
CO~UMN I 

COI'f P£TENCE 

I Taite conmond of a vustl on unlimited or 
limited voyap:s 

2 Relationsbip 10 pilol 

J Knowledge of staMory legal requirements for 
lhe official log book and appropriate sections 
of the Merchlnt Shipping Act. 

~ Manace the ship's personnel 

s Custom House Procedure 

I Fulllcnowlcd&e of the lc:plitie• of 
•seaworthiness• 

PERSONNEL MANAGEMENT AND SHIP'S BUSINESS (FISHING) 

COLUMN l COLliMN3 COLUMN • 

KNOWL£0CE, UNDERSTANDING AND PROFICI ENCY METHODS FOR DEllt ONSTRA Tl NG COMP ETENCE CRJTERJA FOR EVALUAT ING COMrETENC£ 

MODUL£6 

1.1 Hove 1 clear~~ of action to be token on amming A$ for modllle l . I Ability 10 cake o- connand wilb the lepl 
command. iq>hc:ationsthereo( 

1.2 Knows the certifiCates and other documents required 10 be 
catried on boatd ships; their usc, lepl significance how they 
may be obclined. period of validiry. 

l.l Knowt tile handowr of conwnand requirements. 

2 Vndcround the rcbtionWp l>etw=lCTWta and piiOL 2 Able 10 toiM'Iunicate and establish a worl<ing 
relationship with the piiOL 

3 Know: 3 Con complete: 
. I official log book and the law relating 10 enlries; . I all entries in the official logbook correctly 
.2 offenoes relating to misconduc~ tndaneering the ship includin& enaie$ regarding offences; 

and apinst persons on board; . 2 all sign on /sign off proocdW'CS correctly . 
,) have a seneral knowledge of Cllaptcr 4 or the 

Merchant Shipping Act (cnpgemcnts, discharges, 
etc.). 

4 Hove knowlcdJC of: 4 Able to: 
I civil liabiliry for certain oiTences; .I fulfill all requirements of eorrpany's monrun, 
2 ConduciS meetings as chair. policy, including grievancGI disciplinary 

pnx:edures; 
.2 manage the ship's crew in 1 professional and 

competent manner. 
.3 orsanise Shipboard mectinp~ 

.4 ~lement cperationsl plans, 1neluding1hm 
evaluatiOn. 

s Know&· S.l Correct pn>eet1ure for Cllstom House entenn, and 
.I proe~ fot entering ond cJearir1& ships; daring l$ obselved. 
l role of ship's agents. 

S.2 Deal wilh ship's busi:Jcss between r-oamr and ·~•L 

6 Understands. 6 Deal with lbe tn:plic&tions of • pon State uospec:~oon 
. I definitiOn of tbe term 'seawOrthiness• and tbe term 

"sub-slandonl $hip' ; 
.2 ~lications of pon Stote inspections and the 

responsibility of the master. 
---··-- -~-
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PERSONNEL MANAGEMENT AND SHIP'S BUSINESS (FISHING) 

COLUMN I COLUI\11"2 COLUMN3 

COM PETENCE KNOWLJ;DGE, UNDERSTANOI~C AND PROFICIENCY METHODS FOR DEMONSTRA TJNG COMPETENCE 

7 Safety of the ship and assistance to other 7 Kno+'s the duties and obligations of the master in respect of: 
vesseb in disrress . I the safety of the ship, crew and pasJCngers; 

.2 ASsista.nce to vessels in distress; 
.3 stranding. collision, easuall)l, towage, salvage, Uoyds 

Standard Fonn of Salvage Aareemtnt; ~the 
legal iJT9lieations thereof. 

8 Law relating to navication, marine casualties, 8.1 Knovs: 
ma.nne enquiries, territorial v.·aters . I the law relating 10 navigalion including lhe prevention 

of collisions; 
.2 the requirement' 10 report dangers to navigation; 
.3 the use of Moritime Sa.fety information; 
.4 the rcquiremcnu co report maritime casualties . 

8.2 Und::r:slands these 1enns used in the Law of the Sea 
Con~oenlion: 

.I rerritorial "'attn; 
.2 internal watersj 

.3 right of innocent passage; 

.4 international stn_its; 

.5 exclusive ec:onomlC: zones; 

.6 conlinenlal shel~ 

.7 high seas. 

