STATE COUNCIL OF TECHNICAL EDUCATION AND VOCATIONAL TRAINING, ODISHA
TEACHING AND EVALUATION SCHEME FOR DIPLOMA IN ENGINEERING COURSES

TEACHING & EVALUATION SCHEME
	BRANCH: DRILLING ENGINEERING
	SEMESTER : VI

	SL. NO.
	SUBJECT CODE
	SUBJECT
	PERIOD
	SESSIONAL EXAM
	END SEM EXAM
	TERM WORK
	PRACTICAL EXAM
	TOTAL MARKS

	
	
	
	L
	T
	P
	TA
	CT
	TOTAL
	
	
	
	

	THEORY

	1
	DET 501
OR
DET 601
	ENVIRONMENTAL STUDIES AND MINE ATMOSPHERE
 OR
 ENTREPRENEURSHIP & MINE MANAGEMENT.
	4
	-
	-
	10
	20
	30
	70
	-
	-
	100

	2
	DET 602
	HYDRAULIC AND HYDRAULIC MACHINE
	4
	-
	-
	10
	20
	30
	70
	-
	-
	100

	3
	DET 603
	ADVANCE DRILLING TECH.
	4
	-
	-
	10
	20
	30
	70
	-
	-
	100

	4
	DET 604
	TUBE WELL DRILLING TECHNOLOGY
	4
	-
	-
	10
	20
	30
	70
	-
	-
	100

	5
	DET 605
	ELECTIVE (Any ONE)
	4
	-
	-
	10
	20
	30
	70
	-
	-
	100

	
	i
	DRILLING SAFETY AND ENVIRONMENT MGT.
	
	
	
	
	
	
	
	
	
	

	
	ii
	OIL WELL DRILLING TECH.
	
	
	
	
	
	
	
	
	
	

	
	iii
	WORKING IN OPEN CAST AND UNDERGROUND MINES.
	
	
	
	
	
	
	
	
	
	

	PRACTICALS

	6
	DEP 601
	HYDRAULIC AND HYDRAULIC MACHINE LAB.
	-
	-
	6
	-
	-
	-
	-
	50
	25
	75

	7
	DEP 602
	ADVANCE DRILLING TECH. LAB.
	-
	-
	6
	-
	-
	-
	-
	50
	25
	75

	8
	DEP 603
	TUBE WELL DRILLING LAB.
	-
	-
	6
	-
	-
	-
	-
	25
	25
	50

	9
	DEP 604
	PROJECT REPORT, VIVA VOCE & TECHNICAL SEMINAR  
	-
	-
	-
	-
	-
	-
	-
	25
	25
	50

	10
	
	LIBRARY STUDY
	-
	-
	1
	-
	-
	-
	-
	-
	-
	-

	GRAND TOTAL
	
	20
	-
	19
	50
	100
	150
	350
	150
	100
	750



	TOTAL CONTACT HOURS PER WEEK: 39

	Abbreviations: L-Lecture, T-Tutorial, P-Practical, TA-Teacher’s Assessment, CT-Class Test

	Minimum pass mark in each theory subject is 35% and in Practical Subject is 50%

	Students will undergo one month of Vocational Training to different mines/industries in this semester. 
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DET 501
ENVIORNMENTAL STUDIES AND MINE ATMOSPHERE
	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	04
	00
	00
	End Sem Exam
	:  70

	Periods per week 
	:  04
	Class Test
	:  20

	Total Periods 
	:  44
	Teachers Assessment
	:  10

	
	Total Marks
	:  100



TOPIC WISE DISTRIBUTION OF PERIODS (THEORY)
	Sl. No.
	Topics
	Periods

	
	
	L
	T

	01.
	The Multidisciplinary nature of environmental studies
	03
	-

	02.
	Natural Resources
	07
	-

	03.
	Environmental Pollution and mine gases
	12
	-

	04.
	Social issues and the Environment
	07
	-

	05.
	Human population and the environment
	10
	-

	06.
	Mine Dust
	05
	

	
	
	44
	-



COURSE CONTENTS:
	1.0
	The Multidisciplinary nature of environmental studies

	
	1.1
	Definition, scope and importance, Need for public awareness.

	2.0
	Natural Resources

	
	2.1
	Renewable and non renewable resources:

	
	
	2.1.1
	Natural resources and associated problems

	
	
	
	1. Forest resources: Use and over-exploitation, deforestation, case studies, Timber extraction, mining, dams and their effects on forests and tribal people.
1. Water resources: Use and over-utilization of surface and ground water, floods, drought, conflicts over water, dam’s benefits and problems.
1. Mineral Resources: Use and exploitation, environmental effects of extracting and using mineral resources, case studies.
1. Food Resources: World food problems, changes caused by agriculture and over grazing, effects of modern agriculture, fertilizers- pesticides problems, water logging, salinity, case studies.
1. Energy Resources: Growing energy needs, renewable and non-renewable energy sources, use of alternate energy sources, case studies
1. Land Resources: Land as a resource, land degradation, man induces land slides, soil erosion, and desertification.

