ANNA UNIVERSITY, CHENNAI
NON- AUTONOMOUS COLLEGES AFFILIATED TO ANNA UNIVERSITY
M.E. INDUSTRIAL SAFETY ENGINEERING
REGULATIONS - 2021
CHOICE BASED CREDIT SYSTEM

| TO IV SEMESTERS CURRICULA AND | SEMESTER SYLLABUS

SEMESTER |
Periods per Total
SIl. | C . .
NoO gg;ze Course Title Category Week Contact Credits
' L] TP Periods
THEORY
1. MA4114 | Probability and
Statistical Methods FC % v 0 4 4
2. IS4101 | Principles of Safety PCC 3 0 0 3 3
Management
3. 1IS4102 | Environmental Safety PCC 3
4, 1S4103 Occupgtlonal _Health and PCC 3 0 0 3 3
Industrial Hygiene
5. 1S4104 Industrla_l Safety, Health PCC 3 0 0 3 3
and Environment Acts
6. RM4151 | Research Methodology RMC 2 0 0 5 5
and IPR
7. Professional Elective - | PEC 3 0 0 3 3
8. Audit Course — I* AC 2 0 0 2 0
PRACTICAL
9. [1S4111 | Safety Audit | EEC o[ o] 2 2 1
TOTAL | 23 | O 2 25 22

* Audit Course is optional
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SEMESTER Il

SI. | Course Periods per Total
No. Code Course Title Category Week Contact Credits
L | T | P |Periods
THEORY
1. 1S4201 | Fire En_glneerlng and PCC 3 0 0 3 3
Explosion Control
2. IS4202 | System Slmula_tlon and PCC 4 0 0 4 4
Hazard Analysis
3. IS4203 | Electrical Safety PCC 3 0 0 3 3
4. 1IS4204 | Safety in Process PCC 3 0 0 3 3
Industries
Professional Elective - I PEC 3 0 0 3 3
: Professional Elective- Il PEC 3 0 0 3 3
£ Audit Course - II* AC 2 0 0 2 0
PRACTICAL
3 1S4211 In_dustrlgl Safety and PCC 0 0 4 4 1
Simulation Laboratory
9. IS4212 | Technical Seminar - | EEC 0 0 2 2 1
TOTAL | 21 0 6 27 21
* Audit Course is optional
SEMESTER Il
Periods per Total
Sl. | Course . .
NoO Code Course Title Category Week Contact | Credits
' L] T |P Periods
THEORY
1. | 154351 | Reliability Engineering PCC 3 0 0 3 3
2. Professional Elective - IV | PEC 3 0 0 3 3
3. Professional Elective - V PEC 3 0 0 3 3
4, Open Elective OEC 3 0 0 3 3
PRACTICAL
5. | I1S4311 | project Work | EEC | 0 | © 12 12 6
6. 1IS4312 | Industrial Safety ' EEC 0 0 4 4 5
Assessment — Internship
TOTAL | 12 0 16 28 20
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SEMESTER IV

Periods per
r\i Cé’ﬁ;f;e Course Title Category Weekp cz(r)nttglct Credits
L \ T \ P | Periods
PRACTICAL
1. |1S4411  |Pproject Work Ii EEC 0 | 0|24 24 12
TOTAL| 0 | 0 |24 24 12

TOTAL CREDITS TO BE EARNED FOR THE AWARD OF THE DEGREE: 75
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PROFESSIONAL ELECTIVES

SEMESTER I, ELECTIVE |

Periods per Total
SI. | Course . :
No.| Code Course Title Category Week Contact Credits
' L T |P Periods
1 IL4076 i
Plant 'Layout and Material PEC 3 0 0 3 3
Handling
2 IS4001 | Work Study and
Ergonomics PEC 3 0 0 3 3
3 IL4074 Human _ Factors in PEC
Engineering
4 IS4002 | Maintainability Engineering PEC 3 3
5 |1S4003 | Optimization Techniques PEC 3 0 0 3 3
SEMESTER I, ELECTIVE Il & 1lI
Periods per Total
I r . .
Sl.-| Course Course Title Category Week Contact Credits
No. | Code .
L T |P Periods
1 IS4004 | Transport Safety PEC 3 0 0 3 3
2 1S4005 Fireworks Safety PEC 3 0 0 3 3
3 IS4006 | Safety in Construction PEC 3 0 0 3 3
4 1S4007 Nuclear . Engineering and PEC 3 0 0 3 3
Safety.
5 IS4008 | Safety in Textile Industry PEC 3 0 0 3 3
6 IS4009 | Safety in Mines PEC 3 0 0 3 3
7 IS4010 | Dock Safety PEC 3 0 0 3 3
SEMESTER Ill, ELECTIVE IV & V
Periods per Total
SI. |Course . .
No.| Code Course Title Category Week Contact Credits
' L T |P Periods
1 IS4011 | Safety in  Engineering PEC 3 0 0 3 3
Industry
2 IS4012 | Quality _ Engineering in PEC 3 0 0 3 3
Production Systems
4 IS4013 | ISO 45001 and ISO 14000 PEC 3 0 0 3 3
5 IS4014 | Artificial Intelligence and PEC 3 0 0 3 3
Expert Systems
6 IL4072 | Design of Experiments PEC 3 0 0 3 3
7 IS4071 | Data Analytics PEC 3 0 0 3 3
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Registration for any of these courses is optional to students

AUDIT COURSES (AC)

PERIODS PER
SL. | COURSE COURSE TITLE WEEK CREDITS
NO. CODE L T P
1. AX4091 | English for Research Paper Writing 2 0 0 0
2. AX4092 | Disaster Management 2 0 0 0
3. AX4093 | Constitution of India 2 0 0 0
4. | AX4094 | BOMWID Gev&GHIWILD 2 0o | o 0
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MA4114 PROBABILITY AND STATISTICAL METHODS

T P C
0O 0 4
COURSE OBJECTIVES:

To provide students with basic concepts of probability theory.

To provide the most appropriate estimator of the parameter in statistical inference.

To decide whether to accept or reject a specific value of a parameters.

To avoid or at least to minimize, the problems of estimating the effects of the independent
variable by experimental designs.

