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MARINE ACT
(ACT NO, 35 0F 1986)

(CERTIFICATES OF COMPETE: :XAMINATION
IARINE (CERTIFICATES OF COMPETENCY (EXAMINAT
‘S\MLI\_I;\‘BL;S{ES) (ENGINEERING OFFICERS) REGULATIONS, 1989
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Short sitle
1. These Reaulations may be cited as the Marine (Ccrtflncntes 3‘5 Competency
(Examination Sullabuses) (IIngincering Oflicers)) Regulations, 1989,

Ohjecr 7 i B
2. These Reguolations preseribed the subject mattcrof the varml;s cxau;ln?ql‘:o:;
aperson must pass as part of the qualifications he must have beforc hecan beissw
with a cerlificate of competency as an ¢ngineering officer.

Regultions o be read ax ane . .
3—(1) These Regulations are to he read as one with the Marinc (Ccmﬁcalc? of
Competency and M?mning of Vessels) (General) Regulations, 1989, and the other
Regulations referred to in those Regulations.
{2) In panicular words and pheascs defined in the Marine (Certificates oan'm-
petency and Manning of Vessels)(General) Regulations. 1989 have the same mean-
ing when used in these Regulations,
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Feomy of vt tions
4.—(1) Ancxamination fora qualification leading 1o an engineer's srade of cer-
fificate of competency shall 1ake the Torm of—

fa) exceplin the case of an examination leading 1o an engine aperator’s
ticence—an examiner asking the examinee questions in writing and the
examinee giving writicn answers cither verbally or by the production of
drawings: and :

th) the examiner asking the examinee tucstions orally and the examinee giv-
ing cither oral answers or a practical demonstration of his abilities.

. €2) Subjectio subregulation (3). an cxamination forn qualification leading toan
cngineer’s grade of centificate of competericy shall cansist of 2 parts o be known as
Part A and Part 13,

{3 Subrcgulation {2) docs notapply in respect ol an examination leading to an
cngine aperator's licence,

T vinen examtintions
(1) Subject 1o suhregutation 7(1) and 10 subregulation 6(1) ol ihe Marine
(Centificates of Competeney (Qualilications for Ent of Examinations){Engincer-
ing Officers)) Regolations. 1989 1he suhjects to be covered in the wiitien partof un
examitition leading to a quadification for an cngineer's grade of ceniffcate of com-
petency are sel oul against thal grade of certificate in column 3 of Pari 1 of
Schedule 1. ’

(2) Each subject referred o in subregalation (1) is 10 he the subject ol g
separie cxamination. )

{3) Ancxaminee shall be illowed the period specified in column dof Schedule |
in which 1o vndertake an examination specificd in column 3. -

(4) The svilabus for cach examination relerred 10 in subregulation (D) is
specificd under the mame of that examination in Part 1 of Schedule 2.

Oral end prvsctival exsminations
6.—(1} The subjects to he covered in the oral and praciical pietolan examing-
lion leu(lin;_.vi to a qualification for an cngincer’s grade of certificate of competency
are setoud i Part 2 of Schedulce 1.
(2) The syllabus for each examination referred 1o in subregulation (1) is
specilicd under the name of that examination in Part 2 of Schedule 2,

. Stecnsfip aud saoror vosod cadarsoniens
7.—(1) A person may omit from an examination feading to a qualification for a
Grade 1 Engineer. Grade 2 Engineer or Grade 3 Enginecr ceRilicate ofcompetency
that part of the written examination entitled Engincering knowledge (steam) or
Engineering knowledge (motor) and oral questions in respect of the items included
in those examinations,

(2) Wherea person has omitied part of an cxamination in accordance with sub-
regufation (1) any. cerlificate of compelency izsued to him shall be endorsed in
accordance with subregulation 9(1) of the Marine (Certificates of Competency
(Qualihcations for Eniry lo Examinations) (I ngincering Oflicers)) Regubations,
1989.

\
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PR taining either a_motor vessel endorsement or a

* 7 (3). For the P““;’S:f;no:;;‘:ﬁﬁcalegofwmpe!encyendorsedin accgrdar_nce with

: hipendorey { the Marine {Certificates of Competency (Qualifications for

. qubregutation X la)li(;“s) (Engincering Officers) Regulations, [989 the holder of the

Entry OFE:ﬂT;Ec (hose examinations omitted in accordance with subreguiation
Jicence §

" Dated this third day of May 1989.

A. V. TORA
Minister for Communigations, Works
and Transport

Regs. 5(1) and 5(3)
SCHEDULE 1
PART |
WRITTEN EXAMINATION SUBJECTS
4
Column & ] Colunn 3 (l:)"] :'ar:llgn
Column 1 Grade of Column ) -Subjl:l:'ls u 1
liem Certificate of Part . o on
Compelency xamina
Engineer Grade | A Applied mechanics ; :12:;;:
: e Heat cngines H I: :
Electrotechnology our
B Naval architecture and . .
Ship construction 3 houts
Engineering knowledge
{general) .‘: ::ours
Engineering knowledge (mntor) 3 hours
LEngineering kinowledpe (steam} 3 hotrs
2 ll’ngineer Cirade 2 A Applied mechanics ; :o::::
i Applied heat H o :
Electrotechnology hour
B Waval architecture and
ship construction 1 hours
Engincering knowledge T hours
(general) hour:
Engincering knowledge (motor) 3 hours
Engincering knowledge (steam) 3 hours
3 Engineering 7 A Applied mechanics 3 hours
Grade 3 )
e Heat and heal engines 3 hours

Enginecering drawings 4 hpurs
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T T Cahinm 3 ST T Colunn 4
Column § Grrade of Column 3 Column 3 Duration
Tremt Cenificale of Part Subjecis of
Competency Exaimination
B Elecirotechnnlogy 3 hours
Naval architeerare and
ship constrction Y hons
Engincering knowledye
{general) I hours
Eaginvering knowledge tmolor) Ihours
Engireering knowledge (aiein) 3 hows
4’ Entincer Grade 4 A Aﬁ\'ii-r.irﬂuchanics T 3 l;:;u:
. Heat and heal qigines Y hours
Engincering drawings d hours
B Electrorechnology o Thours
Naval archilcentre 2 hours
General engineering knowledge 2lurs
Engineering knowkadge (raoion 2 hours
5 Engineer Grade § A Practical mathematics T T
3 Engincering knowledpe 3 hours
Reg. 6(1)
PART 2
ORAL AND PRACTICAL
EXAMINATION SURBIECTS
Column | Column 2 Column 3
Item Grade of Certilicate Subject
of Compciency
l Grade I Engincer Engincering knowledge
2 Grade 2 Enginecr Engineering knowledpe
3 Grade 3 Enginecer Engincering knowledge
4 Grade 4 Enginecr Engincering knowledge
5 Grade 5 Engincer Engincering knowledge
6 Engine Operator Engineering knowledge

Marine cngineering knowledge
Fire precautions



Grade 1 Engince

1.

6.
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SCHEDULE 2
PART |
SYILLABUSES FOR WRITTT:N EXAMINATIONS
(ENGINEERING OFFICERS)

r—Part A—Applied Mechanics examination

wision of basic mathematics required lor !hg solution of prohlm‘ns in

Rev '3“.‘| echanics—Sine Rule—Caosine Rule—trig. formulze—resolution of

“l‘mlu;-qm qin‘u énsincs. elc. of negative angles—solution. of quadratic

L:;':::tgu:ns lhv ‘L:omp!clina the square—sohition by quadratic formula—
[ b o &

cireular measurement and conversion from angilar to lincar,

i L

Revision of statics—triangle of force—polygon of forces—introduction 1o

R'L:pc.‘.on Slide mechanism—Bow's Nofation-—roof trusses—Non-Coplanar
et} . g

{orce system. )

Revision of hasic principies of sliding—Rapson Slide with (riction-conical

cluteh friction—centrifugal clutch—dise friction—thrust beari ngs—plate

clutches. )

KRevision of kinematics—Iinear and angular motion formul:n:.l Motion o.f a

projectilc—maximum  height and range—projectile on incline. Relative

velocity—instianegus cenlires.

Revision of dynamics—Newton's Laws—impulse and momentum—

conservation of energy—determine of radius ol gyration—2nd moments ol

inertia of a mass-accelerating lorque—conservation of momentum applied 1o

friction clutch and fly whecls.

Application of centrifugal lforce principles—Balancing of rotation masses in

one planc—Power Governor with lriction—iHartnell Governor with droop

setting application—effect of banked tracks.

. Application of kinelic cnergy—kinclic encrgy ol translation—Kkinctic encray

of rotation. Application of kinetic cnergy and accelerating torque to fTy sheels
and lifiing mechanisms. Derivation of radius of gyration experiment fluctua-
tion of cnergy.

. Simple harmonic molion—compound peadulum—free vibrations of a

springslidercrank mechanism considering simpie harmonic motion—piston
displacement formula,

. Transverse vibration—with simple loading—heam defllection forulae for sim-

ple loading. Introduction to Nodal vibrations—longitudinal-—torsional. Stm-
ple balancing of reciprocating masses. Simply supported heams with
tnilormly distributed load, including weight of beam. M.B. and 8.F. diagrams

- with mixed loading.

Resilicnce—falling mass suddenly applicd load—eccentric loading of short
columns—loading of compound hars—temperatire stresses.

Strut Formulae—Euler’s Rankine and Gordon's formula for struts—
Torsional strain. cnergy—close coiled helical spring—Torsion composile
shafls,
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2. Combined bending amd worsion of shalts—principal planes—CGurscopic
effect on shafiing during ship’s manocuvees—Critical or whitding <pecd of
shalis.

13, Hydrostatics—relative density—relation of pressure al depth—pressure on

an immuersed arca—centre of pressure.

14, Hydrawlics—intraduction of Bernoulli's theorem. Flow through an orifice

with a constant head—path of Jet after issue—venturi meker—centiifug:|
pumps.
H

Grade 1 Engincer—Part A—1lleat Engines examinalion

0.

I. Revision of work on Gus Laws. Sicam Tables. Internal Energy. Eathalpy,
Adinbatic Process and Polviropic Processes. The 1irst Law of Thermin-
dynamics—Steady Flowand Non-Flow processes. Entropy asa property —its
relation 1o other properics, Tearperature Tontrophy diagrams for pas andd
steam. Entrophy calculations, Thermo dynamic weversability—Garnot cyely
for a gas—the ideal thermat clficiency.

2. Investigation of other ideal heat engine cycles—

fa) Ollo—constant volume

th) Dicsel—madified constani rressure.
{c} Dual

e} Gas Turbine

Air Standard Efficiency—temperimure entropy diagrams.

