King Fahd University of Petroleum and Minerals

Deanship of Graduate studies
A Proposal for Master of Maintenance Engineering and Management 
(MMEM)
Proposal Committee:
                     Dr. Abdul-Mohsen Al-Hammad      Chairman

                     Dr. Salih Duffuaa       


Member

                     Dr. Mustafa Al-Mandil      

Member



 Dr.Anwar Khalil Sheikh

Member

Table of Contents

Introduction 








3
Objectives of the Program






4
Program Outcomes







5
Objective vs. Outcomes







6
Course Structure








7

Required courses








7
Courses Description 







8
Courses vs. Outcomes







11
MMEM  Degree Plan







12
MMEM  Degree Requirements






13
Implementation Plan







13
Appendix I
Courses Which were reviewed at KFUPM


14

Appendix II  Master Programs which were reviewed


16 
Introduction 

To date, in Saudi Arabia and else ware, a vast number of existing major infrastructure projects and those that are yet to materialize in the near future, are in dire need for competent and skilled maintenance engineers and managers.  The complexity and interaction of the modern maintenance management programs requires skills in both maintenance engineering as well as maintenance management.
The present day maintenance managers need to supplement their knowledge base with the current state-of-the-art maintenance management.

The demands on the modern maintenance professionals have never been greater.  The constant push to improve plant productivity and keep machines running at maximum output has now been combined with new pressures to demonstrate enhanced cost effectiveness return on investment and improve the competitiveness of the organization.
In response to the above demand, the King Fahd University Petroleum & Minerals through Deanship of Graduate Studies has formed a committee consisting of multi-disciplines senior faculty to develop a proposal for such a program. The committee met several times and reviewed the experiences of KFUPM departments which over courses in this field as well as that of other international institutions. Based on that, the committee developed this proposal. 
This proposal presents the outline of the program which includes the program objectives, outcomes, course structure, course description, degree plan, and the implementation plan. 
Objectives of the Program
Overall Objective

· Provide state of the art knowledge in maintenance engineering & management to meet the needs of industry at the national, regional, and international levels and to ensure health, safety, welfare, and the protection of the environment for the users.
The specific objectives of the program are:

1.
Present different philosophy and strategies to enable graduates to plan, design, and execute effective maintenance program in various types of industries and strive for continuous improvement of assets and service quality to meet users' needs and expectations.
2.
Equip graduates with the essentials reliability theory and engineering to enable them to develop and enhance reliability programs.

3.
Equip graduates with the state of the art condition monitoring technologies and instrumentation.

4.
Equip graduates with the techniques to preserve infrastructure and facilities over their life cycle.

5.
Present techniques for maintenance budget allocation and effective utilization of resources.

6. Provide graduates with techniques for improving Maintenance Systems

7. Provide graduates with necessary skills for Computerized Maintenance Management systems and logistic support  

Program Outcomes

Graduates of this program should be able to perform the followings:

1.
Develop effective maintenance strategy and continuously improve maintenance systems.
2.
Develop planned maintenance programs.
3.
Develop and evaluate plants' reliability programs.

4.
Monitor the execution of maintenance and reliability programs

5.
Address maintenance capacity planning issues and estimate required resources for effective and efficient maintenance. 
6.
Assess Maintenance Management Systems and suggest improvement.
7.
Select and utilize effectively computerized maintenance management systems.

8.
Utilize state of the art condition monitoring techniques to develop effective maintenance policies.

9.
Administer all the stages of maintenance contract including defining specifications and requirements, selection of appropriate contractors and monitoring contractor performance. 
10.
Utilize Life Cycle techniques and Risk Management to select evaluation of different assets.

Objective vs. Outcomes 
Table 1 presents the relationship between objectives and outcome.
Table 1: A Matrix Relating Program Learning Outcomes to Program Objectives
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Course Structure

The course structure for the MMEM program would follow the guidelines set by the University for Masters Degree without thesis requirement. Students would have to complete 42 hours for graduating with MMEM program. This would have 36 hours of core courses, 3 hours of an elective from KFUPM graduate courses, 3 hours of    MMEM report and zero credit hour of seminar.
Required Courses

The course requirements of the program are as follows:

MMEM   501
Maintenance Management
MMEM   502 
Maintenance Planning and Control
MMEM   503
Reliability Engineering
MMEM   504
Safety and Environmental issues
MMEM   505 
Preventive maintenance modeling and strategies.