To learn methods for analyzing time series data to extract meaningful statistical characteristic
of data.

bR

o

UNIT I PROBABILITY AND RANDOM VARIABLES 12
Probability — Axioms of probability — Conditional probability — Baye’s theorem - Random variables —
Probability function — Moments — Moment generating functions and their properties — Binomial,
Poisson, Geometric, Uniform, Exponential, Gamma and Normal distributions — Function of a random
variable.

UNIT Il ESTIMATION THEORY 12
Principle of least squares — Regression — Multiple and partial correlations — Estimation of parameters
— Maximum likelihood estimates — Method of moments.

UNIT I TESTING OF HYPOTHESIS 12
Sampling distributions — Small and large samples and problems — Tests based on Normal, t -
distribution, Chi - square, Goodness of fit and F = distributions.

UNIT IV DESIGN/OF EXPERIMENTS 12
Analysis of variance — Completely randomized design — Randomized block design — Latin square
design — 2% Factorial designs.

UNIT V TIME SERIES 12
Characteristics and representation — Moving averages — Exponential smoothing — Auto regressive
processes.

TOTAL : 60 PERIODS

COURSE OUTCOMES:
After completing this course, students should demonstrate competency in the following topics:
e Basic probability axioms and rules and the moments of discrete and continuous random
variables.
e Least squares, correlation, regression, consistency, efficiency and unbiasedness of
estimators, method of maximum likelihood estimation and Central Limit Theorem.
e Use statistical tests in testing hypotheses on data.
e List the guidelines for designing experiments and recognize the key historical figures in Design
of Experiments.
o Differentiate between various time series models and application of these models
appropriately to engineering problems.
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REFERENCES :

1. Anderson, O.D, “Time Series Analysis: Theory and Practice”, North - Holland, Amsterdam,
1982.

2. Devore, J. L., “Probability and Statistics for Engineering and Sciences”,
9™ Edition, Cengage Learning, 2016.

3. Gupta S.C. and Kapoor V.K.” Fundamentals of Mathematical Statistics”,
12" Edition, Sultan and Sons, New Delhi, 2020.

4. Johnson, R.A., Miller, I and Freund J., “Miller and Freund’s Probability and Statistics for
Engineers, 9™ Edition, Pearson Education, Asia, 2016.

5. Montgomery D.C and Johnson, L.A, “Forecasting and Time Series”, 6" Edition, McGraw Hill,
1990.

1S4101 PRINCIPLES OF SAFETY MANAGEMENT LTPC
3 003
UNIT | CONCEPTS AND TECHNIQUES 9

History of Safety movement —Evolution of modern safety concept- general concepts of management
— planning for safety for optimization of productivity -productivity, quality and safety-line and staff
functions for safety-budgeting for safety-safety policy. Incident Recall Technique (IRT), disaster
control, job safety analysis, safety survey, safety inspection, safety sampling, evaluation of
performance of supervisors on safety.

UNIT Il SAFETY AUDIT, 9
Components of safety/ audit,/types/of audit, audit methodelogy, nan-conformity reporting (NCR),
audit checklist and report — review of inspection, remarks by government agencies, consultants,
experts — perusal of accident and safety records, formats — implementation of audit indication -
liaison with departments to ensure co-ordination — check list — identification of unsafe acts of workers
and unsafe conditions in the shop floor.

UNIT Il ACCIDENT INVESTIGATION AND REPORTING 9
Concept of an accident, reportable and non reportable accidents, reporting to statutory authorities —
principles of accident prevention — accident investigation and analysis — records for accidents,
departmental accident reports, documentation of accidents — unsafe act and condition — domino
sequence — supervisory role — role of safety committee —cost of accident.

UNIT IV SAFETY PERFORMANCE MONITORING 9
ANSI (Z16.1) Recommended practices for compiling and measuring work injury experience —
permanent total disabilities, permanent partial disabilities, temporary total disabilities - Calculation of
accident indices, frequency rate, severity rate, frequency severity incidence, incident rate, accident
rate, safety “t” score, safety activity rate — problems.

UNIT V SAFETY EDUCATION AND TRAINING 9
Importance of training-identification of training needs-training methods — programmes, seminars,
conferences, competitions — method of promoting safe practice - motivation — communication - role
of government agencies and private consulting agencies in safety training — creating awareness,
awards, celebrations, safety posters, safety displays, safety pledge, safety incentive scheme, safety
campaign — Domestic Safety and Training.

TOTAL: 45 PERIODS
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REFERENCES

1. “Accident Prevention Manual for Industrial Operations”, N.S.C.Chicago, 13" Edition 2009.
2. Blake R.B., “Industrial Safety” Prentice Hall, Inc., New Jersey,. 3" Edition 2000.

3. Dan Petersen, “Techniques of Safety Management”, McGraw-Hill Company, Tokyo, 1981.
4. Heinrich HW. “Industrial Accident Prevention” McGraw-Hill Company, New York, 1980

5. John Ridley, “Safety at Work”, Butterworth and Co., London, 1983

6

Lees, F.P., “Loss Prevention in Process Industries” Butterworth publications, London,
2" edition, 1990.

7. Relevant Indian Standards and Specifications, BIS, New Delhi.
8. “Safety and Good House Keeping”, N.P.C., New Delhi, 1985.
1S4102 ENVIRONMENTAL SAFETY L TPC
3 003
UNIT | AIR POLLUTION 9

Classification and properties of air pollutants — Pollution sources — Effects of air pollutants on human
beings, Animals, Plants and Materials - automobile pollution-hazards of air pollution-concept of clean
coal combustion technology - ultra violet radiation, infrared radiation, radiation from sun-hazards due
to depletion of o0zone - deforestation-ozone holes-automobile exhausts-chemical factory stack
emissions-CFC.

UNIT Il WATER POLLUTION 9
Classification of water ‘pollutants-health® hazards-sampling=and' analysis” of water-water treatment -
different industrial effluents and their treatment and disposal -advanced wastewater treatment -
effluent quality standards and laws- chemical industries, tannery, textile effluents-common treatment.

UNIT I HAZARDOUS WASTE MANAGEMENT 9
Hazardous waste management in India-waste identification, characterization and classification-
technological options for collection, treatment and disposal of hazardous waste-selection charts for
the treatment of different hazardous wastes-methods of collection and disposal of solid wastes-health
hazards-toxic and radioactive wastes-incineration and verification - hazards due to bio-process-
dilution-standards and restrictions — recycling and reuse.

