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DIRECTORATE GENERAL OF MINES SAFETY

OFFICE OF THE CHAIRMAN, BOARD OF
MINING EXAMINATIONS (METAL)

Dhanbad, the 4th May, 2009

G.8.R. 60.—In pursuance of the provisions of
Regulation 13 (4) of the Metailiferous Mines Regulations,
1961, the bye-laws for the conduct of examination and
grant of Manager’s Certificates of Competency restricted
to mines having Opencast workings only so far as they
relate to Sylabus for Examination, for First Class
Manager’s Certificate (Appendix-1) and for Second Class
Manager’s Certificate (Appendix-11) is being substituted
by the following :—

-APPENDIX-I

'SYLLABUS FOR EXAMINATION FOR FIRST
CLASS MANAGER’S CERTIFICATE OF
COMPETENCY RESTRICTED TO MINES HAVING
OPENCAST WORKING ONLY

(Under Metalliferous Mines Regulations, 1961)

(2) Winning and Working

Geology : Characteristics and classification of mineral
deposits; application of Geology to mining; geological
structures; folds, faults, fractures, fissures etc. methods
of exploration and delineation of the ore bodies; boring
through disturbed strata; bore hole survey; sampling;
estimation of cut-off grade and ore reserve; losses of
mineral in mining; net smelter return (NSR) to mill and
mine; mine valuation; quality control, interpretation of
geological maps.

Opencast Mining: Opening of deposits and
preparation for excavation; box cut; types; selection of
site; formation of production benches; ripping; types of

rippers; concept of rippability and cycle of operation;
drilling; blast hole drills; performance parameoters;
requirement of number of drills; blasting; -blast design;”

factors influencing biast design; deep hole blasting; .

calcuiation of charge per hole; ground vibration; -
secondary blasting and problems of blasting side casting;
environment: friendly non-blasting techniques; safety
aspects. _

Discontinuous/cyclic methods of excavation and
transport; shovel dumper operation; applicability of electric
shovel and hydraulic excavators; cycle time and
productivity calculation; estimation of equipment fleet;
dragline operation; side casting; side cast diagram;

calculation of reach; cycle time: productivity calculation;

bucket capacity requirement; scrapers; types; method of
work; push pull operation etc.; bucket wheel excavator;
operational methods (lateral block, half block and full block
etc.); productivity calculation; continuous surface miner;
operational methods (wide/full base method, wide/full
bench, block mining, stepped cut, empty travel back, tum
back and continuous mining methods); conveyors:

shiftable and high angle conveyors; mode of operation -

etc.; OITDS (operator independent truck despatch system);
in-pit crushing and strip-mining; safety aspect. ,
Application of concepts of Rock Mechanics for,
designing the methods of mining and strata control: Design
and stability of structures in rock; design of support and
reinforcement for open pits; rock bolts, cable bolts; wire
mesh; monitoring of rock mass performance; mechanics of
rock fragmentation; slope stability: siope angle, benches,
berms, factors affecting slope stability; design criteria and -
monitoring systems; dump stability; dump management.

Use and safe handling of expiosives; b'lasiing :
techniques and their relative efficiency; total cost concept,
safety precautions.

" Sources of danger from water; precautions to prevent
inundation; water dams; water danger plans.

Application of numerical medelling in mine design;
application of computers in mine design and operational
controls,

(b) Mining Machinery

Strength of materials; applied mechanics; fluid
mechanics.

Theory of Machines: Machine design, different types
of gears and drives, bearings, collars and joints, brakes
and friction clutches, governors.

Heat engines, general outline of working principles of
steam generators and auxiliary equipment, condensing
plant, reciprocating steam engines, turbines, internal
combustion engines, conduct of gas, 0il and steam engine
trials; mechanical efficiency of engines, measurement of
indicated and brake horsepower.’
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* Machine tools and workshop processes.
.'Material bandling equipment in mines: Types,

} construction and operation; safety devices; maintenance. -

and calculations for rope haulages; locomotives (tractive
effort, draw bar pull, ideal gradient); conveyors Systems
(belt conveyor, chain conveyor, cable belt conveyor, high
-angle conveyor, shiftable belt conveyor, pipe conveyor);
scraper winches, aerial rope-ways; man riding systems;
- comminution equipment; in-pit crushers; feeder breaker
etc.; mine cars; track design and layout; super elevation;
track fitting and safety appliances; self—actmgmclmes ore
handling plants; rail wagon loading plants.

Pumps: Characteristics, motor power, capacity and

calculations; laying of water mains; dealing with acid water;

slurry, drainage; lodgements, stqrage, designs and layout '

of dams, sumps, pumping problems.

Opencast machinery: Construction, function and
operation of blast hole drills;-rippers; scrapers; shovels;
draglines; dumpers; road graders;' dozers; wheel loaders;
bucket wheel excavators; spreaders; surface continuous
miners and their maintenance aspects,

Mine electrical engineering: Transmission and
distribution of electrical power in mines; radial and ring-
main distribution; sub-station arrangements; short
transmission lines; cables; switch gears and protective
devices; protective relays; circuit breakers; gate-end box;
drill panel; field switch; transwitch; symmetrical fault and
circuit breaker rating; mine signalling; power economnics;
industrial tariffs; power factor improvement; electrical
drives and semiconductor controllers; selection of motors
and starters; semiconductor devices; principles of

operation of thyristor controlled.variable speed electrical

drives; electrical breaking; earthing; flameproof enclosures;
use of high voltage operational equipment in mines.

Generation, transmission and utilisation of power;
steam, electricity and compressed air; air compressors and
auxiliary equipment; air turbines and air engines; efficiency
of power, electricity and steam systems; safety aspects.

Autom.a’aon in mines: Armchair mining (tele-operanons
of mmmg equipments).

Mamtena_nce Systems: Monitoring and reporting,
tribology - cotrosion, planned maintenance, Preventive,
periodical and total maintenance system in mines. Condition
based monitering and related maintenance system.

(c) Mine Surveying

Linear measurement: Instruments for measuring
distance and ranging, units of measurement in surveying.

EDM: Principles of measurement; types, correction
and selection of instrument.

_ Angular measurement: Prismatic compass, bearing of
lines; local attraction; magnetic declmanon

Dials; loose and fast needle surveying; plane table
surveying and micro-optic alidade.

Theodolite: Modern micro-optic theodohles
measurement of horizontal and vertical angles; theodolite
traversing; traverse calculation; compuiation of
coordinates; adjustment of traverse; temporary and
permanent adjustment; tacheometry.

Levelling: Levelling instraments; types of levollmg,
charactéristics and uses of contours; methods of
contouring; booking and reduction methods; temporary -
and permanent adjustment of levels; problem solving.

Use, care, testmg a.'nd adjustment of ihstruments.

Controlled sarveys Tr:angulatlon, trilateratlon

. appllca_non_ of GPS and Total Station in r_nme surveying,

" Field astronomy: Astronomical terms; determination
of true bearing by equal altitude method; Gyro 1 ﬂ'leodohte
principle and determination of Gyro north.

Surveys of flat, moderately and steeply inclined and
vertical workings; traversing along steep working with or
without auxiliary telescopes; 3D laser profiting of bench
walls in opencasl workings. .

Theory of errors and .adjustments: Causes and
classification of errors; indices of precision; laws of weight;
propagation and adjustment of errors; adjustment of
triangulation figures. .

National gnd Map projection - - Cassini, Lambert's
polyconic and universal transfers mercator transformation -
of coordinates.

Geodesy: Geod, spheroid and elﬁpsoid, 'geocenuic _
geodetic and astronomical coordinates; onhometnc and

“dynamic heights.

Astronomy: Astronomical tnangle conversion of time
systems. and ,precise determination of azimuth by
astronomical methods. :

Photogrammetry: Introduction; scale of a vertical
photograph; photographs versus maps apphcatlon of -

photogrammetry in mmmg
Area and volume calculation: Differert methods and

their limitations; earthwork and bmldmg estnnatlon laym g
out of rail and haul road curves, :

Sampling, and valuation of mmeral deposns reserve
calculations.

Dip, strike, fault and outcrop problems borehole
surveying and calculations; determination of azimuth,
latitude and longitude.

Types of plans and sections for opencast workings
and their preparation, care, storage and preservation;
legislation conceming mine plans and sections; dutles and
responsibilities-of surveyors.

Apphcat:on of computers in mine surveying and -

preparation of pians. :
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(d) Mine Management: Legisiation: Environmental
Management and General Safety

Mine Management:

Introduction: Evolution of management; theory and
practice; principles of scientific management; elements of
management function; planning; organisation and control;
structure and design of organisation for mining enterprises.

Personal Management: Selection; training and
dévelopment of human resources for mining enterprises;
leadership; study of traditional leader behaviour; autocratic:;
democratic and Laissez-Faire behaviours,

Production Management: Determination of rorms and -

standards of operations by work study; analysis of mine
capacities and capability; production planning; scheduling
and control; short term and long term planning;
productivity; concepts and measurementss application of
Ergonoimics in mine operation.

- Financial Management: Capital budgeting; techniques
for mining project; project evaluation; pay back period and

- IRR; methods of cost analysis and cost control; breakeven

charts; working capital management.
~ Mining Environment: EIA (Environment Impact

Assessment), EMP (Environment Management Plan), ETP
- (Effluent Treatment Plant), STP (Sewerage Treatment Plant)

threat to environment from underground and surface
mining, means of mitigation, treatment of pollutants,
monitoring systems, water management; mine closure plan;
R&R (rehabilitation and re-settlement).

Economic Impact of Mining: Economics of mining,

. effect on community—before, during and after mihing

Materials Management for mining sector.

Behavioural Sciences for Management; Conflict
management; conflict in organisation; sources of conflict;
dealing with conflict; organising for conflict resolution;
conflict and growth; Individual motivation; two way
persenal communication.

Industrial Accident: Study of human factors of
industrial accidents; their causes and remedies.

- Mine Legislation:

Heaith and Safety Laws: The Mines Act, 1952; Mines
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines
Rescue Rules, 1985; provisions of Indian Electricity Rules,
1956 applicable to mines; Mine Vocational Training Rules,
1966; other rules and legislation as applicable to opencast
metalliferous mines.

General Safety in Mines:

Safety in Mines: Duty of care; occupational hazards
of mining; causes and prevention; accidents and their
classification; accident statistics; frequency rate and
severity rates; cause-wise analysis; basic causes of

-accident occurrence; investigations into accidents and

accident reports; in-depth study into various causes of

accidents measures for improving safety in mines; TRAP
(take responsibility in accident prevention); cost of
accident; safety management system; contribution: of
human elements in mine safety; workers participation in -
safety management; ISO and safety audit; safety -
conferences; tripartite and bipartite committees; role of
information technology in safety management.

Risk Management: Theory and application, baseline,.

 continuous and issué based risk assessment, how they gre

applied to technical areas, risk management techniques,
means of ‘managing (minimizing or eliminating) risk,
computer application and simulations, manager’s role in
risk management, due diligence, application of risk
assessment and risk management with reference to diie
diligence, ' '

‘Disaster management; Emergency services,
equipments and procedures, emergency contro} rooms,
rescue and recovery; procedure and responsibilities, safety
of persons engaged in emergency response, investigations
and reporis; assessment of damage, mine rescue; mine
gases and their physiological effects; rescue equipments;
resuscitation and reviving apparatus; selection and training
for rescue work,

First aid and ambulance work.

Notified and occupational diseases; silicosis and

af

- pneumoconiosis; physiological aspects of breathing in dust

laden atmosphere; dust sampling and sampling instruments; -
methods of counting and analysis; other mines diseases
and their symptoms; prevention and freatment.

Lighting: general principles of artificial lighting;
lighting standards and their assessment.

Sanitation and health in mines.

Safety related issues in mineral beneficiation and
transport.

~

APPENDIX-II
SYLLABUS FOR EXAMINATION FOR SECOND
CLASS MANAGER’S CERTIFICATE OF _
COMPETENCY RESTRICTED TO MINESHAVING
OPENCAST WORKING ONLY,
(Under Metallifercus Mines Regulations, 1961)
(a) Winning and Working
Geology: Characteristics and classification of mineral
deposits; exploration and delineation of the ore bodies;
boring through disturbed strata; bore hole survey;
geological structures; folds, faults, fractures, fissures etc.
interpretation of geological maps. Co
Opencast Mining: Opening of deposits; preparation
for excavation; box cut, types; site selection; formation of
benches; rippability; types of rippers; cycle of operation;
drilling; blast hole drills; performance parameters;
requirement of number of drills; blasting; blast design:
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factors influencing blast design; deep hole blasting;
~calculation of charge per hole; ground vibrations;
tsecondary blasting and related problems; non-blasting
techniques, safety aspects. '
Methods of excavation and transport : Shove] dumper
operation; ¢lectric shovel and hydraulic excavators, cycle
time and productivity calculation; estimation of equipment
fleet; dragling operation; side casting; calculation of reach;
" cycle time; productivity calculation; bucket capacity
requirement; scrapers; bucket wheel excavator (lateral

block, half block and full block method etc.); productivity

calculation; continuous surface miner operational methods
. (wide/full base, wide/full bench, block mining, stepped cut,
empty travel back, turn back and continuous mining
methods), conveyors; shiftable and high angle conveyors;

in-pit crushing and strip-mining; operator mdependent '

- truck despatch system, safety aspects.

Application of concepts_ of Rock Mechanics for
designing the methods of mining and strata control; Design

and stability of structures in rock; design of support and .

réinforcement for open pits; rock bolts, cable bolts;, wire
mesh: monitoring of rock mass performance; mechanics of
rock fragmentation; slope stability; slope angle, benches,
berms, factors affecting slopc stability; dump stability; dump
management
Use and safe handling of explosives; blasting
 techniques and their relative efficiency; safety precautions.
Sources of danger from water; precautions to prevent
inundation; water dams; water danger plans.

