Ener gy Production Systens Engi neering Project Instructions:

The purpose of the Energy Production Systens Engineering course is to provide
the student with information on the basic systems, equi pnent, and technol ogy
utilized in the production of electrical energy. This course covers a wide
range of subjects. The purpose of the project for this course is to provide
the student with the opportunity to | earn nore about one specific topic in
Energy Production Systens engi neering. The range of projects to select is
very broad and not |limted by those suggested bel ow

The format of the project will be a report that shall contain a summary of
the purpose of the report, an evaluation of the subject matter, and a

concl usion section. This report shall be at |east 6 typed pages, double space
(and no nore than 20 pages in length please). Supporting documentation such
as drawi ngs, calculations, are not included in the length limtation

requi rement. \Wiile working in groups is allowed, each student shall submt a
report for their research efforts

Sone possi bl e project considerations are |isted below. The student is
encouraged to select fromthe list below or froma subject outside the ones
listed bel ow. Regardl ess, the student is to subnit a one page abstract of
proposed subject to be researched to the instructor by the date listed in the
syl | abus.

Possi bl e subj ects for student project;

1. Research nucl ear technol ogy and deterni ne the advantages and di sadvant ages
of the technol ogy. Cover sonme of the engineering challenges presented by the
technol ogy and sonme of the solutions. Describe sonme differences in equipnent
and systens between nucl ear power plants and fossil fuel plants, (i.e.
generator size, breaker size, emergency power requirements, etc.).

2. Research coal power plants and determ ne the advantages and di sadvant ages
of the technol ogy. Cover sone of the engineering challenges presented by the
technol ogy and sonme of the solutions such as scrubber and NOx em ssion
reducti on processes. Describe sonme differences in equi pnent and systens

bet ween coal power plants and other fossil fuel plants, (coal processing
equi prent, |inmestone processing equi pnent, etc.).

3. Research I GCC technol ogy and deterni ne the advantages and di sadvant ages of
t he technol ogy. Cover some of the engineering challenges presented by the
technol ogy and sone of the solutions. Describe sonme differences in equipnent
and systens between | GCC power plants and other fossil fuel plants, (Air

Pl ant requirenents, Sulfur renpoval equi pnent, Gasification process, etc.).

4. Research the requirenent to nake a change to an existing power plant such
as addi ng an additional condensate punp. Describe what would be the inpact to
pl ant thermal heat rate. Devel op an el ectrical package show ng proper design
and interlocks for equipment.

5. Research protective relay coordination study that will maxinize system
security and still mnimze inadvertent trips. Discuss the nethods and
assunptions for the study, estimations for equi prent type and size, contro
| ogi ¢ devel opnent, and fail safe nodes for relay contacts. Deternine
limtations presented by notor acceleration, transformer excitation, and
ot her operational linits.



6. Performthe prelimnary design for a plant auxiliary power system List
typi cal |oads, develop basic one line diagrans, evaluate auxiliary power
system availabilities and estinate ball park costs for two or three
alternative configuration. ldentify industry standards that govern the
desi gn.

7. Research | EEE technical literature to discover typical reactor cool ant
punmp notor and drive | oad characteristics and perform notor accel eration
calculations for a typical punp. Describe any unique features of a reactor
cool ant punp due to the environment it must operate in (i.e. radiation
tenperature, pressure, etc.)

8. Design a belt drive for a 200 hp reciprocating conpressor drive based on
typi cal conpressor speed and horsepower requirenents. Evaluate nmotor drive
end bearing life. Evaluate methods of starting and possible flow control

9. Predict the I evel of harnonic distortion on the main plant auxiliary bus
for a six-pulse LCl drive for CT starting given typical auxiliary system
paraneters. Discuss the requirenents of | EEE 519 and nethods to ensuring
conpl i ance (including possible changes to drive systenm.

10. Perform nmotor accel eration calculations for |arge boiler fans. Predict
bus vol tage performance during the starting period. D scuss nechanica
stresses on fan and motor components and effect alternate starting nethods
may have on both the electrical systemand the fan and notor

11. Gven a fan hp, speed and inertia, (centrifugal) select a notor to
operate the fan at a higher speed. Research industry notor standards that
apply to the design.

12. Perform economic prelimnary studies to choose an auxiliary power system
voltage for a typical coal fired power plant. Evaluate various nethods and
equi prent (such as generator breaker on high voltage side of GSU transformer
verses generator breaker on |ow side of GSU transforner) for both cost and
reliability.

13. Conpare the life cycle cost to customers for nuclear, coal and conbi ned
cycle plants based on various predicted capital, O&M and fuel costs.

Keep in mind, the above are just suggestions and other topics are wel cone.
CGoal of this project is to provide the opportunity to | earn about an area of
energy production systens engi neering that the student has interest in.

Pl ease contact the instructor with any questions or needed support in

devel opnent of your project.