UNIT IV ENVIRONMENTAL MEASUREMENT AND CONTROL 9
Sampling and analysis — dust monitor — gas analyzer, particle size analyzer — lux meter-pH meter —
gas chromatograph — atomic absorption spectrometer.

Gravitational settling chambers-cyclone separators-scrubbers-electrostatic precipitator - bag filter —
maintenance - control of gaseous emission by adsorption, absorption and combustion methods-
Pollution Control Board-laws.

UNIT V POLLUTION CONTROL IN PROCESS INDUSTRIES 9
Pollution control in process industries - cement, paper, petroleum-petroleum products-textile-
tanneries-thermal power plants — dying and pigment industries - eco-friendly energy.

TOTAL: 45 PERIODS
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REFERENCES

1. E. C Wolfe, Race to Save to Save Planet, Wadsworth Publishing Co., Belmont, CA 2006.

2. G. T Miller, Environmental Science: Working with the Earth, 11" Edition, Wadsworth Publishing
Co., Belmont, CA, 2006

3. M.J Hammer,., and M.J Hammer,., Jr., Water and Wastewater Technology, Pearson Prentice
Hall, 2006

4. Rao, CS, “Environmental pollution engineering:, Wiley Eastern Limited, New Delhi, 1% January
2018.

5. S. P. Mahajan, “Pollution control in process industries”, Tata McGraw Hill Publishing Company,
New Delhi, 2006.

6. Varma and Braner, “Air pollution equipment”, Springer Publishers, Second Edition.

1S4103 OCCUPATIONAL HEALTH AND INDUSTRIAL HYGIENE

wr

UNIT | PHYSICAL HAZARDS 9
Noise, compensation aspects, noise exposure regulation, properties of sound, occupational damage,
risk factors, sound measuring instruments, octave band analyzer, noise networks, noise surveys,
noise control program, industrial audiometry, hearing conservation programs- vibration, types, effects,
instruments, surveying procedure, permissible exposure limit.

lonizing radiation, types, effects, monitoring instruments,. control pragrams, OSHA standard- non-
ionizing radiations, effects, types, radar hazards, microwaves and radio-waves, lasers, TLV- cold
environments, hypothermia, wind chill index, control measures- hot environments, thermal comfort,
heat stress indices, acclimatization, estimation and control

UNIT Il CHEMICAL HAZARDS 9
Recognition of chemical hazards-dust, fumes, mist, vapour, fog, gases, types, concentration,
Exposure vs. dose, TLV - Methods of Evaluation, process or operation description, Field Survey,
Sampling methodology, Industrial Hygiene calculations, Comparison with OSHAS Standard.

Air Sampling instruments, Types, Measurement Procedures, Instruments Procedures, Gas and
Vapour monitors, dust sample collection devices, personal sampling

Methods of Control - Engineering Control, Design maintenance considerations, design specifications -
General Control Methods - training and education

UNIT Il BIOLOGICAL AND ERGONOMICAL HAZARDS 9
Classification of Biohazardous agents — examples, bacterial agents, rickettsial and chlamydial agents,
viral agents, fungal, parasitic agents, infectious diseases — Covid SARS - Biohazard control program,
employee health program-laboratory safety program-animal care and handling-biological safety
cabinets - building design.

Work Related Musculoskeletal Disorders —carpal tunnel syndrome CTS- Tendon pain-disorders of the
neck- back injuries.
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UNIT IV OCCUPATIONAL HEALTH AND TOXICOLOGY 9
Concept and spectrum of health - functional units and activities of occupational health services, pre-
employment and post-employment medical examinations - occupational related diseases, levels of
prevention of diseases, notifiable occupational diseases such as silicosis, asbestosis,
pneumoconiosis, siderosis, anthracosis, aluminosis and anthrax, lead-nickel, chromium and
manganese toxicity, gas poisoning (such as CO, ammonia, coal and dust etc) their effects and
prevention — cardio pulmonary resuscitation, audiometric tests, eye tests, vital function tests.

Industrial toxicology, local, systemic and chronic effects, temporary and cumulative effects,
carcinogens entry into human systems.

UNIT V OCCUPATIONAL PHYSIOLOGY 9
Man as a system component — allocation of functions — efficiency — occupational work capacity —
aerobic and anaerobic work — evaluation of physiological requirements of jobs — parameters of
measurements — categorization of job heaviness — work organization — stress — strain — fatigue — rest
pauses — shift work — personal hygiene.
TOTAL: 45 PERIODS
REFERENCES:
1. Benjamin O.Alli, Fundamental Principles of Occupational Health and Safety ILO 2008.
2. Danuta Koradecka, Handbook of Occupational Health and Safety, CRC, 2010.
3. E.J. McCornick, and M. S Sanders, Human Factors in Engineering and Design, Tata McGraw-Hill,
1992.
4. Encyclopedia of “Occupational Health and Safety”, Vol.l and II, published by International Labour
Office, Geneva, 1985

5. Hand book of “Occupational Safety and Health”, National Safety Council, Chicago, 2002.

6. Lawrence Slote ,'Handbook of‘occupational safety and health, Wiley=2001.

7. Louis J. Di Berardinis, Handbook of occupational safety and health Wiley, 1999.

8. Interim guidance “COVID-19: Occupational health and safety for health workers”,

WHO & ILO,2021.

1S4104 INDUSTRIAL SAFETY, HEALTH AND ENVIRONMENT ACTS LTPC
300 3

UNIT | FACTORIES ACT - 1948 9

Statutory authorities — inspecting staff, health, safety, provisions relating to hazardous processes,
welfare, working hours, employment of young persons — special provisions — penalties and
procedures-Tamilnadu Factories Rules 1950 under Safety and health chapters of Factories Act 1948.
Forms, Registers and notices — Tamilnadu Safety Officer Rules 2005- with updated Amendments.