Constant pressure,

Aclual thermal eliciency of heat engines—relative efficiency —caleulations
of mean cffective pressure. Modications 1o the ideal gas turhine cyele—
isotropic cMicieney-—regenertors and their use,

Reciprocating Air Compressors—ideal and actual cycles—single and multi-

stage compression—conditions Tor minimum work. Intercooling and s
uses—hceat transfers 10 the cooling water.

Rotary Air Compressors—types aid their application,
Carnot Cycle—vapour as the working Muid. .
Rankine Cycles—pressure/volime, temperature/entropy  diagrams—ihe
cnthalpy/entrapy chart and its uses,
Basic Modifications 1o the Rankine Cycle-
o) Superheat

(h) Re-hcat
fc) Regenerntive feed heating,

Other considerations to modify the cycle—feed pump work—constanl
volume exhaust,

Carnot Reversed Cycle—vapour as the working Muid—the ideal heat pump—
idcal coefficient of performance. The vapour compresion refrigeration
evcle—temperalure/entropy diagrams—temperature/enthalpy diagrams
actual cocfficient of perlormance, power requirements and refrigeration
elTect.

Multi stage evaporation—the use of the apour compression cvcle for both
heating and cooling.
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a ;v flow through a nozzle—application of the first faw of thero-
. \'apﬂl ] ~

dvmlmll-'s- ) . .
. of nozzles—convergent, convergent/divergent—critical  pressure

Tpes . r s
hﬁg isentropic efficiency and friction losses.
[atio—is

v n Turhines—simple impulse turbines—compounding for pressure and
SIC‘“.- . vector diagrams for simple impulse, and velocity compounding—

‘_"”'.Im-'"'\‘[ Juses—ealculations for work. power and thrust. blade height and
I".c‘;?;'ﬁ(c.ién'cv. Reaction turhines—vector diagrams—calculations on work,
;:Ld\:tr and thrast. blade height and stage efficiency.

Dakions Laws for Partial Pressure—Mixing ol non-reacling mixiures of gases
. ,;¢| vapouss. Condensers and their functions—surlace and regencrative, Air
dump and air cjeclor capacily—air leakage into condensers—vacuum
'}

¢Micicncy.

" Engine Frin [s—calculation of efficicney by testing—dynomcters—indicated
r;m_vcr hrake power and {riction power--~mechanical eflicicncy—Morse
tesl.

(icat Balance—T(or a sicam engine, hoiler and inlernal combastion engine.
Giraphs [rom engine lesting,

Heat Transler—types of heat transfer—-conduction.radiation a n¢d convection.
Heat conduction through composite walls—thin and ihick wall cylinders.
Radiation and the Stefan Boltzmann constant—grey and black bodies. Sur-
fice and ovcrall heattra nsferco-elficicnts. Revision of Stoichiometric air sup-
ply calculations.

17, Avagodro’s Hypothesis—conversion from volumetric analysis to a mass

" analysis—the “Kg Mol”. Description of the Orsat Apparatus Volumetric

anilvsis of fuel gases, incompleted combustion—lormation of carbon

monoxide.

Higher and lower calorific values-—the univeisal gas constant--average rela-

tive molecular mass.

< Grade [ Engineer—1art A—Electrotechnology examination

1. Revision of the electic circuit—Units—ampere, ahm and volt. Ohm’s Laws.
Serics and parallel circuits of sources ol e.m.( and or resistances. Current distribu-
Jtion of simple circuits. Difference between em.f. and p.d. Power and coergy.
¢ ‘Relationships hetween heating, mechanic] and electrical units. Conduclor resis-
. tance, effect of length, area. material and temperature, Resistivity. Temperature co-
- ~elficient of resistance. Types of insulaiion.

"2 Revision of bridge sysrems—Wheatstane network bridge, slide wire bridge;
application of stecring gears. resistance pyrometers, strain gauges, and Kirchoff's
Laws. Parallel operation of barierics with unequal e.m.'s and differing internal
- Tesistances. Distribution problems, volt-drap. Cells—primary and secondary {acid
oralkalinc) types. Construction and principles. mechanical formuia. Mainfenance,
~charging, Watl-hour and ampere-hour cfficiencies.

w3 Revision of magnetism_and  electromagnerism—Simple  magnctic theory.
“Magnetic ficld. Linc of force. Ficld strength. Field intensity. Magnetic ficlds due to
currentin straight conductors.loops coils and solecids. Relative dircction of current
ndficld. Effectofiron. Flux density. Total flux. Permeability. Hysteresis. Typical B/
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H curves. Magnetic chremie. Compare with clectric ciraimie. Air gaps introduce high
reluctance o g magactic circuit. Simple numerical work—no claborate circuit
caleutations. Sell inductance. stored enerpy i an inductor.

4 —Cupacitence— Asa properiv—Clactorsupon which it depends—churging and
dischareging a capacitor, Relianionships Q= CV Series and pavaile conpling. Energy
storcd in a capacatar 120V ’

5. Revision of Bpsrrents— Principles and fTunctions of switchboard indicating
instruments. Moving-coil, moving-iron and dnamometer 1vpes, Elses of shunis
and xerics resislimees o increase the sange. The carrent fransfonuer paential.
wransformer lor instrimient work (description and simple explanation),

o, Elecrro-magnette indyerion—17%radiys and Lenz's Laws, Magnitude and
dircction induced cand. Farce produced on a curremt caenying conduocior. Mutual
tnduction {properiy onlvh

T Revisiont of DO generators— Caonstractiond details, Protection. 15.mu00 and
toad voltage cquantion. Action of commutader. Simple propertics of Tip o and wine
windings, Methods ol supplving the field—separate excititton. shunt. scrics and
componnds windings, Briel ireatment of theory for self-excitation. Reasons Tor
Lailire 10 oxcite. Remedies,

R Revision aftoad characierivios— Mcthods ol vollige control. FaralleToperatinn
procedure Tor shumt and compound generators, The equatising bar. Load sharing
treated  gualititively. 120.C motors—constructional details. Speed and torque
cyuations. Losd characreristics. Speed control. Motor caleulitions (no efficieney
calerlations), Applications o Ward Leonurd systems, Steering Geear, Suitability of
de matars for the various 1pes of works

V. Revision of starters— Need Tora starter. Ty pes of manual stariers, Droam cons
trofler, Fypes of Autematic Starters:

fer} Courer el skarters
thi Current clement starters
fe} Fime clement siarters.,

WL Revisiont of distribution civenits—2 wire and ring main ssstems for d.c. Use of
fuses and circutt-hreakers. Use of carth Tamps.

VL Revision of testing methods and measurements—Resistinee. measured by
ammerer-voltmeter, by bridge and by instrument. General inselintion, comtinuiiy
and millivolt-drop testing, Faolt tracing, Temperature measurement by resist-
ance,

12, Revision of faedts eard maiutenanee of machines— Overheating due to mechani-
catl and clectrical defects. Sparking atbrushes. Loss of residual magoetism. Testing
nurchines-use of the megper for insultation tests.

13, Revision of wave form—General A.C.—praduction of an alicrnating wave-
torm. The sine lws. IF-requency: amplitode. instantaneous and maximom values, -
Relation between Meguency. numbcer of pofes and specd of a machine. RMS, and
average vitlues, Form fctors. Representation of analiernaling quaniity by meansaf
a phasors (o give instantancous and RM.S, values,

14, Revision of A.C eircuits and the sevies cfrenir—Resistance. inductance,
capacitance and impedance. Current and voltage relationship. Use of vectors..
Power, apparent power. reactive vol-amp and power factor, The impediance
riangle. Reactive and active componenis of current.
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Hol civenit— Treatment by vectors only of fairdy simple circuils,
1 the applicition of capacitors ol power Faclor imprevement.

15 Th‘- ]l(l.l'd
papacitaner g . e et
e sirease svstentss Advantages of 3-phase aver single-phase—Star am H
A6, Thre !L-li(;n‘:.l-ﬂr supphics and loads. Phase and line relationships, Power,
mt_;.“-ir.: distributor. Aliernatoers, Construction. Synchronishing and

1 sharing of alteenators in parallel,

gmesh? ot
Fhree-phire
qelerence 10 Join

Tronsfrmers— Llementary principle of action and general description.
7. Frats ’

s o imduced e.meg. (Tosses of cllicicney) Cnns:lrucliqn:tl I;v_\_'nut of 3-
mlm,f‘,.-mcu Caoilling methods (in general terms). Rating of both single and
s . &l : = s =t T _
! farmers. Produciion el rotating magnelic feld using a palyphase sup

_(':lﬂ.'ll'
shase 11
: asue rans
- Jophase id e
R Il\. o i suinhle sLnor. . |
RN I Tuction mofors— Construction.slip. relerence to l'ﬂlﬂr'.‘.lﬁ.l.iln_tllrcqncnc_v_
: IH I ;::rqnc«pccd curves. Clip-ring and cage iypes. Deseription of double cage
: ['\'P]L.S'rminu mcthads. Reversal of rotation direction.

. SEITHNE i . dires - B
g (9. Synchronans motors—Consiruction. Stanting methods, Reference 10 vse ol
power factor correclinm.

. 20, Single-phase Fnelucticst mretors—

) Split phuse

¢h) Capacitor start

{7 Capacitor ran. |
Propertics of these molors starling and rinning. Rcus‘nns ﬁ;r ll:":l '.1,h.| ng
apparatus. Reasons for carthing or nol carthing enc part of a sysiem. 3-phasc sys.
.1!~p:ri." ships. Comparison between solidly eanhed. impedance carthed. amd Mozt
.li';il;‘-smr.l point in a 3-phase system. ‘l'r;umlll_m:r a5 an cnergy coverler, remole
indication of speed, temperature, pressure. Muid-level torgue.

1. Elocrromics—1The function of a rectificr and thyristor, Sing!c and I-phase
* bridge circuits and the output wave-forms. The half-controbicd and lully-conrotled

_semi-conductors against over-voltage and over-currents. Methods of proiection.
Comparison of thyristor with Ward Leonard control.

. 22, The ransistor current gain B—

The transistor as a current amplificr,
The transistor uscd as a switch. ]
The transistor used as a small signal amplifer.

Comparison of:

(i) valve circuits

(i1} transistor circuits using discrete components
] {iii) integrated circuit,
- Limitations, reliability and cconomics.

Grade I Engincer—Part B—Naval Architecture and Ship Construction examination

1. Revision of Simpson’s Ist Rule— in dcicrmining the arelis. and volumes of
-.ship forms.

Trapezoidal rule for areas and volumes,
- Transverse 2nd moments of area of water plane.
- Longitudinal 2nd moments of area of water planc.