	
	
	2.1.2
	Natural resources and associated problems

	
	
	2.1.3
	Role of individual in conservation of natural resources.

	
	
	2.1.4
	Equitable use of resources for sustainable life styles.

	3.0
	Environmental Pollution and Mine gases

	
	Definition Causes, effects and control measures of:

	
	5.1 Air pollution 
5.2 Mine gases and their physiological effects
5.3 Water pollution
5.4 Soil pollution
5.5 Marine pollution
5.6 Describe sources of noise in Mines, vibration effects and its control due to mining activities
5.7 Thermal pollution
5.8 Nuclear hazards
5.9 Solid waste Management: Causes, effects and control measures of urban and industrial wastes, Role of an individual in prevention of pollution, Pollution case studies, Disaster management: Floods, earth quake, cyclone and land slides

	4.0
	Social issues and the Environment

	
	6.1 Form unsustainable to sustainable development
6.2 Urban problems related to energy
6.3 Water conservation, rain water harvesting, water shed management
6.4 Resettlement and rehabilitation of people; its problems and concerns, case studies
6.5 Environmental ethics: issues and possible solutions
6.6 Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust, case studies.
6.7 Wasteland reclamation
6.8 Consumerism and waste products
6.9 Environment protection Act
6.10 Air (prevention and control of pollution) Act
6.11 Water (prevention and control of pollution) Act
6.12 Wildlife protection act
6.13 Forest conservation act
6.14 Issues involved in enforcement of environmental legislations
6.15 Public awareness

	5.0
	Human population and the environment

	
	7.1 Population growth and variation among nations
7.2 Population explosion- family welfare program
7.3 Environment and human health
7.4 Human rights
7.5 Value education
7.6 HIV / AIDS
7.7 Women and child welfare
7.8 Role of information technology in environment and human health
7.9 Case studies

	6.0
	Mine Dust and different dieses

	
	State various types of mine dust, their formation
Describe occupational diseases like pneumoconiosis, silicosis, asbestosis, nystagmus, epidermophytosis, ankylostomeasis, radiation hazards etc-their causes and preventive measures.



RECOMMENDED BOOKS:
1) Textbook of Environmental studies, Erach Bharucha, UGC
2) Fundamental concepts in Environmental Studies, D D Mishra, S Chand & Co Ltd
3) Text book of Environmental Studies by K.Raghavan Nambiar, SCITECH Publication  Pvt. Ltd.
4) Environmental Engineering by V.M.Domkundwar- Dhanpat Rai & Co.
5) Environmental Engineering & Safety by B.K.Mohapatra.
6) EMT-II & III by D.J. Deshmukh


DET 601
ENTREPRENEURSHIP & MINE MANAGEMENT
	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	04
	00
	00
	End Sem Exam
	:  70

	Periods per week 
	:  04
	Class Test
	:  20

	Total Periods 
	:  44
	Teachers Assessment
	:  10

	
	Total Marks
	:  100



RATIONALE
A drilling engineer should possess entrepreneurial qualities, especially if he opts for self-employment.
OBJECTIVES:
	On completion of the course, students will be able to :
1. Understand the concept of different forms of organization including MSME and various managerial functions. 
2. Understand Entrepreneurship and choose it as a career option after study.
3. Learn about the basic financial accounting.
4. Know different areas of management relating to production and human resources in an organization.
5. Learn about various reasons of industrial sickness and its remedial measures.  
6. Have a comprehensive idea on important legislations relating to employment in Factory.  	

DETAILED SYLLABUS
1. Concept of Organization & Enterprise Management:   		10 periods
1.1. Meaning, features and components of Business
1.2. Different forms of Business Organizations with features
1.3. Meaning, definitions and importance of management
1.4. Difference between Management & Administration
1.5. Functions of management- Planning, Organizing, Staffing, Directing (including Motivation, Leadership & Communication), Coordinating and Controlling.
1.6. Principles of Scientific Management.

2. Entrepreneurship & Management of MSME:			10 periods
2.1. Meaning & Need of Entrepreneurship
2.2. Qualities of an Entrepreneur
2.3. Relevance of Entrepreneurship of Socio-economic gain
(Generating national wealth, creating wage & self employment, developing MSME enterprises, Optimizing human and national resources, building enterprising personalities and society
2.4.  Micro, Small and Medium Enterprises. (investment limits of MSME)
2.5. Project Report- PPR & DPR. (Preparation of a PPR)
2.6. Incentives available to MSME as per the latest IPR
2.7. Role of DIC, OSFC, OSIC, IDCO, SIDBI, IPICOL and Commercial Banks in the context of MSME.

3. Financial Management:							04 periods
3.1. Meaning & Importance
3.2.  Finance Functions
3.3. Types of Capital- Fixed & Working Capital
3.4. Components of Working Capital, Working Capital Cycle

4. Production Management: 						04 periods
4.1.  Production & Productivity
4.2. Production , Planning & Control- (meaning & steps)

5. Human Resource Management:						06 periods
5.1. Need & Importance
5.2. Recruitment & its sources
5.3. Selection- Methods
5.4. Training- Need, & Methods
5.5. Need of Performance Appraisal

6. Industrial Sickness:							04 periods
6.1. Meaning & Symptoms of Sickness
6.2. Causes of Industrial Sickness 
6.3. Remedial measures of Sickness

7. Industrial Legislation:							06 periods
7.1. Major Provisions of Factories Act relating to Health, Welfare, Safety, Accidents, Hours of Work, employment of Women
7.2. Duties and Power of Factory Inspector
7.3. Major Provisions of Employee’s Compensation Act.