UNIT Il ENVIRONMENT ACT - 1986 9
General powers of the central government, prevention, control and abatement of environmental
pollution-Biomedical waste (Management and handling Rules, 1989-The noise pollution (Regulation
and control) Rules, 2000-The Batteries (Management and Handling Rules) 2001- No Objection
certificate from statutory authorities like pollution control board.
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Air Act 1981 and Water Act 1974: Central and state boards for the prevention and control of air
pollution-powers and functions of boards — prevention and control of air pollution and water pollution —
fund — accounts and audit, penalties and procedures.

UNIT I MANUFACTURE, STORAGE AND IMPORT OF HAZARDOUS CHEMICAL RULES
1989 AND MAJOR ACCIDENT HAZARD CONTROL RULES AND AMENDMENT
9
Definitions — duties of authorities — responsibilities of occupier — notification of major accidents —
information to be furnished — preparation of offsite and onsite plans — list of hazardous and toxic
chemicals — safety reports — safety data sheets. Major Accident Hazard Control Rules. Hazardous
Wastes (management, handling and Transboundary Movement) Rules 2016.

UNIT IV OTHER ACTS AND RULES 9
Indian Boiler (Amendments) Act 2007, static and mobile pressure vessel rules (SMPV), motor vehicle
rules, The Mines and Minerals (Development & Regulation) Amendment Act, 2015, workman
compensation act, rules — electricity act and rules — hazardous wastes (management, handling and
transboundary) rules, 2008 - the building and other construction workers act 1996., Petroleum rules,
Gas cylinder rules 2016, Explosives Act 1884 - Pesticides Act — E waste (management) rules 2016.

UNIT V INTERNATIONAL ACTS AND STANDARDS 9
Occupational Safety and Health act of USA (The Williames - Steiger Act of 1970) — Health and safety
work act (HASAWA 1974, UK) — ISO 14001 — ISO 45001 , European Safety and Health Legislations,
American Petroleum Institute (API) Standards, Oil Industry Safety Directorate (OISD) Standards,
National Fire Protection Association (NFPA) Standards, Atomic Energy Regulatory Board (AERB),
American National Standards Institute(ANSI).

TOTAL: 45 PERIODS

REFERENCES

1. The Factories Act 1948, Madras Book Agency, Chennai, 2000

2. The Environment Act (Protection) 1986, Commercial Law Publishers (India) Pvt.Ltd., New Delhi.

3. Water (Prevention and control of pollution) act 1974, Commercial Law publishers (India)
Pvt.Ltd.,New Delhi.

4. Air (Prevention and control of pollution) act 1981, Commercial Law Publishers (India) Pvt.Ltd.,
New Delhi.

5. The Indian boilers act 1923, Commercial Law Publishers (India) Pvt.Ltd., Allahabad.

6. The Mines Act 1952, Commercial Law Publishers (India) Pvt.Ltd., Allahabad.

7. The manufacture, storage and import of hazardous chemical rules 1989, Madras Book Agency,
Chennai.

8. Srinivasan S, “The Tamil Nadu Safety Officers Rules 2005” Madras Book Agency, Chennai,
28th Edition, 2017

RM4151 RESEARCH METHODOLOGY AND IPR LTPC
200 2
UNIT | RESEARCH DESIGN 6
Overview of research process and design, Use of Secondary and exploratory data to answer the
research question, Qualitative research, Observation studies, Experiments and Surveys.

UNIT Il DATA COLLECTION AND SOURCES 6
Measurements, Measurement Scales, Questionnaires and Instruments, Sampling and methods.
Data - Preparing, Exploring, examining and displaying.
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UNIT Il DATA ANALYSIS AND REPORTING 6
Overview of Multivariate analysis, Hypotheses testing and Measures of Association.
Presenting Insights and findings using written reports and oral presentation.

UNIT IV INTELLECTUAL PROPERTY RIGHTS 6
Intellectual Property — The concept of IPR, Evolution and development of concept of IPR, IPR
development process, Trade secrets, utility Models, IPR & Bio diversity, Role of WIPO and WTO in
IPR establishments, Right of Property, Common rules of IPR practices, Types and Features of IPR
Agreement, Trademark, Functions of UNESCO in IPR maintenance.

UNIT V PATENTS 6
Patents — objectives and benefits of patent, Concept, features of patent, Inventive step,
Specification, Types of patent application, process E-filling, Examination of patent, Grant of patent,
Revocation, Equitable Assignments, Licences, Licensing of related patents, patent agents,
Registration of patent agents.
TOTAL : 30 PERIODS
REFERENCES
1. Cooper Donald R, Schindler Pamela S and Sharma JK, “Business Research Methods”, Tata
McGraw Hill Education, 11e (2012).
2. Catherine J. Holland, “Intellectual property: Patents, Trademarks, Copyrights, Trade Secrets”,
Entrepreneur Press, 2007.
3. David Hunt, Long Nguyen, Matthew Rodgers, “Patent searching: tools & techniques”, Wiley,
2007.
4. The Institute of Company Secretaries of India, Statutory body under an Act of parliament,
“Professional Programme Intellectual Property Rightsy Law and practice”, September 2013.

1S4111 SAFETY AUDIT

or
o~
N g
=0

DESCRIPTION OF THE COURSE

e The students are expected to make a presentation on the state of Safety Audit from the
observation from the Industry Safety Department.

e A faculty guide is to be allotted and the Student will visit the industry to aware about the
Importance of the Safety.

o Students are encouraged to prepare the Safety System Guidelines from your observation
period of Inspection from the Industry Safety Department and contribute the same to the
Environment Contribution.

e The Students are advised to go through the below mentioned following heads of safety
Measures to be audit and inspect at the time of visit. Depending on the requirements of the
organizations, the audit can focus attention on the following aspects of a safety system and
make sure that your level of expertise in the safety system.

Every safety audit as per ‘The Code of Practice’ on Occupational Safety & Health ‘Indian Standard —
14489:2018, 1SO 45001:2018,EMS- ISO 14001:2015, NBC:2016 and other national and international
standard applicable to each particular industry.

» Safety Management systems.
* Fire and Explosion prevention, protection and emergency management.
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» Work injury prevention.

* Health hazards control.

 Evaluating emergency plan.

