller fans — reduces air friction —
the temperature rise returns to standard
efficient values.

Larger wire — Reduces 2R , stator
losses — Increases starting surge

(half - cycle spike) from 10 to 14 times,
for standard efficient, to 16 to 20 times,
for energy efficient. This may cause
nuisance tripping.

In general, energy efficient motors
can cost as much as 15% more than
standard efficient motors. The benefit,
however, is that the energy efficient

motor can pay for itself when com-
pared to a standard efficient motor.

$=0.746 * hp *L * C * T (100/Es -100/Ee)
where hp = motor hp, L = load, C = $/kWh,
T= number of hours per year, Es = Standard
efficient value, and Ee = Energy efficient
value Eq.5

Inverter Duty Motors

Inverter duty motors are specially
designed to withstand the new chal-
lenges presented by the use of invert-
ers. There are a number of ways to
designate motors “inverter duty,”
however, several things must exist as
a minimum:
Class F insulation — to withstand
the higher heat generated by non-
sinusoidal current from the drive.
Phase insulation — Insulation
between phases is a must to avoid
“flashover” between phases from
current surges.
Layered Conductors — To reduce
turn to turn potential between con-
ductors.

Continued on page 8.

RIGHT CHOIGE FOR POWER GENERATION

Main: 210 Alexandra Way
Carol Stream, IL 60188

800-236-9559

FAX 630-871-8997

2601 E. 15th Ave.
Gary, IN 46402

800-616-8371

FAX 219-883-0441

SPEI'.'T@RUM@

13015 W. Custer Ave.
Butler, WI 53007-0916

800-236-6667

FAX 414-781-0357

DETROIT DIESEL

¢ MICROCOMPUTER CONTROLLER
e ONE STEP LOAD ACCEPTANCE
e SUPERB MOTOR STARTING

complete emergency industrial

CAPABILITIES

o SUSTAINED SHORT CIRCUIT
PROTECTION

One source responsibility for the

system—generator, controller,
engine and transfer switch.

For more information contact
Inland Detroit Diesel-Allison
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Solid varnish system — to reduce
partial discharge and corona dam-
age.

Tight machine tolerances and good
air gap concentricity — to reduce
shaft currents and resulting bearing
damage.

A proper inverter duty motor will
have special rotor bar construction
designed to withstand variations in
airgap flux densities and rotor har-
monics. Additionally, the first few
turns of wire may be insulated to bet-

o ———
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ter withstand standing waves which
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METROLUX"

Roadway Lighting Solutions

METROLUX™ s proud to present its line of
engineered high performance outdoor lighting
products. When you need roadway lighting
solutions . . . turn to METROLUX™ for answers.

Sign and Billboard

DESIGN SI-17

' SignMaster™
@%@@
& n P,

Highmast

54101LD DESIGN VA-25
Highmast Visionaire™

DESIGN RM-17
RampMaster™

DESIGN SLY
MedianMaster™

DESIGN 140
MedianMaster™

Median - Roadway

Tunnel - Underpass

DESIGN VL-17
VisionMaster™

DESIGN SL DESIGN NL-17
SiteMaster™ NiteMaster™

Site - Flood

11500 Melrose Ave. Franklin Park, IL 60131
Phone: (800) 536-3194 Fax: (847)451-7516

J A Division of Quality Lighting,
a JJI Lighting Group, Inc. Company

April 3, 1998

DATE EVENT

Engineering in Medicine and Biology Society
22ND ANNUAL GREAT LAKES BIOMEDICAL CONFERENCE:
EMC, FDA & COMPLIANCE TESTING FOR MEDICAL DEVICES

April 14, 1998

Chicago Section
EXECUTIVE COMMITTEE MEETING

April 22, 1998

Computer Society and Fox Valley Subsection
THE NATURE OF THE NATURE OF ORDER: TOWARD AN AESTHETICS-BASED

