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Systems Engineering, Ph.D. 
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Systems Eng ineering is geared toward the rapid de sign and development of large a nd complex systems. 
Systems Engineering integrates all t he specialty and sub-specialty groups of engineer ing d iscipl ines into 

a team whose efforts result in a structu red development process t hat proceeds from concept to 
p roduction to operation. Example systems include coastal ecosystems, water t reatment facil it ies, 

computer networks, visual ization platforms, deep- water dr illing operations, highway safety systems, 

b iofuels production facilit ies, robotic u nits, refineries, f iber optic networks, aircraft, veh icle control 

systems, b iomass gasif icat ion units, management of utilit ies during d isaster events, and power g rid s. 

Each of the five engineering departments at UL Lafayette participates in the offe ring of t he Systems 

Engineering Ph.D. degree with a discipl ine concent ration within each department. Th is innovative 

p rogram bu ilds upon the research - based learning experience assoc iated with most Eng ineer ing Ph.D. 

p rograms by adding t he add it ional learned skill set of Systems Engineering pr incipals. The g raduate of 

this program is expected to be highly appealing to both industry and academic positions. The applicant 
is required to select a concentration {specialization) department from within the col lege - chemical 

engineering , civ il engi neering, electrical engineering, mechanical engineering , o r petroleum engineering. 

Hence, the g raduate exits the program with a strong special ized knowledge appropriate of a trad it ional 

engineering Ph.D. cou pled wit h expertise in the application of systems theory toward solving complex 

p roblems with in their specialty. The program does accept direct Ph.D. (student has a B.S. in an 

acknowledged engineer ing fie ld) and Post- M.S. students (previously obtained a M.S.). 

Admiss io n 

Admission of app licants into t he program is based on a tho rough evaluation of stud ent capabilities 
measured via a variety of metr ics inclusive of the GRE Exam (Graduate Record Exam), TOEFL (Test of 

English as a Foreign Language) , written essays, reference d ocumentation, and eval uation of 

t ranscripts from previous educational programs. 

For Po st- B.S. o r d irect admission (B.S. to Ph.D.) into the program, the students must hold a B.S. from 

a recognized engineering d iscipl ine and have at least a 3.0 Cumu lat ive GPA within the last 70 hours 

of engineering coursework from their B.S. program. For the GRE General Test taken prior to August 

2011, a Success Evaluation Score should be in excess of l, l so. The Success Evaluation Scor e (SES) is 

computed as detai led be low· 

ES = GRE Quantitative Score + (GRE Analytical Scor e x l 00) 

Note that the maxim um GRE Quantitative score is 800 and the maxi mum GRE Analyt ical score (often 

referred to as the "Written Port ion") is 6 .0 . For the GRE General Test taken August 2011 o r after , 

p lease refer to the department for the SES minim um. All other c riteria for the proposed program must 

fol low t he graduate admission policy of t he university. Students without an engineering degree wil l 

not be al lowed to direct ly enter the Ph.D. program; they w ill be required to obtain a M.S. (o r B.S.) in 
an engineering f ield pr ior to acceptance. The M.S. in Engineering program at UL Lafayette does allow 

admission of students without an eng ineering degree provided that t he student takes a series of 

leveling courses. 

Post- M.S. students must have at least one of their two deg rees being an eng ineering degr ee and have 

a M.S. cumulative GPA of at least 3.0. Note t hat students with a M.S. in engineering that do not have a 

B.S. in eng ineer ing may be r equired to take " level ing" courses w i thin their concentrat ion area (civi l, 

chemical, electrical, computer, mechan ical, or petroleum) . It is the goal of the UL Lafayette College of 

Engineering that all of its graduates can successfu lly sit for the Prof essional Eng ineering licensure 

exam; hence, t he need for f ul ly d iscipline- leve led graduates. The extent of leveling courses required 
wil l be determined on a case- by-case bas is within each department. 

General Requirem ents 



A m inimum of 72 hours above the bachelor's degree is required. At least 48 of these hou rs must b e 

in coursework including 24 hour s from a General Systems Engineering Program Core and 24 hours 

from a Specialty Core from their selected concentrat ion (either chemical, civi l, electrical, mechanical, 

or pet roleum engineeri ng) . The Special ization Cor e content w il l be designed by the student and major 

p rofessor as part of the student's prog ram of study (see more details below on prog ram 

development). 

General Program Core ( 24 hours) 

l. Proj ect Management (3 hours) - Principles of eng ineering management applicable to project 

development and implementation. Includes topics such as systems theory and concepts, 

o rganizational stru cture, p roj ect planning, scheduling, staffing, budgeting, and control of 

eng ineering projects. 

2. Eng ineering Statist ics (3 hour s) - Basic concepts of random variation in engineering projects, 

planning exper iments and analyz ing the r esult ing data. 

3. Six Sigma (3 hours) - A study of the lean six sigma phi losophy, six sigma tools, and t he six 
sigma infrastructure w ithin the organizat ion. 

4. linear and Non- linear Programming (3 hours) - Techn iques for opt imiz ing linear and n on

l inear models of engineer ing systems. Determinist ic and stochast ic techniques; continuous 
and discrete variables and funct ions; constrained and unconstrained p roblems. 

S. Graduate Mathematics, Statistics, o r Science Elect ive (3 hour s) - Selected in consultat ion w ith 

the student's major professor and g raduate committee (requires program coord inator's 

approval as well) . 

6. Systems Eng ineering I (3 hours) - General analytical concepts used in the model ing and 
analysis of eng ineering systems, including system requirements, cost modeling and life cycle 

analysis. 

7. Systems Eng ineering II (3 hours) - Design and integrat ion of engineering systems, includ ing 
structured and obj ect - o riented analysis techniques. life cycle issues and tools. Team- b ased 

p rel iminary system design proj ect . 