» First aid practices

* Management of health and safety

+ Accidents and accident reporting

* Asbestos

 Contractors

* Display screen equipment

* Electrical safety

* Emergency lighting

* Environmental protection

* Fire prevention and emergencies

» Hazardous substances

* Housekeeping and cleanliness

* Information and communication

* Kitchens, catering and food safety

« Lifts and lifting equipment

* Manual handling operations

* Noise

* Occupational health

* Personal protective equipment

* Plant rooms, machinery and equipment

* Risk assessment requirements

« Safety Policy

« Safety signs and notices

* Training

* Use of vehicles / vehicle safety

» Water services

» Welfare provision

» Working time

* Work at heights

» Workplace environment

* Accident prevention

* Identifying and correcting Regulatory Deficiencies

» Improvement of Employee Morale

* Identification and Elimination of Safety Hazards
TOTAL: 30 PERIODS

IL4076 PLANT LAYOUT AND MATERIAL HANDLING TPC
003
COURSE OBJECTIVES
e To provide provided with the knowledge of the process of analyzing and developing information
to produce a plant layout based on the locations and working conditions.
¢ To educate the students about the basic things of work conditions which includes ventilation,

comfort, lighting and its effect based on various nature of work.
e To provide knowledge on effective and safe layout design of an industry.
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UNIT | PLANT LOCATION 9
Selection of plant locations, territorial parameters, considerations of land, water, electricity, location for
waste treatment and disposal, further expansions

Safe location of chemical storages, LPG, LNG, CNG, acetylene, ammonia, chlorine, explosives and
propellants

UNIT II PLANT LAYOUT 9
Safe layout, equipment layout, safety system, fire hydrant locations, fire service rooms, facilities for
safe effluent disposal and treatment tanks, site considerations, approach roads, plant railway lines,
security towers.

Safe layout for process industries, engineering industry, construction sites, pharmaceuticals,
pesticides, fertilizers, refineries, food processing, nuclear power stations, thermal power stations,
metal powders manufacturing, fireworks and match works

UNIT Il WORKING CONDITIONS 9
Principles of good ventilation, purpose, physiological and comfort level types, local and exhaust
ventilation, hood and duct design, air conditioning, ventilation standards, application.

Purpose of lighting, types, advantages of good illumination, glare and its effect, lighting requirements
for various work, standards- Housekeeping, principles of 5S.

UNIT IV MANUAL MATERIAL HANDLING AND LIFTING TACKLES 9
Preventing common injuries, lifting by hand, team lifting and carrying, handling specific shape
machines and other heavy objects — accessories for manual handling, hand tools, jacks, hand trucks,
dollies and wheel barrows — storage of specific materials - problems with hazardous materials, liquids,
solids — storage and/handling! of /eryogenicyliguids, 4+ shipping and seceiving, 'stock picking, dock
boards, machine and tools, steel strapping.and sacking, glass and nails; pitch and glue, boxes and
cartons and car loading — personal protection — ergonomic considerations.

Fiber rope, types, strength and working load inspection, rope in use, rope in storage - wire rope,
construction, design factors, deterioration causes, sheaves and drums, lubrication, overloading, rope
fitting, inspection and replacement — slings, types, method of attachment, rated capacities, alloy chain
slings, hooks and attachment, inspection

UNIT V MECHANICAL MATERIAL HANDLING 9
Hoisting apparatus, types - cranes, types, design and construction, guards and limit devices, signals,
operating rules, maintenance safety rules, inspection and inspection checklist — conveyors,
precautions, types, applications.

Powered industrial trucks, requirements, operating principles, operators selection and training and
performance test, inspection and maintenance, electric trucks, gasoline operated trucks, LPG trucks —
power elevators, types of drives, hoist way and machine room emergency procedure, requirements
for the handicapped, types- Escalator, safety devices and brakes, moving walks — man lifts,
construction, brakes, inspection.

TOTAL: 45 PERIODS

REFERENCES:

1. "Accident prevention manual for industrial operations” N.S.C., Chicago, 1982.

2. Alexandrov. M.P. "Material handling equipment” Mir Publishers, Moscow, 1981

3. APPLE M. JAMES “Plant layout and material handling”, 3" edition, John Wiley and sons.
4. “Encyclopedia of occupational safety and health”, ILO Publication, 1985
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1IS4001 WORK STUDY AND ERGONOMICS

UNIT I WORK STUDY 9
Study of operations — work content — work procedure — breakdown — human factors — safety and
method study — methods and movements at the workplace — substitution with latest devices — robotic
concepts — applications in hazardous workplaces — productivity, quality and safety (PQS).

UNIT Il ERGONOMICS 9
Definition — applications of ergonomic principles in the shop floor — work benches — seating
arrangements — layout of electrical panels- switch gears — principles of motion economy — location of
controls — display locations — machine foundations — work platforms, fatigue, physical and mental
strain — incidents of accident — physiology of workers.

UNIT I PERSONAL PROTECTION 9
Concepts of personal protective equipment — types — selection of PPE — invisible protective barriers —
procurement, storage, inspection and testing — quality — standards — ergonomic considerations in
personal protective equipment design.

UNIT IV PROCESS AND EQUIPMENT DESIGN 9
Process design — equipment — instrument — selection — concept modules — various machine tools - in-
built safety — machine layout-machine guarding-safety devices and methods — selection, inspection,
maintenance and safe usage — statutory provisions, operator training and supervision — hazards and
prevention.

UNIT V MAN MACHINE SYSTEMS 9
Job and personal Trisk /factors \—/istandards-Selection | and: training<bodysize, and posture-body
dimension (static/dynamic) = adjustment.range = penalties«— guide lines for safe design and postures
— evaluation and methods of reducing posture strain.

Man-machine interface-controls -types of control-identification and selection-types of displays-
compatibility and stereotypes of important operations-fatigue and vigilance-measurement
characteristics and strategies for enhanced performance.

TOTAL: 45 PERIODS

REFERENCES

1. “Accident Prevention Manual for Industrial Operations”, NSC Chicago, 1982.

2. “Work Study”, National Productivity Council, New Delhi, 1995.

3. E.J.Mc Cormick and M.S.Sanders “Human Factors in Engineering and Design”, TMH, New Delhi,

1982.

Hunter, Gomas, “Engineering Design for Safety”, Mc Graw Hill Inc., 1992.

