





METEOROLOGY (FISHING) I
COLUMN t COLUMN 2 COLUMN3 COLUMN4
COMPETENCE KNOWLEDGE, UNDERSTANDING AND PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCY CRITERIA FOR EVALUATING COMPETENCE

MODULE 1

l Shipboard meteorological instruments

2 Weather forecasting

2.1

2.2

23

24

2.5

.6

2.7

Understands the:

A basic principle of an aneroid barometer;
2 function of a hygrometer;

.3 basic principles of wind sensors.

Able to:
.1 demonstrate ordinary readings of wind speed;
2 read the atmogpheric pressure from an aneroid

barometer;

3 readthey from a th {wet and dry
bulb).

Defines wind,

Describes the:

. Beaufort scale of wind force;

2 method of estimating the strength of the wind from the
appearance of the sea surface;

3 method of estimating the wind direction from the
appearance of the sea surface,

and demonstrates an ability to use the Beaufort scale to
estimate the strength of the wind and its direction from the
appearance of the sea.

Defines precipitation, rain, drizzle, hail, snow and sleet.

Defines fog, mist and haze and states that visibility is reduced
by the presence of particles in the atmosphere, near the
carth's surface.

Describes methods of estimating the visibility at sea by day
and by night, and the difficulties involved.

Names and describes the ten basic cloud types.

Describes:

.1 the stages in the life cycle of a polar front depression in
the southern hemisphere and the usual movement of the
front;

2 with the aid of a diagram, the weather experienced
during the passage of a cold front in the southerm
hemisphere;

3 a family of depressions.

By oral examination, completion of approved education and
training, and assessment of evidence obtained from one or
more of the following.

1 approved in-service experience;

2 approved training ship;

3 approved simulator training, where appropriate;

4 approved laboratory equipment training,

1 Shipboard meteorological instruments are correctly
used and read.

2.1 Current weather conditions are properly understood.

2.2 The current and latest weather forecasts are obtained
by the appropriate mean.
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FISHING TECHNOLOGY (FISHING)

COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4

COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE CRITERIA FOR EVALUATING COMPETENCE
MODULE 2

The process of handling fishing Understands the importance that sufficient and fit personnel are available Q3 for module 1. Plans and implements the process of gear handling in

gear/catch stowage

to ensure safe and efficient fishing operations.

Knows that equipment checks shall be made prior 1o the beginning ¢
fishing operations and to ensure that operations are carried out in
accordance with safety rules.

Understands that reports of any irregularities, damage or defects are
evaluated and rectified.

Knows that instructions are to be given to ratings involved in stowing of
catch (when appropriate) to ensure that the operation is carried on in time
and according to safety rules.

Familiar with construction, application and purpose of deck equipment
which includes but is not limited to trawl gallows, gantries, power blocks,
pursing blocks, winches and booms, derricks, net drums and side rollers
and line and trap haulers.

Be familiar with the dangers associated with fishing operations such as
shooting all types of fishing gear into the water, hauling fishing gear and
landing the catch on board.

accordance with the relevant safety rules.
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EMERGENCY PROCEDURES (FISHING)

COLUMNI1

COLUMN 2

COLUMN 3

COLUMN4

COMPETENCE

KNOWLEDGE, UNDERSTANDING AND PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

MODULE 1

Respond to emergencies and distress signals at sea,
and emergencies in port

1 Able to take measures in emergencies for the protection and
safety of ship, passengers and crew in that the candidate
must be able to:-

muster persons and launch life saving appliances;

execute a man overboard drill;

organize an emergency party,

react properly to a distress signal; and

take charge of life-saving appliances.

e N

2 Able to take initial action following a collision or grounding;
initial damage assessment and controf in that the candidate
must be able to identify the actions:

A 1o be taken following a collision;
.2 to be taken following a grounding;
3 the precautions for the protection of and safety of crew
passengers in emergency situations;
A4 the means of limiting damage and salvaging the ship
following a fire or explosion;

the procedure for abandoning ship;

.6 the precautions for ensuring the security of the ship

whilst in port;

the actions to be taken when emergencies arise in port;

the procedure 1o bring 2 ship up short or turn it short

round using an anchor on a short scope of chain,

7Y

O]

3 Able to use the auxiliary steering and know the rigging and
use of jury steering arrangements,

4 Kriow the area of operation and procedures of the SASAR
organization.

Oral examination and of evidence obained from
one or more of the following:

approved in-service experience;

approved training ship experence;

approved simulator training where appropriate;
practical training.