(b) Mining Machinery -

Strength of materials. Applled mechamcs Fluid

mechanics.

_ Theory of Machines: Machine design, dlfferent types
of gears and drives, bearings, collars and joints, brakes
and friction clutches, governors. ’

Heat engines, general outline of working principles of
steam generators and auxiliary equipment, condensing
plant, reciprocating steam engines, turbines, internal
combustion engines, conduct of gas, oil and steam engine
trials; mechanical efficiency of engines, measurement of
indicated and brake horsepower, '

Machine tools and workshop processes.

Material handling equipment in mines: Types,
construction and operation; safety devices; maintenance
and calculations for rope haulages; locomatives (tractive

_ effort, draw bar pull, ideal gradient); conveyots systems
© (belt conveyor, chain conveyor, cable belt conveyor, high
angle conveyor, shiftable belt conveyer, pipe conveyor);
scraper winches, pumps {characteristics, motor power,
capacity and.calculations); aerial rope ways; man riding
systems; in-pit crushers; feeder breaker etc.; mine cars,
track design and layout; super elevation; track fitting and
safety appliances; self-acting inclines; ore handling plants;

rail wagon loading plants; comminution equipment; laying

1645 62/09-3

_of water mains; dealing with acid water; drainage;

lodgments. _

- Opencast machinery: Construction, function and -
operation of blast hole drills; rippers; scrapers; shovels;
draglines; dumpers; road graders; dozers; wheel loaders;
bucket whee] excavators; spreaders; surface continuous

-. miners and their maintenance aspects. -

Mine electrical engineering: Transmission and
distribution of electrical power in mines; radial and ring-
main distribution; sub-station arrangements; short ’
transmission lines; cables; switch gears and protective
devices; protective relays; circuit breakers; gate-end box;

" drill panel; field switch; trans-witch; symmetrical fault and

circuit breaker rating; mine signalling; power economics;
industrial tariffs; power factor improvement; electrical
drives and semi-conductor controllers; selegtion of motors
and starters; semi-conductor devices; principles of
operation of thyristor controlled variable speed electrical
drives; electricdl breaking; earthing; flameproof enclosures
and intrinsic safety; use of high voltage operational
equipment in mihes.

Generation, transmission and utilisation of power;
steam, electricity and compressed atr in mines; safety
aspects.

Automation in mines: Annchalr mmmg (tele-operanons
of mining equipments). i

Preventive, periodical and total mamtcnance system
in mines.”

© Mine Surveying

Linear measurement: Instruments for measuring
distance and ranging, units of measurements.’

EDM: Principles of measurement; types, correction
and selection of instrument.

Angular measurement: Prismatic compass; bearmg of -

Iines; local attraction; magnetic declination.

Dials; ioose and fast needle surveying; plane table
surveying and micro-optic alidade.

Theodolite: Modern micro-optic theodolites;
measurement of horizontal and vertical angles; theodolite
traversing; traverse calcnlation; computation of
coordinates; adjustment of traverse; temporary and
permanent adjustment; Gyro theodolite; principle and
determination of Gyro north; determination of true beanng
by equal altitude method; tacheometry.

Levelling; Levelling insiruments; types of levellmg,
characteristics and uses of contours; methods of
contouring; booking and reduction methods; temporary
and permanent adjustment of levels.

Use, care, testing and adjustment of instruments.

Controlled surveys: Triangulationj tr_ilateratibn;
application of GPS and Total Station in mine surveying.
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Surveys of flat, moderately and steeply inclined and
vertical workings; traversing along steep working with or
without auxiliary telescopes; 3D laser profiling of bench
walls in opencast workings,

Theory of errors and adjustments: Causes and
classification of errors; indices of precision; laws of weight:
propagation and adjustment of errors; adjustment of
triangulation figures.

. National grid: Map projection - Cassini, Lambert’s
polyconic and universal transfers mercator; transformation
of coordinates.

Astronomy: Astronomical triangle; conversion of time
systems and precise determination of azimuth by
astronomical methods.

Area and volume calculétion: Different methods and
their limitations; earthwork and building estimation; laying
out of rail and haul road curves,

Sampling, and; reserve calculations.

Dip, sirike, fault and outcrop problems; borehole
surveying and calculations,

Types of plans and sections for opencast workings
and their preparation, care, storage and preservation;
legislation conceming mine plans and sections; duties and
responsibilities of surveyors.

Application of computers in mine sarveying and
preparation of plans. .

{d) Mine Management; Legislation; Environmental
Management and General Safety '
Mine Management:

Introduction: Principles of scientific managemeitt;
management functions; planning; organisation and control;
* structure of organisation for mining enterprises.

Personal Management: Selection: training and
development of human resources; conflict management:
sources of conflict; dealing with conflict; motivation and
two way personal communication.

Production Management: Production planning;
scheduling and control: short-term and long-term planning;
productivity and its measurements.

Environmental Management: Mine environment

monitoring and control. EMP; mine closure plan; R&R

(rehabilitation and re-settlement),
Mine Legislation;

Health and Safety Laws: The Mines Act, 1952; Mines
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines
Rescue Rules, 1985; Provisions of Indian Electricity Rules,
1956 applicable to mines; Mine Vocational Training Rules,
1966; Other rules and legislation as applicable to opencast
metalliferobs mines,

General Safety in Mines:

Safety in Mines: Causes and prevention of accidents

and their classification; frequency rate and severity rates:
-~

cause-wise analysis; investigations into accidents and
accident reports; in-depth study into various causes of

accidents; measures for improving safety in mines; risk 5
assessment and risk management; cost of accident; safety -
- Imapagement system; human elements in mine safety; -

workers participation in safety management; ISO and safety
audit; safety conferences; tripartite and bipartite

Disaster management; rescue and recovery;
investigations and reports; investigation after surface mige
fires; fire fighting plan.

First aid and ambulance work. .

Silicosis and pneumoconiosis; physiological aspects

of breathing in dust laden atmosphere; dust sampling and .

sampling instruments; methods of counting and analysis;
other mines diseases and their symptoins; prevention and
treatment,

Lighting: General principles of artificial lighting;
lighting standards and their assessment.
Sanitation and health in mines.
Safety related issues in mineral beneficiation and
transport.
[No. Board/Metal/944/2009]

M. M. SHARMA, Director Qencral of Mines Safety &
Chairman, Board of Mining Examination (Metal)

¥R, 4 T, 2009
WHLF. 61.—urg =F R, 1961 2 fafry
13(4) % erl & oo & R o we o dif
T WEA TN T T Ty s o
§ Hafe I9-frr, St oa 3T Hee @R EEE T
v % fer wras (- 1) 2 3, % wreg e
whreanfaa fvn s 2 —

" aftfimez-) .
mﬂwmm—wuﬁmwm
(g fafrm, 1961 B arria)

@i T, 3l e swen, s, 4
I TE wifen F it sivafome wiw )

SRR, : I R fagr, vw, HEEA, SqHT0
WA |

aﬁmw,ﬁﬁmw,%@wﬁmaﬁaﬁm
WIS AT, AR AR |

A et e fafral, i et ve i
TS g wRR | -

- AR RN U S T SR, S,

T T PR e wegon

e b R T e e b ol




[T l—vE 3()]

oA T < 7 16, 2009740 26, 1931 a3

ferdréreTee : sTyfE MEReTe frciee,

i @ o w w1 A e dafbm, da

mﬁmﬂaﬁn@mmaﬁaﬂfﬁm éadmwﬁm
Sreurdt e TR WHEASE ) '

Prafin ; SafT ST, Faf B TER, T

w5 g fatudl, courdt ue s v TREH, St

Fraufirira i finfrerer Safei wegl @ o w I,
Jodd, wisiteéNem v safen o |

P ; Pt wde : TR, TRGREA,

wqa‘mﬁa%q’rm TE Zled S F1 ST | SUH
1 W1, AW A T TS |

Fex Tend ;| RRfwe 8, TH e
Tafer g stafin e, TRl fereiemge, TR i frere
mfaml

Yo fire wnsr&iw%ﬁﬁéwéﬂ

ﬁhﬁﬁ%@{ﬁaﬂamm FE 1 ET=R,

T Wi, T e |

o mm@mfm '

W‘Qﬁ%@wﬂﬁﬂm#ﬁﬁzwﬁﬂﬁm@mﬁﬁm
gty
E@ﬂ@:q@ﬂﬁw&w,mmm
wOeRe go it fatral Tfigs o Wiy I3[
HE
BT« aftaa, S wems W e,
mmwm,uﬁmgwﬁw;
: ﬁmmmﬁng&ﬁ
w10 wg A, hefaq #w B, S FEw;
gﬁﬁmu’r\’mﬁqam Waﬁs’ltﬁ
TERISA |

mﬁhﬁgﬁ#%mmmm@ﬁwﬁ

e @@

A¥Fd @ AT w1 MoTH, fafae fafd o
701 wfcetand, sredlEs wd w9 FWin wEwer, 9 |
%a@mﬁsmﬁm wfemy, mamqa&mmam
& |

wmuﬁmwmmw MHHAM
@Waﬁmﬂlﬂi

@WW%@W@MW
fagy st @M |,

Srafa T A R B TR, S i,
Tg-tE, W TF W, @R % T w iR §
et faym, wdvel w Sfae @ Fed |

oA TRl 1 ST

N T TE WR-AR & e SR F7
Wi, qai‘rmﬁ’!ﬁ‘ﬁ-aaraaﬁ off & T Rl
K a\tmw%sxzoog]
W, vA. Y, @ R TeeReE
e, | IO 91€ (UTg)
Dhanbad, the 4th May, 2009

_ G.S.R. 61.—In pursuance of the provisions of
Regulation 13(4) of the Metalliferous Mines Regulations, -
1961, the bye-laws for the conduct of examination and
grant of Surveyors Certificatgs of Competency restricted

. to the mines having Qpencast working only so far as they

relate to Syllabus for Examination (Appendlx-l) is being .

 substituted by the following :—

"~ APPENDIX-1

:SYLLABUS FORTHE EXAMINATION FOR MINE
SURVEYORS' CERTIFICATE OF COMPETENCY
RESTRICTED TO MINES HAVING OPENCAST

. WORKING ONLY |
‘(Under Metalliferous Mines Regulations, 1961)

Linear Measurement: Instrument for measuring
distance; ranging; chain surveying; ermrous in chaining

~ and plotting; optical square.

E.D.M: Principles of measurement; type;

cormrections; selection of instrument. _ :
Angular measurement: Prismatic compass;

bearing of lines; local attraction; magnetic declination.

Plane Table Surveying; methods contouring
using plane table and micro-optic alidade. -

' Miners’ dials and other compass mistruments;
dialling; loose and fast needle surveying. -

Theodolite : Modern micro-optic theodilites;
measurement of horizontal and vertical angles; theodolite
traversing; traverse calculation compautation of
coordinates; adjustment of traverse; temporary and
permanent adjustient.

Levelling : Levellmg mstrument types of
levelling; booking and reduction methods; temporary and
permanent adjustment of level; geometrical, frigonometric
and physical levelling; characteristics and uses of
contours; methods of contouring; traverse; co-ordmates
and levelling problems.

Tachometry :

Controlied survey : Triangulation, trilateration;
application of GPS and Total Station in mine surveying,

Use, care,
instruments.

testing, and adjustments of

Field astronomy : Astronomical terms;
determination of true bearing by equal altitute method;
Gyro theodolite; principle and determination of Gyro north.
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National grid : Map projection—Cassini, Lambert’s
polyconic, and universal transfers mercator; transformation

- of co-ordinates, vertical projections; mine models,

Geadesy : Geod, spheroid and ellipsoid, geocentric;
geodetic and astronomical coordinates; orthometric and
dynamic height.

- Astronomy : Astronomical triangie; conversion of

“time systems and precise determination of azimuth by

astronomical methods, _

Photogrammetry : Introduction; Scale of a vertical
photograph, photographs versus maps, application of
photogrammetry in mining.

Theery of errors and adjustments: Causes and
classification of errous; indices of precision; laws of weight;
propagation and adjustment of errors; adjustment of
triangulation figures. ' :

Traversing along steep topography with or without
auxiliary telescope,

Area and volume calculation; different methods
and their limitations; earthwork and building estimation;

laying out of rail and haul road curves; determination of
azimuth latitude and longitude.

Borehole surveying and calculations; dip, strike,
ouicrop and fault problems. .

Development sampling; Channel and block
averaging milling widths; observe plans.

Types of plans for opencast workings; their
preparation, care storage and preservation legislation
concerning -mine plans and sections; duties and
responsibilities of surveyors. '

- Geogological map reading,

Application of computers in mine surveying and
preparation of mine plans, 3D laser profiling of bench walls
in opencast mine.

[No. Board/Metal/945/2009)

M. M. SHARMA, Director General of Mines Safety and
Chairman, Board of Mining Examination {Metal)
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Dhanbad, the 4th May, 2009

G.S.R. - 62.—In pursuance of the provisions of
Regulation 13(4) of the Metalliferous Mines Regulations,
1961, the bye-laws for the conduct of examination and
grant of Foremans Certificates of Competency restricted to
the mines having Opencast workings only so far as they
relate to Syllabus for Examination (Appendix-1I) is being
substituted by the following :—

APPENDIX- 11

SYLLABUS FOR THE EXAMINATION FOR MINE
FOREMAN'S CERTIFICATE OF COMPETENCY
RESTRICTED FOR MINES HAVING OPENCAST

_ WORKINGS ONLY
' (Under the Metalliferous Mines Regulations, 1961)
(a) ‘General Safety and Legislation
Duties and responsibilities of workmen, competent
persons and officials (excluding managers, assistant
managers); discipline amongst workers and conirol of staff.
Provisions of the Metalliferous Mines Regulations,
1961, relating to mine workings; explosives and blasting;

haulage; precautions against danger from fire, dust, gas
and water and of other provisions and Rules, the

-enforcement of and compliance with which is the -

responsibility of mine foremen.