9 Orpnisa1oons conne<r£d witb shiwing 9 Deul<:d knowledge oC 
. I Organisations concerned with shipping, including lMO 

andSAMSA 
.2 safelY conventions. nalional legislation. 

10 Monit()( and control compliance with 10 Kno"ledgeof: 
tell;islation 10 ensure proleetion of the marine .I the MA&Ie(s duties and ship's liability regarding 
envirorvnent poUution at sea . 

. 2 what records arc to be maintained on board ship and 
lhe emergency action and response to an oil spill/ 
poUu1ion emergency. 

II Vessel traffic services II Kno"'icdge of veuel tnoffic services, ITW1datory a.nd 
volua.•aty ship "'porting systems. 

12 Foreign ports 12 Kno"'icdge of clearing vessels inwards a.nd outWards in 
Not•: This is only applicable to candidates for the forei®~ ports witb ernpbasis on innigration, customs and 
Unlimited Waters Command Elldorsement. beahb regulations 

COLUMN4 

CRITERIA FOR E VA LUATING COMPETENCE 

7.1 That the safety ofttte ship, crew and passengers is at 
all times maintained. 

7.2 Deal with the legal and practical implications relating 
to strMd.ing, collision, ca.s~..Lalty towage and s1lvage. 

8 Deal with d.an&ers to navigation. the legal 
requirements abotJt a collision and maritime 
casualcies. 

9.1 The role of various organisations concerned with safe 
snipping. 

9 .2 Maritime conventions arullheir implications on O•g 
states. 

9J 1M implications of mariilme conventions on the shp. 

10. 1 No international spill or clumping at sea ofoi~ 
chcmicab, sewage Of waste materials occur. 

10.2 TNIIhe crew are aware of their responsibilities 
regarding .,OIIution prevention. 

II Able to foOow and repon as per tbe pr<><:edure for a 
vcsseltraffte "'porting service. 

12 Able 10 ~al with the correct procedures for arriv:a.l 
and depanure from a forei8J1 port. 

(/) 

~ 
~ 
/\ 
0 m 

~ 
_-1 
I\) 
(]1 , 
m 
Ill 
;u 
c 
)> 
;!! 
m 

8 
(]1 

z 
~ 
1\) 
-...J 
w 
0 
0 

1!!1 



8
2
 

N
o

. 2
7
3
0
0
 

G
O

V
E

R
N

M
E

N
T

 G
A

Z
E

T
T

E
, 2

5
 F

E
B

R
U

A
R

Y
 2

0
0
5
 

COLUMN l 

COMPETENCE 

Shipboard meteorological instruments 

Weather forecasting 

METEOROLOGY (FISHING) II 
I COLUMN 2 I COLUMN 3 I COLUMN 4 

KNOWLEDGE, UNDERSTANDING AND PROFICIENCY I METHODS FOR DEMONSTRATING COMPETENCY I CRITERIA FOR EVALUATING COMPETENCE 

MODULE! 

1.1 Understands the: 
.I basic principle of an aneroid barometer; 
. 2 function of a hygrometer; 
.3 basic principles of wind sensorn. 

1.2 Able tn: 
.I demonstrate ordinary ~a dings of wind speed; 
. 2 read the atmospheric pressure from an aneroid 

barometer; 
.3 rad the temperature from a thermometer (wet and dry 

bulb). 

2.1 Defines wind. 

2.2 Describes the: 
. I Beaufort scale of wind force; 
. 2 method of estimating the strength of the wind from the 

appearance of the sea surfuce; 
.3 method of estimating the wind direction from the 

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

2.3 Defmes precipitation, rain, drizzle, hail, snow and sleel 

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

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

2.6 Names and describes the ten basic cloud types. 

2. 7 Describes: 
.I the stages in the life cycle of a polar front depression in 

the southern hemisphere aud the usual movement of the 
front; 

.2 with the aid the weather experienced 
during the front in the southern 
hemisphere; 

.3 a fllmily of depressions. 

By oral examination, completion of approved education and 
training, and assessment of evidence obtained from one or 
more of tl1e following . 