Books Recommended

1. Industrial Engineering & Management  :		O.P.Khanna
2. Entrepreneurship for Engineers  :	  		B.Badhai
3. Principles & Practice of Management  :  		L.M.Prasad
4. Industrial Engineering & Management:		Banga & Sharma
5. Mercantile Law: 					N.D.Kapoor
6. Industrial Engineering & production Management: 	M.Mahajan
7. Industrial Policy Resolution ( latest)


 DET 602
HYDRAULICS & HYDRAULICS MACHINES
	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	04
	00
	00
	End Sem Exam
	:  70

	Periods per week 
	:  04
	Class Test
	:  20

	Total Periods 
	:  44
	Teachers Assessment
	:  10

	
	Total Marks
	:  100



TOPIC WISE DISTRIBUTION OF PERIODS (THEORY)
	Sl. No.
	Topics
	Periods

	
	
	L
	T

	01.
	Properties of fluids.
	11
	-

	02.
	Bernoulli’s equation and its applications
	11
	-

	03.
	Flow through orifices & notches
	10
	-

	04.
	Flow through pipes
	12
	-

	
	
	44
	-



RATIONALE
The fundamental knowledge about Hydraulics and Hydraulic machines and its applications are very essential for drilling engineers.
OBJECTIVES
On Competition of the subject, students will be able to:
1. Describe the properties of fluid, principles various pressure measuring devises.
2. Explain Bernoulli’s Equation and it application.
3. Describe flow through orifices and notches.
4. Explain the concept of flow through pipe.
5. Develop the concept of impact of jet striking on fixed and curved venue.
6. Describe the working principle of miscellaneous hydraulic machines.

COURSE CONTENTS (Based on specific objectives)
	1.0
	Properties of fluids

	
	1.1
	Define fluid

	
	
	1.1.1
	Classify fluid

	
	
	1.1.2
	Unit used in hydraulics.

	
	1.2
	Define various properties.

	
	
	1.2.1
	Density of fluids.

	
	
	1.2.2
	Define viscosity and surface tension.

	
	1.3
	Define pressure of fluids.

	
	
	1.3.1
	State absolute pressure and gauge pressure.

	
	
	1.3.2
	Explain the pressure measuring devices such as piezometer manometer, differential manometer, and pressure gauge with derivation.

	2.0
	Bernoulli’s Equation & its application.

	
	2.1
	State types of flow.

	
	
	2.1.1
	State and derive continuity.

	
	2.2
	Define potential energy

	
	
	2.2.1
	Define energy

	
	
	2.2.2
	Define pressure energy.

	
	
	2.2.3
	Define total energy.

	
	2.3
	Explain bernoulli’s theorem with derivation

	
	
	2.3.1
	State the limits of bernoulli’s equation

	
	
	2.3.2
	Explain the various application of bernoulli’s equation / theorem.

	
	2.4
	Explain the working of venturimeter.

	
	
	2.4.1
	Explain the working of pilot tube.

	
	
	2.4.2
	Explain the working of awter meter & current meter.

	
	2.5
	Solve problems on bernoulli’s theorem.

	3.0
	Flow through orifice and noteches

	
	3.1
	Define orifice.

	
	
	3.1.1
	Classify orifice.

	
	
	3.1.2
	Device the discharge through orifice.

	
	
	3.1.3
	Define orifice coefficients.

	
	
	3.1.4
	Explain Cd, Ce, and Cv.

	
	
	3.1.5
	Establish the relation between Cd, Ce, and Cv.

	
	3.2
	Define weir.

	
	
	3.2.1
	Explain flow over rectangular weir.

	
	3.3
	Define notches.

	
	3.4
	Explain flow over V – notches.

	4.0
	Flow through pipes.

	
	4.1
	Explain loss of head in pipes due to friction.

	
	
	4.1.1
	State only Darcy’s & Chezy’s formula (proof not required)

	
	4.2
	Define hydraulic gradient and total energy line.

	
	4.3
	Define hydraulic notches

	
	
	4.3.1
	Explain flow through notches.

	
	4.4
	Solve numerical problems on above.



BOOKS RECOMMENDED:
1. Hydraulics and Hydraulic machine by R.S.Khurmi
2. Fluid Mechanics by Moddy & Seth
3. Hydraulics and Hydraulic machine by S.Ramamretham


DET 603
ADVANCE DRILLING TECHNOLOGY

	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	04
	00
	00
	End Sem Exam
	:  70

	Periods per week 
	:  04
	Class Test
	:  20

	Total Periods 
	:  44
	Teachers Assessment
	:  10

	
	Total Marks
	:  100



TOPIC WISE DISTRIBUTION OF PERIODS (THEORY)
	Sl. No.
	Topics
	Periods

	
	
	L
	T

	01.
	Standards of Drill String
	14
	-

	02.
	Advance Directional Drilling Technique & Application
	14
	-

	03.
	Advance Exploration Drilling technique
	16
	-

	
	
	44
	00



RATIONALE
In view of the raid change in technological development coupled with globalization of India economy a Drilling Engineer needs to know the current trends in Drilling methods.