Writing of reports required to be made by mine
foreman under the regulations. :

Dangerous occurrences in mines and dealing with
the same; accidents, their causes and prevention; accident
reports; not disturbing the place of accident.

1665 GIlo9-y

First A_n:l.

Sanitation and health; miners' diseases, their .

symptoms and prevention.
(&) Methods of Working

Nature of occurrence of mineral deposits; geological:

disturbances and their effects on working conditions;

dangers and precautionary measures while approachmg

geological disturbances.

The purpose and utility of boreholes in estimation
and proving mineral reserves, .

Opencist methods of mining; mechanized’ and

.manual methods; deep’hole drilling and blasting; shovel -

and dumpers; dragline; bucket wheel excavalors; surface
continuous miner; benching; maintenance of haul roads;
other safety precautions; methods of reclamation; dump
management.

~ Suppresssion and treatment, samplmg and ana]yms
of mine dust.

Safe handling and use of explosives; deep hole dn]lmg
and blastmg safety precautions.

Sources of danger from surface water precaution t¢
prevent inundation and irruption of water; water dams water
danger plans.

Gates and fencing, different kind of fences.

Inspection of opencast workings.

- Reading of statutory plans. ‘ '_
(c) Elements of Mining Machinery

Safety aspects and safe use of different kinds of -

machinery used in mines e.g: blast-hole drills; rippers;
scrapers; shovels: draglines; dumpers; road graders;

dozers; wheel loaders; bucket wheel excavators; spreaders;

surface continuous miners; brakes (including service and
parking brakes); gereration and use of compressed air; use
of steam and internal combustion engines in mines.
Use of electricity in mines; safety precautioins
Haulage and transpot; types of haulages; rope
haulage and locomotives; self-acting haulages, haulage
roads: rails and tracks; their maintenance and inspection;

tubs; signaling; safety devices; codes of practices; traffic -
“rules; unsafe practices; derailments, :

- Different types of pumps; principles and use of
mphons drainage and water lodgments.

Code of practices for transport, installation, use and

shifting of opencast machinery.
Belt conveyors and safety appliances.
_ [No. Board /Metal/946/2009)
M. M. SHARMA, Director General of Mines Safety
& Chairman, Board of Mining Examination (Metal)
4R, 4 W, 2009
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Dhanbad, the 4th May, 2009
G.S.R. 63.—In pursuance of the provisions of
Regulation 13(4) of the Metalliferous Mines Regulations,

1961, the bye-laws for the conduct of examination and grant |

of Manager's Certificates of Competency so far as they
relate to Syllabus for Examination, for First Class
Manager's Certificate, (Appendix-I) and for Second Class
Manager’s Certificate (Appendix-1I) is being substituted
by the following;

APPENDIX-1
SYLLABUS FOR THE EXAMINATION FOR FIRST
CLASS MANAGER'S CERTIFICATE OF
COMPETENCY
(Under Metalliferons Mines Regulations 1961)

(a) Winning and Working

Geology: Characteristics and classification of mineral
deposits; application of Geology to mining; geological
structures; folds, faults, fractures, fissures etc. methods of

exploration and delineation of the ore bodies; boring

through disturbed strata; bore hole survey; sampling;
estimation of cut-off grade and ore reserve; losses of mineral
in-mining; net smelter return (NSR) to mill and mine; mine
valuation; quality control, interpretation of geological maps.

I O T
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‘Opening of mineral deposits; Legal requirement about
‘outlets; siting; vertical and inclined shaft; adits, declines;
shaft sinking and deepening ; methods of sinking:
mechanised sinking; in ordinary and water logged grounds,
" in running sand etc.; freezing, cementation and other special
methods; shaft supports, temporary and permanent,
tubings etc., recent developments, '

N Development and layout of mines including surfdce
and underground arrangements; layout and development
of shaft-top and pit-bottom and haulage arrangements.

Underground‘Mining. Methods ; Choice of metheds
of development and stoping and factors affecting the same;
statutory provisions. '

. Primary and secondary Development: Choice of level
iriterval and back/block length; main haulage drifts and
tunnels; high speed.drifting; excavation and equipping of
grizzly (conventional and mechanised), ore/waste bin, main
ore-pass system, underground crushing, loading and
hoisting stations, underground service chambers, sump
and other subsidiary excavations.

Cross-cuts and drifts; raises and winzes; ground

breaking; mucking; ventilation and support; extention of
track and other services; modern driliing and loading
equipment; Alimak and Jora -lift raising , long-hole and
vertical crater retreat (VCR) raising; Raise boring systems,
mechanised winzing. S '

Stoping : Classification, selection of stoping methods

and applicability; stope layouts, stope preparation and
production operation ground breaking, mucking ,
ventilation, supports, haulage and dumping; stoping of
~ narrow and wide ore bodies; mining of paralle] veins; open,
supported, filled and caving methods; combined systems
and special methods; underhand, overhand, breast, long-
. hole and raise, resuing, room & piliar, sublevel, large
diaméter blast hole (DTH), cascade, shrinkage, vertical
cratet retreat, horizontal cut-and-fill, square set, top skicing,
_ sub-level caving, block caving methods; combined open-
room, shrinkage and cut-fili and subsequent filling systems;
hydraulic, thermal, hydrochemical, biochemical and nuclear-
device mining systems; design and construction of draw
points; mechanics of draw and draw control procedure;
recovery and dilution ; problems of deep mining and the
remedial measures; design and layout of stopes in rockburst
prone mines, mining sequence and rationale.

Opencast Mining: Opening of deposits and
preparation for excavation; box cut; types; selection of
site; formation of production benches; ripping; types
rippers; concept of rippability and cycle of operation;

_drilling; blast hole drills; performance parameters;
requirement of number of drills; blasting; blast design;
factors infuencing blast design; deep hole blasting;
. calculation of charge per hole ; ground vibrations;
secondary blasting and problems of blasting side casting;
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environment fiiendly non-blasting techniques; safety '
aspects. ~ | ' : :

Discontinuous/cyclic methods of excavation and
transport; shove! dumper operation; applicability of electric

“shovel and hydraulic excavators; cycle time and

productivity calculation; estimation of equipment fleet;
dragline operation; side casting; side cast 'diagram;
catculation of reach; cycle time; productivity calculation;
bucket capacity requirement; scrapers; fypes; method of
work ; push pull operation etc., bucket whee] excavator;
operational methods (lateral block, half block and full block

- etc.); productivity calculation; continuous surface miner;

operational methods (wide/full base method, wide/full

" bench, block mining , stepped cut, empty travel back, tum

back and continuoys mining methods); conveyors,
shiftable and high angle conveyors; mode of operation-
ete. OITDS (operator independent truck despatch system);
in-pit crushing and strip-mining; safety aspect. ' :

- Application of concepts of Rock Mechanics for

" designing the methods of mining and strata control;

Theories of ground movement and strata control; stress,
strain compressive and tensile, shear strain, mniaxial and
tri-axial strength, Poisson's Ratio, Young’s Modulus,
convergence, elasticity, litho static and hydrostatic -
pressure; rock mass classifications, strength of pillars
(crown /rib/sill/post) and shaft piliar; protection of surface
structures; design and stability of structures in rock; design
of support and reinforcement for undergmmd excavations;
support resistance, yielding and non yielding supports,
dynamic and static loading, measuring instruments,
consolidated and unconsolidated fitfs, rock bolts, cable -
bolts; latest dévelopments in mine supports, economics of '
support design, cost benefit anlalysis subsidence; caving
of rock mass; problems of deep mining; rock burst;
monitoring of rock mass performance; mechanics of rock

fragmentation; slope stability and dump stability; dump’

management; roof management.

Use and safe handling of explosives; blasting -

techniques and their relative efficiency, total cost concept.

Application of mumerical modelling in mine design;

" application of computers in mine design and operational

controls.

' (b)Mine Ventilation, Explosions, Fires and Inundation

Composition of mine atmosphere: Mine gases;
generation, properties and effects; sampling and analysis
of mine air; flame safety lamp; monitoring of different gases;
inflammability of fire damp; fire damp explosions. :

Flame safety lamps and théir design; use and
maintenance; testing of safety lamps; lamp houses and -
organizations. o : - -

' Heat and humidity: Sources of heat in mines;
geothermal gradient; heat flow in deep mines; effects of
heat and humidity; psychometrics; compatation of

e
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thermodynamic properties of mine air; basic modes of heat
transfer in mines; methods of calculation of heat flow and
temperature rise in mine airways; heat and meisture transfer
in stopes; Computation of heat load due to various machines
in development workings and stopes e.g. drills, road
headers/tunnel borers, LHDs, low profile dumpers,
locomotives, lump breakers, crushers, belt conveyors,
underground sub-stations, etc.; air cooling and
conditioning,

Air flow in mines: Laws of air flow; resistarice of
alrways; resistance and splitting probiems; equivalent
orifice; flow control devices; permissible air velocities.

Natural ventilation: Seasonal vatiations; calculation
of natural ventilation pressure; thermodynamic principles
and other short-cut methods. '

Mechanical ventilation: Theory of different fans;
characteristics and suitability of fan; selection, testing and
out put control; fans in series and parailel; reversat of air
flow; fan drift, diffuser and evasee; booster and auxiliary
fans; ventilation of headings and sinking shafts; standards
of ventilation; ventilation calculations.

Ventilation planning: Ventilation layout;
determination of size of shafts and airways; estimation of
air quantity requirements; ventilation network analysis;
Hardy Cross method of iterative analysis and application
of linear theory; thermodynamic network analysis and
computer application; application of numerical modelling;
estimation of pressure requirement; ventilation survey;
ventilation plans.

Airborne dust: Generation, dispersion, measurement
and control; suppression and treatment of mine dust;

. sampling and analysis of mine dust,

Mine fires: Types; causes; detection; prevention and
control of mine fires; spontaneous heating; dealing with
mine fires; sealing off fire-areas; build-up of extinctive
atmosphere; fire fighting organisation; reopening of sealed
off fire areas.

‘Firedamp and sulphide dust explosions: Causes and
prevention; stone dust barrier; water barrier and other
methods.

Inundation: Causes and prevention; precautions and
techniques of approaching old waterlogged workings;
safety boring apparatus; pattern of hole; design and
construction of water dams; water lodgerﬁents; water
danger plan.

Recovery of mines after explosions, fires and
inundation and investigations after the same; rescue and
recovery in mines; rescue apparatus; organisation of rescue
work; emergency preparedness and response system.

Hlumination: Cap lamps; layout and organisation of
lamp rooms; standards of illumination: photometry and
illumination survey. :

Recent developments in mine ventilation; use of

numerical modeiling in ventilation planning, ‘

Risk Assessment and analysis with referénce to mine

environment, management of environmentai risks.
(¢) Mining Machinery

mechanics.

Theory of Machines: Machine design, different types
of gears and drives, bearings, collars and joints, brakes
and friction clutches, governors. o

Heat engines, general outline of working principiés
of steam generators and auxiliary equipment, condensing’
plant, reciprocating steam engines, turbines, internal

combustion engines, condict of gas, oil -and steam engine

trials; mechanical efficiency of engines, measurement of

indicated and brake horsepower,

Machine tools and work shop processes.

Wire ropes : Construction details, applications,
mechanical properties, breaking load, factor of safety,
bending factor, capacity factor, snap length; critical depth;

inspection; examination and discarding criteria; rope ’

capping and splicing. .

Mine winders : Types and applications; components;
shaft fittings; drums and sheaves; ropes and guides; drives.
and control systems; automatic contrivances; brakes; cage;
skip; counter weight and suspension arrangement; duty
cycle diagram; winder capacity and motor power
calculations; equivalent mass of winder installation; safety
devices; Installation; examination and- testing of winding
equipment. '

- Underground machinery: Pneumatic and hydraulic
drilling hammers, jumbo drills, Roof bolters, quadro bolters,
road headers, raise climbers; tunnel, raise and shaft borers,
LHDs, LPDTs, booster compressors. DTH and ITH dritling
machines.

Material handling equipment in mines: Types,
construction and operation; safety devices; maintenance
and calculations for rope haulages: locomotives (tractive
effort, draw bar pull, ideal gradjent); conveyors systems
{belt conveyor, chain conveyor, cable belt conveyor, high
angle conveyor, shiftable belt conveyor, pipe conveyor);

scraper winches, aerial rope ways; man riding systems; in-

pit crushers; feeder breaker etc.; mine cars; track design
and layout; super elevation; track fitting and safety
appliances; self-acting inclines; ore handling plants; rai!
wagon loading plants; use of diesel equipments in
underground mines.

Pumnps : Characteristics, motor power, capacity and

calculations; faying of water mains; dealing with acid water;
shurry, drainage; lodgements, storage, designs and layout
of dams, sumps, pumping problems.

{Part H—SEc. 3(1)
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Opencast machinery: Constmcﬁon, function and
operation of blast hole drills; rippers; scrapers; shovels;

draglines; dumpers; road graders; dozers; wheel loaders;

‘bucket whee] excavators; spreaders; surface continuous
miners and their maintenance aspects. '

Mine electrical engineering: Transmission and
distribution of electrical power in mines; radial and ring-
main distribution; sub station arrangements; short
transmission lines; cables; switch gears and protective
devices; protective relays; circuit breakers; gate-end box;

dritl panel; field switch, trans-switch; symmetrical faultand

circuit breaker rating; mine signalling; power economics;
industrial tariffs; power factor improvement; electrical
drives and semiconductor controllers; selection of motors
and starters; semiconductor devices; principles of
operation of thyristor controlled variable speed electrical
drives; electrical breaking; earthing; flameproof enclosures
and intrinsic safety; use of hlgh voltagc operanonal
equipment in mines.