Pl P e

1 The type and scale of the emergency is promptly
identified.

2 Initial actions and, if appropriate, manoeuvring of the
ship are in accordance with contingency plans and are
appropriate to the urgency of the situation and nature
of the emergency.
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COMMUNICATIONS (FISHING)

COLUMN 1

COLUMN?2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING AND FROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

MODULE 1

Use MSI information

Note:

Able to use the International Code of signals.

Adequate knowledge of the English Janguage to enable the
officer to use charts and otber nautical publications, to
understand meteoralogical information and messages
concerning ship's safety and operation, to communicate with
other ships and coast stations,

Knowledge of the different types of MSI signals, their means
of ission, Navareas, M , and the respansibility to
generate navigational wamings. Make use of the South African
list of radio signals in the ability to receive such signals.

Candidates in the ex fons for the Skippers and deck
officers certificates will only be required to have a local
knowledge regarding the use, receipt and transmission of MSL

Assessment of evidence obtained from written, practical and
oral examination.

{  English lanpuage navigational publications and
messages relevant to the. safety of the ship are
correctly interpreted or drafted.

2 Communications are clear and understood.

3 Receive a navigational warning, meteorological
forecast, SAR message and make the correct
decisions regarding the contents of such a
message, Genetate a navigational warning in
acgordance with the requirements of the SOLAS
convention.
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ENGINEERING KNOWLEDGE (FISHING)

COLUMN

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

determination of engine power, starting and reversing systems.

14 Know the propertics of fuel and lubricating oils used in diesel
engines,

15 Understand fuel systems and lubricating oil systems.

16 Know the constructional details and working principle of air
COMpressars.

17 Understand basic electrical circuits including alternating
current and direct current systems.

18 Und d basic hydraulic and p ic circuits and their
maintenance.

19 Understand the safe operation and maintenance of deck
machinery.

20 Know precautions against factory deck flooding.
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ENGINEERING KNOWLEDGE (FISHING)

COLUMN 1

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

2

Manufacturing p and tr have knowledge of:

.1 casting, forging, rolling, spinning, drawing, extrusion;

.2 machining and welding;

3 heat treatment;

4 hardening, tempering, toughening, annealing,
normalising, stress relieving;

.5  surface hardening.

Alloying and effect on propertics—have knowledge of:

.1 alloying elements;

.2 nickel, chromi gsten, molybd di
silicon, copper, lead, cobalt, boron, titanium;

.3 effect of these elements on the properties of the metal.

Non-ferrous metals—have knowledge of:

aluminium, copper, lead, platinum, tin, zinc;
common brasses and bronzes;

cupro-nickel and aluminium-nickel bronzes;
white metal and other bearing metals;

suitability of above metals to withstand corrosion,
fatigue, heat, erosion, creep and cavitation;
castability and repairability of these metals.

(PN N R

=S

Instrumentation and control:

Understand basic operating principles and constructional details:

1 pressure measurement;

barometers;

manometers: U-tube;

Bourdon tubes: C, spiral and helical tubes;
temperature measurement;

liquid-in-glass, liquid-in-steel, vapour and gas filled
systems;

7 bimetal thermometers;

8 flow measurement;

9 level measurement;

10 direct reading methods: sight glass, floats;
11 viscosity measurement;

12 electrical: tacho generators;

13 liquid density: hydrometers.

AW B wWN

Internal Combustion Engines:

Und d and know principles of op

1 two stroke, four stroke;

2 lubrication, cooling, fuel, scavenge and air starting
systems;
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ENGINEERING KNOWLEDGE (FISHING)

COLUMN 1

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

2

3

automatic control for above systems.