THEORY OF DESIGN

April 22, 1998

IAS/IES Joint Meeting with PES

APPLICATION CONSIDERATIONS FOR MEDIUM VOLTAGE VARIABLE

FREQUENCY DRIVES

April 25, 1998

IEEE Chicago Section
ANNUAL AWARDS BANQUET

May 13, 1998 IAS/IES

ENGINEERING IN
MEDICINE AND
BIOLOGY SOCIETY

22nd Annual

Great Lakes
Biomedical
Conference

“EMC, FDA &
compliance
testing for

medical
devices”

Friday,
April 3, 1998

STAND-BY, CO-GENERATION, AND PEAK SHAVING POWER APPLICATIONS

R

CONFERENCE

Speakers:

Suzanne Parisian, M.D., President,
Medical Device Assistance, Inc.
Former Chief Medical Officer in the
Office of Device Evaluation, Center for
Devices and Radiological Health, FDA.
James Blaha, Senior Vice-President,
L.S. Compliance, Inc. L.S. Compliance
is a comprehensive EMC testing and
consultation laboratory.

Donald J. Sherratt, Intertek Testing
Services, one of Europe’s foremost
experts in medical device technology
and a participant in the development
of new standards for medical devices.

PROGRAM: (beginning at 8:45am)
Session I: EMC: A review of the back-
ground on EMI, EMC and testing stan-
dards, the medical products EMC
requirements, and European directives
and laws.

Session II: A discussion of the “maze”
of AFDA, designed for engineering pro-
fessionals seeking insight into FDA
terms such as valid scientific evidence
and substantial equivalence.

Session III: An overview of the steps
required for device certification, test-

ing, and inspection; the benefit of uti-
lizing a global testing, the diverse cat-
egories of products that require testing;
and employment opportunities in
product testing, inspection and certifi-
cation services.

Session IV: Round Table Discussion.

Place:

Golden Rondelle Theater, S.C. Johnson
Wax, Racine, Wisconsin. Directions:
194 north to Hwy. 20. East to 14th St.
Right on 14th about mile to theater.

Registration:
Registration (at door) includes chicken
with tarragon luncheon.

IEEE Member........... $60
Non-Member ........... $80
Stud ent e $35

For more information:

See the conference web page at
http://www.msoe.edu/~gassert/index.
htm or contact John D. Gassert, (414)
277-7167, Email:Gassert@msoe.edu or
Ricardo J. Soto, (414) 260-3086 fax-
(414) 260-3077.
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COMPUTER
SOCIETY
AND
FOX VALLEY
SUBSECTION

The Nature
of the Nature
of Order:
Toward an
Aesthetics-
Based Theory
of Design

Wednesday,
April 22, 1998

10 SCANFAX

April 1998

EVENING MEETING

James O. Coplien, Lucent Technologies

About the topic:

The software pattern discipline, now a
standard for object-oriented software
development, took its cues from a
famous building architect named
Christopher Alexander. Yet Alexander
himself maintains that there is a major
step beyond software patterns that has
proven successful in Alexander’s archi-
tectural work. Alexander’s new para-
digm focuses on the development
process and on geometry-based aes-
thetics. He will describe this paradigm
in a forthcoming book called “The
Nature of Order.”

We welcome back one of our favorite
speakers, Jim Coplien (Cope), who has
been exploring with Alexander the
ramifications of what the Nature of
Order holds for software. Also, their
research has led to some curious topics
including functional and applicative
programming, parallelism, and even
Turkish carpets.

Cope’s talk will relate the current
work of Alexander to what we under-
stand of good system development, as
well as to art, beauty, and the nature of
the world around us.

About the speaker:

Jim Coplien is a Distinguished Member
of Technical Staff in the Software
Production Research Department at
Lucent Bell Laboratories in Naperville.

Promote your business and support IEEE. SCANFAX magazine is published 10
times a year and mailed to all members of IEEE Chicago Section. These mem-
bers represent over 200 companies in the Chicago area. The magazine provides
a forum for manufacturers, consultants, sales representatives, universities and
colleges to exchange ideas and information. You have the opportunity to reach
this targeted audience with your advertisement in SCANFAX.

Reach 7,000 influential professionals

in the Chicago area electrical, electronics, and computer industry.