OBJECTIVES
Considerable research is going on throughout the world to develop new methods of drilling and excavating rock. Knowledge of the developing technology is a necessary pre – request to growth in any Industry. After completion of the course, students will be able to:
1. Generalize the history of drilling technology and its rapid progressing     development.
2. Developed the basic concept of Down Hole Motors. Its progressing R & D.
3. Recognize the application of development method of drilling technology for oceanographic research for mineral exploration.
4. Explain the mechanism and technology of different surface exploratory drilling rigs, tools, and equipment.

COURSE CONTENTS (Based on specific objectives)
	1.0
	Standards of Drill Strings

	
	1.1
	Definition

	
	
	1.1.1
	Define D.C.D.M.A. standard

	
	
	1.1.2
	Define cralious metric standard

	
	
	1.1.3
	Derive the nomenclature H.N.B.A.E.X. etc.


	
	1.2
	Explain W – group

	
	
	1.2.1
	State the different nomenclature for drill roads of D.C.D.M.A. standard.

	
	
	1.2.2
	Specify the size of roads of D.C.D.M.A. standard.

	
	1.3
	State the size of drill roads of Metric standard.

	
	1.4
	State the different type of rod.

	
	1.5
	What do you mean X.

	
	1.6
	State the different types of Barrels used.

	
	1.7
	Explain the different configuration of different Barrels.

	
	1.8
	Explain field the application of different Barrels.

	
	1.9
	Specify the size of Barrels of D.C.D.M.A standard.

	
	1.10
	Specify the Barrel size under metric standard.

	
	1.11
	State the use of Remarks.

	
	1.12
	Specify the size of bit and reamer shells of D.C.D.M.A. and metric standard.

	
	1.13
	State the different types of casing.

	
	1.14
	Specify the size of casing of D.C.D.M.A. and metrics standard.

	
	1.15
	State the use of casing shoe.

	2.0
	Advance directional drilling technique & application

	
	2.1
	Define directional drilling.

	
	2.2
	State the purposes of directional drilling.

	
	2.3
	State the factors that govern planning of directional drilling project.

	
	2.4
	Classify the directional drilling and explain in brief.

	
	2.5
	Outline the concept on built – up chart.

	
	2.6
	Enumerated the requirements of surface and down hole equipment for directional drilling projects.

	
	2.7
	State the common deflecting tools used in oil well directional drilling.

	
	2.8
	State the basic methods of orientation of deflection tools and explain comprehensively.

	
	2.9
	Derive a formula to calculate the bottom hole position of directional drilling.

	
	2.10
	Work out some problems on above.

	
	2.11
	State and explain the common deflecting tools used for directional drilling at diamond drill holes.

	
	2.12
	State the factors influencing structures and nature of the formation for deviation of diamond drill hole.

	3.0
	Advance Exploration Drilling Techniques.

	
	3.1
	3.1.1
	State the different types of submersible rig developed for oceanographic research.

	
	
	3.1.2
	Explain the principle of operation with diver – operated rig for the explosion of minerals on seabed.

	
	
	3.1.3
	Explain with required sketch the principle of operation of Maricore drill.

	
	
	3.1.3
	State the principle areas of application of Maricore drill.


	
	
	3.1.4
	Explain with required sketh the principle of deferent type of directional drill is accessories like single point, multi point, camera & steering tool.

	
	3.2
	Offshore Platform

	
	
	3.2.1
	State the forms of platform to carry out investigation work on the seabed.

	
	
	3.2.2
	State the stability of offshore platforms.

	
	
	3.2.3
	Explain with required sketch the off shore exploration drilling procedure from a floating platform.

	
	3.3
	Rotary Drills with Done Hole Motors.

	
	
	3.3.1
	Compare the result of Turbo drill with conventional rotary system.

	
	
	3.3.2
	Explain the merits and demerits of Turbo drilling over Rotary method.

	
	
	3.3.3
	Specify the main operating characteristics of a give Turbo Drill.

	
	
	3.3.4
	State the different basic drilling mechanism of down hole motors.

	
	
	3.3.5
	Give a concept on Dyna drill

	
	
	3.3.5.1 Explain how to achieve the require amount of hole deviation with Dyna drill.

	
	
	3.3.5.2 State the special field of application of Dyna drills.

	
	
	3.3.6
	State the main differences between various tube drills.

	
	
	3.3.7
	Explain the working principle of down hole motor with hydro dynamic characteristics.

	
	
	3.3.8
	Explain of structure of down the whole motor Elector drill.

	
	
	3.3.9
	Classify the types of Turbo drills according to their design features.

	
	
	3.3.9.1  State the above particulars.



RECOMMENDED BOOKS
1. Rotary Drilling Hand Book by J.E. Brantly
2. Exploratory Drilling by B.O.A.
3. Manual of Drilling Technology by C.P.Chush
4. Diamond Drilling by C.P.Chush