Construction—understand and have know ledge of:

[T MR P N POl

(=1

engine framework;

bedplates, A-frames, cylinder blocks and tie bolts;
holding down bolts;

collision chocks;

1o bem B3 + g rods) 3 Fee

cylinder liners, pistons, piston rings;

wear and Jubrication;

cylinder covers, exhaust valves, cams and rocker arms;
fuel injectors and pumps;

starting and reversing arrangements,

<

Engine-room operations—be ahle to:

B
2
3

prepare engine for departure to sea;

prepare for arrival at next port;

take action in abnormal conditions such as failure in jube
oil, fuel and cooling water systems; failure of engine
component; scavenge fire; crankcase or air start system
explosion.

Fuel oll and lubricants:

1

Have an understanding and knowledge of?

e

“

properties of fuel oi: density, viscosity, flash poiny, etc;
methods of storing;

tank fittings;

wire gauze;

danger of oil spilling, leakage and contamination;
precautions 1o be taken during routine pumping
operations;

precautions when working in ofl tanks;

purification, clarification, filters,

Have an understanding and knowledge of:

R NV N O

animal, vegetsble, mineral and compound eils;
methods of storing;

filters and strainers;

lubrication fundamentals;

boundary and hydrodynamic lubrication;
fubricating oil additives;

lubricating oil tests;

grease.
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ENGINEERING KNOWLEDGE (FISHING)

COLUMN 3

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

Steam plant and auxiliary systems:

I Understand the construction and operation of:

.1 auxiliary boilers, steam-steamn generators and exhaust gas
economisers;

2 soot blowers and soot coliectors;

3 boiler mountings;

4 setiing safety valves and water gauges;

.5 combustion equipment;

.6 boxing up, filling a boiler and raising steany;

7  precautions when opening steam valves;

§  cause and danger of water hammer;

9 correct method of blowing gauge glasses;

.10 routine operating observations and log;

11 shutting down 2 boiler for a short period;

12 shutting down, blowing down and opening up for repairs;

I3 inspection of water and gas sides for defects;

.14 action to be taken in abnormal conditions, high or low
water level, leaking tubes or shell, soot fires in uptakes,
oil leakage and furnace front fire.

2 Understand and be able to describe:

.1 aclosed feed system, condenser, a hot well and feed
pump;

.2 producing distilled water, evaporators, corrosion and
scale formation;

3 boiler water treatment and routine tests;

4 caustic embrittlement;

5 sources of contamination, precautions and action.

Power transmission systems:

Understand the construction and operation oft

a thrust bearing;

shaft bearings;

stern tube;

water and oil lubricated types;

stern tube seals;

propellers, fixed blade, built up and controllable pitch;
sicering gear, types of steering gear, pre-sea checks,
routine checks and emergency operation of steering
gears.

- R

Pumps and pumping systems:

1 Understand the construction and operation oft
.1 reciprocating, single and double acting pumps;
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ENGINEERING KNOWLEDGE (FISHING)

COLUMN1

COLUMN2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

gear, screw, vane, lobe pumps;

discharge pressure control;

centrifugal pumps and air pumps for suction;
types of valves and ship-side fittings,

[ RS

2 Be able to describe by means of sketches:

.1 bilge pumping systems, oily water separators;
2 emergency bilge pumping arrangements;
3 precautions against flooding;
4 d ic cold water syst
.5 fresh water generators;
.6 domestic hot water systenL
Refrigeration systems:

1 Constructional arrangement, details and working of
refrigerating machinery and auxiliary machinery on board
fishing vessels: compressors, condensers, evaporators,
expansion valves, liquid receivers, liquid stop valves,
refrigerants, danger of refrigerants, lubricants, oil separators,
danger of entering cool spaces, CO, gas.

