








ELECTRICAL/ELECTRONICS ENGINEERS AND TECHNICIANS

Electrical engineering is one of the oldest areas of modern engineering, emerging
with the invention of the telegraph and light bulb and electrification of everyday life
in the late 19th century. Concerned primarily with the use of electricity to transmit
energy, electrical engineering now includes cutting-edge development in micro-,
nano- and optoelectronics; digital and analog electronics; control systems; sensors;
telecommunications; and many other dynamic areas.

Electronics engineering technicians play a vital role in practical application of these
principles and real-world technologies, ranging from the design laboratory to sales.
Installation, maintenance and training end users also are key roles that electronics
technicians often fill.

Occupations /Tasks

Here are just a few of the occupational

areas and tasks awaiting new electrical

engineers and electronics engineering
technicians:

¢ Careers in general manufacturing and
power supplies, as well as medicine
and biomedicine, homeland security,
weaponty, supercomputers, advanced
lighting, the Internet, and mobile
communications.

* Helping to improve the reliability and
efficiency of large-scale electricity grids
and related power systems.

* Designing, testing and maintaining
electrical systems in vehicles.

* Developing and deploying
advancements in mobile phone
devices and networks.

* Improving intricate control systems
for fighter jets, commercial aircraft
and space vehicles.

* Working with biomedical engineers to
create new and improved diagnostic
devices using nano- and magneto-
electrical principles.

* Working with computer technologists
to design and install large-scale

enterpr. ise computer systems.

Did you know:

* Designing, installing and maintaining
major high-voltage and ventilation
systems in mines.

* Designing, testing and maintaining
new electrical equipment in both
consumer and industrial settings.

Education/Credentials

A two-year associate’s or four-year
bachelor’s degree is required for most of
these occupations. On-the-job and job-
specific career and technology training
also could be required. Credentials
indicating completion of specialized
areas of training also could be ongoing.
Advanced degrees also often are a key to
upward movement in these careers.

Employment Outlook

The U.S. Department of Labor expects
the employment of electrical engineers

to increase nine percent to 17 percent
through the year 2014, making

this an area of steady employment

and opportunity as new jobs in
manufacturing and other industries offset
jobs moving overseas. Similar growth can
be expected for technicians in this field.

Eight of the 50 fastest growing

occupations in the U.S. are

engineering and computing jobs.

Bureau of Labor Statistics, 2006



MECHANICAL ENGINEERS AND TECHNICIANS

Mechanical engineers are involved with converting natural energy sources into
practical uses, developing and using machines that produce, transmit and utilize
power. They also develop tools used by other engineers. Mechanical engineers design
tools, engines, machines and other mechanically functioning equipment. In addition,
they oversee the installation and operation of such equipment as centralized heat, gas,
water and steam systems.

Mechanical engineering technicians install, monitor and troubleshoot mechanical
systems and are responsible for ensuring the correct use of the latest mechanical
technologies and instrumentation. They help engineers design and test industrial
machinery and consumer products, including making sketches and recording
and analyzing data, and estimating costs. Quality control and technical sales, data
acquisition and analysis, CAD modeling and machine design are other areas of
occupation for technicians in this field.

Occupations /Tasks

Here are just a few of the occupational

areas and tasks awaiting new mechanical

engineers and technicians:

* Apply engineering principles and
practices to emerging fields such as
robotics, waste management, and
biomedical engineering.

* Research, design, evaluate, install,
operate, and maintain mechanical
products, equipment, systems and
processes, applying knowledge of
engineering principles.

* Interpreting blueprints, technical
drawings, schematics, and computer-
generated reports.

* Working with other engineers
and other specialists to implement
operating procedures, resolve system
malfunctions, and provide technical
information.

* Oversee installation, operation,
maintenance and repair to ensure
that machines and equipment are

installed and functioning according to

specifications.

* Investigating equipment failures
and difficulties to diagnose faulty
operation.

* Working with customer design
proposals and specifications
to evaluate feasibility, cost and
maintenance requirements.

* Specifying system components or
direct modification of products to
ensure conformance with engineering

design and performance specifications.