DET 604
TUBE WELL DRILLNG TECHNOLOGY
	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	04
	00
	00
	End Sem Exam
	:  70

	Periods per week 
	:  04
	Class Test
	:  20

	Total Periods 
	:  44
	Teachers Assessment
	:  10

	
	Total Marks
	:  100


TOPIC WISE DISTRIBUTION OF PERIODS (THEORY)
	Sl. No.
	Topics
	Periods

	
	
	L
	T

	01.
	Occurrence of Ground water     
	04
	-

	02.
	Drilling Techniques             
	10
	-

	03.
	Screening Water Wells          
	08
	-

	04.
	Well Development              
	10
	-

	05.
	Testing of Water               
	06
	

	06.
	Failure of tube well
	06
	

	
	
	44
	-


RATIONALE
Initialized knowledge of tube well drilling technology is essential for drilling engineers associated with various civil construction works.
OBJECTIVES
On completion of the course, students will be able to
1. Name the terms used ground water hydrology.
2. Explain the various drilling techniques for boring tube wells in various types of formation.
3. Select suitable rig for Tube well drilling.
4. Explain the working principle of various drilling rigs for boring deep and shallow wells.
5. Analyze the drilling problems at various depth of hopes in different types of in formations.
6. Explain the techniques of installing, casing and stainer, packing of lining etc.
7. Explain different techniques of borehole development, sandstone well development aquifer development etc.
8. Know the techniques of testing yield; open pipe flow, and draw down water level of bore wells.
COURSE CONTENTS (Basic on specific objective)
	1.0
	Occurrence of Ground water

	
	1.1
	Define terms used in Ground water hydrology project: co-efficient permeability, radial flow, draws down, cone of depression etc.

	
	1.2
	Explain the occurrence and origin of subsurface water.

	
	1.3
	Classify the type of wells and define flow of water


	2.0
	Drilling Technology

	
	2.1
	Specify the different types of drills used for water well drilling.

	
	2.2
	Explain the basis for selection and application of drills.

	
	2.3
	Differentiate the various methods of drilling shallow wells.

	
	2.4
	Compare & contrast a hard percussive boring and manual rotary boring.

	
	2.5
	Explain a D.T.H. drill respect to conventional rotary procedure of drilling.

	
	2.6
	Explain the hydraulic percussive drilling and earth auger drill.

	
	2.7
	State the principle of operation of hydraulic rotary drill.

	
	2.8
	State the procedure of operation of hydraulic rotary drill.

	
	2.9
	State the need of flushing system for rotary drill.

	
	2.10
	State the various problems encountered during water well drilling.

	
	2.11
	Describe the various type of disturbed strata for water well drilling.

	
	2.12
	Specify drilling fluid problems during drilling.

	
	2.13
	Explain grouting and sealing casing.

	3.0
	Screening Water Wells

	
	3.1
	Design the length of screen to be lowered in the water wells.

	
	3.2
	Explain the methods of installation of screen.

	
	3.3
	Describe the procedure of fixing the screen by gravel packing

	4.0
	Well Development

	
	4.1
	Define the Purpose of Well Development

	
	
	4.1.1  Describe the various techniques of well development.

	
	
	4.1.2  Compare and contrast among the various methods

	
	4.2
	Explain the procedure of aquifer development using acids and explosives.

	
	4.3
	Explain the procedure of development of sandstone wells

	5.0
	Testing of Water Wells

	
	5.1
	Mention the object of testing water wells.

	
	5.2
	State how the following testing are carried out

	
	
	(a) Pumping rate,  (b) Water level measurement, (c) Aquifer test,  (d) Draw down measurement, (e) Yield test

	
	5.3
	Estimate the quantity of flow following the above test

	6.0
	Explain the causes of failure of wells.



RECOMMENDED BOOKS
1. Groundwater drilling by O.P. Honda.
2. Groundwater & wells by Jonson.
3. Groundwater and Tube wells by S.P. Garg.
4. Groundwater Hydrology by David Keoth Todd.
5. Groundwater wells by Fletcher.



DET 605
DRILLING SAFETY AND ENVIRONMENT MANAGEMENT

	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	04
	00
	00
	End Sem Exam
	:  70

	Periods per week 
	:  04
	Class Test
	:  20

	Total Periods 
	:  44
	Teachers Assessment
	:  10

	
	Total Marks
	:  100



TOPIC WISE DISTRIBUTION OF PERIODS (THEORY)
	Sl. No.
	Topics
	Periods

	01
	Health Hazards from Rock Drilling
	05

	02
	Safety Aspects relating to I/C engine drive, Electric Drive, Compressed Air Hydraulically Driven Drilling Machine.
	07

	03
	Safety precaution in Diamond Drilling
	10

	04
	Rig Safety Rule under safety rules for the use of Mining equipment
	06

	05
	Safety precaution in Oil well Drilling
	12

	06
	Environmental pollution and its control
	04

	
	
	44



RATIONALE
Since drilling operation involves frequent accidents, it is very important for a drilling engineer to be fully aware of various safety measures that need to be taken during such operations. Further engine emissions during drilling operations pose series threats to be environment, which also needs to be protected.