- pridee uses of semi-conducior devices 1o drive d.c. motors, Need for protection of
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Stmpsow’s 2nd rule and iis use—Simpaon’s I rule,
tmproving accuracy of Simpson’s 1se rode with intermediare ordinies.,

2. Revision af shifi of C.G.—problem vequiring greater depih off enderstanding,
Stability problems—-requiring the determination of 2nd moments of area by 1he
“Pacaliel Axes Theorem™ —liarge nngles ot heel. Freeswrfuce-offoc s—c et on Trec sure
face hy—

(1) sub-dividing ranks longitadinally:
fh} sub-dividing transversely.

Y. Longinedivat irim—centre of Netation—longitudinal B.M —change of trim
due (o moving masses—change of trim due 1o adding or remo g masses,

4. Floading—change of trim of a box barge due 1o Nanding end compan-
Sments.

5. Refationship henveen powers—celfective power, delivered power. thrust power,
shaft power~propulsive propeller co-clticient—holl cfficieney thrust seduction
factor,

6. Rudders—types—rudder larces-centre of pressure—torgue —diameier of
rudder stock-—hending and twisting.

1. Strengeh of ships—Dbending moment curve—load divgrame—liid disri-
bution--sheer force diagrm and modulus carlealmtions.

8. Ship nwpes and classificarions— Ship consinietion definitions. Tennage
mcasuremenis.

9. Ship striectinal stresses and structure Tined 10 accommeodate these stresses
including sirengthening of hottom forward and panting arca. Ny pical midship see-
tion showing double bottom framed:

(i) transversely;

(ii) Tongitudinallv;

(iii) double bottomed floors.

10. Warentight bl heads—

(i} construction; -
(i} attachment to deek ships and tank tip or baitam:
{iii) mecthad of carrving services through bulkheads.
Whaitertight doors.
VY. Srucrural fire protection.

12. Survey in dry dock.— TIry docking. Damage stability—levelling arrnge-
ments for damaged side compartments,

GRADE | ENGINEER—PART B—ENGINEERING KNOWLEDGE(GENERAL)
examinalion

GRADL | ENGINEER—PART B—ENGINELRING KNOWLEDGE {MOTOR)
examination :

GRADE 1 ENGINEER—PART B--ENGINEERING KNOWLEDRGE (STEAM)
examination

Candidares for a cambined steant and motor Grade | Engineer C. crtificaie of competency
must he prepared 1o he exemined i all items (1) 10 (26, b those for a steain cortificare of
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- the steam endarsenient of a motor covtificate of competency sholl not by
ner Or IS 3) and those for a nroter cortificate of competency of the mator

N
epips (T2 ! o !
”h;;, steasnt corificate of compereney shalt ot be examined in fems (12)
T o A - . .

cenmpeteii ]
o it it
(.,,‘[,;;1(1‘??)!”!1
o t18)
wing knowledge 1o he shenen fry '('(mrlifirm-.w is ”"f” which is reqe ' ired for
oy, crid maintenance of the machinery. equipmient, and ship striie-
» charge of the engineer.

v, The Engineerin
:' phese, operaiion.
suare wswally the

p Candicies may b required to ithustrare theiv answers by menns of frechand

Whetehes,

A knowledge of the methads nf manufacture of the Virlous com-
ponents. the vencral efleeis of virious treatments an the physical pro-
pertics of muteriais commanly uscd in the construction of marine
cngines and boilers and the mechanical tests to which these materiats
are normally subjected.

v+ The natural and desirable propertics (.)l' steam, fuel. lubricants :1_mf
other liguids, gases and vapours used in machinery on bourd ship.

1 The use. constructionad details. and principles involved in the action
of the pressire gauge.  thermomeler. pymometer. harometer.
salinometer. hydrometer and other meters commonly used by
engineers on board ship.

1 Dissolved sotids. scale formation and feedwater tremiment. Corrosion

inhibition.

5. The methods of dealing with wearand wear ol machinery and hoilers.
The alignment of machinery pans. The correction of defects doe to
Haws in material or accident, Temporary or permanent repairsin the
cvenl of derangement or 1otal hreakdown,

6.  Constructional details and principles of action ol pumps and oily
water separators lited in ships. The general requirement concerning
feed. luel, hilge. ballast and lire pumping systems.

7. The consiructional arrangement. details and working of steering
machinery. refrigerating machinery. hydriaulic and other auxiliary
machinery and such steam and internal combustion cngines as are
used for emergency. afid avxiliary machinery on hoard ship.

8. fta) Application of the indicator. Fluciuation of pressure in the exlin-
der as shown by indicator diagrams. Interpretation ol normal
conditions. Candidates for Class 1 licence, motor only limiting
endorsement. will be expected o illusirate. by means of sketches,
the changes produced in the diagram duc to an alteration in the
setting or working of the valves or any other factors.

fh) Mcthods of determining engine shalt power. The principles of
working and mcthods of calibration of dynamomelers and tor-
sion melers.

-

9. Safe working practices. overhauling machinery. mechanical safety in
workshops. protective equipment. lifting tackle.

10,

20.
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Knowledge of the appropriate stautes that concern marine enginecrs
{c.g those dealing with oil pollition and clean air} is required.

fa) Precautions againsi firc or explosion. Flash paint. Explosive mix-
wres of airand gas of vapour given off by fuel or lubricating oils.
The danger of leakage from oil lanks. pipes. gas producers and
vaporisers, particularly in bilges and other unventilated paces:
sources orignition. The actinn of wire gauze dinphragms and the
places in which such devices should be Auied,

(h) Toxic and other dangerous propertics of substances used in
- marine practice. Maintenance of plant assoctated with the car-
riage of dangerous cargocs.

fc) Tirc detection. Mcthads of dealing with fire. Action and main-
tenance of mechanical and chemical fire extinguishers and other
fire-fighting appliances. respirators and safety lamps,

Control sysiems. amomation and instrumentation. Periodically
unimanncd machinery spaces. Bridge control arrangements, alarm
systems, operational technigues and work practices.

The methods of constructing marine steam turbines, gearing and
hoilers, the process to which the several parts are submitted or which
areincidenial to their manufacture, and the methods emploved in fit-
ting the-machinery on board ship.

The various types of propelling snd auxiliiary machinery now in usc.
the functions ol cach important part and the atlention required hy the
different parts of the machinery an board ship.

The methods of testing and alicring the setting of the stcam admission
and exhaust vilves ol auxilinry machinerv aml the effect produced in
the working of the engine by definite alterations in the setiings of
the valves.

The canstructional details and working of evaportors. leed waler
heaters and feed water filiers.

Marine bailers of various modern designs, their construction and
manner of attachment of ship.

‘The use and management of hoiler fittings and mountings with spe-
cial reference to water gauges and safety valves. Precautions ncce-
ssary when raising stcam and operating stop valves with particular
reference 1o the danger arising (rom water-hammer action,

Constructional details, operational and maintenance of installations
generally employed for assisting draught, superheating steam and
burning fuel.

The principles underlving the working of internal combustion
engines. The differences between various types of engines. Construc-
tional details of internal combustion engines, gearing and clutches in
general use. The processes to which the several pans are submitted or
which are incidental 1o their manufaciure and the methods in fiting
the machinery on board ship.

The nature and properties of the fuel and lubricating oils generally
used in internal combusion engines. The supply of air and focls 1o
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fenginesofdiflerentiypes. The meansof cooling the cylin-

calindersc istons. Constructional details and warking ol air com-

ders and p
Pressors. | |
ganingand reversing arrangements and the various operations con-
41 Starting? ' g g
2 nected therewith. .
‘he atention required for the operation and maimenance of the
17, I hC 'l‘|< |)-u‘li(!|'||'|:||:||l'l1c|—\°_‘|‘|w useand management ofvalves. pipes.
LArIoLEs fradds y- | 1
c:mncclions and safety devices employed.
Jstructional details and management of auxiliary sieam hoilers.
o3, (“1’- “fimines and mounting. with special reference '““"”ETgilllgc:qiqm|
their ces. Constructional details and management of auxiliary

Aoty valves . . T - .
S‘”lt‘l'"-“;n. Draught combustion equipment. oil fuel cquipment.
i Al =

44 The adminisirative duties of a Chiel Enginecr, organisation of his
. i v N - . A . s R
4 1l for emergency duties and the use of safely equipment: organisa
:'('," of rcpni‘-r'i and surveys: reporis [0 owWners: iraimng manne
1 - 2
engincer eadets: personncl/management.

The recognition of irregularity in the pesformance of machinery,

= ’\n'llx'cit::mdimcrprclzllionofmnnimringcquipmcnl:mdins.rrun.n‘:nl
:c‘;:li'n.u': (0 determine machine condition and Tuture availfability.
: = 1 a1 9 -
Diagnostic lechniques 1o forestall breakdown.
6. International maritime law cmbaodicd in international agreements
LR

and conventions as they alfect the specific obligations and respon-
sibilitics of (he engine department.

Grade 2 Enginecr—Part A—Applied mechanies examination
13 -

Force as a vector, Trizngle and polyvgon of f_n_rcc.s. Resultant and
ilibrant of a system of co-concurrent.coplanar forces. Equilibrium of 3coplanar
oqu! ”]r\:k\mcnl of force. Couples. Moments of arcas and volumes. Centroids and
gg:lcr; of gravity (limited 1o geomctrical sf_lapgs). Conditions of (:l%ll'lllhrllllin :)I’
solids. Necessary force applied pa.ml!cl 1o aninclined planeto 1}11!{(%0(3 upol Ermn;:
theplanc.orto hold it stationary (including eflect of friction). Work donc atunifor
speed up the plane. N N
2. Fricrion—Laws of friction lor drv s_urfﬂ.ccs.'Cn-el'ﬁcrept of friction. Friction
' angle. Encrgy and power lost due o friction in shmple bearings.

1. Sratics—

3, Kinematics— Lincar motion: Graphs and equations for displacement. speed.
velocity, and uniform acceleration, Sim]‘al.c cases ofvectorchange of velocity and_ihel
acceleration produced. Relative velocilies in ane plane nr!l_\_f. Angular motion:
Equations for displacement. velocity. and uniform acceleration.

4. Dynamics—Wark and power. Problems wilh constant lorce or lorce with
lincar variation. Encrgy. Conservation ol encrgy. potential energy. Kincticenergyof
translation. Newton’s Laws of motion. Momentum and rale of change of momen-
tum. Centrifugal force and its application to conical pendulum. unloaded governor.
curved tracks, and machine paris. Stress in thin rim due to centrifugal action,

5. Machines—Simple lifling machinc. Graphs of load-efficicncy: lincar law.
Velocify ratio. mechanical advamage. and efficiency of the following m?cluncs:
Wheel and axle, differential wheeel and axie, rope pulley blocks. differential pully

—— et e
S
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hlocks screwjacks. warwick screw. hydraulic Jack wormdieiven chain blocks and
single and double pirrehase crab winees. Reduction gearing.