2 Describe refrigeration cycle by means of sketch.
Fire and safety:

i Safety measures and precautions:
.4 methods of extinguishing, fire detection methods,
patrols, alarm eircuits, fixed installation systems;
.2 dangers of leakage from oil tanks, pipes, gas products
and vaporizers, particularly in bilges and other

unventilated spaces;
.3 precautions against fire or explosions due to oil or gas;
.4 flash point;

5 explosive properties of gas or vapour given off by fuel or
Tubricating oils when mixed with air;

.6 action of wire gauze diaphragms and the places in which
such devices should be fitted.

2 Operation of fire-fighting equipment:
1 €O, ges flooding systems, and fixed fire smothering
installations;
.2 Fire detection methods, patrols, alarm circuits.
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ELECTROTECHNOLOGY (FISHING)

COLUMN |

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

MODULE 1

Understand and apply the principles of
electricity

1 Electron Theory

2 Diagrams &nd symbols

3 Electrical theory

4 Electrical instruments and test
applications

2t

2.2

3t
32

33

4.1

42

Understands and describes the following: atoms, molecules, fons,
a compound, an el ionization

Describes:

.1 current flow in a conductor and circuit;
2 potential difference;

3 conductors and insalators with examples.

Explains the following electrical terms with relevant symbols:
current, volt, direct and alternating current, static eleciricity,
resistance, volt drop,

Draws simple circuit diagrams using the correct symbols for
eleetrical components.

Describes parallel and series circuits.

Defines the following: Olum's Law; Kirchoffs Law,

Describes the uses of the Wheatstone Bridge.

C.alc\‘xlau:s the voltage, current or resistance in parallel or series
circuits.

Sketches and describes the units and their application: Volmeter

and an ammeter.

Describes:

1 the use of shunts and series resistors;

2 the following testing equipment: insulation tester and
continuity tester, multi tester.

Examination and t of evident obtained from
theoretical instruction as associated laboratory or workshop
practical training.

Demonstrate a clear theoretical and practical application of
electricity.
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ELECTROTECHNOLOGY (FISHING)

COLUMN 1

COLUMN 2

COLUMN 3

COLUMN 4

! COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR. BEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

MODULE 1

10 Magnetism and electromagnetism

11 Electromagnetic induction

12 Generators and motors

10.2

103

{1z

12.2

2.3

Drescribes natural and artificial i gnetism, magnetic
materials, magnetic field, magnetic flux and magretic flub
density.

Defines the force on a conductor in 3 magnetic field.

Calculates ficld strength, conductor current and effective length of
conductor,

Describes electromagnetic induction and its application,

Explains:

A the affect on induced voltage from flux density, number of
turns in the coil and conductor/flux cutting rate;

.2 flux linkages, Faraday's and Lenz's Laws, static, mutual and
self induction, dynamic ind

Knows and uses Fleming's hand Rules.

Explains, with sketches the functions of : the armature, the
commutator, sliprings, brush mechanism, field coils and poles,
inter-poles.

Describes:

.4 variation in a simple loop generator;

2 thecireuits of Shunt, and applications serics and compound
AC Motors;

3 the purposes of a DC motor starter;

4 the DT generator circuits for excitation and draws load
characteristics;

5 twa types of windings for DC generators.
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ELECTROTECHNOLOGY (FISHING)

COLUMN 1

COLUMN 2

COLUMN 3

CoLu;

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITE

MODULE 1

16 Distribution

Kes
17 Protci

16.2

Describes:

.1 the purpose of switches, circuit breakers and fuses;

.2 the sources of emergency electrical power supply and
systems supplied,
insulated systems and earthed-neutral systems.

Explains:
.1 anopen circuit, carth and short circuit;
.2 how earth faults occur and ate detected.