Introduction to Work Study”, ILO, Oxford and IBH Publishing company, Bombay, 1991”.
Mundel, Motion and Time Study, 6™ Edition, Allied Publishers, Madras, 1989.
W.Benjamin Neibal Motion and Time Study, 9" Edition 1993.
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IL4074 HUMAN FACTORS IN ENGINEERING LTPC
3 003
UNIT | ERGONOMICS AND ANATOMY 9
Introduction to ergonomics: The focus of ergonomics, ergonomics and its areas of application in the
work system, a brief history of ergonomics, attempts to humanize work, modern ergonomics, future
directions for ergonomics

Anatomy, Posture and Body Mechanics: Some basic body mechanics, anatomy of the sprine and
pelvis related to posture, posture stability and posture adaptation, low back pain, risk factors for
musculoskeletal disorders in the workplace, behavioural aspects of posture, effectiveness and cost
effectiveness, research directions

UNIT II HUMAN BEHAVIOR 9
Individual differences, Factors contributing to personality, Fitting the man to the job, Influence of
difference on safety, Method of measuring characteristics, Accident Proneness. Motivation,
Complexity of Motivation, Job satisfaction. Management theories of motivation, Job enrichment
theory. Frustration and Conflicts, Reaction to frustration, Emotion and Frustration. Attitudes-
Determination of attitudes, Changing attitudes Learning, Principles of Learning, Forgetting,
Motivational requirements.

UNIT I ANTHROPOMETRY AND WORK DESIGN FOR STANDING AND

SEATED WORKS 9
Designing for a population of users, percentile, sources of human variability, anthropometry and its
uses in ergonomics, principals of applied anthropometry in ergonomics, application of anthropometry
in design, design for everyone, anthropometry and personal space, effectiveness and cost
effectiveness
Fundamental aspects/of standing and/sitting, an ergonomics.approach to work station design, design
for standing workers,; design for seated workers, work surfaee design, visual display units, guidelines
for design of static work, effectiveness and cost effectiveness, research directions

UNIT IV MAN - MACHINE SYSTEM AND REPETITIVE WORKS AND

MANUAL HANDLING TASK 9
Applications of human factors engineering, man as a sensor, man as information processor, man as
controller — Man vs Machine.
Ergonomics interventions in Repetitive works, handle design, key board design- measures for
preventing in work related musculoskeletal disorders (WMSDs), reduction and controlling, training
Anatomy and biomechanics of manual handling, prevention of manual handling injuries in the work
place, design of manual handling tasks, carrying, postural stability

UNIT V HUMAN SKILL AND PERFORMANCE AND DISPLAY,
CONTROLS AND VIRTUAL ENVIRONMENTS 9
A general information-processing model of the users, cognitive system, problem solving,
effectiveness.
Principles for the design of visual displays- auditory displays- design of controls- combining displays
and controls- virtual (synthetic) environments, research issues.
TOTAL: 45 PERIODS
OUTCOMES:
e Students can have the knowledge in work procedure and applications in hazardous workplaces.
e Students can design their own safety devices and equipment to reduce the accidents
possibilities.
e Students will be able to incorporate human factors in design of Personal protective equipment.
o They know the risk factors, guide lines for safe design of man machine systems considering
human factors.
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REFERENCES

1. Ergonomic design for organizational effectiveness, Michael O’Neill 1% Edition 1998.
2. Human factors in engineering and designh, MARK S.SANDERS 1992.

3. Introduction to Ergonomics, R.S. Bridger, Taylor and Francis 3" Edition 2008.

4. The Ergonomics manual, Dan Mc Leod, Philip Jacobs and Nancy Larson

1S4002 MAINTAINABILITY ENGINEERING TP C
3

L
300

UNIT | MAINTENANCE CONCEPT 6
Maintenance definition — Need for maintenance — Maintenance objectives and challenges — Tero
technology — Maintenance costs - Scope of maintenance department.

UNIT Il MAINTENANCE MODELS 12
Proactive/Reactive maintenance — Imperfect maintenance — Maintenance policies — PM versus b/d
maintenance — PM schedule and product characteristics — Inspection models-Optimizing

profit/fdowntime — Replacement decisions.

UNIT Il MAINTENANCE LOGISTICS 11
Human factors — Maintenance staffing: Learning curves — Simulation — Maintenance resource
requirements: Optimal size of service facility — Optimal repair effort — Maintenance planning and
scheduling — Spare parts planning.

UNIT IV MAINTENANCE QUALITY 8
Maintenance excellence — Five Zero concept—FMECA —Root causejanalysis — System effectiveness
— Design for maintainability — Reliability Centered Maintenance.

UNIT V TOTAL PRODUCTIVE MAINTENANCE 8
TPM features — Chronic and sporadic losses — Equipment defects — Six major losses — Overall
Equipment Effectiveness — TPM pillars — Autonomous maintenance — TPM implementation

TOTAL: 45 PERIODS
REFERENCES
1. Andrew K.S.Jardine & Albert H.C.Tsang, “Maintenance, Replacement and Reliability”, Taylor and
Francis, 2006.
2. Bikas Badhury & S.K.Basu, “Tero Technology: Reliability Engineering and Maintenance
Management”, Asian Books, 2003.
3. Seichi Nakajima, “Total Productive Maintenance”, Productivity Press, 1993.
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1S4003 OPTIMIZATION TECHNIQUES
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COURSE OBJECTIVES:
¢ To understand the non-linear problem.
e To know about multi-objective problem.
e To create awareness of Meta heuristic algorithms.

UNIT | INTRODUCTION 5
Classification of optimization problems, concepts of design vector, Design constraints, constrains
surface, objective function surface and multi-level optimization, parametric linear programming

UNIT Il DECISION ANALYSIS 10
Decision Trees, Utility theory, Game theory, Multi Objective Optimization, MCDM- Goal Programming,
Analytic Hierarchy process, ANP

UNIT I NON-LINEAR OPTIMIZATION 15
Unconstrained one variable and multi variable optimization, KKT Conditions, Constrained
optimization, Quadratic programming, Convex programming, Separable programming, Geometric
programming, Non-Convex programming

UNIT IV NON-TRADITIONAL OPTIMIZATION -1 10
Classes P and NP, Polynomial time reductions, Introduction to NP- Hard problems, Overview of
Genetic algorithms, Simulated Annealing, neural network based optimization.