For advertising information contact:

Beth Vander Grinten / SLACK ATTACK ADVERTISING
T rHoNE (608) 222-7630 Fax (608) 222-0262

He is a found member and Member
Emeritus of the Hillside Group, which
has nurtured and sponsored the pat-
tern discipline of software. His book
“Advanced C++ Programming Styles
and Idioms” is widely acknowledged
as one of the foundations of the soft-
ware pattern discipline, and he has
worked as co-editor on two volumes in
the Software Pattern Series. Jim was
program chair of OOPSLA ’96 and
remains an active leader in the object-
oriented community. He currently con-
ducts research in organizations and
process, in software architecture, and
multi-paradigm design.

Location:

Lucent Technologies, 200 N. Naper-
ville Rd., Naperville, IL 60566.
Directions: Lucent Technologies is
located at the northwest of Warrenville
and Naperville Roads. When you enter
the building, company security will
provide you with a visitor’s badge and
direct you to the meeting place.

Time:

Networking social: 7:00pm.
Presentation: 7:30pm.
Presentation is free.

For reservations:
Call the IEEE Business Office at 1-800-
898-IEEE.

TIAS/IES

JOINT MEETING
WITH PES

Application
Considerations
for Medium
Voltage Variable
Frequency
Drives

Wednesday,
April 22, 1998

TAS/IES

Stand-by,
Co-generation,
and Peak
Shaving Power
Applications

Wednesday,
May 13, 1998

IAS/IES DINNER MEETINGS

Gene Pledger, Director of Pacific Operations, Adjustable Speed Drive

Division of Ansaldo Ross Hill

About the topic:

An excellent complement to the March
dinner presentation on low voltage
VFD’s, the April dinner presentation
will concentrate on medium voltage
variable speed drive applications, their
effect on sources and loads, and specif-
ic application considerations that dif-
fer from low voltage drive applications.

About the speaker:
Mr. Gene Pledger received his B.E.E.
degree in Electrical Engineering from

the Georgia Institute of Technology

with academic honors. After serving
his country in the United States Air
Force, Gene Worked for AT&T and var-
ious consulting engineers as a design
engineer and Chief Engineer. He then
joined Westinghouse, supervising the
design and development of solid state
power conditioning equipment includ-

ing variable frequency drives and unin-
terruptible power systems. He also
managed the activities of the Systems
Engineering Department in the design
and fabrication of solid state power
conditioning systems for the Garrett
Corporation. He currently is responsi-
ble for the application of large variable
speed drives for Ansaldo Ross Hill.
Gene is a PE, an IEEE member and
holds numerous patents.

IAS

IFEE INDUSTRY
APPLICATIONS
SOCIeTY

About the dinner meeting format:
Each dinner meeting features an infor-
mative presentation on an electrical or
electronic application topic of interest
to the members of the organization, as
submitted to the Executive Board. The
topics are presented by industry pro-
fessionals as application experts in that
chosen field. The presentations are fol-
lowed by open forum discussions on
the topic. The dinner meetings start
with an information social hour where
individuals can socialize with fellow
industry professionals followed by the
dinner and the presentation.

Location:

Como Inn, 564 N. Milwaukee Ave,
Chicago, IL

Directions: The Como Inn is located on
Milwaukee Avenue just off the express-
way on the east side of 90/94.

Time:
Social: 5:30pm.
Dinner: 6:00pm.

‘Presentation: 7:00pm.

For reservations:

Cost: $20 includes the presentation
and your choice of chicken or pasta for
dinner. Please call the IEEE Business
Office at (800) 898-IEEE or (630) 575-
8045 with your entree preference.

NOTE: Attendance at IEEE Technical
Meetings is acceptable as one PDH
(Professional Development Hour) per
meeting, where continuing education
is required for renewal of the PE.
licenses.

NOTE: Elections for the IEEE, IAS/IES
Executive Board will take place in
June. We encourage all interested par-
ties to contact the IEEE Business Office
for details.
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Employment Opportunities

Nationwide engineering firm is expanding its Chicago office. We are seek-
ing 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 offer 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
Attn: Human Resources, Dept. S.A.