17.1 Deseribes:
.1 protection and the reasons for its installation;
.2 3 types of overcurrent protection relay.
17.2 Explains: ,
.4 the high rupturing-capacity fuses; )
2 preferential tripping, undervoltage and reverse power
protection;
.3 the dangers for replacing a blown fuse, entering spaces near
busbars and opening switchboard cubicles;
4 switchboard instruments transformers and any potential
dangers.
18 Cables 18  Descrbes:
.1 materials and the reasons for the following in cables:
conductors, insulation and sheathing;
.2 resistance and why terminals are to be secured and locked.
19 Maintenance 19 Describes:
.1 system isolation, carbon brush replacement and insulation
resistance; '
2 circuit breaker maintenance noting handling, tripping and
interlocks. ) :
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APPLIED MARINE SCIENCE (FISHING)

COLUMN 1

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

MODULE 1

2 “Trigonornetry”

3 “Mensuration and Geometry”

2.1 Proficient in the use of trigonometrical function of angles.

22 Knows:
.1 the range of values of trigonometrical functions.
.2 the range of values of the inverse functinns.
3 the value of radian,

Kn
1 perimeters and areas,

2 the areas of sectors and segments of a circle.
3 surface areas and volumes.

4 Simpson's 1%, 2! and 3% Rule.

5

the sonstruction of a circle through two known points
when angle between two points is known {Snellius

Problerm).

6 the properties of figures, paralie! lines and constructions.

2.1 Solves:
.1 problems reducible to right-angle triangles of
trigonometrical functions.
.2 problems on oblique plane triangles using the
cosine and sine formulae.

2.2 Converts:
A polar co-ordinates to Cartesian and vice versa.
2 angles into radians and vice versa,

3.1 Calculates:
.1 the perimeters and areas of
a square
a rectangle
a parallelogram
a trapeziom
a triangle
K acircle
.2 the areas of sectors and segment of a circle.
3 the surface areas and volume of:
4 acube
.2 arectangular and
3 atriangle prism
4 acylinder
.5 asphere
4 areas and centroids of irregular figures.
S5 volumes and centre of gravity of volumes of

[N N R S

irregular figures.
6 the distance from an object when the height and
subtended vertical angle is known.
3.2 Constructs:

1 acircle through two known points when angle
subtended between the two points is known.
2 atriangle from given data,

3.3 Determines
.1 by plotting three given points and the theangles
subtended by pairs of those points at 2 position.
2 are length given radius and angle of sector.

3.4  Users Phythagoras’ theorem to calculate one side of a
right-angled triangle, given the other two.

F
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DRAWINGS (FISHING)
COLUMNI1 COLUMN 2 COLUMN 3 COLUMN 4
COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE CRITERJIA FOR EVALUATING COMPETENCE
MODULE 1
Understand and apply the principles of mechanical
drawing
1 Types of drawings 1.1 Explains the following: general arrangement assemble, Examination and of evident obtained from D trate by completing and extracting information from

2 Linework

3 Pictorial projections

4 Development

3 Screw threads and fasteners

&  Locking and retaining devices

7 Riveted-type fasteninings

8 Welded connections

21

22

2.3

5.1

5.2

53

component, pictorial drawings,
Storage of drawings: cabinet, computer and microfilm.
Draws examples of lines, tangents.

Demonstrates first angle and third angle projections including
hidden detail,
Completes orth hic projections with [ views.

Gl

Draws isometric and oblique projections.

Draws developments of circular tranking intersections, cone,
square pyramid, square-to-round transition pad.

identifies and describes left- and right-hand threads, thread
terminology, thread types, multiple threads, hexagonal nut.

Draws threads, nut, studs, bolt, washer assemblies.

Identifies and describes the socket-bead scrw and machine
SCrew ranges

Describes:

. locking plate; Simmonds Jock-nut; lock, spring and tab
washer and peering and wire locking;

2 taper ping; bifurcated waper pins; paralie! and split pins;
wire rings and air clips.

Describes:

.1 the different rivet heads; blind rivet nuts and blind screw
anchors;

2 the 4 riveted types of joints;

3 the "hucholt” fastener.

Describes various welded connections and the symbols,

completing mechanical drawings.

mechanical drawings.
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DRAWINGS (FISHING)
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4
COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE CRITERIA FOR EVALUATING COMPETENCE
9 Dimeusioning ¢ Describes daturn dimensioning and dimensions a simple

10 Limits and fits

1l Geometrical tolerancing

12 Cams

13 Bearings, seals and lubrication

14 Engineering drawing practice

component with the correct standards.