Generation, transmission and utilisation of power,
steam, electricity and compressed air; air compressors and
auxiliary equipment; air turbines and air engines; efficiency
of power, electricity and steam systems; safety aspects.

Automation in mines: Armchair mining (tele-
operations of mining equipments).

Maintenance Systems: Monitoring and reporting, .

tribology - corrosion, planned maintenance, Preventive,
- periodical and total mairenance system in mines. Condition
based monitoring and related maintenance system.
{d) Mine Surveying ' :

Linear measurement: Instruments for meaguring
distance and ranging, units of megsurement in surveying.

EDM: Principles of measurement; types, correcnon '

and selection of instrument.

Angular measurement: Prismatic compass; bearing
of lines; local attraction; magnetic declination.

Dials; loose and fast needle surveying; plane table
surveying and micro-optic alidade.

Theodotite: Modem micro-optic theodolites;
measurement of horizental and vertical angles; theodolite
traversing; traverse calculation; computation of

"coordinates; adjustment -of traverse; temporary and
permanent adjustment; tacheometry.

Levelling: Levelling instruments; types of levelling;
characteristics and uses of contours; methods of
contouring; booking and reduction methods; shaft depth
measurement; temporary and permanent adjustment of
levels; problem solving,.

~ Controlled surveys: Triafgulation; trilateration;
application of GPS and Total Station in mine surveying.

Field astronomy: Astronomical terms; determination
of true bearing by equal altitude method; Gyro theodolite;
principle and determination of Gyro north.

Correlation: Methods of correlation surface and
underground including Gyro-Laser combination.

Development and stope surveys: Surveys of flat,
moderately and steeply inclined and vertical workings;
control of direction and gradient in drifts, tunnels, raises

and winzes; traversing along steep working with or without
auxiliary telescopes; 3D laser profiling of stope surfa.oes
and bench walls. .

Theory of errors and adjustments: Causes and
classification of errors; indices of precision; laws of weight;
propagation and adjustment of €ITOrS; adjustmqnt of

triangulation figures.

National grid: Map pro_]ection Cassml, Lambert’s .
polyconic and universal transfers mercator; transformatlon
of coordinates. :

Geodesy: Geod, spheroid and ellipsoid; geocentric,
geodetic and astronomical coordinates; orthometric and
dynamic heights,

. Astronomy: Astronomical triangle; conversion of
time systems and precise determination of azimuth by
astronomical methods.

Photogrammetry: Introduction; scale of a vertical
photo graph photographs versus maps; application of
photogrammetry in mining.

Area and volume calculation: Different metheds and
their limitations; earthwork and building estirmation; laying
out of rail and haul road curves, surface and underground.

Dip, strike, fault and outcrop problems; borehole
surveying and calculations.

Types of plans and their preparahon care, storage

and preservation; legislation concerning mine plans and

sections; duties and responsibilities of surveyors.
Application of computers in mine Surveying anc_l

preparation of plans. C

(e) Mine Management: Legislation and Genera. Safety

Mine Management : :

Introduction: Evolution of managotmnt, theory and
practice; prmc1ples of scientific management; elements of
management function; planning; organisation and control;
structure and design of organisation for mining enterprises.

Personal Management: Selection; training and
development of human resources for mining enterprises;”
leadership; study of traditional leader behaviour; autocratic;
democratic and Laissez-Faire behaviours. '

Production Management: Determination of norms

‘and standards of operations by work study; analysis of

mine .capacities and capability; production planning;

scheduling and control; short term and long term planning;

productivity; concepts and measurements; application of
Ergonomics in mine operation,
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Financial Management: Capital budgeting;
techniques for mining project; project evaluation; pay back
period and IRR; methods of cost analysis and cost control;
breakeven charts; working capital management.

Mining Environment: EIA (Environment Impact
Assessment), EMP (Environment Management Plan),
ETP(Effluent Treatment Plant), STP (Sewerage Treatment
Plant) threat to environment from underground and surface
mining, means of mitigation, treatment of pollutants,
monitoring systems, water management; mine closure plan;
R&:R (rehabilitation and re-settlement).

Economic Impact of Mining: Economics of mining,
effect on-.community - before, during and after mining.

Materials Management for mining sector.

- Behavioural Sciences for Management: Conflict
management; conflict in organisation; sources of conflict;
dealing with conflict; organising for conflict resolution,
conflict and growth; Individual motivation; two way
personal communication.

 Industrial Accident: Study of human factors of
tndustrial accidents; their causes and remedies.

Mine Legislation;

Health and Safety Laws: The Mines Act, 1952; Mines
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines
Rescue Rules, 1983; provisions of Indian Electricity Rules,
1956 applicable to mines; Mine Vocational Training Rules,
1966; other rules and legislation applicable to metalliferous
mines.

* General Safety in Mines:

Safety in Mines: Duty of care; occupational hazards
of mining; causes and prevention; accidents and their
classification; accident statistics; frequency rate and
severity rates; cause-wise analysis, basic causes of

accident occuwrrence; investigations into accidents and’

accident reports; in-depth study into various causes of
accidents; measures for improving safety in mines; TRAP
(take responsibility in accident prevention); cost of

-accident; safety management system; coniribution of

human elements in mine safety; workers participation in
safety management; ISO and safety audit; safety
conferences; tripartite and bipartite committees; role of
information technology in safety management.

Risk Management: Theory and application, baseline,
continuous and issue based risk assessment, how they are
applied to technical areas, risk management techniques,
means of managing (minimizing or eliminating) risk,

. computer application and simulations, manager’s role in

risk management, due diligence, application of risk
assessment and risk management with reference to due

. diligence,

Disaster management; Emergency services,
equipments and procedures, emergency conirol rooms,
rescue and recovery; procedure and responsibilities, safety

of persons engaged in emergency response, investigations

and reports; assessment of damage, mine rescue; mine .
gases and their physiological effects; rescue équipments;
resuscitation and reviving apparatus; selection and tralmng_
for rescue worik.

First aid and ambulance work.

Notified and occupational diseases; silicosis and '

pneumoconiosis; physiological aspects of breathing in dust
laden atmosphere; dust sampling and sampling instruménts;
methods of counting and analysis; other mines diseases
and their symptoms; prevention and treatment. '

Lighting: general principles of artificial llghtmg,
lighting standards and their assessment.

Sanitation and health in mines.
Safety related issves in: mineral beneficiation and
transport.
APPENDIX-1I
SYLLABUS FOR THE EXAMINATION FOR

SECOND CLASS MANAGER’S CERTIFICATE OF
COMPETENCY

(Under Metalliferous Mines Regulatlons, 1961)

( a) Winning and Working

Geology : Characteristics and classification of mineral
deposits; exploration and delineation of the ore bodies;
boring through disturbed strata; bore hole survey; structural
geology: interpretation of geologieal maps.

Opening of mineral deposits: vertical and inclined
shaft; adits, declines; shaft sinking and deepening;

methods of sinking: mechanised sinking; in ordinary and
warer logged grounds, other special methods; shaft .

supports, temporary and permanent,

Development and layout of mines including surface
and underground arrangements; layout and development.
of shafi-top and pit-bottom and haulage arrangements.

Underground Mining Methods: Choice of methods
of development and stopping and factors affecting the

. Same; statutory provisions.

Primary and secondary Development: Level interval;
biock length; main haulage drifts; high speed drifting;
excavation and equipping of grizzly (conventional and
mechanised), ore/waste bin, main ore-pass system,
underground crushing, loading and hoisting stations and
other service chambers, sumps etc.

Cross-cuts and drifts; raises and winzes; ground
breaking; mucking; ventilation and support; extension of
track and other services; modem dritling and loading
equipment; Alimak and Jora-lift raising, long-hele and

vertical crater retreat (VCR) raising; Raise boring systems _

mechanised winzing,

Stoping: Stoping methods and applicability; stope
layouts; stope preparation; production operation; ground

breaking; mucking; ventilation; supports; haulage and
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T e e e e o Y e r—— e



L@ '11"—@:3 31

v 1 A < 16, 2009/490 26, 1931 07

' dumping; stoping of narrow and wide ore bodies; mining

of parallel veins; underhand, overhand, breast, longhole
ahd raise, Tesiiing, room & pillar, sublevel, large diameter

_ * blasthole (DTH), cascade, shrinkage, vertical crater retreat,

horizontal cut-and-fill, square set, top slicing, sub-level
caving, block caving methods; combined open-room,
shrinkage and cut-fill and subsequent filling systems;

- design and construction of draw points; mechanics of draw

and draw control procedure; recovery and dilution;
problems of deep mining; remedial measures; design and

_layout of stopes in rockburst prone mines. .
Opencast Mining: Opening of deposits; preparation

for excavation; box cut, types; site selection; formation of

 benches; rippability; types of rippers; cycle of operation;

drilling; blast hole drills; performance parameters;
requirement of number of drills; blasting; blast design;
factors influericing blast design; deep hole blasting;

calculation of charge per hole; ground vibrations; -
secondary blasting and related problems; non-blasting

techniques.

Discontinuous/cyclic methods of excavation and
transport; shovel dumper operation; electric shovel and
hydraulic excavators; cycle time and productivity
calculation; estimation of equipment fleet; drag line
operation; side casting; calculation of reach; cycle time;
productivity calculation; bucket capacity requirement;

_ serapers; bucket wheel excavator (lateral block, half block

and ful] block method etc.); productivity calculation;

continuous surface miner (wide/full base, wide/full bench,

block mining, stepped cut, empty travel back, tum back

and continuous mining methods); conveyors; shiftable and
‘high angle conveyors; in-pit crushing and strip-mining;

safety aspects. N
Application of concepts of Rock Mechanics for
designing the methods of mining and strata control:

Theories of ground movement and strata control; strength

of pillars {crown/rib/sill/post) and shaft pillar; protection
of surface structures; design and stability of structures in
rock; design of support and reinforcement for underground
excavations; consolidated and unconsolidated fills, rock
bolts, cable bolts; subsidence; caving of rock mass;
problems of deep mining; rock burst; mechanics of rock
fragmentation; slope stability and dump stability; dump
management; roof management.

Use and safe handling of explosives; blasting
techniques and their relative efficiency, total cost.concept.

(b) Mine Ventilation, Explosions, Fires and Inundation -

Composition of mine atmosphere; Mine gases;
production, properties and ¢ffects; sampling and analysis
of mine air: flame safety lamp; monitoring of different gases;
inflammability of fire damp. ' .

Flame safety lamps: design; use and maintenance;
testing of safety lamps; lamp houses and organizations.

. Heat and humidity: Sources of heat in mines;
geothermal gradient; effects of heat and humidity; heat
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transfer in mine airways and stopes; methods of calculation
of heat flow and temperature rise; heat load due to various
machines: air cooling and conditioning. .
Air flow in mines: Laws of air flow; resistance of
airways; resistance and splitting problems; equivalent
orifice; flow control devi_ces; permissible air _veloci'ties;
Natural ventilation: Seasonal variations; calculation
of natural ventilation pressure. o
Mechanical ventilation: Mechanical ventilators;

characteristics and selection; testing and output control; O

fans in series-and parallel; reversal of air flow; fan drift;
diffuser and evasee; booster and auxiliary fans; standards

‘of ventilation; ventilation calculations. _
Ventilation planning; Ventilation layout; detenriination
" -of size of shafts and airways; estimation of air quantity

requirements; ventilation network analysis; thermodynamic

_network analysis and computer application; estimation of

pressure requirement; ventilation survey; ventilation plans.

Airborne dust: Generation, dispersion, measurement
and control; suppfession and treatment of mine dust;
sampling and analysis of mine dust. _

Mine fires: Types; causes; detection; prevention and:
control of mine fires; spontaneous heating; dealing with
mine fires; sealing off fire-areas; build-up of extinctive
atmosphere; fire fighting organisation; reopening of sealed
off fire areas.

Firedamp and sulphide dust explosions: Lanses and
prevention; stone dust barrier; water barrier and other
methods. o

Inundation: Causes and prevention; precantions and
techniques of approaching old waterlogged workings;
safety boring apparatus; pattern of hole; design and
construction of water dains; water lodgements; water
danger plan. :

Recovery of mines after explosions, fires and
inundation and investigations after the same; rescue and
recovery in mines; Tescue apparatus; organisation of rescue
work; emergency preparedness and response system.

Tfumination: Cap lamps; layout and organisation of

jamp rooms; standards of illumination; photometry and

illumination survey.
Recent developments in mine ventilation.
(c) Mining Machinery

Strength of materials. Applied mechanics, Fluid
mechanics. - : S

Theory of Machines: Machine design, differeat types .

of gears and drives, bearings, collars and joints, brakes
and friction clutches, governors. .

Heat engines, genetal outline of working principles
of steam generators and auxiliary equipment, condensing
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plant, reciprocating steam engines, turbines, internal
combustion engines, conduct of gas, oil and steam engine
trials; mechanical efficiency of engines, measurement of
indicated and brake horsepower.

Machine tools and workshop processes.

Wire ropes: Construction details, applications,
mechanical properties, breaking load, factor of safety,
bending factor, capacity factor, snap length; critical depth;
inspection; examination and discarding criteria; rope
capping and splicing.