OBJECTIVES
The emissions coming out during drilling operations are the causes of diseases to the drilling personnel. Exploratory drills driven by I/C Engine, Electric motors, Compressed air etc., involves full of accidents and health hazards. Drilling with oil well drilling operation is not only associated with accidents at the every stages of drilling life but also there is every possibility of occurrence of fire and blow out at oil field.
Exploratory drillers are the pride of the nation. They are the explorers of hidden traverses of natural minerals resources. The economy of nation depends upon the application of natural resources. Hence the concerned personnel required to be saved not only from accidents involved but also the potential health hazards of drilling operation and will be able to lead a healthy life being saved from fearful diseases.

The course has been designed after careful consideration to make the drillers aware of safety cautions at every stage of oil well drilling, minerals exploration drilling. Blast hole drilling, Tube well drilling etc., along with safety rules and regulations as applicable to above.
On completion of the course students will be:
1. Well aware of accidents and health hazards associated with the operation of above mentioned machineries.
2. Able to devise precautionary measures for saving not only their lives but also those of their co-workers.
3. Benefiting the nation/drilling organization/drilling contractors by economical met rage of drilling, sustaining the life compensation, economic use of fuel, wealth, machineries etc.

COURSE CONTENTS (Based on specific objectives)
	1.0
	Health Hazards From Rock Drilling.

	
	1.1
	Define pneumonoconiosis.

	
	1.2
	Classify and explain pneumonoconiosis.

	
	1.3
	State preventive measures for hazards of rock drills.

	
	1.4
	Explain with sketches different means of dust suppression during Blast hole drilling operation.

	2.0
	Safety Aspect

	
	2.1
	State the general safety precautions to be observed while dealing with electric motor driven machineries.

	
	2.2
	State the different I/C engines.

	
	2.3
	State and explain the pollution of environment due to emissions of I/C engines.

	
	2.4
	State and explain the health hazards occurred due to emissions of I/C engines.

	
	2.5
	Explain the general safety precaution to be observed in dealing with I/C engine driven machineries.

	
	2.6
	State the daily checks, care and maintenance for weekly, monthly, half yearly and yearly.

	
	2.7
	Explain the procedure of starting of compressor prior to drilling operation

	
	2.8
	Explain the danger involved with receiver tank and valves of compressor.

	
	2.9
	State the safety precautions to be taken against explosion of receiver tank of compressor.

	3.0
	Safety precautions in Diamond drilling.

	
	3.1
	Analyse the causes of accidents involved in diamond 7 rotary drilling.

	
	3.2
	Explain comprehensively the training to be given to a new worker to assist in diamond drilling operation.

	4.0
	Rig Safety Rules under safety Rules for the use of Mining Equipment.

	
	4.1
	State the measures against elements of danger involved in operation of rig safe operation and organization of drilling rig safety rules under safety for the use of Mining Equipment.

	
	4.2
	Give the concept of general Rig operation rules to be observed by the operator as per “Rig safety rules” under safety rules for the use of Mining equipment.

	
	4.3
	State the precautions to be taken in moving and setting up of rigs as per “Rig Safety Rules”.

	
	4.4
	Explain comprehensively the safe rig operating procedure as per “rig Rules” under safety rules for the use of Mining Equipments.

	5.0
	Safety precaution in Oil Well Drilling

	
	5.1
	Enumerate the various causes of accidents occurred at oil well drill site.

	
	5.2
	Explain the Preventive measures to be taken to eliminate accidents.

	
	5.3
	State the safety measures have to be observed under oil well mast.

	
	5.4
	What is fire triangle?

	
	5.5
	Explain the different classes of fire.

	
	5.6
	Explain the causes of fire at oil well drill site.

	
	5.7
	State the different fire fighting extinguishers used at oil well site.

	
	5.8
	State the statutory acts, rules and regulations applicable to oil mines.

	6.0
	Environmental Pollution & Control.

	
	6.1
	Describe maintenance of clean environmental condition.

	
	6.2
	State the different constituents of atmospheric air content.

	
	6.3
	Explain in brief the causes of pollutions of environment.

	
	6.4
	State the reasons of formation of oxides of sulphur, nickel and carbon.

	
	6.5
	State the effects of green house.

	
	6.6
	Explain the automobile effects of hydro-power plant of environment.

	
	6.7
	Explain the automobile effects of reduction of environmental pollution.



RECOMMENDED BOOKS
1. Wining of Coal & Iron Ore by R.T Deshmukh.
2. Safety in Open casts Mining by m.Kev & c. Kev.
3. Diamond Drilling Technology by C.P Chugh.
4. Diamond Drilling Hand Book by J.D. Chmmins.
5. Rotary Drilling Hand Book by J.E Brantly

DET 605
OIL WELL DRILLING TECHNOLOGY

	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	04
	00
	00
	End Sem Exam
	:  70

	Periods per week 
	:  04
	Class Test
	:  20

	Total Periods 
	:  44
	Teachers Assessment
	:  10

	
	Total Marks
	:  100



TOPIC WISE DISTRIBUTION OF PERIODS (THEORY)
	Sl. No.
	Topics
	Periods

	01
	Legal Matters
	04

	02
	Well Planning
	08

	03
	Exploratory Drilling Camp
	12

	04
	Coring and core Analysis
	12

	05
	Rock Characteristics
	04

	06
	Evaluation oil Wells
	04

	
	
	44



RATIONALE
Specialized knowledge of oil Well drilling technology is essential for drilling engineers engaged in oil Well drilling.