6. Swess and Strain—Divect stress and sterin. Shear stress. Hooke's Law. Med-
ulus of elasticity. UMimale wensile stress. Yield siress, 1imit ol proportinnality. Per-
centage afelongation and reduction of areq. Working strese, Factor al'salery, Stress
duc 1o restricted expansion or contraction of single members.

7. Beams—Canlilevers and simply supported heams with concentrated or
imiformly distributed loads. Shearing force nnd bending moment diagrams. Stress
due to bending.

8. Torsiom—"Twisting moment duc 1o engine crank mechimism, Strength and
stiffness af solid or hollow shalts of circular cross-section. Stress due to Torsion.
Power transmitted by shafts. Coupling holis.

9. Thin Shelfs Circumferential and lomgitudinal stress in thin cyvlingrical and
spherical sheits subject 1o internal pressur,

10. Hydrostaries—Tquilibrivm of floating hadics. Vasiation of Ruid pressure
wilth depth. Level control. Total force duc 1o Tiguid pressure on immersed plane sur-
faces horizomal or vertical. Centre of pressure on e rectangular verticukar plane sur-
{nce or triangle planc surface, both with ene edge pavallel 10 the surlace of (he

liquid.

Y. Hydravlics—TFull bore Mow of liguid through pipes wnder eonstant head.
Flow through orifice. Coelficients of velocity, contractinfn of arca.snd discharse,

Grade 2 Engincer—Part A— Applicd Ieat examination

1. Basic Thermadynamic Principles—Properties. energy. 1he first law of ther-
modynamics, low ind non-Mow processes.

2. Hlanems—Temperature and its measurement. Linear. superficial. and
volumetrie expansion duc (o temperature changes. Cocfficients and the relation-
ship hetween them. Specific heat.

3. Heat Transfor—Qualitative tremtment of hieat transfer by conductionand ther-
mal conductance and applications to prohlems.

4. Mixtures—Hea and temperature problems involving chimge of phase ancl
not more than 3 substances,

5. Gases—Boyle's and Charle’s Laws for perfect gases. Ahsolute temperature.
Characteristic eguation. Constant R and its use in sinmple problems. Isothermal and
a diabatic expansion and compression. Relation between P,V and T when PVn -+
Constant. Specific heats Cp and Cv and the refationship hetween them.

6. Air Compressors-—Elementary principles and cyclicsoloperation. Calculation
of wark done. Indicator diagrams.

7. Imernal Combustion Engine— Elementa ry principles and cycles of operation,
Actual indicator diagrams. Work dane and power developed. Fuel consumption.

8. Properties of Steam—Changes of enthalpy with and without change of phase.
Specific volume of steam under various conditions. Throttling. Scparating and
throttling cilorimeters. Boiler clciency. Use of steam tabics. Effect of air leakage
into condensers.



134

il i . e ~ v, v A W -
Seoant Auxiliony Machinery—Mean cifective pressure and work

: . PR . . H g . .
g, Revipr mm':‘:t'u';inu steanm expansively. Stieam consumption pec houramd pe
J. s SERE A

Joie \t"""1m~£i"-p|cr1llili mechnical, and overall efficiencics of cngines.
S S houT. - ) o
e " seines— Boiler ctficiency. FHean balance lor engine and boiler
ngHe! h

|0 Boilers and I
prials
St Stean hin
‘Fhermil jechanical.
L putpul. .
12 Connrhuadin,
i for € lete

o Jor comip . i ot
1o £ restion —Napnur compression evele. Refrigerating effeet. Cooling
: 3 Refrigere ) , e,

: II_.“,"L:. of bles of propertics of refrigerants.

Joml. Us

T . 10 contaminaicd
A . rtorv—=C Nanee in dissolved solids due to contami
e and Fvaporators—Chang
14, Boilers «

ddel, Blowing Jdown,

Fyrhines—lementary principles. Simple \'cllucn_\' dingrams,
. "md overall elficiency. Steam consumption per hour and

n—Solid and lguid fucls. higher calorific value, Ci!cmlcnl equa-
combustion. Theoretical minimum air requircd. IZxcess air.

' : : rination
T " nwi _Part A—Flectrotechnology exam
. “ngineer—T7
J Grade 2 Fng '
Units—ampere. ohm and volt. Ohnv's Law. SCI‘IC'S and
c.m ¥ and/or resistance. Corrent distribution of simple
sowerand energy. Relationship between

1. The Fleerric Cirenit— ;
el circuils ol sources of
allelcircuits ol sey r
Dilference hetweenem . and pd.
hanical and electrical units.
clfeet of leneth. arca, malcrial and temperature. Temperai-
ance, Types of insulation, Resistivity,

! Pi att
c U eRreulits.
7 Jicaling. mec
. Conductor resisfance
e co-effivient of resist
e co-eliicien - . . o o
o ans—Wheatstone network bridge. slide wire bridge: .'l|'l|1|lf;'all1(;ll'l,‘:
ance pyrometers. strain gauges. KirchhofTs Law. Paralle
. ads. and differing internal resistances. Dis-

3. Bridee Sysic -
“jo sleering goars, resisia
opetation of batlerics with uncgual ¢
(ribution problems. voltage drop.

3 Cells—primary stod sccondary (acid and alkaling) (ypes. .

o ‘ ! t H r . a1 ) A b
Construction and principles. no chemical formula. Maintenance. charging.
Watt-hour and ampere-hour eflicrencies. . .

1. Magnetism and Eleciromagnetism—Simple magnelic _lhcar);. magnelic 1':'1::1
Lines of force. Field strength. Ficld intensity. Magnetic fields duc :p currc:‘] n
straisht conductors. Loaps, coils and solenoids. Rci;lt_n:'c dircctions o 'Fl~'r'rc"1l f}}l»l
ield, Eftect oFiron, Flux density. Total flux. Permeahility. Hysteresis, Typica
Ceurves. Magnetic circnit, Compare with electrical circuit.

8. Electromagnetic indietion—Flus-Linkages. Faraday's and Lenz slla_uslnf ct::;:‘
- tromagnetic induction. static induction—e.m.l. of scif and mutuar anl; “C]'igh[.
“dynamic induction—magnitude of ¢l direction of !mhilccd.c.m. -];-in]ccq £
“Wand rule. Use of cleciromagnetic induction pringiples in clectric machines.

6. Instruntents—Principles and function of switchhoard indicating instruments.
Moving-coil. moving-iron and dynamometer types. Uses of shunts a nd series resis-
lances o increase the range. The cusrent transformer and potential transformer for
= Uinstrument work (description and simple explanation). Elc?‘f:u'mnagncnc II'IEllICIIUl].—
C Faradins and Lenz's Laws, Magnitude and direction ol induced ¢.nv.l. Foree pro-
doeed ona current-carmving conductor.

1. DC Generators—Conetructional details. I’r'nlccrinp. M. and ]('I:I(! m!ingc
‘eguation. Action of commutaor, Simple propertics of Tap and wave windings.
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Metheds of supplving the fichd separate excitation, shunt. serics il compound
windings. Brict teatment of theory of self-excitiation. Reasons Tor Eilure (o
excite, Remetdies,

S Load  Characrerisies—Methods of voltage control. Pamllel operation
procedure Tor shunt and compumid sencrinors, The cyualising har. Load sharing
treated qualitazively, 1.0 motors: condrictional Jdetiils, Spead sl lorgue
cepuations. Loiud characweristics. Speed control Maotor cileulations (no citiciencey
caleulation), Applicazion to Ward Leonard sy stems, Steeri ng e Suitahiliny ol Jd.e
motors [or the various (v pes of work, '

9. Starters Need forastarier. Vvpes of manual starters. Drom ventralier. Types
ol automatic starters. Distribution circuits, Two wire and i man s sdem o e
(emergency gencritor and circuit), Use of Tses and circuit-hreakers, Use ol
carth lnmps,

1. Testing Methods and Measremenin—Resistance meastred by ammeter-
voltmeter by bridge ind by instrument. General insuliion, comttnuity and n:dli-
volt-drap testing, Fault tracing, Temperature measurement by resistance.

V. Fandes and maimenance of mochines—(n crheiting due to mechnical and
clectrical defects. Sparking ar broshes, Loss of residual magnetism, Testing
machines—use ol the megger for insulition fesis.

12, Mernaing Wave Fornr—Goenerad it —production ol an alternating way
form. The sine Jaw. Frequency. Amplinede: instztnlancous maximum svibues,
Relation between frequencey. number of pales and speed ol a machine, RAM.S. and
average values. Form factor. Representation of an alicrnating quaniity by means of
phasor 1o give instantancous and RMS. walves,

1Y A.C Cirenits. The Series circuit—Inductance. capacitance and impedance.
Current. resistance. voltage relationship. Use of vecior. power. apparent power,
reactive voll-amp and power factor. The impedance tiiangle. Reactive and active
componenls of current. Simple explapation of an alicrnator as a generating anit.
Construction, syachronising and reference 10 Toad sharing of alternators in
paralbel,

Grade 2—Engineer—Part B—Naval Architectuare and Ship Construction examination

L Ship dimensions. LB.P.L.OQ.A B(MiLD). deptl (MLDY) freeboard, displace-
menl dead weight. tonnage measurement. gross, ner. deductions and cxemplions.

2. dreas and volumes. Simpson’s Ist Rule applicd 10 arcas and volumes. Cen-
troids ol areas by Simpson’s Ruie.

3. Tornes per em immersion. Ship form co-cfficients— Block co-clficient, midship
co-cfficicnt, water-planc arca prismatic co-cilicient,

4. Centre of gravity calculations—Adding weights—removing weights—moving
weights horizontally, vertically-suspended weights.

3. Buavancr—Freehoard—reserve bunyancy—centre of buoyancy delermined
by Simpson’s Ist Rule. Change in mean draught due 1o change in density.

6. Transverse stahiliny—Slable—neulral—unstable condition—metacentre—
metacen(ric height—stiff and tender ship GZas a righting arm; moment ol statical
stahility—effect on stability by moving the C.G. ol the ship. Incliningexperiment—
conditions for experiment.
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i errves Use of the development of graphical exercises on hydro-
tic crrves Us

7. Hydrosta 7 curves: angle ol maxinmum stahility. range of stability: point of dis-

-<taliccur\-c5;ﬁ1”in._ point of contraflexture. Gross—curves of stability and its
appcafl;_:%d (.m G 7 curve by GM adjusiment.
uses—¢

) Jopment of EM Standard Znd momenis of @rca of geomelrical figures,
& Dfm;l(g)n of BM given 2nd maoments of arca of waterplane.
- 141 El
Petermit . -,
Rileing—or Noeding central compartments of box-shaped vessels—permea-
Q, fumng— =

HQity—lost buoyancy method: added mass method.
By =i - -

v Propellers. Pitch—Tace pitch—measurement of pitch—apparent slip—true
i0. Propeflers face pit
slip—wake fraction—negative slip.