Mine winders: Types and applications; components;
shaft fittings; drums and sheaves; ropes and guides; drives
and control systems; automatic contrivances; brakes; cage;
skip; counter weight and suspension arrangement; duty
cycle diagram; winder capacity and motor power

«calculations; equivalent mass of winder installation; safety

devices; Installation; examination and testing of winding
equipment.

Underground machinery: Pneumatic and hydraulic
drilling hammers, jumbo drills, roof bolters, quadro bolters,
road headers, raise climbers; tunnel, raise and shaft borers,
LHDs, LPDTs, booster compressors. DTH and ITH drilling
machines.

- Material handling equipment in mines: Types,
construction and operation; safety devices: maintenance
and calculations for rope haulages; locomotives (tractive
effort, draw bar pull, ideal gradient); conveyors (belt
conveyor, chain conveyor, cable belt conveyor, high angle
conveyor, shiftable belt conveyor, pipe conveyor); aerial
rope ways; man riding systems; inpit crushers; feeder
breaker etc.; mine cars; track; super elevation; track fitting
and safety appliances; self-acting inclines; ore handling
plants; rail wagon loading plants; use of diesel equipments
in underground mines,

Pumps: Characteristics, motor power, capacity and
calculations; laying of water mains; dealing with acid water;
slurry, drainage; lodgements, storage, designs and layout
of dams, sumps, pumping problems. . :

- Opencast machinery: Construction, function and
operation of blast hole drills; rippers; scrapers; shovels;
draglines; dumpers; road graders; dozers; wheel loaders;
bucket wheel excavators: spreaders; surface continuoqs

miners and their maintenance aspects.

Mine electrical engineering: Transmission and
distribution of electrical power in mines; radial and ring-
main distribution; sub station arrangements; short
transmission lines; cables; switch gears and protective
devices; protective relays; circuit breakers; gate-end box:
drill panel; field switch; trans-witch; symmetrical fault and
circuit breaker rating; mine signalling; power factor
improvement; electrical drives and semi-conductor
controllers; selection of motors and starters; serni-

conductor devices; principles of operation of thyristor

controlled variable speed electrical drives; electrical -
breaking; earthing; flameproof enclosures and intrinsic’

safety; use of high voltage operational equipment in mines;

Generation, transmission and utilisation of power;
steam, electricity and compressed air in mines; safety

aspects.

Automation in mines: Armchair mining (tele-
operations of mining equipments). '
Preventive, periodical and total maintenance system
in mines. : '

(d) Miine Surveying

Linear measurernent: Instruments for measuring -

distance and ranging, units of measurements.

EDM: Principles of measurement; types, con'ectibn _

and selection of instrument.

Angular measurement: Prismatic compass; bearing
of lines; local attraction; magnetic declination. :

Theodolite: Modern micro-optic theodolites:
measurement of horizontal and vertical angles; theodolite
traversing; traverse calculation; computafion of
coordinates; adjustment of traverse; temporary and
permanent adjustment; Gyro theodolite; principle and
determination of Gyro nerth; determination of true bearing
by equal altitude method; tacheometry. ’

Levelling: Levelling instruments; types of levelling;
characteristics and uses of contours; methods of
contouring; booking and reduction methods; shaft depth
measurement; temporary and permanent adjustment of
levels.

Controlled surveys: Trianguiation; trilateration;
application of GPS and Total Station in mine surveying.

Correlation: Methods of correlation surface and
underground including Gyro-Laser combination.

Deveiopmem and stope surveys: Surveys of flat,
moderately and steeply inclined and vertical workings;
control of direction and gradient in drifts, tunnels, raises

and winzes; traversing along steep working with or without '

auxiliary telescopes.

Theory of errors and adjustments: Causes and

-classification of errors; indices of precision; laws of weight;

propagation and adjustment of errors; adjustment of
triangulation figures, ' )

National gnd Map projection - Cassini, Lambert’s
polyconic and universal transfers mercator; transformation
of coordinates.

Astronomy: Astronomical triangle; conversion of

time systems and precise determination of azimuth by ~

astronomical methods.
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Area and volume calculation: Different methods and
 their limitations; earthwork and building estimation; laying
- out of rail curves, surface and underground.

Dip, strike, fault and outcrop problems; borehole
surveying and calculations.

Types of plans and their prepamtiun; care, storage '

and preservation; legislation concerning mine plans and
_sections; duties and responsibilities of surveyors.

App]ication of computers in mine surveying and
preparation of plans.

(e) Mine Management; Legislation, Environmentat
Managementand General Safety

Mine Management :
A

Introducuon Principles of scientific management;
management functions; planning; organisation and control;
structure of organisation for mining enterprises.

Personal Management: Selection; training and_

development of human resources.

Production Management: Production planmng,

scheduling and control; short term and long term planning;

productivity and its measurements,

Environmental Management: Mine environment

monitoring and control; EMP (Environment Management

Plan); mine closure plan; R&R (rehabilitation and re-
seftlement).
Mine Legisfation: _

Health and Safety Laws: The Mines Act, 1952; Mines
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines
Rescue Rules, 1985; Provisions of Indian Electricity Rules,

1956 applicable to mines; Vocational Trdining Rules, 1966;
Other rules and legislation applicable to metalliferous mines.

General Safety in Mines:

Safety in Mines: Causes and prevention of accidents
and their classification; frequency rate and severity rates;
‘cause-wise analysis; investigations into accidents and
accident reports; in-depth study into various causes of
accidents; measures for itnproving safety in mines; risk
assessment and risk management; cost of accident; safety
management system; human elements in mine safety;
warkers participation in safety management; ISO and safety
audit; safety conferences; tripartite and bipartite
committees. '

Disaster management; rescue and recovery; mine
rescue; mine gases and their physiological effects; rescue
equipments; resuscitation and reviving apparatus;
selection and fraining for rescue work,

First aid and ambulance work.

Siticosis and pneumoconiosis; physiological aspects

of.breathing in dust laden atmosphere; dust sarapling and

sampling instryments; methods of counting and analysis;
other mines diseases and their symptoms; prevention and
freatment. :

Lighting: General principles of amﬁcml llghtmg,-
lighting standards and their assessment. o

£

Sanitation and health in mines.

Safety related issues in mineral beneficiation’ and
transport. '

‘ [No. Board/Metal941/2009] -
M. M. SHARMA, Director General of Mines Safety &

Boardomengxammatlon (Meta]) _
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Dhanbad, the 4th May, 2009

G.S.R. 64.— In pursuacce of the provisions of
Regulation 13(4) of the Metalliferous Mines Regulations,
1961, the bye-laws for the conduct of examination and grant
of Surveyors Certificates of Competency so far as they

relate to Syllabus for Examination (Appendix-I) is bemg_

substituted by the following :— .
APPENDIX -1 '

mfm'mmomomcv
(Under Metalliferous Mines Regulations, 1961)
FIRST PAPER

_ Linear Measurement: Instrument. for measuring
distance; ranging; chain surveying; errors in chammg and
plotting; optlcal square.

EDM: Principles of measurement; types; corrections;

selection of instrument,

Angular measurement: Prismatic compass; beariﬁg'_

of lines; local attraction; magnetic declination,

Plane Table Surveying; methods, contounng usmg
plane table and micro-optic alidade.

Miners’ dials and other compass instruments;
dialling; loose and fast needle surveying.

Theodolite: Modern micro-optic theodolites;
measurement of horizontal and vertical angles; theodolite
traversing; traverse calculation; computation of
coordinates; adjustment of traverse; temporary and
permanent adjustment. ,

Levelling: Levelling instrument; types of lévelling;
booking and reduction methods; temporary and permanent
adjustment of level; geometrical, trigonometric and physical
levelling; characteristics and uses of contours; metheds
of contouring; traverse; coordinates and levelling problems.

Tachometry.

Controlled survey: Triangulation; trilateration;
application of GPS and Total Station in mine surveying -

Use, care, testing, and adjustments of instruments.
SECOND PAPER
Field astronomy: Astronomical terms; determination

of true bearing by equal altitude method; Gyro theodolite;

principle and determination of Gyro north.

National grid: Map projection - Cassini, Lambert’s
. polyconic, and universal transfers mercator; transformation

of coordinates; vertical projections; mine models.

Geodesy: Geod, spheroid and ellipsoid, geocentric;
geodetic and astronomical coordinates; orthometric and

dynamic height.

Astronomy: Astronomical triangle; conversion of

time systems and precise determination of azimuth by

astronomical methods.

Photogrammetry: Introduction; Scale of a vertical
photograph, photographs versus maps, application of
photogrammetry in mining,

Correlation: Methods of correlation surface and
underground including Gyro-Laser combination.

Dem r mefudhbos o ok immn . vmhe o ea a4 oae. o N
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Theory of errors and adjustments: Causes and
“classification of errors; indices of precision; laws of weight,

propagation and adjustment of errors; adjustment of -

triangulation figures.

Control of direction and gradient in inclined shafts,
drifts, tunnels, raises and winzes; surveying of flat,
moderately and steeply inclined, and vertical ore bodies.

* Area and volume calculation; different methods and

- their limitations; earthwork and building estimation; laying
out of rail curves on surface and underground;

- measurements of depths of incline roadways and shafts;

- determination of azimuth, latitude and longitude.

‘Borehole surveying and calculatlons, dip, str:ke
outcrop and fault problems.

' Development sampling;: Channel and block
averaging; stope sampling; averaging of stope- -face
boundaries; valuation of block roof tonnages; milling
widths; observe plans.

Types of plans; their preparation, care, storage and
preservation; legislation concerning mine plads and
sections; duties and responsibilities of surveyors.

Geological map reading.

Application of computers in mine surveying and
preparation of mine plans. 3D laser profiling of stope
surfaces and bench walls in opencast mines. ‘

{No. Board/Metai/942/2009]

. MM SI—[ARMA Director General of Mines Safety and
- Chairman,

Board of Mining Examination (Metal)
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Dhanbad, the 4th May, 2009
G.S.R. 65.— In pursuance of the provisions of
Regulation 13(4) of the Metalliferous Mines Regulations,
1961, the bye-laws for the conduct of examination and grant

of Foremans. Certificates of Competency so far as they

relate to Syliabus for Examination (Appendlx-l) is being

substituted by the following:
APPENDIX-T = .
SYLLABUSFORTHE EXAMINATIONFOR |
MBENE FOREMAN'S (UNRESTRICTED)
- CERTIFICATEOF COMPETENCY
(Under the Metalliferous Mines Regatations, 1961)
(a) General Safety and Legislation .

Duties and responalblhtles of worluncn, competent
persons and officials (excluding managers, assistant
managers); discipline amongst workers and control of staff..

Provisions of the Metaliiferous Mines Regulations,
1961 relating to mine workings; explosives and blasting;
hauiage; ventilation; precautions against danger from fire,
dust, gas and water and of other provisions and Rules; the
enforcement of and compliance with which is the
responsibility of mine foreman.

Writing of reports required to be made by mine
foreman under the regulations.

Dangerous occurrences in mines and dealing with

the same; accidents, their causes and prevention; accident -

reports; not disturbing the place of accident.

Mine rescue; physiological effect of mine gases;
rescue equipment and First Aid.

Sanitation and health; miners’ dlseases their
symptoms and prevention.
(b) Methods of working :

Nature of occurrence of rinerat deposits; geologlcal
disturbances and their effects on working conditions;
dangers and precautionary measures while approaching

_ geologically disturbed areas.

The purpoese and utility of boreholes in mines; shaft

sinking; safety devices; temporary andpermanent supports -
in sinking and working shafts; examination of shafts and -

outlets.

. Opencast methods of mining; mecham_zed and
manual methods; deep hole drilling and blasting; shovel
and dumpers; dragline; bucket wheel excavators; surface
continuous miner; benching; maintenance of haul roads,
other safety precautions; methods of reclamation; dump
management.

General principles of primary and secondary_

development; stoping methods; manual and mechanized
stone drifting.
Elements of roof control; mechanism of rock bolting;

support of roadways; face supperts and their types, setting, -

testing and withdrawal; systematic timbering rules; packing
and stowing; protection of surface structures; working
beneath statutorily restricted areas and surface structures.
Safe handling and use of explosives; deep hole drilling
and blasting; safety precautions.
Inspection of workings; inspection and maintenance

of haulage and traveling roadways; man riding systemand

return airways; gates and fences.
" Reading of statutory plans.

g
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() Ventilation and Precautions against Explosions: Fires
'and Inundation

' Natural and mechanical ventilation; ventilation of

headings and sinking shafts; siting of auxiliary and booster '

fans; distribution, measurement and control of air in mines;
estimation of air quantity requirements; methods of coursing
of air; anemometer; hygrometer; maintenance of ventilation
appliances.

Pollution of air; irruption/occurrence of gases in
mines; properties of gases; detection and measurement of
firedamp and noxious gases; sampling of air; determination
of environmental conditions; standards of ventilation.

' Design and construction of flame and electric safety

lamps; their use, examination and: maintenance.

Suppression and treatment,: sampling and analysis
of mine dust.

. Elementary knowledge of causes and prevention of
firedamp and sulphide dust explosion; limits -of
h‘lﬂmnmabilityofﬁre-damp '

Fires and spontaneous.heating; prevention,
detection and conirol of mine fire; sealing off fire areas; fire
stopping and their examination; precautions against
‘outhreak of surface fires; fire fighting on surface and
belowground.

Inspection of old workings.

Sources of danger from surface and underground

water; precautions to prevent inundation and irruptions of -

water; precautionary measures while approaching
abandoned and water logged areas; boring machines for
exploratory work water dams; water danger plan.

Recovery. of mines after explosions, fires and
inundation; precautlonary measure dm'mg re-opening and
dewatering of mines.