Or fax to: (312) 938-1109

EOE

M/F/IDN

Motorola is seeking engineers at all levels who have experience drawn from
the following areas for its knolwedge-based software engineering efforts:

* Program transformation

* Programming language theory
* Real-time, embedded software

e Expert systems

* Compiler theory

* Lisp and other high-level languages
¢ Abstract Data Types

* Specification langugae

If you are interested in working in a dynamic and highly productive envi-
ronment, please send you resume to:

@ MOTOROLA

Motorola—Career Transition Services
Attn: LMPS Research — STC
1301 E. Algonquin Road #1234
Schaumburg, IL 60196
E-MAIL: CL.S040@email.mot.com
FAX: 847-576-1961

Motorola is an Equal Opportunity / Affirmative Action Employer. We welcome and encourage
diversity in our workforce.

SALES ENGINEER

Established 65 year old manufac-
turer of products for the electric
utility industry worldwide seeks a
technical person to market and sell
our products. Regional sales territo-
ry available will include customer
development and sales rep manage-
ment. Travel is required. Position
could be entry level with electrical
background preferred. Position
offers substantial opportunity with
growing company. Located in the
Chicago area, company offers med-
ical/dental, 401(k), vacation. Mail
or fax resumes to:

President
P.O. Box 45
Deerfield, IL 60015
faX (847) 945-9391

ELECTRICAL ENGINEERS

Multi-disciplined E/A firm in Chicago is seeking electrical engineers with
minimum 5 years experience in power distribution, lighting and special sys-
tems for commercial, industrial and transportation projects. Must have good
communication skills and AutoCAD or Microstation experience.

We offer professional growth potential, an excellent compensation pack-
age and benefits including 401K. Qualified candidates are encouraged to
submit their resumes in confidence to:

McDONOUGH ASSOCIATES
Attn: L. Maggio

180 North Stetson Avenue — Suite 3300

Chicago, Illinois 60601
No telephone inquires.
EOE/M/F

For advertising information contact:

Beth Vander Grinten

608-222-7630

Saturday, April 25, 1998
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AWARDS

IEEE Fellow
Awards

IEEE College/
Iniversity
Student Chapter
Awards

FOR TICKET INFORMA’I’ION CON’I‘AC'I"

Joe Feitler
Ticket Chairperson
P.O. Box 5072
River Forest, IL 60305
(708) 383-8773 or IEEE Office: (800) 898-4333

Professional and Business Directory

Support these fine businesses that support SCANFAX.

) 7055 High Grove Boulevard
'l' Roclewell Automation  Burr Ridge, IL 60521-7593
630.654.6889 Fax: 630.325.6870
Allen-Br. adley E-MALL: mimartina@ra.rockwell.com

WEBSITE: http://www.ab.com

Line Associates, Inc. Lighting Design
S&th&%l\dFm Systems
Spm , Control Systems,
Ptm-lym: Ei valuations,
CduﬂdCobr Renderings, Pm
www.LineAssoc!

on
834-4993 Fax (630) 834-4864
Tt 6 58 i

O ARCHIBALD & HAMEL, INC.
Manufacturers Representatives
537 Wrightwood Ave., EImhurst, IL 60126
Tel: 630-833-7377
Fax: 630-833-6279
E-mail: ahijefc@aol.com

Panatrol Corporation

¢ Engineered Process Control Systems | 7481 SOUTH SAYRE AVENUE
¢ Data Acquisition BEDFORD PARK, IL 60638

* Electrical Design 24 HOUR PHONE:
* Color Graphics (708) 496-3080

¢ Control Panels
UL LISTED / CSA CERTIFIED FAX (708) 496-0426

Automatic Switch Compay  ASGO

CHICAGO DISTRICT SALES OFFICE
2500 W. Higgins, Suite 1165
Hoffman Estates, IL 60195

TEL: (847) 885-1800
FAX: (847) 885-0800

Planned Lighting, Inc.
REPAIR ¢ MAINTENANCE ¢ ENGINEERING

3223 North Western Avenlie | PHONE: 773-296-0999
Chicago, lllinois 60618 FAX:  773-296-0009
E-MAIL: www.plannedlight.com

Consoer Townsend Envirodyne Engineers, Inc.
303 East Wacker Drive, Suite 600 = Chicago, lllinois « (312):938:0300
a professional consulting services firnt....

v Transportation Engineering
/ Site Engineering
« Construction Management

v Envlronniental Ehgineerlng v
v Wateeramwater
¢ Industrial & Hazardous Waste *.