Resisiattee 1o propulsion. Skin {friction Ri—fsvn. Froude's Laws of com-

. .”'I L,_-'qui\’alcnl speeds [or madel. Development of e.p. (effective power)—
harison— el
:“olmlsi\'c co-cllicient.

12, Admiralty eo-efficient. Developmeni—himitations fuel co-efficient. Rcl;mm}

S ) speci i i i ‘cen specd ang

or > fuel consumption—relationship hetween sj

hetween power and specific f |

fuc] consumption overa voyage. cconomical speed.

13, Cenre of pressure of simple geometrical forms of immersed vertical plangs.

1. Ship Tipes and Classifieations. Ship construction definitions. Tonnage
! .|rlcmi'nt§ Ship structural stresses and structure fitted 1o accommaodated these
I?hlzlcr. including strengthening of bottom forward and panting arca.
s{pesSCS £ t= t
15, tarertight bulk heads:

{i) construction L
(i) attachment 1o deck. ship's side and tank 1op or bottam

(iii} method of carrying scrvices through hulk-heads,

16. Warertight harch covers:
(i) wpes
(ii} construction
(i) opcration

17, Watertight doors:
() regudation and notes
(i) types
(iii) opcration

18. Lifohoat davits and winches

19. Venrilation of halds inctuding those of colliers lor carriage of coal bunkers
and pump reoms in tankers, Structural fire protection.

200 Stahilivers:
{i) lin
(i1} tank—active and passive,

2L Cathadic protection-=Survey in dry dock. Dry docking. Damage stability—
Icw:!ling arrangements for damage side compartments.
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Grade 2 Engineer—Part B—aninc'eriug knowledge (General) examination

Grade 2 Engineer—Part B—Engineering knowledge (Motor) examination

Grade 2 Enginecr— Part B—Lngineering Know ledge

(Steam) examination

Candidmes for a combined sicam and moror Grade 2 E ngineer cenificate of com-

petency nsthe prepared i be exanined in all irems (1 1a(25) i those fora steam cortifi-
eate of campetency or the steam endarsentent of a motor certificaie of comperency: shatl nog
he examined b frems (19) o (23} and thase for a motor certificate of competercy or the
molor endorsement of a stoam centificate af competeney shall nothe examined in itents (12

10 (18}

Note:
A. The Engincering knowledpe 10 he shown v eandidates is that which is required for the

tse. operation. and maintenance of the machinery, equipnent. and ship structire
wswally i the charge of the Engincer.

B. Candidates may he regrived o illustrate their answers by means of fiechand
sketclres,

1. Aknowledge ofthe methads of manufielurers olthe various components. the
general effecis of various treatiments on he physical properties of materials com-
monly used in the contruction ol marine engines and hoilers and the mechanical
tests 1o which these materials are narmally subjected.

3 The matueal and desirable prapertics of steam. fuel, lubricants and other
liquids. pases and vapours wsed in machinery on board ship.

3. The use. constructional details and principles invalved in the action of the
pressurcs gauge. thermometer. pyrometer. salinometer, hydrometer and ather
meters commonly used by engincers on board ship.

4. Dissolved solids. scale formation amd Teedwater treatmeni, Corrosion
inhihition.

3. The methods of dealing with wear and tear of machinery and bailers. The
alignment of machinery parts. The correction ol defects due 1o Maws in malerial or
accident. Temporary or Permanent repairs in the event of derangement or total
breakdown,

6. Constructional details and principles of action of pumps and oily water
separatars fitted in ships. The general requiremeny concerning feed. fucl. bilge,
ballast and fire pumping systems,

7. The constructional arra ngement. detils and working of srecring machinery,
refrigerating machinery. hydraulic and athier auxiliary machinery and such steamn
and internal combustion engines as are used (or emergency and auxiliary
machinery on board ship.

8. fa) Application of the indicator, Fluctuation of pressure in the cylinder as
shown by indicator diagrams. Enicrpretation of normal conditions, Can-
| didates for Class I licence. motar only limiting endorsement. will be
+ expecied to illusirate, by means of skelches, the changes produced in the
diagram duc to an alicration in the scitingor working of the valves or any

other factors,

{b} Methods of determining engine shafi power. The principles of working
and methods of calibration of dynamometers and 1orsion meters.
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o<, overhauling machinery. mechnical sadety in work-

X elic
vorking pritc o )
o 1. tifring tackle,

Hive cyuipmen
Precautions againsl I“tlx.‘ or cx]_ﬂ_lmit_m. Flash nnin_!. lfx!ﬂo:qu: mixture nl_'
Tl pas or vapour given ofl by fuel or buhricating oils. The da ngers ol
"j.rl':'nucLl'rmn‘nil tanks. pipes. gas producersand vaporisers paticulasly
::;lhilhjc-“ and other unventifated spaces: sourees ofignition. The action
nl'\\ill‘ L diaphragms and the placesin which such devices should

" he hitted.

(nd otherdangerous properticsof substances used in marne pric-
amt associaled with the carriage ol dangerous

h -s.. ]-,]'(ﬂl:\:

10 fal

(h) Toxwam ange
jice. Mainlenance ol pl
ciargoes.

crection. Methods of dealing with fire. Action and maintenance of

Fire d " Lo .
fc} al fire extinguishers, respirators and safety

mechanical and chemic
lamps.
rems, autamation and instrumentation. Periedically unma nned

"1}, Control sys . .
. Bridec control arrangmenis. alarm systems, aperational techni-

machinery spaces. BF
'qucs-aml work pracices.

12. Themethods ofconsiructing marine steam frhines, gearing nd hoilers.ihe
| process to which the several parts are submitted or whicl are incidental 1o their
manufacture. and the mcthods cmploved in fitting the machinery an hoard ship.

: 13, The various e
“ 7 fynctions al cach impastant p
" the machinery on hoard ship.
14, The methads of testing and altering the scting ol the steam addmission and
exhaust vahves ol auxiliary machinery and the effect produced in the werking ol'the
- éngine by delinile alterations in the settings of the valves,

< of propelling and auxiliary machiners now in vse. the

15. The cemstructional details and working of cvaporators. leed water heaters
“ " and feed water filters.

attachment of ship.

517, The use and management ol hoifer fittings and mountings with special
-l qeference to water gauges and salety valves. Precautions necessary when raising

* sleam and operating stop valves with particular reference lo the danger arising from
water-hammer action.

- 18 Consiructional details. operation and maintenance of instatlations genc-
_rafly employed for assisting draughl. superheating stecam and burning fucl.

_19. The principles underlying the working ofinternal combustion cngines, The
= differences between varous types of engines. Consiructional details of intern:l
:comhustion engines, gearing and clutches in gencral usc. The processes to which

..~ theseveral parts are submitted or which are incidental 1o their manufacture and the
L. i methods employed in fitting the machinery on hoard ship.

e .y - - - . .

20 The natre and properties of the fucl and tubricating oils generally used in
inernal combusting engines. The means of cooling the cylinders and pistons. Con-
structional details and working of air compressors.

g 21 V.Stanlng and reversing arrangements and the various operations connecied
therewith.

art and the attention required by the different parnis of

16, Marine hoilersofvarious modern designs.heir constyvction and mannerof
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22, The attention required for the operation and mainicnance of the varions
parts of marchinery, The nse and management of valves, pipes. connections and
safety devices emploved, )

] 23, Constructionat details and management ol ansiliars steam haifers.their -
fings a nd mounting, with special relerence o waier pauges and sale vialves, Con-
structional details aingd minagement of auxiliry pachinery, Draueht conmhustion
eyipment. nil el cquipment. ) v )

240 The administrative dutics of an eneineer, organisation af stafl for cmer-
geney dutics i the use af safety cquipnu:ﬁL arganistbion of repairs and survevs
personnel management. argainsation and 1r';ti11f|1;' aboard ships, '

3 - I T . YT H - i 1 ]

25, .I.I'IIL rmztional marilime faw embodicd in rhe intornationad agrecments ind
conventions as they affeet the specilic nbligations mmd responsibilities ol the
engine depairtment,

Grade 3—1"rt A—Applied Mechanics examination

1. Force, gravitational units foree as i vector, brinngle and palveon of forees,

momentoltorce. Couples. Moments ol areas and voelumes. Centroids and centres of

gravity tlimited to gecometrical shapes). Conditions el cquilibrivm ol solids. Work
done over an inclined pliane.

hl . e SRR . N . . N - . . R

20 Fawes of friction Tor dry serfaces, Friction angie. Co-cllicient of Iriction.
Encrgy and power expended due 1o frickion in simple applicatinns,

‘ Lincor motion. Grraphs and equations for Jivy dircement. speed. velocity and
wnitorm accelermion. Relative velocitics in one pdime onlv. Angulir mation.
Vquations Tor displacement. velocity and uniform ar celeration,

4. Work done. Problems with constant Toree ot Toree with lincar variztions,

Conservation ol encrgy. Newtons Law ol motion, Negnenium and rate olchange ol

momenttim. Centrifugal Toree and its appliciation o conteal pendulune, unloaded
governor, curved trircks and machine parts. Stress §n thin rims dae 1o centritugal
loree.

5 Divearstressand strainand modulus ofebasticits U
proportiomality. Percentage clongmtion and reductinn ol arca. Waorking stress. Fae-
tar of sitfery, Stress Jue to eestricted expansion or wentraction ol single members,

) 6. Cantileversandsimply supported heams with « ancentrated oraniformibvdis-
tributed toads. Shearing force and bending moment fagrams. Stress doe to bend-
ing_‘gi\'cn l'u.nd_:l weniil bending -.‘qn.-n:imf:lmi the «#xomd moment ol arca of the
seclion.

1. Tarsion—Torgue and stress relrtionships in ¢ ‘reular shafis given the fun-
damental formukie. Twisting moment dug 1o crank » ngine mechanism.

8 Archimedes principle, Bquilibrium of Naaging Bodies. Specific gravin Total
pressure onan immersed surlace fpline). hori zantal 20 vertical. Centre of pressare
on a rectangalar veetical pline surface or triangulare plone surlace. both with.one
cdge purallel to 1he sorlzee of the Tigaid. )

4. FuB bore flow ol Hyuids throogh pipes under -/2nstant head. Flow through
arfice. Co-eflicient of velocity, contriction of area # -.d discharge.