1 approved in·service experience; 
2 approved training ship; 
3 approved simulator training, where appropriate; 
4 approved laboratory equipment training . 

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 . 



METEOROLOGY (FISHING) 

COLUMN! COLUMN2 COLUMN) 

COMPETENCE I<NOWLEDG£, UNDERSTANDING AND PROnClENCY M£THODS fOR DEMONSTttATING COMPETENCY 

28 Kno~geof: 

. I turmJIS and seuonal wealher patterns on the South 
o\tnc:an COUI; 

.2 !he ro.,..uon and IICCUn'CilCe of abnonral waves on lhe 
:astern seaboard of South A.6ica; 

.) :he local winds and thtir ca~>SeS. 

2.9 Desc:rbes: 
. I :he IOIRU Of weather infonnation avaiJ&blc 10 local 

:bippins; 
.2 k lJ>P"'O)riate local weathtr bulletins and thtir 

...-; 
.3 ocMecs ptOYidcd lilr locaiiiOim waminp. 

~ ~--~---- --

COLUMN .. 

CRITERIA FOR EVALUATING COMP£T£NC£ 
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METEOROLOGY (FISHING) 

COLUMN I COLUMN1 COLUMN3 

COMPETENCE KNOWLE!>CE. UNDERSTANDING AJIID PROFICI ENCY METHODS FOR DEMONSTRATING COMPETENCY 

MODULE l 

Weather forecasting and routing I Knovledgc of: By oral examination , completion of approved education and 
.I services provided for shipping by meteorological training, wrinen theoretical examination and assessment of 

offices including the types of sei"Yiccs provided by evidence obtained from one or more of tbe following. 
facsimile machine; I approved in·sei"Yice experience; 

.2 appropriate weather bulletin and the contentS of eacb of 2 approved training ship; 
its sections; 3 approved sirmllator training, where appropriate; 

.3 services provided for storm warnings. 4 approved laboratory equipment training. 

z tSthe areas and seasons in wbicb: 
slrOng winds at sea are experienced most often; 
a high incidence of sea fog can be expected. 

3 State< 
.I !hoe rypicalwu!heT sians of the approach of a tropical 

storm; 
. 2 area and times where tropical storms li<qucntly oec .... 

4 · Oescrbcs briefly: 
.I the pattern of a tropical revolvillg stOI'Jt'( 
.2 the bebaviow' of tropical revolving storms in individual 

oreas and individual pressure conditions; 
.3 :be practical manoeuvring tules for avoid in& the cenlre 

>fa tropical revolvin& stonn; 
.4 he aid of a fii""' the most probable trac.k of a trOpical 

;tonn in various ocean areas. 

5 StatcSthc regulotions given in SO LAS reptding reporting a 
tropic;! revolving storm. 

6 Explails the: 
. I mportance of an early wamins of a tropical stonn; 

I 

.2 1clions IO be taken to avoid the stonn centre and its 
-icinity. 

7 Lists t,c information wruch should be included in a report o( 
• tropt&t storm. 

8 Able to: 
. I denti(y: 

·I a cold front, a warm front and an occlusion on a 
synoptic chan; 

l the air masses on a weather chan; 
~ areas of maximum waves. 

.2 1:1!d the codes on a synoptic chart; 

-----

COLUMN4 

CRITERIA FOR EVALUATING COMPETENCE 

Show a practical abslity to encode a.'ld decode weather 
information, irutpret synop~ie information and apply this 
to properly plan a sea passage. 
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METEOROLOGY (FISHING) 

COWt.tN I COLUMNl COLUMNJ 

I COMPETENCE KNOWLEDGE, UNDERSTA.NDING AND PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCY 

.3 estimai<O: 
. I the probable tnc,k dirtttions of the various air 

masses; . 
.2 wind directlon.s from the isobars on the wcather 

chart. 
.3 of expe<:tod area or precipitation or fog. 
.4 or expected atu of ic:illc-

.4 calculate !be wind fon:e &om tbe isobars on tbe 
watbef cbut. 

.5 dcmonstr2U an analysis of 1 S)IIIOj)bc cbat1 u a whole. 

. 6 fotccast ltCI wcatber rrom a synoptic: cbat1 u a wbole . 