(@) Elements of Mining Machinery-

Safety aspects and safe use of dlfferent kinds of :
machinery used in underground and opencast mines
including blast hole drills; rippers; scrapers; shovels;
draglines; dumpers; road graders dozers; wheel loaders;

~ bucket wheel excavators; Spreadem, surface continuous

miners; brakes (including service and parking brakes);
generation and use of compressed air; use of steam and

' internal combustion engines in mines.

Application of electncu:y in mines; safety
precautions.

Winding eqmpments ropes and guldes mgnal]mg
and decking arrangements; safety devices; examination of
winding equipment and shaft fittings. .

Haulage and transport; types of haulages; rope
haulage and locomotives; self-acting inclines; "haulage
roads in underground and opencast workings; rails and

-tracks; their maintenance and inspection; tubs; slgnallmg,
safety devices; codes of practices; traffic rulcs, unsafe

practices; derailments.
Different types of pumps; principles and use of
siphons; drainage and water lodgments. _ :
Code of practices for transport, installation, use and
shifting of underground and opencast machinery.
Belt conveyors and safety appliances.
: [No. Board/Metal/943/2009]
M. M. SHARMA Director General of Mines Safety &
" Chairman, Board of Mining Examination (Metal)
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APPENDIX-1

; SYLLABUS FORTHE EXAMINATION FOR FIRST
' "CLASS MANAGER’S CERTIFICATE OF
" COMPETENCY .

(Under Cﬁal Mines Regnlations, 1957)
(a) Mine Management, Legisiation and General Safety
~ Mine Management:

Introduction: Evolution of management; 1heory and
practice, principles of scientific management; elements of
management fimction; planning; organisation and control;
structure and design of organisation for mining enterprises.

Persona]l Management and Organisational
behaviour: Selection; training ang development of human
resources for mining enterprises; leadership; study of
_ traditional leader behaviour; autocratic;- democratic and
- Laissez-Faire behaviours; conflict management; conflict in
organisation; sources of conflict; dealing with conflict;
_ organising for conflict resolution; conflict and growth;
imdividual motivation; two way personal communication.

Production Management Determination of norms
and standards of operations by work study; analysis of
. mine capacities and capability, production planning;
scheduling and control; short term and long term planning;

productivity;. concepts and measurements; application of

Ergonomics in mine operation.

Financial Management: Capital budgeting;
techniques for mining project; project evaluation; pay back
period and IRR; methods of cost analysis and cost control;

breakeven charts; working capital management; ERP
~ (Enterprise Resource Planning). *

Mining Environment: EIA (Environment Impact
Assessment), EMP (Environment Management Plan),
ETP(Effluent Treatment Plant), STP (Sewerage Treatment

Plant) threat to environment from underground and surface -

mining, means of mitigation, treatment of pollutants,
monitoring systems, water management; mine closure plan;
R&R (rehabilitation and re-settlement).

Economic Impact of Mining: Economics of mining,

I

effect on community - before, during and after mmmg, :

corporate social responsibility (CSR).

- Materials Management for mining sector; ABC
analysis, Inventory Management, '

_ Industrial Accident: Study. of human factors of
industrial accidents; their causes and remedies.

Mine Legislation:
"Health and Safety Laws: The Mines Act, 1952; Mines

Rules, 1955; Coal Mine Regulation, 1957; Mines Rescue

Rules, 1985; provisions of Indian Electricity Rules, 1956
applicable to mines; Mine Vocational Training Rules, 1966;
other rules and legislation applicable to coal mines.

General Safety in Mines: * _

Safety in Mines: Duty of care; occupational hazards
of mining; causes and prevention; accidents and their
classification; accident statistics; frequeney. rate and
severity rates; cause-wise analysis; basic causes of
accident occurrence; investigations into accidents and
accident reports; in-depth study into various causes of
accidents; measures for improving safety in mines; TRAP
(take responsibility in accident prevention); cost of
accident; safety management system; contribution of -
human elements i mine safety; workers participation in
safety management; 1SO and safety audit; safety

* conferences; tripartite and bipartite commitiees; mine’

environment monitoring and control; role of information -
technology in safety managerment.

RJskManagcment: Theory and apphcaunn, bazeline,
continuous and issue based risk assessment, risk
management techniques and applications, means of
managing (minimizing or eliminating) risk, computer
application and simulations, manager’s role in risk
management, dué diligence, application of risk assessment
and risk management with reference to due diligence.

Disaster management;, Emergency services,
equipments and procedures, emergency control rooms,
rescue and recovery; procedure and responsibilities, safety
of persons engaged in emergency response, investigations
and reports; assessment of damage, mine rescue; mine
gases and their physiological effects; rescue equipments;
resuscitation and reviving apparatus selection and trammg

 for rescue work.

First aid and ambulance work. _

Notified and occupational diseases; silicosis and
pneumoconiosis; physiological aspects of breathing in dust
laden atmosphere; dust sampling and sampling instruments;
methods of counting and analysis; other mines diseases
and then' symptoms; prevention and treatment.

Lighting: general principles of artificial lighting;
lighting standards and their assessment.

‘Sanitation and health in mines.

Safety related issues in coal beneficiation and
transport,

(b) Winning and Working -

' ‘Geology: Nature and occurrence of coal seams; -

_description of Indian coalfields; application of geology to -

mining; geological structures; folds, faults, fractures,
fissures etc.; boring through disturbed strata; bore hole
survey, mdlcated and proved coal reserves; mterpretatlon

. of geological maps.

Opening of coal seaths: Legal reqmremmt about
outlets; siting; verticail shaft; inclines; shaft sinking and
deepening; drift drivage; mechanised stone drifting;
methods of sinking: mechanized sinking; in ordinary and
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water logged grounds, in running sand etc.; freezing,
cementation and other special methods; shaft supports,
temporary and permanent, tubings etc, recent
developments,

Development and layout of mines including surface
and underground arrangements; layout and development
of shaft-top and pit-bottom and haulage arrangements.

Underground Mining Methods: Choice of methods
of mining coal seams and factors affecting the same;
statutory provisions.

Bord and Pillar method: Schemes of development;
design of bord and pillar working; statutory provisions;

selection of equipment for development - mechanised -
loaders, continuous miners etc.; preparatory arrangement.
. for depillaring; statutory provision for depillaring;

designing the system of pillar extraction with caving and
stowing; mechanisation in depillaring operation; types of
loading machines: continuous miners etc.; toof
management; local fall and main fall; indications of roof

weighting; air blasts and precautions against the same; .

precautions against fire and inundation during depillaring;
multi-section and contiguous working; liquidation of
developed pillars.

Longwall mining: Methods of driving gate roads;
single and multiple heading gate roads; longwail face layout
—advancing and retreating faces; orientation of longwall
face; support system for longwall gate roads; powered
supports; face transfer, operation of shearer and plough;
roof management and hard roof management; periodic and
main fall; design of high productive longwall panel; mini/
short-wall mining; communication and telemonitoring.

“Thick seam mining: Bord and pillar and longwall
methods in multi-section; multi-slice methods; inclined
slicing; horizontal slicing and cross.slicing in ascending
and descending orders; under winning methods; sublevel
caving; integral caving; blasting gallery and descending
shield methods; hydraulic mining; special methods of thick
seam mining.

Other special methods of mining: Wide stall method;
methods of mining thin seams; underground coal
gasification, coal bed methane/ coal mine methane etc.

Opencast Mining: Opening of deposits and
preparation for excavation; box cut; types; selection of

_ site; formation of production benches; ripping; types of

rippers; concept of rippability and cycle of operation;
drilling; blast hole drills; performance parameters;
requirement of number of drills; blasting; blast design;
factors influencing blast design; deep hole blasting;
calculation of charge per hole; ground vibrations;
secondary blasting and problems of blasting, side casting;
surface miners; safety aspects. .
Discontinucus/cyclic methods of excavation and
transport; shovel dumper operation; applicability of electric

shovel and hydraulic excavators; cycle time and

e L R L T e TH

productivity calculation; estimation of equipment fleet;
dragline operation; side casting; side cast diagram; -
calculation of reach; cycle time; productivity calculation; ~ *

bucket capacity requirement; scrapers; types; method of

work; push pull operation etc.; bucket wheel excavator; - -.

operational methods (lateral block, half block and full block
etc.); productivity calculation; continuous surface miner;

operational methods (wide/full base method, wide/full |

bench, block mining, stepped cut, empty trave! back, tum
back and continuous mining methods); conveyors;

shiftable and high angle conveyors; mode of operation

etc.; OITDS (operator independent truck despatch system); .

in-pit crushing and strip-mining; opencast mining over
developed coal seams; high-wall mining; safety aspects. ..
Application of concepts of Rock Mechanics for
designing the methods of mining and strata control:
Theories of ground movement and sirata contrel; stress,
strain compressive and tensile, shear strength, uniaxial and
tri-axial strength, Poisson’s Ratio, Young’s Modulus,
convergence, elasticity, lithostatic and hydrostatic
pressure; rock mass classifications, strength of stooks;

shaft pillars; protection of surface structures; design and -

stability of structures in rock; design of support and
reinforcement for underground excavation; support
resistance, yielding and non yielding supports, dynamic
and staticloading, measuring instruments, consolidated
and unconsolidated fills, rock bolts, cable bolts; latest
developments in mine supports, economics of support -
design, subsidence; caving of rock mass; bumps;
monitoring of rock mass performance; mechanics of rock
fragmentation; siope stability and dump stability; dump
management; roof management.

Development of safe explosives; permitted

explosives; composition and testing of safe explosives;
Milli-second detonators; aliernatives of explosives. Use
and safe handling of explosives in coal and stone drivages
in gassy and non-gassy mines; blasting techniques and
their relative efficiency, total cost concept.

Application of numerical modelling in mine design;
application of computers in mine design and operational
controls.

{c) Mine Veutﬂatwn Expfosions, Fires and
Inundation

Composition of mine atmosphere: Mine gases;

generation, properties and effects; sampling and analysis

of mine air; methane content; methane drainage; flame
safety lamp; methanometers and multi-gas detectors; gas
chromatograph; methane layering; monitoring of different
gases; telemonitoring; coal bed methane/coal mine
methane. -

Heat and humidity: Sources of heat in.mines;

geothermal gradient; heat flow in deep mines; effects of
heat and humidity;, psychometrics; computation of

PR TP
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thermodynamic properties of mine aif' basic modes ofheat
transfer in mines; methods of calculation of heat flow and
température rise in mine airways; heat and moisture transfer

in bord and pillar and Jongwall workings; computation of -

heat load due to various machines e.g. belt conveyor, power
pack, stage loader, lump breaker, armoured fiexible
conveyor, shearer etc. in longwall gate roads and face and
road header, continuous miner and underground sub-
stafions etc. in the mine; air cooling and conditioning.

~ Air flow' in mines: Laws of air flow; resistance of
airways; resistance and splitting problems; equivalent
orifice: flow control devices; permissible air velocities.

Natural ventilation: Seasonal variations; calculation
of naturai ventilation pressure; thermodynamic pnnc1ples
and other short-cut methods.

Mechanical ventilation: Theory of dlfferent fans;
characteristics and sultablllty_of fan; selection, testing and
" out put control; fans in series and parallel; reversal of air
' flow; fan drift, diffuser and evasee; booster and auxiliary

fans; ventilation of headings and sinking shafts; standards
of ventilation; ventilation calculations.

Ventilation planning: Ventilation layout;
determination of size of shafts and airways; estimation of
Wir quantity requirements; ventilation network analysis;
Hardy Cross method of iterative analysis and application
of linear theory; thermodynamic network analysis and

cotnputer application; application of numerical modelling; -

estimation of pressure requirement; ventilation survey;
recent development in mine ventilation, ventilation plans.

Airborne dust: Generation, dispersion, measurement
and control; suppression and treatment of coal dust;
properties of stone dusts; samplirig and analysis of coal
dust.

Mine fires: Causes of mine fires, spontaneous

" combustion, mechanism and susceptibility indices,
detection and prevention of spontancous heating and mine

fires; dealing with mine fires; sealing off fire-areas; build-

up of extinctive atmosphere; pressure balancing; fire

fighting organisation; gas ratios and their limitations; -

* modified gas ratios; reopening of scaled off fire areas; fires

in quarries over developed pillars; coal stack and waste -

dump fires.
Mine explosions: Flredamp and coal dust explosions;

causes and prevention; stone dust barner, water barrier
and other methods,

Explosion in quarries over developed pillars.
Water gas explosion,

Inundation: Causes and prevention; precautions and
techniques of approaching old waterlogged workings;
~ safety boring apparatus; pattern of hole; design and

construction of water dams; water lodgements; monsoon

preparations, water danger plan.

1665 G_Z'/o‘?—-!}

Recovery of mines after explosions, fires and
inundation and investigations, rescue and recovery in
mines; rescue apparatus; organisation of rescue work,
emergency preparedness and response system.

Tlumination: Cap lamps; layout and organisation of -
tamp rooms; standards of iHumination; photometry and
illumination survey.

Risk Assessmentand analysis Wlth reference to mine
environment, management of envirqpmental risks. . L

(d) Mining Machinery and Electricity :

Theory of Machines: Machine design, different-types

of gears and drives, bearings, collars and joints, brakes

and friction clutches, gavernors.

Heat engines, general outline of working prmclples
of steam generators and auxiliary equipment. condensing

- plant, reciprocating steam engines, turbines, internal

combustion engines, conduct of gas, oil and steam engine
trials; mechanical efficiency of engines, measuremcnt of
indicated and brake horsepower.” _

Machine tools and work shop processes. -

Wire ropes: Construction details, applications,
mechanical properties; breaking load, factor of safety,
bending factor, capacity factor, snap length; critical depth;
inspection; examination and discarding criteria; rope
capping and splicing. '

Mine winders: Types and appimmons components; .
shaft fittings; drums and sheaves; ropes and guides; drives
and control systems; automatic contrivances; brakes; cage;
skip; counter weight and suspension arrangement; duty
cycle diagram; winder capacity and motor power
calculations; equivalent mass of winder installation; safety
devices; Instailation; examination and testing of winding
equipment, non destructive testing.