SYickbstress Limito!
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: 1E giuucrﬂ—l"“" A—Heat and heat engines examination

p ul
o (;mde - b
Linear. volumetric and supcrlicial expansion. Application 1o marine
l. il
o problems . . . - L

AT " |lrvmcfcrlhrmmlmcnmpnsu’hnd\;.(_onduclmn.rndmlmn(cxchulinglng

5 Pealtrans hrough b

:n [emperalure difierencel

Bevle'sand Charles Laws for perfect gases. Isothermal and adiabatic expan-

ViC S ¢ ' N v - . e

A T'_omprc«;ion. Reiation between P. Vand Twhen PV = C. Specific heat Cp
pandte N

and the relationship hetween them,
:

i

sjot
and C¥
4 1C Engines
mulac, Q4O l)'ir:scl
fucl comsumplion. |
< sream Turhines—Simple velocity diagrams, nozzles. use of sicam tables o

and Compressors—Calculation of work done from a given for-
and dual combustion cvcle and simple prablems. Specific

determine nozzle velocity.
6 Combustion equations. Basic analysis of exhaust gases. Determination
exhaust gases by [uel analysis, Relation between volumetric and gravimetric
analysis of a gas mixture.
7. Refrigeration—Vapour compression: cyele. Use of refrigeration tables io
<olve simple problems, Types and characicristics of relvigerants in common usc.

reoneriies of Steam—Scusible heat. latens heat. enthalpy, Throttling and
& Iroperiies of Slea P ¢
scparating calorimeter. Simpile problem involving feed water.

Grade 3 Engineer—Part A—Engineering drawing examination

The drawing will consist of a test of abidity 10 apply the principles of prajection
and candidates will be asked o drawa plan. clevation. or section. or a combination
of these vicws, or a piece of marine machincry from information supplicd. All
required information forthe complglion ofthe drawing will be given in the question
paper. Candidates may be asked to include simple calcutations on the drawingand
draw up a list of materials used in the example.

Grade 3 Engincer—Part B—Electrotechnology examination

1. Electrical Units—SI system.

2. Ohm's Law, series and parallel circuits and e.m.F. of resistance, Power and
energy. Relationships between heating. mechanical and electrical units. Conduc-
tors. resistance, temperature co-efficient ol resistance. Wheatstone hridge. slide-
wire bridge.

3. Cells—Primary and secondary: maintenance; charging, Wat's law and
" amperc law efficiencies.

4. Magnetic theory. magnetic lield. lines of force. Field strength: ficld intensity.
- Magnetic ficlds due to a current in straight conductors, coils and solenoids. Effects
ol iron; flux density. Total flux. Refuctance. Permeability.

~.-5.-A.C. Theory—The sinusoidal wave, frequency maximum. rms and average
. values phasc difference. The a.c. circuit. The inductor. The general series circuits.
« Simple trcatment of power factor.
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6. Starand della tmesh)connections forsupplics: load: phase andline relation-
ships: power. Three phase 4-wire distributor. preferential tripping.

Grade 3 Engineer—1"art B-—Nuval Architecture and Ship coustruction examination

1. Displacement, wetted surface, block. mid-section, prismatic and waterplane
arca co-cflicients.

2. Buoovancy and reserve brovancy. Effects of bilging amidship compartments.

3. Stahility at small angles of heel {(given second moment of area of the water
plancar formulac). The incliningexperiment. Effects of free liquid surface and sub-
division of tanks. Dangers due 10 accumulation of water during fire fighting.
Management of water and Tuel tanks. Filling and empiying tanks at sea.

4. Resistance and Propulsion—Law ol corresponding speeds. Simple problems
in propellers, Pitch ratio. wake. {rue slip. apparent slip. Thrust and power. Cavita-
tion. Admiralty and fucl co-ellicients.

5. Longitudinal B.M. and G.M. and siatical stabilitv. Centre of flotation.
Moment to chinge trim | cm.

6. Forces on ship under various conditions including effects of panting and
pounding. Structural fire pratection arrangments. div docking.

7. Sketches of ship structural members in ordinary tvpes of steel ships.
machincry scating arrangements, wateright doors. hatches. Rudders. Propellers.
Stera tubes, Watertight hulkhead. Double hottoms, Preservation in good conditions
of the ship's structure, in particular the bilges. bunkers, tanks under boilers and
watertight doors. Common terms used in lonnage measurcmentse.g. gross tonnage.
nett tannage. propelling power allowanec. tonnage hateh.

Grade 3 Engincer—’art B—Engineering knowledge (General) examination
Grade 3 Engineer—Part B—Engineering knowledge (Motor) examination
Grade 3 Engineer—art B-—Engineering knowledge (Steam) examination

Candidates for a conthined steam and motor Grade 1 Engincer centificate of competency
must be prepared to e examined in all items (1) 10 (190 but those for a steant certificate of
contpetency ar the stean endorsemient af @ motar certificare of comperency shall not be
examined i irems (9) 1o (13) and thase for a motor cenificate of competency or the motar
endfarsoment of a steam cenificate of competency shall not be examined in frepis (14)

to(19).

1. Salely equipment. portable tools. powcer tools, care, use. testing and survey ol
lifting gear. Staging, precautions before entering tanks, duct keels and other void
spaces. Protective clothing.

2. Constituents and properties ol more common materials used in marine
engincering, Basic welding: heat treatment processes. Manulaciure ol the principal
components of boiler and marine engines.

3. Heat and combustion. The properties of steam, fucl. lubricants and other
liquids. gases and vapours used in machinery on board ship.

4. Working principals and constructional details of pumps and oily water
separators fitted aboard ship. General requirements concerning leed, fuel. bilge,
ballast and firc pumping svstcms.
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,.,n-uclit‘ﬂi'l arraneement. details aml working of steering gears,
5 The oo

hachinery hvedrauhic and other ausilian machinery and such srepm
FEHTTLRIRH IS . i . -
efrit ""”"fl' combustion CRgines s are weed Tor emergency and auxifin
. T ;

.;md L

chincry on e Ship. ' ) ) .
eegutions against fire and cip]nsmnl!-‘_:lud_ln ail or gas. l-i'.u:.h point.
qics ol gits aF GIpour gien (_1IT by fucl or lubricaiing ails when
a quranhiny af wir. The danger of feakage from ail tnks .|_ml pipes
mRes o n hilges and other unventilited spaces. The action of wire gaure
‘i"'-“""l'nl}_ ! | the places in which such devices should be Ied. Sponticous
t|i;|pl:l’il‘:’_'““ "‘_'.“_. Jetection. Methaeds of detling with Hive. Action and maintenance
combuslion l “J :'hcmic;ll fire extinguiishers and other tiee fighting appliances.

) anical an
schanical § _ i
e and safely lamps,

U e
' Preci
Ve l"-n]u‘l

plosive
ved with

gespirators

o Chicl Eocineer. ovganisstion of his st lor emergenevy duties,
7 The duties ot € hicl Tagimceer. ¢ Yt siione l'ln Ul or emergency dutic
setion of Tepains and survevs. Knowledee of classification socictics rules,
Qrganis . i
]{Cl*ﬂﬂs AR EA LIS LT
ples underlying the working ol internaf combusiion engines. The
1 pes ol engines, Constructional details ol virious 1vpes

% The princi _
difference Denween variaus
al cagines in wonenll use

Y. The propert
ustion cngines. The supply o
“The canstructional dermils ol app

cs ol Tucls and lubricating oils generally used in internat com-
plyvofairand frclstocylinders of engines of different 1y pes.
tus for carburetting and aomising the fuct.

10, Methods of fubricating and conling IC engine parts.

t1. Methods of determining the power ol cngines. Use ol the engine indicinor
for the detection ol fulis,

12, Constructinnal details and operation of air compressors s i receivers
withtn knawledge of the safety devices incorporated.

11 Mcthods cnploved for the starting and reversing of 1C engines.

(4. ‘Fhe principles underlying the working of stcam reciprcating engines.
wrbiines and boilers. The constructional detiils of various types of engines in
general wse.

15, Knowledge of slide and piston valves an a steam reciprocating engine.
Mcihods of testing and altering the scttings.

16. Constructional details of bailer in general use: tank and witer tube ypes,
_ 17 Construction and testing of boiler water fevel gavges and salery valves,

- ¥ . - = . - A
Precautions necessary when raising sicam and operating stop vabves with pasticular
feference o the dangers arising from water hammer,

I8, Constructional details. operation and maintenance ol insallations
generally employed for assisting draught, super heating steam and burning lucl.

S0 19, Boiler feed water conditioning and treatment. The ¢flects ol scale and dis-
solved solds in boilers and evaporators,

. -Grade 4 Engincer—Part A-—Applied Mechanics examination

L. Statics Relationship between pressure, area and force applicd on a planc
. surfuee. Foree asa vector. Triangle and polygon of forees. Resultant and equilibrant
ol a system of coneurrent co-planar forces, Equilibrium ol three forces in the same

; D'i.l'llp. Moment of force. Qualitative treatment of iriction.
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2. Kinemeaties—Linear motion. Graphs and cquations lor displacement. velo-
citv and uniform acceleration. Relative velocity in onc plane anly,

3. Dvnamics—Waork and power, Problems with constant lorce. Qualitative (reat-
ment of energy. Conscrvation of energy. Potential energy. Kinetic energy. Newlon's
Laws of Molion.

A4, Maochines—Ciraphs of load/clTort and toad/etficiency. Mechanical advan-
tage. velocity ration and elliciency of:

fa) Wheel amd axfe:

th) Rope and putley blocks:
fe} Screw jack:

fef) Hydraulic jack:

{e} Single and reduction gear:
) "\ helt and pulieys.

5. Swress and Svain—1Dircct stress and strain. Shear stress and strain, Hooke's
Law. Modutus of clasticity. Ultimate tensile strengih. Yield siress. Prool stress.
Warking stress Factor of safery. Stress/strain dingrams for Juctile and brinle
materials,

1. Praperiies of Marevials—The tvpes of materials used in the consiraction ol the
ship's hull and machinery with reasons foriheir use, The joining of metals by weld-
ing by welding and brazing, The repair of iron castings. Appearance ol ductite and
lirittle fracture caused by direct and shear stress,

Grade 4 Fngineer—DPart A—1leat and HHeat Fngines examination
[

L. Tinpivanere—-Measurement of temperature. Lincar—superficial and volumet-
ric expansion. Qualitative treatment of heat transfer by conduction. convection
s radianion,

2. Mivnerex—Specilic heat. Problems on fateat heat involving one change of
phase. Problems on specitic heit not involving more than three substances.

3. Gases—Measurement of pressure. Absolute pressure. Bovle's Law. Charle's
Law, Absoluic temperature. Relationship between PLVand T.