MMEM   506
Life Cycle Costing (LCC)
MMEM   507 
Maintenance Modeling and Analysis
MMEM   xxx     KFUPM graduate course elective

MMEM   508 
Maintenance Procurement and Budgeting
MMEM   509 
Condition Monitoring Technologies 
MMEM   510 
Quality Management
MMEM   599 Research Seminar
MMEM   511
Computerized Maintenance Management Systems 
MMEM   512
Reliability Centered Maintenance
MMEM   600 
Research  Report 





Courses description
MMEM 501 Maintenance Management



(3 0 3)
Maintenance Strategy, Organizing the maintenance structure, Maintenance management techniques, Measuring and benchmarking Performance, Continuous improvement, Reengineering maintenance processes. Computer application. Case studies
Prerequisite:  Graduate Standing
MMEM 502
Maintenance Planning and Control

The course deals with the planning and control activities in maintenance systems. Topics include: review of planning activities in maintenance, maintenance control,  planned maintenance, maintenance work forecasting, capacity planning, maintenance planning and scheduling,  maintenance material control, maintenance performance measures and reporting.
Prerequisite:  Graduate Standing
MMEM 503 Reliability Engineering

Repairable and non-repairable systems, modes of failure and definition of life, failure rates characterization and reliability models. Reliability data analysis and interpretation: emphasizing use of Excel and other reliability software. Systems Reliability, Systems analysis using Reliability Block Diagrams. Case studies and applications. 
Prerequisite:  Graduate Standing

MMEM 504
Safety and Environmental issues

Safety measurement and standards, safety auditing, safety procedures for maintenance, ISO 14000 series related to the environment, impact of maintenance on the environment.

Prerequisite:  Graduate Standing

MMEM 505 Preventive maintenance modeling and strategies.

Preventive Maintenance: Perfect and imperfect maintenance. Preventive maintenance strategies and economics of preventive maintenance. Corrective Maintenance: RAM Analysis. Availabilty models and steady state availability. Optimal Inspection intervals. Predictive Maintenance: Brief introduction to Condition monitoring techniques as invaluable tools for plant intelligence. Cost and benefits of predictive maintenance technologies and software.  Spare Parts Forecasting and Spares Stocking Policies
Prerequisite: MMM 503
MMEM 506 Life Cycle Costing (LCC)



(3 0 3)

Life cycle costing approach. Types, uses, sources, and output of data. LCC techniques, Managing risk and uncertainty, Depreciation, replacement and breakeven analysis, managing project value through LCC. Problems of applications of LCC. Computer Applications.
Prerequisite:  Graduate Standing
MMEM 507 Maintenance Modeling and Analysis            (3 0 3)
This course focuses on mathematical models in maintenance. Topics include: review of mathematical models for maintenance, component replacement models, Block replacement models, models for spare parts provisioning, models for condition based models including proportional hazard models.
Prerequisite:  Graduate Standing
MMEM 508 Maintenance Procurement and Budgeting
(3 0 3)

Types of Maintenance contracts, maintenance contract documents, estimating and budgeting, Chart of account, Expense budget, Capital budget, accountability for budget, and preparation of the budget. 
Prerequisite:  Graduate Standing

MMEM 509 Condition Monitoring Technologies 

(3 0 3)
Condition monitoring technologies in predictive maintenance, in depth study of use of vibration analysis, acoustic emission, infrared thermograph, leak detection, oil analysis, and emission monitoring. Devices and products for condition monitoring. Data acquisition and use of predictive maintenance software to analyze and interpret the results of condition monitoring, base line database development. Case studies and computer applications
Prerequisite:  Graduate Standing
MMEM 510
Quality Management




(3 0 3)
Principals of Quality management, Deming fourteen quality points, Deming cycle, quality assurance, ISO standards for quality. Statistical process control, SPC tools and inspection plans. Re-engineering of processes, benchmarking., six sigma. Applications of quality tools in maintenance.
Prerequisite:  Graduate Standing

MMEM 511 Computerized Maintenance Management Systems (CMMS)








(3 0 3)

Basic System Features, System Modules, Functions Included in Modules,  System Operating Details, CMMS evaluation and selection, CMMS Implementation, System Operation, Reports, Benefits of Using CMMS.

Prerequisite:  Graduate Standing

MMEM 512 Reliability Centered Maintenance 

(3 0 3)
Introduction to Maintenance Strategy Review & Reliability Centered Maintenance .RCM objectives: minimize costs; meet safety and environmental as well as operational goals. Failure Mode Effects and Criticality Analysis (FMECA), Ranking of systems and equipment, RCM Process the 7 steps, Implementation and life after the RCM study. Case Studies.
Prerequisite : MMEM 505
MMM 599 Research Seminar




(1-0-0)

Identification of a research topic in the field of maintenance engineering and management, literature survey, and topic development. Structured presentation on selected topic. Submission of a research paper. 
Prerequisite:  Graduate Standing
MMEM 600 MMEM Research  Report 



(0-0-3)

A report on an independent study in maintenance subject performed under the supervision of a faculty advisor. This report should include an introduction to the topic, literature review, research methodology, analysis of data, conclusions and recommendations, appendices and references. The report will be presented and orally examined by a faculty committee. 
Prerequisite:  MMEM 599
Courses vs. Outcomes

Table 2 illustrates the relationship between courses and outcomes. Table 2 shows that all proposed courses contribute to the programs' outcomes and hence to program objectives.