* Developing and testing models of
alternate designs and processing

methods to assess feasibility, operating

condition effects and possible new
applications.

Education/Credentials

A two-year associate’s or four-year
bachelor’s degree is required for most

of these occupations. On-the-job and
job-specific career and technology
training could be required. Credentials
indicating completion of specialized areas
of training could be ongoing. Advanced
degrees often are a key to upward
movement in these careers.

Employment Outlook

The Bureau of Labor Statistics expects
job growth for mechanical engineers
and technicians to be slower than the
average for all occupations as overall
employment in manufacturing declines.
However, some new job opportunities
will be created for mechanical engineers
as they transfer their skills to emerging
technologies in biotechnology, materials
science, and nanotechnology.



Occupations /Tasks Education/Credentials

NUCLEAR ENGINEERS AND TECHNICIANS

Nuclear engineers investigate and apply the principles and theory of nuclear science to
the release, control, and use of nuclear energy, and to the emerging area of safe nuclear
waste disposal. Their work can be in military, civilian, electrical power and medical
fields, among others.

Nuclear technicians also work in a variety of jobs. For example, some technicians
measure radiation levels in the environment. Others trace radioactive substances in
scientific experiments. In medical settings, nuclear technicians are needed to help
operate and maintain such machines as those that provide radiation treatment to
cancer patients.

Here are just a few of the occupational A two-year associate’s or four-year
areas and tasks of nuclear engineers and bachelor’s degree is required for most
technicians: of these occupations. On-the-job and

Designing and participating in the
construction and operation of nudlear
reactors and power plants and nudear fuels
reprocessing and redamation systems.
Working to improve the structural
integrity of nuclear reactor plants,
including containment vessels and
piping systems.

Researching and assisting in the
production of hydrogen for use as a
fuel for vehicles.

Refining techniques used in nuclear
medicine applications and putting those
techniques to use in practical applications.
Researching, demonstrating and
recommending methods of safe
disposal of nuclear waste and
executing those methods in the field.
Examining accidents to obtain data
that can be used to design preventive
measures and improve the handling
of emergency situations, and
participating in cleanup operations.
Conducting tests of nuclear fuel
behavior and cycles and performance
which nuclear machinery and
equipment, to optimize performance
and safety of existing plants.
Preparing construction proposals that
include cost estimates, and discuss
proposals with vendors, contractors,
and nuclear facility review boards.
Designing and directing nuclear research
projects to test or modify theoretical
models, or to develop new models or
new uses for current models.

job-specific career and technology
training could be required. Credentials
indicating completion of specialized areas
of training could be ongoing. Advanced
degrees often are a key to upward
movement in these careers.

Employment Outlook

South Carolina is among the states
most involved in the nuclear industry,
with a major fuel processing plant
near Columbia, the Savannah River
Site nuclear weapons fuel facility near
Aiken, a nuclear waste disposal site
near Barnwell and more than half the
state's electricity generated at nuclear
power plants across the Palmetto State.
Nationally, nuclear engineers and
technicians are expected to see average
employment growth in the coming
years, with jobs being created in both
research and development and in
operating and designing nuclear power
plants, as well as in the other areas that
involve this technology.
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Emerging Technologies

What are emerging technologies? New ways of manufacturing products. New products.
New processes. New solutions to old problems. They all fit under that umbrella.

Converging technologies — such as the use of computers in all engineering pursuits —
also are part of the emerging technologies picture.

South Carolina presents educational opportunities for students interested in a career in
a variety of emerging technologies, in a variety of ways.

For instance, Midlands Technical College offers a two-semester program that leads to
the Certificate in Power Generation and Delivery. The program covers power circuits,
transmission lines and transformers, and the emerging area of fuel cells.

Fuel cell technology, in particular, promises to become an ever-increasing player in the
economy of the Columbia area. The Innovista, a work-study-live city within a city; is
rising on and around the campus at the University of South Carolina (USC), with a
sharp focus on this promising area of emerging technology, with startup companies
expected to soon follow.