10 Describes limit and fit; tolerance, basic, actual nominal size;
fits and selective assembly.

11 Describes geometrical tolerancing giving the symbols.

12 Constructs cam profiles to give uniform velocities and dwell
period to the follower

13 Describes:
.1 direct lined bearings; solid or lined inserts and the walled
type bearings;
-2 lubrication properties and the different types of bearing
metals;

-3 Ball and roller bearings, the radial and axial load
carrying capabilitics; the tapered-bore bearing and
location;

4 the following seals: felt seal, rubbing seal, non-rubbing
seal, lip seals and V-rig seals;

.5 the lubrication of bearings, bushes, ball and roller
bearings, the properties of the different lubricants.

14.1 Makes an engineering drawing employing; sections in 2
parallel planes; revolved, thin, part, half sections; hidden
detail; symbols; surface finish; angular and auxiliary
dimensions; arrowheads; centre & leader lines; pitch-circle
di s; threads, hatching; enlarged views,

14.2 Uses applications as appropriate for units 1 to 13.
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GENERAL ENGINEERING SCIENCE/APPLIED MECHANICS (FISHING)

COLUMN1

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE.

MODIIE 1

Understands the principles of mechanics with
respect to Statics, dynamics, Kinematics and
Hydrostatics.

1 Statics
2 Kinematics
3 Dynamics

2.1

2.2

31

3.2

Defines the following terms with the relevant formulated
symbols:

.l area, volume of figures and shapes;

.2 mass, weight;

3 density, relative density and centre of gravity.

Defines:

A a moment, couple and equilibrium;

.2 vectors and vector diagrams applicable to the Triangle
and Polygon of forces.

Understands the action of concentrated loads on beams and
cantilevers.

Describes and defines, with the relevant symbols:

1 Stress—tensile, compressive, sheer;

.2 Strain—Hooke's Law, elasticity, factor of safety, elastic
limits, yield point, ultimate and breaking strength.

Defines with the relevant symbols: distance, speed,
acceleration, velocity, average velocity and relative velocity.

Applies the formulae:
V=uxat
Vitas
S=ut + at¥2

Defines:

.l with the relevant symbols: work, power, energy, force,
force of gravity, inertia friction and coefficient of
friction;

.2 kinetic and potential energy;

.3 Newton's 3 laws of motion.

Applies the formula:

force = mass x anceleration

Examination and assessment of evidence obtained from
theoretical instruction and associated laboratory equipment
training.

Demonstrates a clear theoretical basis of mechanics.
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HEAT ENGINES/THERMODYNAMICS (FISHING)

COLUMN I

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

MODULE 1

Understand the thecretical principles of
Therrmodynamics and Heat Engines in respect
of the following principles

1 Thermodynamic properties

2 Thermodynamic energy

3 Heat transfer

4 Vapour

Li

2.1

22

il

12

33

34

4.1

4.2

4.3

Defines the terms and relevant symbols: Heat, temperature and
scales, calorific value, specific heat, pressure, volure, enginery,
absolute quantities, solids, liquids and gases, vapours expansion.

Describes:

.1 linear and volumetric expansion;

.2 enthalpy of fusion and enthalpy of evaporation.
Determines the amount of expansion due to heat action.
Describes “internal” or “intrinsic" energy.

Defines:

.1 kinetic and potential energy as molecular energy;
2 heat flow and work;

.3 the first law of thermodynamics.

Defines heat transfer by conduction, convection and raciation.

Describes laboratory equipment to determine specific heat capacity

and final temperature.
States Fourier's Law for conduction.
Explains coefficient of thermal conductivity.

Defines saturated, dry, wet, superheated vapours and dryness
fraction, '

Describes the refationship between p
saturated kiquids or vapours.