Underground machinery: Coal drills; jumbo dnlls
roof bolters; quad bolters; UDM; shearers; ploughs; AFC;
road headers, dint headers; contlnuous miners; shuttle
cars; SDLs; LHDs.

Material handling equlpment in mines: Types,
construction and operation; safety devices, maintenance
and calculatibns for rope haulages; locomotives (tractive
effort, draw bar pull, ideal gradient); conveyors systems

 (belt conveyor, chain conveyor, cable belt conveyor, high

angle conveyor, shiftable belt conveyor, pipe conveyor);
aerial rope ways; man riding systems; in-pit crushers; feeder
breaker etc.; mine cars; track design and layout; super
elevation; track fitting and safety appliances; self-acting -
inclines; coal hdndling plants; rail wagon loading plants;

 use of diesel equipment in underground coal nines, free

steered vehicles.

" Pumps: Types, Characteristics, motor power,
capacity and calculations; laying of water mains; dealing -
with acid water; slurry, drainage; lodgements, storage,
designs and layout of dams, sumps, pumping problems.
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Opencast machinery: Construction, function and
operation of blast hole drills; rippers; scrapers; shovels;
draglines; dumpers; road graders; dozers; wheel loaders;
bucket wheel excavators; spreaders; surface miners and
their maintenance aspects.

Generation, transmission and utilisation of power;
steam, compressed air; air compressors and auxiliary
equipment; air turbines and air engines; efficiency of power,
stearn systems; safety aspects.

Maintenance Systems: Monitoring and reporting,
tribology - corrosion, planned maintenance, Preventive,
periodical and total maintenance system in mines. Condition
based monitoring and related maintenance system.

Mine electrical engineering: Generation,

Transmission and distribution of electrical power in mines;

radial and ring-main distribution; power economics;
industrial tariffs; power factor improvement; sub station
arrangements; short transmission lines; cables; switch
gears and protective devices; protective relays; circuit
breakers; gate-end box; drill panel; field switch; trans-
witch; symmetrical fault and circuit breaker rating; mine
signatling; electrical drives and semiconductor controllers;
selection of motors and starters; semi-conductor devices;
principles ‘of operation of thyristor controiled variable
speed electrical drives; electrical breaking; earthing;
flameproof enclosures and intrinsic safety; use of high
voltage operational equipment in mines.

(¢) Mine Sarveying

Linear measurement: Instruments for measuring
distance and ranging, units of measurement in surveying,

EDM: Principles of measurement; types, correction
and selection of instrument.

Angular measurement: Prismatic compass; bearing

of lines; local attraction; magnetic declination.

Dials; loose and fast needle surveying; plane tabie
surveying and micro-optic alidade.

Theodolite: Modern micro-optic theodolites;
measurement of horizontal and vertical angles; theodolite
traversing; traverse calculation; computation of
coordinates; adjustment of traverse; temporary and
permanent adjustment; tacheometry.

Levelling: Levelling instruments; types of levelling;
characteristics and uses of contours; methods of
contouring; booking and reduction methods; shaft depth
measurement; temporary and permanent adjustment of
levels; problem solving, :

Comfrolled survey: Triangulation; trilateration;
application of GPS and Total Station in mine surveying.

Field astronomy: Astronomical terms; determination
of true bearing by equal altitude method; Gyro theodolite;
principle and determination of Gyro north; Astronomical
triangle; conversion of time systems and precise

determination of azimuth By 'astronomicﬂ methods.

Correlation; Methods of correlation surface and
underground including Gyro-Easer combination.

Development surveys: Surveys of flat, moderately -

and steeply inclined and verticai workings; control of
direction and gradient in drifts and roadways; traversing
along steep working with or without auxiliary telescopes;
3D laser profiling of surfaces and bench walls.

Theory of errors and adjustments: Causes and '
classification of errors; indices of precision: laws of weight,

propagation and adjustment of errors; adjustment of -

triangulation figures. _ .

National grid: Map projection - Cassini, Lambert’s -
polyconic and universal transfers mercator; transformation
of coordinates. :

Geodesy: Geod, spheroid and ellipsoid; geocentric,
geodetic and astronomical coordinates; orthometric and
dynamic heights. - '

Photogrammetry: Introduction; scale of a vertical

photograph; photographs versus maps; application of

photogrammetry and remote sensing in mining.

Area and volume calculation: Different methods and
their limitations; earthwork and building estimation; 'laying
out of rail curves and haul road curves, surface and
underground, :

Dip and strike problems; outcrop problems; borehole
surveying and calculations. '
' Types of plans and their preparation, care, storage
and preservation; legisiation concerning mine plans and
sections; duties and résponsibilities of surveyors.

Application of computers in mine surveying and
preparation of plans.

APPENDIX-II

SYLLABUS FOR THE EXAMINATION FOR
SECOND CLASS MANAGER’S CERTIFICATE OF
COMPETENCY (Under Coal Mines Regulations, 1957)

(2) Mine Management; Legislation and General
Safety .

Mine Management: .

. Introduction: Principles of scientific management;
management functions; planning; organisation and control;
structure of organisation for mining enterprises.

Personal Management: Selection; training and
development of human resources for mining enterprises,

Production Management: Production planning;
scheduling and control.; short term and long term planning;
productivity and its measurements. . .

Environmenta] Management: Mine environment
monitoring and control; EMP (Environment Management
Plan); mine closure plan; R&R (rehabilitation and
resettlement) . '

¢ n e doaanet ol b e ek ae e e a .;-I&T.au.gm..mmmm«. T e

- -

e e

B e e P e e b o



(- 36)]

Mine Legislation:
Health and Safety Laws: 'I‘heMmeeAct, 1952; Mines

‘Rulles, 1955; Coal Mine Regulation, 1957; Mines Rescue

Rules, 1985; Provisions of Indian Electricity Rules, 1956
applicable to mines; Vocational Training Rules, 1966; Other
rules and legislation applicable to ooa.l mines.

General Safety in Mines:

: Safety in Mines: Causes and preventlon of accidents
and their classification; frequency rate and severity rates;
cause-wise analysis; investigations into ‘accidents and
accident reports; in-depth study into various causes of

" accidents; measures for improving safety in mines; risk

assessment and risk management; cost of accident; safety
management system; human elements in mine safety,

workers participation in safety management; ISO and safety
audit; safety conferences tripartite and bipartite

committees. .

Disaster management, rescue and _recovery; mine
rescue; mine gases and their physmlogical effects; rescue
equipments; resuscitation and reviving apparatus;
selection and training for rescue work.

: Fu'st aid and ambulance work. :

Noﬁﬁed and occupatiopal diseases; silicosis and
preumoconiosis; physiological aspects of breathing in dust
Jaden atmosphere; dust sampling and sampling instruments;

. methods of counting and analysis; other mines diseases

and thelr symptoms; prevention and l;reatment

nghtmg general principles of artlﬁclal hghtmg,
lighting standards and their assessment.

Sanitation and health in mineg.

transport.
' (b) Winning and Working

Geology: Nature and occurrence of:- coal seams;
description of Indian coalfields; geological features of

. coalfields; methods of boring; boring through disturbed

strata; borehole survey; interpretation of geological maps.

Opening of coal seams: Shaft sinking and drift
drivage; methods. of sinking: mechanized sinking; in
ordinary and water logged grounds and other special
methods; shaft supports, temporary and permanent;
mechanised stone drifting etc.

Development and layout of mines including surface
and underground arrangements; layout and development
of shaft-top, pit-bottom and haulage arrangements.

Underground Mining Methods: Choice of methods
of mining coal seams and factors (depth, seam thickness,
inclination etc.) affecting the same; statutory provisions.

Bord and Pillar method: Design of bord and pillar
working; statutory provisions; mechanised loaders;

Safety related issues in coal beneficiation and

continuous miners ete.; depillaring and applicable statutory
provision; pillar extraction with caving and stowing;
mechanisation in depillaring; local fall and main fall;
indications of roof weighting; air blasts and precautions
agairist the same; precautions against fire and iriundation;

- multi-section and contiguous working.

Longwall mining: Methods of driving single and

‘muitiple heading gate roads; orientation of longwalil face;

advancing and retreating faces; support system for longwail
gate roads; powered supports; face transfer, operation of

shearer and plough; periodic and main falk; mmlfshort—wall :

mining; communication and telemonitoring.

Thick seam mmmg Bord and pillar and longwall
methods in multi-section; multi-slice methods; inclined
slicing; horizonta) slicing and cross slicing in ascending

and descending orders; under winning methods; sublevel

caving; integral caving; blasting gallery and descending
shield methods; hydrauhc mmmg, Speclal methods of tluck
seammining.

Other special methiods of mining: Wide stall method; |

methods of mmmg thin seams; underground coal
gasification, coal bed methane/ caal mine methane etc.

Opencast ‘Mining: Opening of deposits and
preparation for excavation; box cut, types; site selection;
formation of benches; rippability; types of rippers; cycle
of operation; drilling; blast hole drills; performance

parameters; requirement of number of drills; blasting; blast

design; factors influencing blast design; deep hole blasting;
calculation of charge per hole; ground vibrations;
secondary blasting and related problems surface miners;

safety aspects.

Discontinuous/cyclic methods of excavation and

transport; shovel dumper operation; electric shovel and -

hydraulic excavators; cycle time and productivity
calculation; estimation of equipment fleet; drag line

operation; side casting; calculation of reach; cycle time;

productivity calculation; bucket capacity requirement;
scrapers; bucket wheel excavator (lateral block, half block
and full block method ete.); productivity calculation;
continuous surface miner (wide/full base; wide/full bench,
block mining, stepped cut, empty travel back, tum back

and continuous mining methods); conveyors; shiftable and

high angle conveyors; in-pit crushing and strip-mining;
opencast mining over developed coal scams; hlghwall
mining; safety aspects.

Apphcatlon of concepts of Rock Meehamcs t'or
designing the methods of mining and strata controi:

Theories of ground movement and strata control; strength

of stooks; shaft pillars; protectlon of surface structures;
design and stability of structures in rock; rock mass rating;
design of support and reinforcement for underground
excavation; consolidated and unconsolidaved fills, rock
boits, cable bolts; subsidence; caving of rock mass; bumps;
monitoring of rock mass performance, mechanics of rock
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fragmenitation; slope stability and dump stability; dump
management; roof management.

Use and safe handling of explosives; blasting

- techniques and their relative efficiency, total cost concept.

(c) Mine Ventilation. Explosions. Fires and
Inundation

Composition ‘of mine atmosphere: Mine gases;
generation, properties and effects; sampling and analysis
of mine air; occurrence, properties, characteristies,
detection and measurement of firedamp; methane drainage;
flame safety lamp; methanometers and multi-gas detectors;
gas chromatograph; methane layering; monitoring of
different of gases; telemonitoring, coal bed methane/coal
mine methane,

Flame safety lamps and their design; use and
maintenance; testing of safety lamps; lamp’ houses and
organizations.

Heat and humidity: Sources of heat in mines;
geothermal gradient; effects of heat and humidity, heat
transfer in bord and pillar and longwall workings; methods
of calculation of heat flow and temperature rise; heat load
due to various machines; air cooling and conditioning.

* Air flow in mines: Laws of air flow; resistance of
airways; resistance and splitting problems; equivalent

orifice; flow control devices; permissible air velocities.

Natural ventilation: Seasonal variations; calculation
of natural ventilation pressure.

Mechanical ventilation: Mechanical ventilators;
characteristics and selection; testing and out put controi;
fans in series and parallel; reversal of air flow; fan drift;
diffuser and evasee; booster and auxiliary fans; standards
of ventilution; ventilation calculations.

Ventilation planning: Ventilation layout;
determination of size of shafts and airways; estimation of
air quantity requirements; ventilation network analysis;
thermodynamic network analysis and computer application;
estimation of pressure requirement; ventilation survey;
recent developments in mine ventllatlon, ventilation plans,

Airborne dust: Generatlon, dispersion, measutement
and control; suppression and treatment of coal dust;
properties of stone dusts; sampling and analysis of coal
dust,

Mine fires: Causes of mine ﬁres; spontaneous
combustion; mechanism; susceptibility indices (crossing

“and ignition point temperatures); wet oxidation potential;

factors- affecting spontaneous combustion; detection and
prevention; dealing with mine fires; sealing off fire-areas;
build-up of extinctive atmosphere; pressure balancing; fire
fighting organisation; gas ratios and their dimitations;

~ modified gas ratios; reopening of sealed off fire areas; fires

in quarries over developed pillars; coal stack and waste
dump fires.

o . [P oW T B WO Y Y ol

Mine explosions: Inflammability of firedamp and coal
dust; firedamp and coal dust explosions; causes and .

prevention; stone dust barrier; water bamcr and other
methods.

Expiosion in quarries over de'velopedpil_lars.
Water gas explosion.

Inundation: Causes and prevention; precautions and

techniques of approaching old waterlogged workings;
safety boring apparatus; pattern of hole; design and
construction of water dams; water lodgements; monsoon
preparations, water danger plan.

Recovery of mines after explosions, fires and

inundation and investigations, rescue and recovery if.

mines; rescue apparatus; organisation of rescue work;
emergency preparedness and response system; emergency
organisation,

Hiumination: Cap lamps; layout and organisation of
lamp rooms; standards of illumination; photometry and
illumination survey. :

(d) Mining Mn_chinery and Electricity :

Theory of Machines: Machine design, different types
of gears and drives, bearings, collars.and _101nts brakes
and friction clutches, governors. '

Heat engines, general outline of working principles
of steam generators ahd auxiliary equipment condensing
plant, reciprocating steam engines, turbines, internal
combustion engines, conduct of gas, oil and steam engine
trials; mechanical efficiency of engines, measurement of
indicated and brake horsepower.