Other examples include the International Center for Automotive Research that
Clemson University is developing in partnership with BMW and others. Or the
rapidly expanding emphasis on nano-technology that’s crossing disciplines in the
engineering and science departments at USC. Meanwhile, USC, Clemson and
the Medical University of South Carolina are working together on a number of
new developments.

The fields are varied, from robotics to optics to energy conservation and the
development and practical application of alternative sources, as well as the
educational opportunities.

Technical colleges provide new technologists the skills they need in a variety of

areas, and respond to the needs of specific manufacturers seeking a specific set of
skills. Universities provide bachelor’s degrees and the training needed for entry-level
engineering jobs. Advanced degrees are available to those wanting to be on the cutting

edge and beyond.

Engineering and other technology-driven career majors are right here ...
right now, in the South Carolina of the future.



BIOTECHNOLOGY

Traditional biotechnologists use living
organisms to solve problems and make
new products, such as a chemical
company making plastic from corn
instead of petroleum or a pharmaceutical
company developing new ways to cure
cancer. Biotechnology is not just one
technology, but includes many types

of technology. Biotechnologists study
many different kinds of living cells and
their component molecules and discover
different ways to use them. The future of
our world depends on biotechnologists,
as they work to fight disease, feed the
world and save the environment.

Career Outlook

Biotechnology is an evolving field, as it
holds excellent promise for long-term
career growth. The knowledge and skills
required for a job in biotechnology are
highly transferable, which means you
can work for a pharmaceutical company,
medical device company, in agriculture
or for the government or a university.

NANOTECHNOLOGY

Imagine a wotld where everything

is really, really small and very, very
precise. You would be in the world

of someone who works in the field of
Nanotechnology, the study of very small
things. To better understand, the width
of a human hair is huge — approximately
80,000 nanometers! Much of the work
in Nanotechnology involves basic
research and development sponsored

and supported by corporate, university
and federal initiatives. Nanotechnology
is on the brink of having more practical,
commercial applications in fields such

as healthcare, information technology,
manufacturing and national defense.
These Nanotechnology commercial
applications will mean the availability of
a wide-range of better products that are
impossible to make in today’s world.

Career Outlook

Although Nanotechnology deals with
the very small, the worldwide need for
Nanotechnologists in the next 10 years is
expected to reach over two million.

FUEL CELL TECHNOLOGY
Fuel Cell Technology is the

development of clean, safe, and reliable
forms of energy that is available at all
times. There are many uses for fuel

cells, as fuel cells are powering buses,
boats, trains, planes, scooters, forklifts,
and even bicycles. There are fuel cell-
powered vending machines, vacuum
cleaners and highway road signs.
Hospitals, credit card centers, police
stations, and banks are all using fuel
cells to provide power to their facilities.
Telecommunications companies are
installing fuel cells at cell phone, radio
and 911 towers. The possibilities are
endless.

Career Outlook

There are few industries in the world
today with more potential than fuel cell
technology. Clean, green and renewable
energy technologies are receiving interest
from investors, environmentalists,
governments and major corporations.

POWER GENERATION & DELIVERY

Harnessing a career in emerging
technologies can begin with a Power
Generation & Delivery Certificate from
Midlands Technical College.

The two-semester program is designed
to be a natural fit for students wanting
to get involved in the fuel cell businesses
expected to soon emerge in Columbia as
part of the Innovista projects.

In addition to fuel cells, students will be
trained in the fundamentals of power
circuits, transmission lines and other
associated systems.