UNIT V NON-TRADITIONAL OPTIMIZATION -2 5
Particle Swarm optimization, Ant Colony Optimization, Optimization of Fuzzy Systems.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
e The students will gain familiarity with some of the well-known optimization techniques and their
applicability in a real setting.
e The students will gain awareness on the usefulness and limitation of optimization.

REFERENCES

1. Christos H. Papadimitriou, Kenneth Steiglitz, Combinatorial Optimization, PHI 2006

2. Fredrick S.Hillier and G.J.Liberman, “Introduction to Operations Research”, McGraw Hill Inc. 1995.

3. Kalymanoy Deb, “Optimization for Engineering Design”,PHI,2003

4. Ravindran — Phillips —Solberg, “Operations Research — Principles and Practice”, John Wiley India,
2006.

5. Singiresu S.Rao, “Engineering optimization — Theory and practices”, John Wiley and Sons, 1996.
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AUDIT COURSES

AX4091 ENGLISH FOR RESEARCH PAPER WRITING LTPC
2000

OBJECTIVES

. Teach how to improve writing skills and level of readability

. Tell about what to write in each section

. Summarize the skills needed when writing a Title

. Infer the skills needed when writing the Conclusion

. Ensure the quality of paper at very first-time submission

UNIT | INTRODUCTION TO RESEARCH PAPER WRITING 6

Planning and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs
and Sentences, Being Concise and Removing Redundancy, Avoiding Ambiguity and Vagueness

UNIT Il PRESENTATION SKILLS 6
Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticizing, Paraphrasing and
Plagiarism, Sections of a Paper, Abstracts, Introduction

UNIT I TITLE WRITING SKILLS 6
Key skills are needed when writing a Title, key skills are needed when writing an Abstract, key
skills are needed when writing an Introduction, skills needed when writing a Review of the
Literature, Methods, Results, Discussion, Conclusions, The Final Check

UNIT IV RESULT WRITING SKILLS 6
Skills are needed.when writing. the Methods, skills needed.when, writing.the Results, skills are
needed when writing the Discussion, skills are needed,when writing the Conclusions

UNIT V VERIFICATION SKILLS 6
Useful phrases, checking Plagiarism, how to ensure paper is as good as it could possibly be the
first- time submission

TOTAL: 30 PERIODS
COURSE OUTCOMES
CO1 —Understand that how to improve your writing skills and level of readability
CO2 — Learn about what to write in each section
CO3 - Understand the skills needed when writing a Title
CO4 — Understand the skills needed when writing the Conclusion
CO5 - Ensure the good quality of paper at very first-time submission

REFERENCES

1. Adrian Wallwork, English for Writing Research Papers, Springer New York Dordrecht
Heidelberg London, 2011

2. Day R How to Write and Publish a Scientific Paper, Cambridge University Press 2006

3. Goldbort R Writing for Science, Yale University Press (available on Google Books) 2006

4. Highman N, Handbook of Writing for the Mathematical Sciences, SIAM. Highman’s book
1998.
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AX4092 DISASTER MANAGEMENT TPC
000
OBJECTIVES
Summarize basics of disaster
e Explain a critical understanding of key concepts in disaster risk reduction and humanitarian
response.
¢ lllustrate disaster risk reduction and humanitarian response policy and practice from multiple
perspectives.
e Describe an understanding of standards of humanitarian response and practical relevance in
specific types of disasters and conflict situations.
o Develop the strengths and weaknesses of disaster management approaches

UNIT | INTRODUCTION 6
Disaster: Definition, Factors and Significance; Difference between Hazard And Disaster; Natural
and Manmade Disasters: Difference, Nature, Types and Magnitude.

UNIT Il REPERCUSSIONS OF DISASTERS AND HAZARDS 6

Economic Damage, Loss of Human and Animal Life, Destruction Of Ecosystem. Natural Disasters:
Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts And Famines, Landslides And
Avalanches, Man-made disaster: Nuclear Reactor Meltdown, Industrial Accidents, Qil Slicks And
Spills, Outbreaks Of Disease And Epidemics, War And Conflicts.

UNIT Il DISASTER PRONE AREAS IN INDIA 6
Study of Seismic Zones; Areas Prone To Floods and Droughts, Landslides And Avalanches;
Areas Prone To Cyclonic and CoastaljHazards with Special Reference To Tsunami; Post-Disaster
Diseases and Epidemics

UNIT IV DISASTER PREPAREDNESS AND MANAGEMENT 6

Preparedness: Monitoring Of Phenomena Triggering a Disaster or Hazard; Evaluation of Risk:
Application of Remote Sensing, Data from Meteorological And Other Agencies, Media Reports:
Governmental and Community Preparedness.

UNIT V RISK ASSESSMENT 6
Disaster Risk: Concept and Elements, Disaster Risk Reduction, Global and National Disaster Risk
Situation. Techniques of Risk Assessment, Global Co-Operation in Risk Assessment and
Warning, People’s Participation in Risk Assessment. Strategies for Survival

TOTAL : 30 PERIODS
COURSE OUTCOMES
CO1.: Ability to summarize basics of disaster

CO2: Ability to explain a critical understanding of key concepts in disaster risk reduction and
humanitarian response.

COa3: Ability to illustrate disaster risk reduction and humanitarian response policy and practice
from multiple perspectives.

CO4: Ability to describe an understanding of standards of humanitarian response and practical
relevance in specific types of disasters and conflict situations.

CO5: Ability to develop the strengths and weaknesses of disaster management approaches
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REFERENCES
1. Goel S. L., Disaster Administration And Management Text And Case Studies”,Deep & Deep
Publication Pvt. Ltd., New Delhi,2009.

2. NishithaRai, Singh AK, “Disaster Management in India: Perspectives, issues and strategies
“NewRoyal book Company,2007.
3. Sahni, PardeepEt.Al. ,” Disaster Mitigation Experiences And Reflections”, Prentice Hall of

India, New Delhi,2001.

AX4093 CONSTITUTION OF INDIA

N ™

OBJECTIVES
Students will be able to:

¢ Understand the premises informing the twin themes of liberty and freedom from a civil rights
perspective.

e To address the growth of Indian opinion regarding modern Indian intellectuals’ constitutional
Role and entitlement to civil and economic rights as well as the emergence nation hood in the
early years of Indian nationalism.

e To address the role of socialism in India after the commencement of the Bolshevik
Revolutionin1917and its impact on the initial drafting of the Indian Constitution.