4. cdir Compressers—Elementary principles and cyele ol operation,

S, LC Engines—Elementary principles and cyeles of operation. 4 Stroke and 2
Stroke Cyvcles. Compression and Spark Tenition. B.P.and its measurcment, LP.and
its mcasurement. FFuel consumption. bLasses. Thermal efficiency. Mechanical
clicicney. Conversion HL.P. to Watls,

6. Cambustion—Constituents of liquid fuels. Constituents ofair. Combustion of
ligquid fuel inair. Products ol combustion it insufficient air is available. Flash point
ol Tuel and how it is obtained (closed cup test).

1. Reftiveration—Elcmenatry principles and cycle of operation.
Grade 4 Engincer—Part A—Enginecring [Yrawing examination

. 50% of total marks

fa) Construction of simple scales and dimensioning cxcrcises. Practical
Tangency.,

th) Simple pictorial. isometric. or obligue fechand sketch from a drawing
of 3 views.
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e of common engineering fastenings—nuts and bolis studs, pivels. 2 ?ﬂ’f-V'fiffliffrji!—( zllcu!a!lnn ol fuct consumption. Variation of fucl consump-
fe) T¥Pest llcts cmll*lilfu'; %plin&l shafis. tion with specd: Consumption/hour or iy, consumption ‘voyage,
kevs. colicts. = P . . . T
s f marks ' 4. Ship (.”'."""”Hrm:—kans!l‘ucrmn and method of aitichment of ships side
3, 5% af fotd {onc or two dimensioned views (one may be in scction) of a \al\_cs aml fittings to Ih'c vessel's ull aned material used. Stern tbe constrection,
: An.;.pprcm;fll“"_" machinery ; Maintenance and repair of the hull ssruction,
: e K AN
ce of marir ) ) ) o
 part or e - o . 5. Ruddersand Stecring Gear-—Vyvdraulic ram steermg gear. Chainorcable sicer-
e 4—Enginect Part B—Electrotechnology examination ing. Tillers. Rudder stocks. Rudders. Rudder bearings and their tubrication,
- (ade : ) )
: s ic: : ic and thermal cffects of clectric
ol Principles—Chemical. magnetic ing ! C ~ ! . _ - - - .
k. G(,;fim:ri(l:':;mik prevention and treatment. Production of E.M.F. by chemi- Grade 4 Engineer—Part B—General Fnuincering knowledge examination
'._'|_||'-\'Cnl- -1 - CANS. . .
eal and mignclic mean: R .. . i b, Pumps—The construction and principles of operation of:
cal ensie Cireuits—Units: ampere, ohm. volt. Ohm's Law, Pawer. Dillerence fa) Cenirifugal p
: 2. U‘;’i’; and E.M.F. Conductor resistance: effect of length. arca and material. {;’) (‘C-‘ ”1 ri—l' pumps
5 i i K . . . -
-_bpmecn_l_-c dissoctation: application o cells and hulls corrosion. Dlslnhl_limn ) ‘;J_C;‘rvl : mP.':q
K 'E!CC"O]) A d d.c. installations. Fuses. circuit breakers and carth lamps. 7 SCrew pumps
S eyslems for ac and G.C Y ) o ) (ef Reciprocating pumps
e 1 Cells—Primary and sccondary cells: consfruction and principles: main- (e} Priming pumps
A|;1cc and charging. Watt-hour and ampere-hour efficiency.
R G s i . . P . . . ,
1, Magnerisi and Elecirie Magnetism—Simple magnetic theory. M“gncmlht-ld Alignment of pumps will drive mators.
: i ai ors. loops and coils. Lines of force. Relalive . L . . o )
due o current in S"‘"E‘;I;j f?'::l(i?:"_lu' by '|'currcnl inaconductor. Farsdavs Law 2. Piping Systems—Oil fuel. hilge, ballase. conling wirter lubricmingoitand com-
directions ef curreatand ficl nlm metic ficld. Generation of direct currenl. pressed air pipe systems. Typical lavouts with 1ypes of valves used. materials. tvpes
[ora conductor moving 1n a mag - ol joints, ctc. Candidates should be aware ol the reason for using non-return vilves
. 5 Electrical Machines—NMainicnance and protection af a.¢, and d.e. generators in hilge systems. and the precautions required wirh regand to the instaliation of oil
1n.d- motors. Parallel running of a.c. and d.e. generators. Motar Starters, fucl systems and the sitting of pipes adjacent to electrical installations.
6. Elecrrical Instupionts—Principle and lunction of a.c. and de. switch -h(.h-l rd 3. Air compressors—Construction—Inferstage coolers and their purpose. Salety
indicating instruments (moving coil. moving iron. dynamomecter fype). l(':.\nn!g devices,
and sment. Resistance measurcd by ammeter/voltmeler. Stmple
methods and measuren ¢ Y ! . T _ N , N
‘ohm meter and insubation tésting. Drop test and fault tracing. . 4. Bmm{g.t and Shafiing T_\'pcs of h.m. .f:hzlﬁ bearing and their Iuh.nc‘ltrcm.
0 s ) . - Thrust bhearings. Sicrn tube bearing: lubrication, elearance, weardown. ol glands.
7. Alernating Current Theory—Genceration of alternating current. The sinusoidal stern glands. Alignment of shafling. Fitting of propellers..
wave. Frequency, Maximum. RM.S. and average values of current and voltage. 5' ; ‘
: i : . - Anstrunient and Gauges—{Construction. operation ana purpose of:
8. Opcration and Repairs—Questions may be asked on operating procedures, 3 0 Perd ¢ Purpose
common faults, hreakdowns, and repairs of the componcents dealt with in this {a) Pressure gauges
paper th) Manometers
(c) Level gauges
Grade 4 Engineer—Part B—Naval Architecture %) I.l;lr_u:unmrl:alnr gauges
. . e} Micrometers
7 1. General—Terminology: registered Jength, lenglh between perpendicidars, ) Explosion meters
léngth overall, moulded and extreme hreadih. moulded depth. draught, block co-
.c;l'ﬁcwn_t.dlsplncemcnl. tonnes/centremetre immersion, ¢tc 6. Refiigerating Plani—Refrigerating cycle of operations. Condensers. Evapo-
2. Stabiline—Simple treatment, Centre of buovancy. Centre of gravity. Stable, ralors. Separators. Expansion valves. Gases used in relrigerating plant.
“neutral and unstable equilibirum.
“The candidate should be aware of 7. Heat L‘l\.changer.c—Cm]slnlulon of straight and "U” wbe, and plate heat
o _ exchangers; single and multi-pass.
{a) the clfects of large surface areas of liquids, e.g. slack tans. flooded
decks, clc.: . 8. Gears and Cluiches—Canstruction of single and double reduction spur and
(b} the possibility that a list may be duc to unstable equilibrium of the helical gears. Construction of multiplate clutches.
vessel in the upright position and methods of dealing with (he
situation; i 9. Opceration and Repairs—Questions may be asked on operating procedures,
 {c) the (t:}mx:io”mmg heavy weights by means ofa derrick or crane (located common (aulis, breakdowns and repair of the machinery dealt with in this paper.
on board the vessel). o
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: {E giﬂecr——Pari B—Motor Engincering knowledge examination
“grade ¥ LTE 7 .
ol E"gim,;_cnnslnlction and principles of operation of:
b I'C') 4 stroke and 2 stroke engines
(f) Compression ignition and spark ignilion engines
(((’) Trunk piston and cross head engines
rcharging. Bearings. Lubrication, Cooling. Valves and valve gear. Fucl
atc = - . - - - eyt N 23 =~ “v1t
S“Pclnjemors. Timing. Governors, Flvwheels and overspeed trips. Cylinder
nd lincrs. lacke . | ! ! |
amshalt drives. Balance weights. Holding down balis.

umps.
heads 4
Cumslmfts and ¢ . -
3. Fressire 1ossefs—Construction and principles of operation. Safely vithves.

S [cr‘;-,juuc Shell mountings, Manholes and other openings in the shell.
e pusib g : e
' :)"rainmzc of water and oil.

- 3, Operation ane Repairs—Questions may he asked on operating procedures
S ~'ﬂ(,l,1 faults. breakdowns, and repairs of the machinery dealt with in this paper.
& eomi aulis.

L Grade 5 Engincer—Part A—D'ractical Mathematics examination
B N ]

- 1. Simple problems involving addition. subtraction. multiplication and division.

2. Simple fraction: addition. subtraclion. muhiplication and division.

3. Simple decimals. jinvobving addition. subtraction. multiplicaiion and division.

A g Transposition of simple formulac,
5. Arcas. volumes of regnlar figures.

6. Simple calculations involving tank contents and weights,

7. Fuel consumption calculation. Estimate of reguirements of a voyage in fucl.
water and hubricating oil.

Crade 5 Engineer— Part B—Engincering knowledge examination

" General ) ) .
I. Clemenlary knowledge of shalting. hearings. stern bearings. rudders and

-propellers. _
2. Elementary knowledge of steering gearsin comman use (chain and hydraulic
" types).
3. Fires and fire fighting. Types of portable fire extinguishers and fixed fire light-
_"inginstallations and their uses. A working knowledge of the fire lighting appliances
" required to be carried o smaller class of vessel.

. 4. Basic ship construction. Names of main parts of ship including stem. kecl.

transom, rudder post. deck. coaming, hulwark. forecastle. buikhead. tank tops. tiller.,

quadrant frame, heam. Understanding of hog. sag. pounding, coilision bulkhead,

water light bulkheads. cavitation, electrolytic action. Effect of free surfaces and high

_ centre of gravity. {no calculation or formula is requirced. only an awareness of the

elfects). Tanks: sounding and venting, Basic pumping system for hilge, balast,
-water, oil and fire fighting.

-5 Thorough knowledge of the duties and responsibilities of an engineer in
tharge ona motorship.includingmaintenance. instruction, supervision.discipline,
- Interpretation of a Log Book, reporting defects.

ts. Bed plates. Crankeases and crank safety deviees,
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6. Electrical undersinding of:

fe) the practical connection of batteries in sweries and paraliel;

ih) e relation between load and sives ol cithles switches and Tases:

fed the ability 10 vse and vead o Hvdrometer, Yolimeter and Prong rester. Faudi
linding. Detectinga deteatingeelbina battery by usinga shore léngth alcable
amd shorting it out so that it will he remporiny usable:

fd) the identilication of hattery terminals, The importimee of making corfect
connecitons amd the possible effects of making wrong ones:

fe) batiery storge and ventilation, gassing and fire or caplosion riski;

() the practical care and maintenance ofelectrical motors, siarters. brushes and
hrush gear; commptinors (AC and DC);

{g) basic vnderstanding of AC and DC systems and crenigs

7. Basic knawledge of slipping and dry docking procedures with respeet o the
responsihility ol engineers Tor underwater littings,

8 Accident prevention and safe practice o the engine room. Pratective loth-
ing. use and care of hand 1oels and portable power wols. Precaution 1o he tiken
helore entering tanks and ather confined spaces.