/ Architecture L Solid Waste & Resoun:e Recovery
= 3 "
K Transportation Engineers
II il J

h-l-l-llll-l EJM ENGINEERING PC

L 411 South Wells Street, Suite 800, Chicago, IL 60607
Tel {312)922-1700

Fax (312)922-3311 __ |

MOTORS * GENERATORS ¢ SWITCH GEAR

IDEAL ELECTRIC CO.

Setting the standard for 95 years

Mansfield, Ohio
TEL: 419-522-3611
FAX: 419-522-9386

Chicago District Office
TIFFIN & ASSOCIATES
TEL: 815-886-8825

ISO 9001

MBE/DBE CERTIFIED

b/é? JOSE DE AVILA ano ASSOCIATES

MECHANICAL AND ELECTRICAL ENGINEERS

6611 W. North Ave. Suite 101
(708) 383-3030

Oak Park, lllinois 60302-1005
Fax (708) 383-5971

ELECTRICAL MANUFACTURERS REPRESENTATIVES

: LEE BUTTER & ASSOCIATES

1125 W. LUNT AVE. PAGER  (630) 255-4340
ELK GROVE, IL 60007 RES (630) 837-0733

(800) 323-1802
847/437-7600 FAX (847) 437-7609

L EHMANCOMPANY

Electrical Manufacturers Representative
PHONE: 630-942-1900 FAX: 630-942-1955

S&C ELECTRIC COMPANY
' Specialists in High-Voltage Switching and Protection

Chicago Sales Office Telephone: (847) 266-1912 ¢ Fax: (847) 266-1910
E-mail: aesagen@sandc.com ¢ Web Site: www.sandc.com

T&D /Products, Inc.

ission & Distribution Electrical Equipment

Manufacturers Repr atives - Tr

10 South Riverside Plaza, Suite 756 Phone: (312) 258-4310

Chicago, IL 60606 Fax: (312)258-4314

ABB Power T&D Company Transformers, Switchgear, Breakers, Relays
ABB Control Capacitors, Harmonic Filters

Shallbetter Inc. MYV Capacitor Banks, Enclosures

Cyberex Inc. UPS Systems, Static Transfer Switches
Technibus Bus Duct Systems

Byram Labs Meters, Transducers, Signal Conditioners

~ PAzeniTH

Woridwide Headquarters
Y 830 W. 40th St
GONTROI..S. INC. 1808001 chicago, IL 60609 USA
Leader in Power Switching Since 1923 '

Call us at
773 247-6400 or

Providing a complete line of transfer switches
and custom tailored power control systems

visit our website at
www.zenithcontrols.com
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| Cutler-Hammer

E.T-N

YOUR CHICAGO HEADQUARTERS

e Switchboards
e Motor Control Centers
e Standard Panelboards & City of Chicago Listed Emergency Panels
e Enclosed Circuit Breakers
e Medium Voltage Control

All Equipment Meets Local Code Requirements.
Utility Company Approved and UL® Listed.
CSA.

OUR CHICAGO ASSEMBLY PLANTS HAVE PROVEN TIME AND TIME AGAIN THAT
WE CAN MEET YOUR DEADLINES.

Paneiboard Motor Control Medium Voltage Chicago
Switchboard Center Control Sales
Assembly Plant Assembly Plant Service Center Office
(630)860-3500 (847)299-1911 (847)593-2118 (630)789-5982

Fax: (630)860-3569 Fax: (847)299-0398 Fax: (847)593-3370  Fax: (630)789-4999






