Morning

VI. Engineering Economics 8%

A. Discounted cash flow (e.g., equivalence, PW, equivalent annual FW,

rate of return)

B. Cost (e.g., incremental, average, sunk, estimating)

C. Analyses (e.g., breakeven, benefit-cost)

D. Uncertainty (e.g., expected value and risk)
Afternoon

VIII. Process Design and Economic Optimization 10%

A. Process flow diagrams (PFD)

B. Piping and instrumentation diagrams (P&ID)

C. Scale-up

D. Comparison of economic alternatives (e.g., net present value, discounted

cash flow, rate of return)

E. Cost estimation
XI. Safety, Health, and Environmental 5%

A. Hazardous properties of materials (e.g., corrosive, flammable, toxic),

including MSDS

B. Industrial hygiene (e.g., noise, PPE, ergonomics)

C. Process hazard analysis (e.g., using fault-tree analysis or event tree)

D. Overpressure and underpressure protection (e.g., relief, redundant control,

intrinsically safe)

E. Storage and handling (e.g., inerting, spill containment)

F. Waste minimization

G. Waste treatment (e.g., air, water, solids)