Career Outlook

Certificate holders will be prepared to
work in the traditional power generation
industry, as well as be uniquely prepared
for work in the emerging fuel cell
industry.
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Civil & Environmental
Engineering

Areas of Study

¢ Environmental
¢ Geotechnical
e Structural

e Transportation
o Water resources

Degree Programs
¢ Bachelor’s

e Master’s

¢ Doctoral

¢ APOGEE

wwuw.ce.sc.edu

Mechanical Engineering

Areas of Study

¢ Thermo-fluids

¢ Mechanics of materials &
nondestructive evaluation

¢ Smart structures & condition-based
maintenance of machines

¢ Mechatronics

* Nanotechnology

* Manufacturing & Materials Processing

* Nuclear engineering

¢ Solid oxide fuel cell technology

Undergraduate Opportunities
Scholarships

Research

Industrial Co-op

Advanced degrees

Degree Programs
Bachelor’s
Master’s
Doctoral

www.me.sc.edu

» SOUTH(CAROLINA

Chemical Engineering
Areas of Study

* Fuel cells & electrochemistry

¢ Catalysts

* Nanotechnology

* Biological systems

* Engineering mathematics &
computational chemistry

Undergraduate Opportunities
Scholarships

Research

Industrial Co-op

Advanced degrees

Degree Programs
Bachelor’s
Master’s
Doctoral

www.che.sc.edu

Biomedical Engineering
Areas of Study

* Biomechanics

* Mechanobiology

* Biochemical phenomena

* Bioinformatics & computational
biology

* Medical devices

* Biomedical imaging

* Biosystems analysis

* Collaborators

Degree Programs
¢ Bachelor’s
* Master’s
¢ Doctoral

www.engr.sc.edu/biomed
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Electrical Engineering
Areas of Study

* Power systems & power electronics
* Microelectronics
» Communication systems

Degree Programs
¢ Bachelors
* Master’s

¢ Doctoral
www.ee.sc.edn

Computer & Science Engineering

Undergraduate Programs

* Computer engineering
 Computer information systems
* Computer science

Graduate Programs

¢ Certificate of Graduate Studies in
Information Assurance & Security

* Master of Engineering in Computer
Science and Engineering

* Master of Science in Computer
Science & Engineering

* Doctor of Philosophy in Computer
Science & Engineering

Research Programs

* Artificial Intelligence

* Bioinformatics

* Computational Science

* Computer Architecture

» Computer Networks

* Computer Vision & Image Processing

* Information Assurance &
Computer Security

¢ Information Systems

* Software Engineering

www.cse.sc.edu

N Midlands
' ¢ Technical
College

Architectural Engineering Technology
(2-Year Associate Degree)

Related Certificates:

* Architectural Design
Technology Certificate

¢ Architectural Computer
Graphics Certificate

* Architectural Systems and
Codes Certificate

¢ Environmental and Economic

Design Technology

Electronics Engineering Technology
(2-Year Associate Degree)

Related Certificates:
¢ Basic Electronics Certificate
* Digital Electronics Certificate
¢ Telecommunications
Flectronics Certificate
¢ Fundamentals of Robotics Certificate
¢ Advanced Industrial
Automation Certificate
¢ Power Generation and
Delivery Certificate

Civil Engineering Technology (2-Year
Associate Degree)

Related Certificates:

* Geographical Information
Systems Certificate

* Geomatics Certificate

* Low Impact Land Development
Certificate

¢ Structural Technology Certificate

* Construction Engineering Certificate

Telecommunications Systems
Management (2-Year Associate Degree)

Related Certificates:

* Information Systems Networking
Certificate

* LAN Networking Systems Certificate

* Networking Specialist Certificate

* Routing and Networking

Configuration Certificate

Associate in Occupational Technology
(2-Year Associate Degree)

This is a degree opportunity where

the student can earn a “customized”
technical 2-year degree (with
consultation from an advisor).

Other Related Technical
Programs available:
¢ Telecommunications
Infrastructure Certificate
* Advanced Computer
Technology Certificate
e Computer Maintenance
Technology Certificate
* Chemical Technology Certificate
* Mechanical Technology Certificate(s)

Opportunities
¢ Scholarships
* Internships
* Cooperative work experiences

New programs at Midlands Technical
College will be introduced in 2008

and 2009. For additional information,
please contact Dr. Clint Chandler, MTC
Engineering Department Chair, at (803)
738-7807 or Michelle Eargle, MTC
Engineering Outreach and Retention

Coordinator, at (803) 738-7747.