Table 2: A Matrix Relating Program Learning Outcomes to Program Objectives
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 MMEM. Degree Plan        
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MMEM   501
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Second Semester

MMEM   505 

Preventive, Cor. and Pred. Maintenance
3
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Life Cycle Costing (LCC)
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Third Semester
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Fourth Semester
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Research  Report 
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Total Credit Hours for Master of Maintenance Program = 42
Master of Maintenance Engineering & Management. (MMEM) Degree requirements 

The MMEM program in Maintenance  Engineering and Management requires the completion of 42 credit hours which include 36 credit hours of required courses, a 3 credit hours of an elective from a KFUPM  graduate courses and a 3 credit hours of Master of Maintenance Engineering and Management report and a research seminar. 

The MMEM program in Maintenance Engineering and Management also requires meeting all the requirements of the Deanship of Graduate Studies.
Implementation Plan

To start the program infrastructure and resources would be needed. One Director needs to be appointed specifically for this program. One secretary should also be hired to assist the Director. Office space for the Director and secretary needs to be allocated in the University premises. Office equipment will also be required for the Director’s office. Computer lab needs to be set up for the students. Faculty from different departments will be selected to teach courses, conduct joint research, supervise master of engineering reports and administration of the program. The Program Director reports to an Academic Dean with resources and most faculties related with specialization to the program.

The MMEM program is similar to the Executive MBA program in the sense that both consist of 42 credit hours curriculum that provides a complete framework for the program. Structured around a small-class format, this program facilitates the transfer of knowledge and skills needed to achieve the necessary attributes for success in an ever-evolving business environment. To accommodate the busy schedule of its participants, the MMEM program can be structured as a two-year (four semesters) program. During each semester, the participants can meet every two weeks on Wednesdays and Thursdays. Classes will be held at the KFUPM campus facilities designed for executive training. For this format to be successful the ideal size of the class should be around 10 and the course structure needs to be fixed so that all students take same courses and  graduate at the same time as is the case with executive MBA. 

Appendix I 
Courses which were reviewed at KFUPM

ARE   COURSES

ARE 511
Construction and Maintenance Modeling

ARE 512
Building Life Cycle Costing

ARE 513
Building systems Evaluation & Selections

ARE 514
Post Occupancy Evaluation

ARE 515
Facilities Operations & Maintenance

ARE 517
Building Defects and Maintenance

ARE 522
Facilities Planning and Relocation

ARE 524
Facilities Maintenance Management

ARE 529
Quality assessment of Facilities Management

ARE 516
Safety Systems in Buildings

ARE 520
Principles of Facilities Management Facilities

ARE 526
Computer-Aided Facilities Management

ARE 528
Real Estate Management


CE COURSES
CE 504
Corrosion in  Concrete

CE 502
Evaluation And Testing of Concrete Structures

CE 603
Repair and Rehabilitation of  Concrete Structure


ME COURSES

ME 424
Maintenance Engineering

ME 462
Reliability for Mechanical Engineers

ME 437       Design and Rating of Heat Exchangers

ME 562       Vibration Measurement and Analysis 

ME 564 
Vibration Measurement and Analysis

ME 564
 Noise and Vibration Control
SE COURSES
SE 480
Reliability & Maintainability

SE 429
Maintenance Planning & Control

SE 529
Advanced Maintenance Planning & Control

SE 531
System Reliability and Maintainability

SE 533
Advanced Work Management & Analysis

SE 520
Analytical Methods in  Facilities Location and Layout

SE 535
Design and Experiment.

SE 501
Survey of Operations Research Models and its 
Applications.

SE 508
Advance production System and  Inventory Control.

SE 534
Advance Quality Control

CEM courses

CEM  510 
Construction Planning and Scheduling
CEM
520 
Construction Contracting and Administration
CEM
512 
Value Engineering
CEM
516
Risk Management in Construction

Other Courses

OM 502 
Management science

MGT 501 
Principles of management

Acct 501 
Financial Accounting

Appendix II
Master Programs which were reviewed:
1-Central Queensland University program in maintenance management

http://www.engineering.cqu.edu.au/pstgrad/structure.htm
2-Manchester University program in Maintenance Engineering and Asset Management

http://www.eps.manchester.ac.uk/graduateschool/maintenanceengineering/maintenanceengineering/
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