UNIT | HISTORY OF MAKING OF THE INDIAN CONSTITUTION
History, Drafting Committee, (Compasition & Warking)

UNIT Il PHILOSOPHY OF THE INDIAN CONSTITUTION
Preamble, Salient Features

UNIT 1 CONTOURS OF CONSTITUTIONAL RIGHTS AND DUTIES

Fundamental Rights, Right to Equality, Right to Freedom, Right against Exploitation, Right to
Freedom of Religion, Cultural and Educational Rights, Right to Constitutional Remedies, Directive
Principles of State Policy, Fundamental Duties.

UNIT IV ORGANS OF GOVERNANCE

Parliament, Composition, Qualifications and Disqualifications, Powers and Functions, Executive,
President, Governor, Council of Ministers, Judiciary, Appointment and Transfer of Judges,
Qualifications, Powers and Functions.

UNIT V LOCAL ADMINISTRATION

District's Administration head: Role and Importance, OMunicipalities: Introduction, Mayor and role of
Elected Representative, CEO, Municipal Corporation. Pachayati raj: Introduction, PRI: Zila Pachayat.
Elected officials and their roles, CEO Zila Pachayat: Position and role. Block level: Organizational
Hierarchy(Different departments), Village level:Role of Elected and Appointed officials, Importance of
grass root democracy.

UNIT VI ELECTION COMMISSION
Election Commission: Role and Functioning. Chief Election Commissioner and Election
Commissioners - Institute and Bodies for the welfare of SC/ST/OBC and women.

TOTAL: 30 PERIODS
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OUTCOMES
Students will be able to:

Discuss the growth of the demand for civil rights in India for the bulk of Indians before the arrival of
Gandhi in Indian politics.

Discuss the intellectual origins of the framework of argument that informed the conceptualization

of social reforms leading to revolution in India.

Discuss the circumstances surrounding the foundation of the Congress Socialist Party[CSP] under
the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct elections
through adult suffrage in the Indian Constitution.

Discuss the passage of the Hindu Code Bill of 1956.

SUGGESTED READING

AX4094 BHOWIL @evs&Hwid

The Constitution of India,1950(Bare Act),Government Publication.

Dr.S.N.Busi, Dr.B. R.Ambedkar framing of Indian Constitution,1st Edition, 2015.
M.P. Jain, Indian Constitution Law, 7th Edn., Lexis Nexis,2014.

D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.
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UNITI FHISG @6&ESH WD 6

1. SLOIPl6T Fieud s BITe) Q& MeL& ML
- 610G S, Q&FT6L, GILIT(IH6T

2. &BTOIM (82)
- @WIMEM S @)60Tevl M &F 3T MHIGLD

3. GMIEHTL LITLI960T LDEVTSHSHTLS

4. UmBTemm (95,195)
- GUTEMT BIMISS) UL 626Tem U WITIT

UNIT Il IMABM S LAl 6

1. 2MEOBY UGS5S Hdeu6TEHeT
- 9D eUEIUMISSH6V, S6TLIMLEDLD, RLILIME| HMIS6, Fens, LIgLD
2. Ym SImBIeLSH6T - @ 6v&HS W LD(BHS!
— geumd), P mILIEhFeneVlD, HFlHH&WD, UFTIECHTEN6 (STUI6TLNEM
U6l MISSID B6V )

UNIT Il @ ULemL& & ITLILS Wb &6l 6

1. SevoTevor S U6t LT &
- ALILB &MY QUG GHMT ST
FeN&HCFM6I @ 6V85GH WD L0600 1GL&HEm6V
- FeMECHITL LD MECHTLLIDTHIW &HTens
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UNIT IV SGETAHM S SHLALD 6

1. S\ oILImeooT MM .MILILI6oL
- U]l WPeLVeVEGS CHT Q&MTHSSS!, CLGT WIaEEGS GUTTE6
QEMHSSS, AT ULDTET R6Ta6IEE QHeVeN&EH Q&TH &S5,
SITF LI6O0TL| 86T

2. MM ex6voT
- 9| 6OTEM 60T G I W L|6dTemenT S\ mLIL

3. BBULHH LD (617, 618)
- @uinld Flwin eN&ser

4. &SIV Blmiedlul eU6TeTeVITH

5. LimBTemrm
- B\ MI6UGEDT 6)6ITEITEV ITEOT 60T

6. SIGBTEDTMI (4) - aueoor(h)
BHMleneuor (11) - [H6voT(H)
FH0GQH TS (11) - WITEm6T, L|mIT
o5& emeor 50 (27) - LDIT6dT

HWemel UMM QF WIS & 6T

UNIT V peleor 0D @ 6v& S WD 6

1. 2. emJBHemLS SLOILD,
- SUAILPlET PGV LFHeorLh,
- SN PG FlmIsHmS,
- SLOOT @& H LD,
LIUJ600T @)60&SIUILD,
BITL&L0,
BTLG alG&emev CUITTTLL (O SO @)6v8SH WL,
FUWsTW B Femeul]Ld SLALD @)6vE S WILOLD,
Quevor () semevu]b ellerflinL] mlemevulleorifledt GLODLIML 1960 SLALD
@6VESH WILNLD,
Smlefwiev sLdlLp,
@) 60600T WS H6L SLAILD,
FHMIFGSGL GUIUTLIY6 SO @6evsGHWLD.

Hwnor

N o w

TOTAL: 30 PERIODS

S @ ev& & W QeuefuIM &6t / L5 8 8 i g 6T

.m.m.bs»rv—‘

. SO @ emevoT Sevaill& 881D (Tamil Virtual University) - www.tamilvu.org
S &S LILTIQuiIm (Tamil Wikipedia) -https://ta.wikipedia.org

sIUT Her Geaueflui®

QUMLDENWIGL &HeMEHFIWILD - SHLAILDLI LIS 608D, &EhHE el

SO &HVE SHeTEFIWLD - SO euemTTEF S Slemm (thamilvalarchithurai.com)
Mlaliev SemEhF WD - HLALDLI LIVSHMeVEHLNSHLD, &EHEFTaLT
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