www.midlandstech.edu



Engineering & Emerging Technologies RESOURCES

Average Salaries in South Carolina

Occupation Average Salary

Aerospace Engineer $53,105 MEBA
$45,750

Biomedical Englneer Midlands Education & Business Alliance
CAD Drafter $37,530

www.mebasc.com
Ceramic Engineer $64,645
Chemical Engineer $56,567 Careers in Science :m(ii Engineering
.nap.
Civil Engineer $49,534 wwhap-ect
Design Engineer $55.934 Technology Studeng Association
! www.tsaweb.org
Drilling Engi 69,744
" II1.g ngln.eer 3 Vocational Information Center Engineering and Science Career Resources
Electrical Engineer $53,639 www.khake.com/page53.html
Electrical Engineering Technician 536,202 American Careers/Career Communications, Inc.
Engineering Aide $35,680 WWW.carcom.com
Environmental Engineer $48,154 Keirsey Temperament Sorter
Environmental Engineering Technician $38,037 www.keirsey.com
Environmental, Health & Safety Engineer $50,526 Midlands Technical College
Field Engineer — Construction $48,888 ww.midlandstech.edu
Industrial Engineer $49,867 South Carolina Occupational Information Coordinating Committee
Industrial Engineering Technician $34,561 Scols.ofg
Manufacturing Engineer $52,446 South Carolina Technical College System
! www.sctechsystem.edu
Mechanical Engineer $54,593 Y
. L. X State’s Career Clusters
Mechanical Engineering Supervisor $63,166 www.careerclusters.org
Mechanical Engineering Technician $42,988 Midlands Regional Education Center
Metallurgical /Materials Engineer $50,254 www.scpathways.org
Network Engineer $50,164 Mapping Your Future
Nuclear Engineer $59,081 www.mappingyourfuture.org
Project Engineer $68,640 University of South Carolina
Software Engineer $51,399 www.sc.edu
Telecommunications Engineering Technician $45,405 College of Engineering and Computing at USC
) ) www.engt.sc.edu/studsves/stud_sves.heml
Transportation Engineer 944,356
Get into Energy
All average salaries are for Level | Professionals www.getintoenergy.com

. H ™
Resource: Salary Wizard™ at salary.com Center for Energy Workforce Development

Career earnings will vary depending on training, job performance, experience and www.cewd.org
positions held. Educational majors will also vary depending on your career ladder
plan. Salary figures do not include potential overtime or benefits package.

Midlands Education and Business Alliance does not discriminate on the basis of race, color, national ovigin,
sex or disability in admission to or employment in its programs and activities.
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Engineering & Emerging Technologies
Resources in the Midlands Area

Mr. Charles Ambos
SCANA

1426 Main Street
Columbia SC 29201
2176126
chambos@scana.com

Dr. Clint Chandler

Midlands Technical College

Post Office Box 2408

Columbia SC 29202

7387807

chandlerc@
midlandstech.edu

Ms. Michelle Eargle
Midlands Technical College
Post Office Box 2408
Columbia SC 29202
7387747

earglem@midlandstech.edu

Mr. Ken Fasching
Greater Columbia Chamber
of Commerce
Post Office Box 1360
Columbia SC 29202
7331115
kfasching@columbia
chamber.com

Ms. Sharon Lynn
SCE&G

1426 Main Street
MC 205

Columbia SC 29201
VAVEKLY)
slynn@scana.com

Ms. Tiffany C. Peake
Senior HR Generalist
Allied Air Enterprises Inc.
215 Metropolitan Dr.

West Columbia, SC 29170
738-4088
tiffany.peake@alliedair.com

Dr. Michael Perkins
Assistant Dean

Office of Student Services
College of Engineering and
Computing at USC
777-4177

perkins@engr.sc.edu

Mr. Jim Spencer

SC State Department of
Education

916-C Rutledge Building
Columbia SC 29201
734-8267
jspencer@ed.sc.gov

For grades K-12 — visit our website (www.mebasc.com) for Engineering
activities resources — lesson plans, hands-on activities and more.

Tf( MEBA

Midlands Education & Business Alliance

803.732.5258

www.mebasc.com

SG.





