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Engineering analysis of safety, quantitative and qualitative safety, safety
models, safety. Principles of environmental management. Environmental management system
standards. Occupational health and safety management system standards. Safety laws. Ethics

for engineering safety and environmental management.
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Principles of operations research, optimum control theory, management with
single objective and multiple objectives, modeling and mathematical models, solution
techniques using mathematical models, numerical and statistical safety methods, applications

for safety engineering and environmental management.
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Concept framework of environmental risk assessment. Environmental risk
assessment for sustainable development. Key stages of environmental risk assessment. Risk

screening and prioritization. Evaluating significant of risk. Option, appraisal and decision making.

Social risk and monitoring. Case studies.
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Accident and hazard occurred in industry, analysis and evaluation of risk by

statistical methods, system designs for occupational safety and worklife quality of workers.
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Ergonomics and its relationships with safety, operation designs with respect to

human factors and maintaining safety levels continuously.
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Safety considerations in piping systems and relief systems design, materials

and safety equipments selection, electrical safety systems, special safety considerations, safety

documentation.
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Principle of ventilation, local exhaust hoods, air cleaning devices. Air duct
system design. Indoor air quality. Monitoring and testing of ventilation systems.
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(Fire Safety Design)
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Principle of fire safety, building code and fire protection regulations, local and
international fire protection standards. Means of egress, egress signage and emergency light.

Portable fire extinguisher. Fire alarm systems. Water-based fire protection systems. Gaseous fire

extinguishing systems.
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Sources of ignition. Industrial fire hazards. Hazardous materials. Storage and
transportation of hazardous materials. Hazardous materials emergencies. Emergency plan. Loss

prevention.
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Concepts of safety engineering management in civil engineering. Manpower,
material, machine and financial management in civil engineering. Quality management.
Temporary structure system and demolishing management. Accident and danger in civil

engineering work. Safety engineering management for fire protection. Role and function of

safety administrator in civil engineering work.
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Nuclear reaction, radiation, utilization of radiation. Radiation hazard and

prevention. Nuclear power generation, nuclear power plant, nuclear fuel. Safety standards and
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accidental prevention of nuclear power plant. Safety culture and human error. Spent fuel and
radioactive waste management. Nuclear energy and accident. Human health effect. Case

studies.
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Classification of solid and hazardous wastes, sources, type and quantity.
Regulation for hazardous waste management. Pollution prevention planning. Application of
cleaner technology. Life cycle concepts. Pollution prevention economics.  Solid waste
management, laws and regulations, characterization of solid waste, waste management

alternatives. Solid waste reduction, recycling, waste exchange. Case studies.
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Environmental science concept. Thermodynamic of ecosystem and human
system. Ecology and biodiversity. Pollution sciences. Climate change. Environmental economics,

laws and policy.
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Environmental health problems and their effects on health and ecological
systems, management of indoor and outdoor environments, control of pest, general wastes and

infectious wastes, management in cases of disaster, use of administrative technique and

appropriate technology to control and solve environmental health problems.
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Sources of industrial pollution, laws and regulation involved in industrial
pollution control, industrial pollution control and prevention, effects of noise pollution and
vibration on human and environment, pollution evaluation in industry, environmental

management system design for industry.
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Research principles and methods in engineering and technology management,
problem analysis for research topics identification, data collecting for research planning,
identification of samples and techniques. Research analysis, result explanation and discussion,

report writing, presentation, and preparation for journal publication.
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Independent study on interesting topic at the master’s degree level, compile

into a written report.
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Selected topics in safety engineering and environmental management at the

master’s degree level, topics are subject to change in each semester.
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Presentation and discussion of interesting topics in safety engineering and

environmental management at the master’s degree level.
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Study and research in safety engineering and environmental management at

the master’s degree level and compile into a written report.
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Research at the master’s degree level and compile into thesis.
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