OBJECTIVES
On completion of the course, students will be able to:
1. Develop the basic concept of rules, regulations for taking lease, concession, and permission etc.
2. Plan the well for boring.
3. Analyze requirement for drilling camps setting of camp, arrangement and construction of road, site camp houses, store, rest sheds etc.
4. Explain the process of coring operation and core analysis.
5. Discriminate the rock characteristics of sequence of strata.
6. Assess wells.
7. Indicate the economical methods of drilling.





COURSE CONTENTS (Based on specific objectives)
	1.0
	Legal Matters

	
	1.1
	Explain about the rules and regulations, acts and provisions of the following.

	
	
	1.1.1 Leases

	
	
	1.1.2 Concessions

	
	
	1.1.3 Options

	
	
	1.1.4 Permission

	2.0
	Well planning

	
	2.1
	Describe the salient features for preparation of oil well planning

	
	2.2
	Explain how drilling plan can be efficiently implemented.

	
	2.3
	State the important stages of construction and competion of oil wells.

	3.0
	Exploratory drilling camp

	
	3.1
	Explain the procedure of management technique to maintain camp, office, store, transport and communication.

	
	3.2
	List out the camp equipment required for establishment of drilling personnel.

	4.0
	Coring and core analysis

	
	4.1
	State the general coring methods and equipment used in oil well drilling.

	
	4.2
	Explain the operational procedure of the equipment used for coring operation.

	
	4.3
	Explain the procedure of recovery and sampling of core.

	
	4.4
	State how the core analysis data help in core analysis.

	5.0
	Rock Characteristics

	
	5.1
	Define rate of operation. 

	
	5.2
	State the factor, which affect the rate of operation for oil well drilling.

	
	5.3
	State the stages of rock failure.

	
	5.4
	Explain the following.

	
	
	5.4.1 Rock Characteristics

	
	
	5.4.2 Mechanical factor.

	6.0
	Evaluation of oil well

	
	6.1
	Define Drill Stem Testing

	
	6.2
	Explain the purpose of analysis.

	
	6.3
	Explain the procedure of analysis.



BOOKS RECOMMENDED:
1. Oil Well drilling technology by M.C.Cray & Cole
2. Rotary Drilling Hand Book by J.E. Brantly
3. Petroleum Engineering by Carl Gatlin
4. Petroleum Engineering  Hand book by Grahm G. Moddi.

DET 605
WORKING IN OPEN CAST AND UNDERGROUND MINES

	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	04
	00
	00
	End Sem Exam
	:  70

	Periods per week 
	:  04
	Class Test
	:  20

	Total Periods 
	:  44
	Teachers Assessment
	:  10

	
	Total Marks
	:  100



TOPIC WISE DISTRIBUTION OF PERIODS (THEORY)
	Sl. No.
	Topics
	Periods

	01
	Development in underground Metal Mine.
	07

	02
	Stoping methods.
	03

	03
	Face mechanization
	07

	04
	Choice of Opencast Mining
	10

	05
	Benching
	04

	06
	Layout of Opencast workings
	04

	07
	Application of different machineries in Opencast Mining
	09

	
	
	44



RATIONALE
As Drilling Engineer, one should have the knowledge in fundamental principles of operation in open cast and underground mines.

OBJECTIVES
On completion of the subject, students will be able to :
1. Explain various methods of development used in underground metal mines.
2. Explain various stopping methods used in u/g metal mines.
3. Describe about face mechanization.
4. Develop the concept of choice of Opencast Mining.
5. Determine bench parameters.
6. Justify the application of different machineries in Opencast Mines.
7. Describe layout of Open cast mines.






COURSE CONTENTS (Based on specific objectives)
	1.0
	Development in underground Metal Mine.

	
	1.1
	Explain formation of blocks of mineral deposit.

	
	1.2
	Explain level interval

	
	1.3
	Describe
i. Open raising method
ii. Two compartment method
iii. Jora raise lift
iv. Long hole drilling method./Vertical Crater retreat (VCR) method.
v. Alimak raise climber
vi. Raise borer.

	2.0
	Stoping methods.

	
	2.1
	Classify stopping methods with application and factors affecting methods of stopping.

	
	2.2
	Preparatory arrangement for stoping.

	
	2.3
	Describe the following methods with layout including drilling, blasting, transportation and supports.
a)	Open stoping.
b)	Open stoping with pillar support.
c)	Shrinkage stoping.
d)	Cut & fill stoping.
e)	Square set stoping.
f)	Block caving.
g)	Sub-level caving.
h)	Top slicing.

	3.0
	Face mechanization

	
	3.1
	Describe use of jumbo drill with air leg.

	
	3.2
	Describe various Loading & Transportation System  like L.H.D., L.P.D.T.(Low Profile Dump Truck), rocker shovel, spiral chutes and draw points, Scraper etc.