Machine tools and work shop processes. |

Wire ropes: Construction details, applications,
mechanical properties, breaking load, factor of safety,
bending factor, capacity factor, snap length; critical depth;

[inspection; examination and discarding criteria; rope

capping and splicing, -

Mine winders: Typesand applications; components;
shaft fittings; drums and sheaves; ropes and guides; drives
and control systems; automatic contrivances; brakes; cage:
skip; counter weight and suspension arrangement; duty
cycle diagram; winder capacity and motor power
calcuiations; equivalent mass of winder installation; safety
devices; Installation; examination and testing of winding
equipment, non destructive testing.

Underground machinery: Coal drills; jumbeo drills;
roof bolters; quad bolters; UDM; shearers; ploughs; AFC;

road headers; dint headers; continuous miners; shuttle
cars; SDLs; LHDs.

Material handling equipment in mines: Types,
construction, operation; safety devices; maintenance and
calculations of rope haulages; locomotives (tractive effort,

draw bar pull, ideal gradient); conveyors (belt, chain, cable .

belt, high angle, shiftable and pipe conveyor) aerial rope

S o -
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ways; man riding systems; in-pit crushers; feeder breaker
etc.; mine cars; track; super elevation; track fitting and
safety appliances; self acting inclines; coal handling plants;
rail wagon loading plants; use of diesel equipment in
~ underground, free steered vehicles.

~ Pumps: Types, characteristics, motor power, capacity
and calculations; [aying of water mains; dealing with acid
water; shuty, drainage; lodgements, storage, deSIgns and
layout of dams, sumps, pumping problems.

‘Opencast machinery: Construction, function and
operation of blast hole drills; rippers; scrapers; shovels;
draglines; dumpers; road graders; dozers; wheel loaders;
bucket wheel excavators; spreaders; surface miners and
their maintenance aspects.

‘Generation, transmission and utilisation of stearmn and
compressed air; safety aspects.

Preventive, periodical and total mamtenance system
In mines.

Mine electrical engineering; Generatlon, transmission
and distribution of electrical power in mines; radial and
ring-main distribution; sub station arrangements; short
transmission lines; cables; switch gears and protective
devices; protective relays; circuit breakers; gate-end box;
drill panel; field switch; trans-witch; symmetrical fault and
circnit breaker rating; mine signalling; power factor
improvement; electrical drives and semiconductor
controllers; selection of motors and starters; semi-
conductor devices; principles of operation of thyristor
controlled variable speed electrical drives; electrical braking;

‘earthing; flameproof enclosures and intrinsic safety; use -

of high voltage operational equlpment in mines,
(e) Mine Survevmg :

Linear measurement: Instrument for measuring
distance and ranging, units of measurements.

~ EDM: Prmc1ples of measurement, types, correction,
" selection of instrument. :
Angular measurement: Prismatic compass; bearing
of lines; local attraction; magnetic declination,
Theodolite: Modern micro-optic theodolites;
measurement of horizontal and vertical angles; theodolite
traversing; traverse calculation; computation of
coordinates; adjustment of traverse; temporary and
permanent adjustment; Gyro theodolite; principle and
determination of Gyro north; determination of true bearing
by equal altitude method; tachcometry. _
Levelling: Levelling instruments; types of levelling;
characteristics and uses of contours, methods of
contouring; booking and reduction methods; shaft depth

measurement; temporary and permanent adjustment of

levels.

" Controlled survey: Triangulation; trilateration;
application of GPS and Total Station in mine surveymg.

1665 GZfeq-12

Field astronomy: Astronomical terms; determination
of true bearing by equal altitude method; Gyro theodolite;

principle and determination of Gyro north; Astronomical

triangle; conversion of time systems and precise
determination of azirruth by astronomical methods, ~ .

Correlation: Methods of correlation surface and
underground including Gyro-Laser combination.

Development surve).'s: Surveys of flat, moderately
and steeply inclined and vertical workings; control of
direction and gradient in drifts and roadways; traversing

. along steep working with or without auxiliary telescopes.

Theory of errors and adjustments: Causes and

‘classification of errors; indices of precision; laws of weight;
propagation and ad_justment of errors; adJustment of

triangulation figures.
National grid: Map projection - Cassini; Lambert’s

polyconic and universal fransfers mercator; n'ansformanon

of coordinates.

Area and volume cé.lculation: Different me&ods'and
their limitations; earthwork and building estimation; laying
out of rail curves, surface and underground.

Dip and strike problems; outcrop problems; borehole
surveying and calculations.

Types of plans and their pseparatmn care, storage_
and preservation; leglslatmn conceming mine plans and
sections; duties and responsibilities of surveyors.

Apphcation of computers m mine survéying and
preparation of plans.

No. Board!CoaUZOO9]
M. M. SHARMA, Director General of Mines Safety &
Chairman, Board of Mining Examination (Coat).
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Dhanbad, the 4th May, 2009

G.S.R. 67.—In pursuance of the provisions of
Regulation 13(4) of the Coal Mines Regulations, 1957, the
bye-laws for the conduct of examination and graut of

Surveyors certificate of Competency so far as they relate

to Syllabus for Mine Surveyors Certificate Examination
(Appendix I) is being substituted by the following; -

APPENDIX -1 _
SYLLABUS FOR THE EXAMINATION FOR MINE
SURVEYORS’® CERTIFICATE OF COMPETENCY
(Under Coal Mines Regulations. 1957) ;
FIRST PAPER '

Linear Measurement: Instrument for measuring distance;
rangipg; chain surveying; errors in chaining and.
plotting; optical square.

EDM: Principles of measurement; types; corrections;
selection of instrument. .

Angular measurement: Prismatic compass; bearing of
lines; local attraction; magnetic declination.

Plane Table Surveying; methods, contouring using
plane table and micro-optic alidade.

Miners’ dials and other compass instrumients; dialling;
loose and fast needle surveying.

Theodolite: Modern micro-optic theodolites;
,measurement of horizontal and vertical angles;

theodolite traversing; traverse calculation; computation

of coordinates; adjustment of traverse; temporary and

permanent adjustment.

Levelling: Levelling instrument; types of levelling;
booking and reduction methods; temporary and
permanent adjustment of level; geometrical,

trigonometric and physical levelling; characteristics and

uses of contours; methods of ccmtouring; traverse,
coordinates and levelling problems.

Tachometry,

Conwrolled survey: Triangulation; trilateration;
application of GPS and Total Station in mine surveying.

Use, care, testing, and adjustments of instruments,
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SECOND PAPER

‘Field astronomy: Astronomnical terms; determination of
frue bearing by equal altitude method; Gyro theodolite;
principle and determination of Gyro north, astronomical
triangle; conversion of time systems and precise
determination of azimuth by astronomical methods.

National grid: Map projection - Cassini, Lambert’s
polyconic, and universal transfers mercator;
transformation of coordinates; vertical projections; mine
moedels.

Geodesy: Geod sphermd and ellipsoid, geocentric;

geodetic and astronomical coordmates orthometric and

dynamic height.

Photogrammetry: Introducnon, Scale of a vertical
photograph, photographs versus maps, application of
photogrammetry and remote sensing in mining.

Correlation: Mcthods.of correlation surface and-

underground including Gyro-Laser combination.

Theory of errors and. adjustments: Causes and
‘classification of errors; indices of precision; laws of
weight; propagation and adjustment of errors;
adjustment of triangulation figures.

Survey of flat, moderately and steeply inclined and

vertical workings; control of direction and gradient in
drifts and roadways; traversing along. steep working
with or without auxiliary telescopes;

Area and volume -calculation; different methods and
their limitations; earthwork and building estimation;
Jaying out of rail curves on surface and underground;
measurements of depths of incline roadways and shafts;
determination of azimuth, latitude and longitude.

Borehole surveying and calculations; dip, strike,
outcrop and fault problems.

Types of plans; their preparatlon, care, storage ‘and

preservation; legislation concerning mine plans and

sections; duties and responsibilities of surveyors.
Geological map reading.

Application of computers in mine surveying and
preparation of mine plans; 3D laser . profiling of surfaces
and bench walls.

[No. Board/Coal/939/2009]

M, M SHARMA , Director Gerneral of Mines Safety &

Chau‘man, Board of Mining Examination {Coal)
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Dhanbad, the 4th May, 2009

G.S.R. 68.— In pursuance of the provisions of
Regulation 13(4) of the Coal Mines Regulations, 1957, the
bye-laws for the conduct of examination and grant of
Overman Certificates of Competency so far as they relate

to Syllabus for Overman Certificate Examination -

{Appendix-I) is being substituted by the following :—
APPENDIX -1

SYLLABUS FOR THE EXAMINATION FOR
OVERMAN'S CERTIFICATE OF COMPETENCY '

(Under Coal Mines Regulations, 1957)
(8) General Safety and Legislaiton

~Duties and responsibilities of workmen, competent
persons and officials (excluding managers, assistant

- managers); discipline amongst workers and control of
staff,

Provisions of the Coal Mines Reguiations, 1957
relating to mine workings; explosives and shotfiring;
haulage; ventilation; precautions against danger from fire,
dust, gas and water and of other provisions and Rules; the
enforcement of and compliance with which is the
responsibility of overman.

Writing of reports required to be made by overman

under the regulations.

Dangerous occurrences in mines and dealing with

the same; accidents, their causes and prevention; accident-

rreports; not disturbing the place of accident.

Mine rescue; physiological effect of mine gases;
rescue equipment and First Aid.
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Sanitation and health; miners’ diseases, their
symptoms and prevention. '

: (‘J) Meﬂlods of werking

Nature of occurrence of coal seams; geological
disturbances and their effecis on working conditions;
dangers and precautionary measures while approaching
geologically disturbed areas. The purpose and utility of
boreholes in mines; shaft sinking; safety devices;
temporary and permanent supports in sinking and working
shafts; examination of shafts and outlets.

3

Opencast methods of mining; mechanized and

manual methods; deep hole drilling and blasting; shovel .

and dumpers; dragline; bucket wheel excavators; surface
miner; benching; maintenance of haul roads; precautions;
while extracting developed pillars by opencast method and
other safety precautions; methody of reclamatlon dump
management high wall mining.

General principles of board and plllar and longwall
methods; multi-section workings; methods of depillaring
under different conditions; mechanized pillar extraction;
precautions to be taken while working near/beneath
waterlogged areas; roof convergence and convergence

" measuring devices etc.; ston¢ drifting.

. Elements of roof control; Rock Mass Rating (RMR)
of roof strata; mechanism of roof bolting; support of
roadways; face supports and their types, setting; testing
and withdrawal; systematic support tules; packing and
stowing; protection of surface structures; working beneath
statutorily restricted areas and surface structures.

Safe handling and use of explosives in coal and stone.
in gassy and non-gassy mines; simultaneous shotfiring;
blasting in fire areas in opencast mines; safety precautions.

Inspection of workings; inspection and maintenance
of haulage and travelling roadways; man-riding system
and return airways; gates and fences etc,

Reading of statutory plans.

(c) Ventilation and Precautions against Explos:ons, Fires
and Inundation

Natural and mechanical ventilation; ventilation of

headings and sinking shafts; siting of auxiliary and booster -

fans; distribution, measurement and control.of air in mines;
estimation of air quantity requirements; methods of coursing
of air; anemometer; hygrometer; mamtenance of ventilation
appliances. :
_Pollutlon of air; irruption/occurrence of gases in

mines; properties of gases; detection and measurement of
fire-damp and noxious gases; sampling of air; determination
of environmental conditions; standards of ventilation.

* Design and construction of flame and electric safety
lamps; their use, examination and maintenance.

Suppression and treatment of coal dust; suitability
of stone dusts; sampling and analysis of coal dust.

Elementary knowledge of causes and prevention of
fire-damp and coal dust explosion; Limits of mﬂammabllity
of ﬁm—damp _ :

Prevention, detection and contro} of spontaneous
heating/fire; sealing off fire areas; fire stopping and their
examination; precautions against outbreak of surface fires; .
fire fighting on surface and below-ground. '

Inspectmn of oid workings.
Sources of danger from surface and undergrmmd

-water, precautions to prevent inundation and irruptions of

water; precautionary measures while approaching
abandoned and water logged areas; boring machines for
exploratory work; water dams; water danger plan.

Recovery of mines after explosions, fires and
inundation; precautionary measure during re-openmg and
dewatering of mines.

(d) Elements of Mining Machinery

Safety aspects and safe use of different kinds of
machinery used in underground and opencast mines e.g.
blast hole drills; rippers; scrapers; shovels; draglines;
dumpers; road graders; dozers; wheel loaders; bucket wheel
excavators; spreaders; surface miners; brakes (including
service and parking brakes); use of steam and internal
combustion engines i mines,

Application of electricity in mines; safety

- precautions.

* Winding equipments; ropes and gﬂdes;_sighalling
and decking arrangements; safety devices; examination of -
winding equipment and shaft fittings.

Haulage and transport; types of haulages; rope
haulage and locomotives; self-acting inclines; haulagc
roads in underground and opencast workings; rails and
tracks; their maintenance and inspection; tubs; signalling;
safety devices; codes of practices; traffic rul'es; unsafe
practices; derailments. - :

" Different types of pumps;' principles and use of

_siphons; drainage and water lodgments.

Code of practices for transport, installation, use and
shifting of underground and opencast machinery.

Belt conveyors and safety appliances. _
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