8. Non- Emp has is Graduate Engineering Elective (3 hou rs) - The student must take one course 

from another eng ineer ing department outside of h is/ her special izat ion to enhance the multi 

d isciplined flavor of the srndent' s educat ional experience. 

Specialization Core (at least 24 hours) 

At least 24 hours must be taken from a student's concentration department and / o r c lasses 
offered by the College of Eng ineering and / or the Ray P. Authement College of Sciences. 

Departments may specify a set of courses as a required part of the Spec ial ization Core. Outs ide 

specified cou rses, t here is no specific sequence of cou rses requ ired by each department for 

meet ing the Special ization Core. This structure provides s ignificant opportunity for the stud ent to 

meet the requirements of System Engineering t rainin g from the humanist ic factor s, economics, 

and project management perspectives, wh ile at the same t ime allowing an appreciable level of 

special ization and customization to meet individual learning needs withi n a speci fic engineering 

d iscip line. 

Required Specialization Core Courses for Chemical Engineering: 

• CHEE 601 - Transport Phenomena 3 Credit(s) 

• CHEE 61 0 - Advanced Thermodynamics I 3 Credit(s) 

• CHEE 620 - Advanced Reacto r Design 3 Credit(s) 

Program of Study 

A p rogram of study for the Specialization Cor e must be designed upon entry of a student into the 

p rogram. This program of stud y to be drafted und er t he lead of the major professor and prog ram 

coord inato r w ill detail courses t hat the student must successfully complete. The p rogram must 

obtain app roval by the student's gradu ate committee, and hence, will requi re a majority 

acceptance by the student ' s graduate committee. The p rogram of study will also require approval 
from the program coordinator. 

Post M.S. Students 

Note that Post- M.S. students may be required to take addit ional cou rses beyond the General 

Program Core requirement s. The number and actual courses wil l be determined based on the 
content of their M.S. prog ram of study. 

Coursework Success 



All students must mainta in over the entire course of the ir Ph.D. p rogram at least a 3.0 Cumulative 
GPA and will be allowed o nly one ·C" as a final g raduate cou rse g rade wit hin their final transcript. 

Student Matriculation into M.S. in Engineering 

Students who do not successfully complete the req uirements of the Ph.D. program in Systems 
Eng ineering will have the opportunity to complet e the requ irements for a M.S. in Engineering at UL 
Lafayette. However, the student will be requ ired to succes sfully meet the full requirements of the 
M.S. prog ram. 

Special Requirements 

The UL Lafayette College of Engineering offers an innovative leade rsh ip deve lopment program 
ent itled "Desig ning LeadersN that is offered o nce a year d uring the spring semester. Leadership is 
often listed as a key targeted characteristic for Systems Engi neers. Therefore , since the graduates of 
the Systems Enginee ring Ph.D. deg ree p rogram must have strong leadersh ip skills, it is required that 
all students in the Systems Eng ineering Ph .D. p rogram enroll in and successfully complete Designing 
Leaders program prior to graduatio n. Enrollment in Doctora l Enginee ring Seminar, ENGR 696, is 
required each semester that a student is registered. Credit does not count towards satisfying doctoral 
p rogram coursework requirements . 

General Comprehensive Examination 

A comprehensive examination will be adm inistered after all req uired courses are completed. Th is 
exam focu ses on the student's use of t he content obtained from the courses taken within the 
p rogram and how it was used co structu re a research p ro posal, implementation plans, and 
commercialization concept. The com prehensive exam requ ires a written component that presents a 
research proposal on a top ic not close ly aligned with the student's d issertation topic. This written 
p ro posal requires the student to prepare his / her proposal following the current Natio nal Science 
Foundation (NSF) proposal format. A second component of the com prehens ive exam is a ve rbal 
p resentatio n of the proposal to the graduate committee. The topic of the comprehensive exam must 
be agreed upon by t he st udent's g raduate committee prior to the initiation of the exam. The student 
will be granted one semeste r to prepare the exam materials and the defense (both com ponent tests 
ad ministered the following semeste r). The student must work independently and not utilize advice 
from faculty (they can utilize advice from student colleagues). Both components are pas s/ fail with a 
majority vote of the g raduate committee o n the outcomes req uired. The student will be a llowed two 
attempts a t each component. 

Dissertation 

A comprehensive, written d issertat io n that summarizes a ll aspects of the o riginal research pe rformed 
by the cand idate is required . To accomplish t his, a minimum of 24 d issertation hou rs must be 
completed . To enhance t he experience of t he candidate and to add ress the intent of a strong appeal 
to industry, each committee will include an industry member to provide a strong industria l 
perspective (th is committee member will not serve as a voting member, but as an advi sor from an 
industry pe rspective throughout t he entire p rocess). To fu rther entrench the learning of cu rrent 
state- of- the- an product develo pment methodology, the dissertation research to be performed by 
the cand idates must follow a ge neralized Six Sigma format. Additionally, each dissertation must have 
a significant "Commercializatio n" chapter that details how the d iscove ries and associated technology 
developments may be brought into the engineering marketplace . 

Dissertation Proposal Defense 

Prio r to the initiation of the student's disse rtation study, a verba l defense (via PowerPoint) of t he 
proposed disse rtation to pic must be made to the student's g raduate committee. This proposal and 
defense will lay out the research hypotheses, goals, methods, and expected resu lts. An acceptance 
of the proposal by the majo r professor and a majority vote of the graduate committee a re 
required . 

Final Examination 

The final examination will be a d issertation defense adm in istered after the d issertatio n is completed 
and reviewed by the student's d issertatio n committee. With this exam, a t horough review of the 
d issertation by the graduate committee a long with a sta nd- up defense is requ ired. 
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