¢ and temperature for

Uses 1ables of thermodynamic properties (Steam tables) to
deterrnine values of enthalpy, intemal energy, volume at given
pressures and/or temperatures,

Examination and assessment of evidence from theoretical
instruction and associated laboratory equipment training.

Demonstrate a clear theoretical basis of Thermodynamics
and Heat Engines.
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HEAT ENGINES/THERMODYNAMICS (FISHING)

COLUMN 1

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

5 Ideal gases and gas cycles

6 Thermodynamic process

7 Work transfer

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

74

7.2

Defines critical temperature, ideal gas and perfect gas, ideal-gas
cycle,

States Boyle's and Charles's Law.
Sketches P-V and V-T curves or graphs.

Explains the following cycles with pressure-vol sketches: Otto,
diesel, dual and Joule Cycles.

Describes:

I the practical engines modelled ou the cycles of 4 above;

2 single- and double-acting reciprocating engine applications;

3 the Rankie Cycle and state the effic ratio;

4 sketches the components of a steam plant; boiler, steam
turbine, condenser and feed pump.

Defines a thermodynamic process in the forms of heat transfer
and/or work transfer.

Explains
b the Second Law of Thermodynamics;
-2 P-V diagrams of the following standard processes: pressure
ins ¢ , volume remiaing constant, temperature
T , Zero heat and polytropic expansion
and compression.

Describes the following processes: isothermal as constant
temperature adiabatic as a no heat transfer.

Defines work with relevant symbols,

Describes P-V diagrams relating to work done and work transfer for
a vapour in terms of pressure and volume.

9T1
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HEAT ENGINES/THERMODYNAMICS (FISHING)

COLUMN 1

COLUMN2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING & PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

8 Heat engine cycles and intemnal
combustion engines

9 Aircompressors

10 Combustion of fuels

8.1

8.2

8.3

8.4

9.1

9.2

(0.1

Describes:

.1 the 2 and 4 stroke internal combustion engines operation
cycle with crank angles, port timing or valve timing;

.2 beat balance

Determines:

.1 the engine efficiency from energy input and energy output
and energy losses and mechanical efficiency from brake and
indicated power;

2 indicated power.

Defines stroke, swept volume, compression ratio, mean effective

pressure, indicated power, friction power, brake power.

Sketehes and describes indicator diagrams and the purpose of taking
these diagrams,

Describes the operation of an air compressor,

PV
States the Pn® = constant and we = constant apply.

T

Describes the following terms: combustion, calorific value, flash
point,

10.2 Determines the minimum air required for complete combustion.
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WORKSHOP TRAINING (FISHING)

COLUMN 1

COLUMN 2

COLUMN 3

COLUMN 4

COMPETENCE

KNOWLEDGE, UNDERSTANDING AND PROFICIENCY

METHODS FOR DEMONSTRATING COMPETENCE

CRITERIA FOR EVALUATING COMPETENCE

{ Diesel:

5 D0 NI DN U Bl B

2 Electrical:

Yabalin

3 Fitting:
A

bmubbalsh

Safety in the Workshop

Cotrect use of tools and equipment

Vernier and Micrometer

Bolts and Nuts

Fire Triangle inside the engine

Diesel engine parts

Qperation of the 4-stroke cycle diesel engine
Stripping and assembling of C 1 engines
Valve timing diagrams

Spill timing of Compression Ignition engines without
timing marks

Fuel systems

Lift purps

Injectors

Lubricating systems

Tune-ups

Pre-start checks

Soldering techniques and practice

Joints and splices - techniques and practice

Circuit wiring and colour codes

Circuit diagram interpretation

Planning and construction of basic electronic circuits
Printed circuit design and processing

Basic testing of circuit performance

Electric drill press and drills
Files

Grinders

Hacksaw

Measuring equipment
Micrometers

Punches (Heat treatment and sharpening)
Seriber

Square

Taps

Vernier callipers

Vernier height gauge

Assessment of evidence obtained from gpecialist workshop
training including practical demonstration, exercises and
simutation,

Practical exercises and instruction conducted under
approved and truly realistic training conditions (eg
simulation) using approved equipment.
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