	4.0
	Choice of Opencast Mining

	
	4.1
	State factors affecting choice of Open casting Mining method.

	
	4.2
	Define stripping ratio.

	
	4.3
	Determine overburden/ore ratio.

	
	4.4
	Find out cut off stripping ratio.

	
	4.5
	Determine quarriable limit.

	
	4.6
	State favorable conditions for mechanized Opencast Mines.

	
	4.7
	State limitations of large open pits.

	5.0
	Benching

	
	5.1
	Determine bench parameters- height, width & slope.

	
	5.2
	Determine length of bench for overburden and ore.


	6.0
	Layout of Opencast workings

	
	6.1
	Describe the opening up of the deposit-box cut. Describe layout for loop layout, dead end circular, fan, spiral semi-circular switch back, transverse and longitudinal layouts using different loading and transporting machineries.

	7.0
	Application of different machineries in Opencast Mining

	
	7.1
	Power shovel, Backhole, Dragline, Bucket wheel excavator, Bucket chain excavator, Wheeled scraper, Bulldozer, Road grader, Ripper & Tipper.




RECOMMENDED BOOKS:
1. Surface Mining – G.B. Mishra
2. Opencast Mining – S.K.Das
3. Opencast Mining – R.T.Desmukh & D.J.Desmukh
4. Opencast Mining (1) Unit Operation (2) Integrated Mechanized – Rezavisky
5. Blasting Practice in Mines – S.K.Das
6. SME Mining Hand Book
7. SME Mining Engineering Hand Book Vol.I & II-1993 edition.
8. Metal Mining – Chacharker
9. Mining Engineering Hand Book – Peele
10. EMT Vol.II – D.J.Desmukh



DEP 601
HYDRAULICS & S HYDRAULICS MACHINES LAB

	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	00
	00
	06
	Term Work
	:  50

	Periods per week 
	:  06
	Practical Exam
	:  25

	Total Periods 
	:  66
	Total Marks
	:  75



COURSE CONTENT
1. Study of various pressure gauge.
2. Verification of bernoulli’s theorem by Bernoulli’s verification apparatus.
3. Determination of discharge through venturimeter.
4. Find out orifice coefficient by orifice tank set up.
5. Determination of head loss due to friction for different pipes by pipe flow.
6. Study of hydraulic ram.
7. Study of hydraulic accumulator.
8. Study of hydraulic lift.
N.B. all the above experiments are to be conducted.

DEP 602
ADVANCE DRILLING TECHNOLOGY LAB.

	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	00
	00
	06
	Term Work
	:  50

	Periods per week 
	:  06
	Practical Exam
	:  25

	Total Periods 
	:  66
	Total Marks
	:  75



COURSE CONTENT
Study and sketching from cut sections of
1. Types of casings.
2. Fire jet drills. 
3. Electric heater drill.
4. Odex drilling.
5. Submersible rigs
6. Maricore drill.
7. Offshore platform.
8. Down the hole motor Electro drill.
9. Reverse circulation system.
10. Con-cor coring operation.

DEP 603
TUBE WELL DRILLING LAB

	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	00
	00
	06
	Term Work
	:  25

	Periods per week 
	:  06
	Practical Exam
	:  25

	Total Periods 
	:  66
	Total Marks
	:  50



COURSE CONTENT:
1. Study on sketching of DTH drill.
2. Study and sketching the accessories / parts of DTH drill.
3. Study and sketching of installation of screen on tubewell.
4. Explain and sketch the procedure of fixing the screen by gravel packing. 
5. Explain and sketch the types of casing used in tubewell drilling.
6. Explain and sketch the types of bit used on tubewell drilling.




















DEP 604
PROJECT REPORT, VIVA-VOCE & TECHNICAL SEMINAR

	L/wk                      
	T/wk                       
	P/ wk
	Evaluation Scheme
	

	00
	00
	00
	Term Work
	:  25

	Periods per week 
	:  00
	Practical Exam
	:  25

	Total Periods 
	:  00
	Total Marks
	:  50



COURSE CONTENT
PROJECT RERPORT:
All students will be deputed for practical training for a period four weeks at the end of the semester to a drilling project of Central/ State /Public undertaking organisations. Students will submit a report on the training in brief and concise.
The training report will be accepted along with a certificate from the in-charge of the drilling project, failing which the report will not be evaluated.

VIVA:
Individual viva-voce test will be conducted by the External/ Internal Examiner of the related branch of Engineering.
Technical Seminar
	1.
	After returning from the practical Training, students will prepare project on the basis of their practical training experience. Students will select topics individually or in a group consisting of three related to the project. Students should prepare the project reports with active support and guidance from the members of faculty. Students should be encouraged to extensively use library facilities, audio visual aids modem teachers methods and also to collect relevant materials from different technical magazines and journals. Each students should be usually to present a paper on the topic in the seminar within fifteen minutes followed by a question session for five minutes.

	2.
	Students should be encouraged to collect newspaper clippings and magazines cutting on each emerging technology, to be displayed on the date of the seminar.

	3.
	The term work records are to be maintained and evaluated by a team of faculty members and team would award final marks. In the examination, students should be evaluated by External Examiner and Internal Examiner.