AMotor

9. Basic constroctional details of internal combustion eagines. The eperation
and roine maintenance.

1y, Principles of two and lour stroke evcles.

11, Elementitry knowledge ol tubricating systems. fulricating pumps and lilkers
and the importance of maintenance.

12, Tngine cooling system. Open and closed systems. advantages and disadvan-
e Air cool systen,

13, Need for governors an engines, both constant and variable specds, Aware-
ness of different starting systems.

14. Enginc {ucl sysiem. fucl tanks, service tanks, fuel transter pumps. injectors,
fuel pumps and fillers.

15. Methods of reversing 1.C. engines. Basic knowledge of reversing gear hox.

16. Basic knowledge of local control and bridge control svstem. Testing of such

systems. An awareness of the possible Tailare of such systems. Understanding
melthods of changing between manual and automatic.

PART 2
SYLLABUSES FOR ORAL AND PRACTICAL EXAMINATIONS
Grade | Enginecr—DPart I}—;Ellgilleerillg knowledge examination

The oral examimation will be hased upon the subjects included in the syllalmises for the
Grade | Engincer—Part B—Engincering knowledge (General). the Grade |
Engincer—Part B—Enginccring knowledee (Motor). and the Grade 1 Enginecr—
Part B—Enginecring knowledge {Steam) evaminations and will include quesions on
the management of Yngines and boilers, clpctrical machinery. prevention of fire and
methads of fighing s firex af sea, the duties of the supervising engineer. the work w hedone



148

A3

: | quxiliary machinery in port and the periodical examination of the
Jors aid d- -

Iso hewell acquainted with machinery and hoiler casualtios which

la :
s afronle tor state how these may be prevented and remedied,

aed be able

5 ani“ccr—-'l’“rt B— Engineering knowledge exantination
- inarion will be hased upon the subjects inchaded in the syllahuses for the
goral Ex@ | B—Engincering knowledge (General), the Grade 2
2 E”E'I]EL_F_Eminccrine knowledge (Motor). and the Grade 2 Engincer-~
P g kﬁow]cdgg(S!eam)m‘nminmimr.'r and will include questions on
'E“g'"cc";-;,, ines and hoilers. electvical machinery. prevention of fire and
Hﬂ:'"“gr"wm of o m the duties of the supervising engineer, the work to he doiie to

ffighting fires al s e er L0
S;ﬂ;gﬁ afﬂ auxiliary machinery in port and the periodical examination of the
g8, hotlel ) .

g’ prm.i

L pidaies showld alsa be well acquainted with machinery and hoiler casualties which
Cg"d'r ‘;r cea and be able 1o state how these may he prevented and remedied.
v occn? Al

L e op— —Engi ing knanledge examination
srade } Engincer I"art B—Engineering

At ot evamination will be hased upon the subjects inchuded in rht’s_rilnhu.u‘w_for;hf-
o Tnedr Enginecr—Part B—Enginecering knowledge (Gengeral), the Grade 3
'ragi.e- ) pPart B—Engincering knowledge (Mofor). aned the Grade 3 Engincer—
Englgf—c-%;ai'nccri ne knowledge (Steam) examinarion and will include gquestions on
pe ,}';bnager;mrr af e?;gine.c aned I:()i{ff'.f. electrical machinery. prevemation of fire and
thodsof fighting fires at sea. the duties of !Iu'supe'l'l'r.wng engineer. thework to hedoneto
ines. boilers and auxiliary machinery in port and the peviodical exemination of the

rk ing paris.
Candidates should also be well acquainied with machinery and hoiler casualties which
v ocour at sea and be able 1o state how these may be prevented and remedied.

i

srade 4 Engineer—I"art B—Engineering knowledge examination

“The oral evansination will be based upon the subjecis included in the sylflubus for the
‘Grade 4 Enginccr—Part—General Engincering knowledge and the Grade 4

itieer—Part B—Motor Engineering knowledge examination and the following
opics. The candidates may also he asked to expand on the answers given o ihe written
papers of Grade 4 Engineer Part B.

1.”Care, maintenance and repairs of the main and ancillary engines. pressure
essels, electrical equipment pumps and piping equipment.

2, FireFighting—Three necessary constituen!s to support combustion. Methods
“of fighting and prevent fires by—
- fa) Removal of combustible material;
; (b Exclusion of oxygen;
fc) Lowering temperature.

(Candidates must be aware of the importance of prevention of fires and of fight-
nga fircs in its carly stages).
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Caonstruction, operation and maintenance of the following hand operated fire
extinguishers and the types of fire they are suitable for:
. fa) Sodafacid;
h) CO¥YWater,
{c} Foam:
() Liquid CO~%
(e} Dry Powdcer;
N B.CF,

Meansolrecognitionof different types ol hand eperated fire extinguishers. Con-
struction, maintenance and testing of fixed €02 gas smothering syslems,

Use and maintenance of smake helmet and hose and self contained breathing
apparatus. Signals used by [irc highttcam using safety line. Causes of fires and pre-
vention of fires. Machinery spacc cleanliness. Mcthods of fighting fircs in holds.
machinery spaces and accomodation. Oil tank remote shut off valves. Qil pump
remote stops, Oiltank gauges. Ventilation Naps or covers. Remolc stops for ventila-
tion fans. Air pipe and ventilalor gauzes.

{Candidates must be aware (hat fubricating oil will burn as readily as oil
fuel).

3. Machinery—Guards and protection rails. Crankcase explosions. Airstart sys-
tem explosions. Scavenge fircs.

(The candidate will he required to complele fire-fighting course approved by the
National Administration.)

4. Pressure Vessels—Safcty valves, Fligh lift safety valves, Repairs.

.

5. General Safety—Insulation of high temperatures surfaces. Vientilation and gas
frecing oflanks. Use of explosion meter. Hazardous propertics of gas used on board
ship. e.g. CQL ammonia, [rean, acetylene, cte.

6. The maintenance and repair of the hulf structure.
1. Dry docking and work to be carried out during the docking.

8. Pressure vessel and machinery breakdowns which may occur. their preserva-
tion and lemporary or permanent repair,

9. Calculation of fucl consumption. Vinjation of fuel consumption with specd.
Consumption per hour or per day and consumplion per voyage.

Grade 5§ Enfgneer—I"trt B—Engincering knowledge examination

Theexamination shalt be conducted insuch a mannerasthe examinerdeems it
to satisfy himself that the candidate possesscs sufficient working knowledge 1o
operate and mainfain (rouwtine maintenance and simple emergency repairs only)
the class of engine or engines he will be in charge of. He may ask the candidateto go
through a pre-start routine. checking oil, cooling waler and fuel availabitity and
quantity and ask simple questions to satisfy himsell' that the candidate knows what
he is checking lor. The examiner may also ask simple questions relating lo the care
and routine maintenance of the stern gear, batleries, switchboard and luses.

The candidale may then he asked to stari the engine and go through post start
checks on oil pressure. temperatures. cooling water Mow, revolution, exhausy, ete: he
will once again be asked stmple questions designed to ind out if he knows the pur-
pose of the checks and what simple and immediate remedial actions he woukd take
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nt of any proving unsalisfactory. Some questions may be asked on simple
uch as lrow to identily and clear the following—

,n |h¢ cve

fuel blockages;
f(f;? air locks in fuel;
fc} dirty injectois;
(d) leaking or sticking valves;
{e) overheating:

faulty ignition; o
Eg) rauil’;r fuel and spill timing;
(h) faulty baitery conneclion, if fitted.

The candidate Jay be expected lo give answers to satisfy the examiner that he
would be able 10 deal adequaltely with any of the simple faults listed, given time,
100ls and, if necessary. spare parts. I

Theexaminer will ask the candidate questions designed to test his knowledpe on

safety, which may include questions on the following—

fa} kecping bilges free from oil or petrol;
fh) the dangers of using naked lights, especially with respect to internal
" combustion engine;

{c) the use of small portable fire extinguishers on board ships, and the
smothering of oil fires with sand and/or wet clothing;

fd) testingofsteering gear before entering and leaving port and inspections
during voyage; .

{e) safe practice when fuelling,

Engine Operator— Engineering knowledge examination

. The working on internal combustion and compression ignition engines.
., Engine mainlenance,

. Starting and reversing arrangements.

. Two stroke and four stroke cycles,

. Circulation systems.

. Lubrication s_vslcmé.

. Care and changing of injectors.

20w BN n B e b =

. Care and charging of batieries, fuses.

Engiqe Operator—DMarine Engineering Knowledge
examination
- 1. Shaft couplings and bearings.

2. Stern glands and hushes.

. Circulating systems.

4. Propellers.

5. Water Strainers.

e g
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Engirne Operator—Fire Precautions examination

1. Precautions to be taken against outhreak of petrol, oil or electrical fires,

2. Use and recharging of fire extinguishers.

[LEGAL Notick No. 14]

MARINE ACT, 1986
(ACT NoU 35S oF 1986}

MARINE (CERTIFICATES OF COMPETENCY
(SUPPLEMENTARY COURZLS))
REGULATIONS. 198

In exercise of the powers conferred upon me by/sections 98.99, 143 and 212 of the
Marine Act, 1986, [ have made the following Hegulations—

Shewt tighe
1. These regulations may be cited as e Marine (Certificates of Competency
(Supplementary Courses)} Regulations, /959,

2. These Regulations prescribe yhie various courses which—
(o) a person must successfilly aticnd as part of the qualification he must
have before he can b issucd with a certificate of competency; and
1) the aims and scopedf those courses.

Regulations 10 be read as one
3.—(1) These Reguiatiofs are to be read as one with the Marine (Certificates of
Competency and Manning of Vessels) (General) Regulations, 1989, and the other
Regulations referred to i thase Regulations.

(2) In particular wofds and phrases defined inthe Marine (Certificates of Com-
petency and Manningof Vessels) (Gencral) Regulations, 1989 have the same mean-
ing when used in thgSe Regulations.

-

Supplententare Subjects
4.—(1} Belorg a person can be issued with a grade of cerlificaie of competency
he must have syecessfully completed the supplememtary courses listed under that
grade of certifitale of competency in Part | of the Schedule.

(2) The Marine Board shall not accept that a person has successfully completed a
supplementary course which he is required to complele under subregulation (1)
unless he has been issued with a certificate, in a form acceptable to the Marine
Board, indjcaling that he has successfully completed that course.

(3) The syllabus for cach supplementary course referred o in subregulation (1)
is specified under the name of that supplementary course in Part 2 of the’
Scheduie. ’