. 7 inccroret a DIOtiiiOS1k cban or atu weolbcf . 

SHIP MANOEUVRING AN) 9ANDLING (FISHING) 

COLI11'>1N I COLUMNl co-UMN3 

COMPETENCE KNOWLEDGE, UNDERSTANDING AND PROFICIENCY MEfHODS FOR DEMONSTRATING COMPETENCE 

li((D{L£ 1 

Manocuvn: the $hip Knowledse of: on examination and uscssmcnt of cvidcnc:e ob<ainod from 
. I tbe dl'ccts of a su.,Jc ud rwb> propci.Jcr(s) M tbe onc<>r mcxe of thc followina; 

tumin& circle of a ship; I owroved in-ac:tvicc experience: 
•. 2 the elrttts or clcadwei&)\t, drauel>t. trim. speed and 2 owroved craW..C $hip experience; 

takr·kccl clcataAce on turning circles ond stoppq 3 approved slnlblor IJ'Iinina, wbft-e appropti.tlc 
dimnces; 4 approved trainin& 011 a manned ship model wbeft 

. 3 tbe eft'ccts of wind ud eumnt oo ship bandling; appropriate . 

.4 manocum:s and procedures for the rescue or peraonain 
distreSS and man overboard; 

.5 squat, sbaiJ..wll.er, inlcnction btrween ships, canal 
dfcct and similar dl'ectS; 

.6 pn>per proceduru for anc""""c and rnoocins; and 

.7 basie I1IIJIOCtM'eS and duties durin& btnhing and 
UllbettiUng ud tbe use of the various mooring ropes 
wbe.n alongside. 

.8 manoeuvrin& durin& ftshin& opcrstlons wi1h special 
rcprd to factors whlcb could advenely aft'cct tbe 
vessers safety durin a such opcrslions; 

.9 towi11g and be in& tOwed; 

.10 berthing. unbcnhills, anchoring and manocuvrina 
alon&side otbef vessels at sea. 

- -1..-. - - ····- ~ 

COLUMN4 

CRJTER!A FOR EVAJ..UATING CO~PI:T£NC£ 

COLUMN4 

CRJnRlA FOR EVAJ..UATlNG COMPETENCE 

I S.fe OjlOft(ina Umlu of ship propulsi.otl, stecrinl and 
po~ S)'Sietm ~ DOC cxteeda! in nonnal 
manoc\IYI'CS.. 

2 Adjustmc..., mode 10 the ship's coone and lpccd 
~rainlaia safety o( 1\lviption. 
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SHIP MANOEUVRING AND HANDLING (FISHING) 

COLUMN I COLUMN2 COLUMN3 

COMPETENCE KNOWLEDGE, UNDERSTANDING AND PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE 

MODt..ILE Z 

MttOeu vn: am handle a ship in al conditions M"'-uvrin& and handlina a ship in all conditions. inc Nelina: A.s for module I. 
. I ....,......vru when ap.,-ching pilolsl&tions and 
~~or discorbartJnc pilots, wilh due rcptd to 
wathc:r, ride, beadteatb and stoppins distances; 

• 2 handline ship in riven., csllllries and resttic:red watm • 
havin& repnl to the efTecr of eunent, wW and 
reslricted water on helm response; 

.3 lntcnctio<l between paainJ ships and between own 
ship and neatt>y banlcs (taM! efTeet); 

,4 benhirl& and unberthlns under various conditions of 
wind, tide and current with and wilhout hlp; 

.s ship and rua inoeroccion; 

.6 ""'of propulsion and rnan<>eiM'in& systems; 
.7 ehoioc of anchora~; anchoring with one or two 

anc:bors in limited anchorages and faetors involved in 
dettnninlng the length of onchor cable to be used; 

.8 drauin& anchor; clearing fouled anchor1; 

.9 dty.doekina. both with and without damage; 

. 10 management and handling of ships in heavy weather, 
ineluding assisting a ship or airenft in disttess; towing 
operations; meaou ofteeping an unmanageable ship 
out of trouah of the sea, lessening drift and use of oil; 

. II prccautM>ns in manoeuvring to bunch reseue boats or 
Nn'i"'l craft in bad weather, 

. 12 mcd>ods of taking on board survivors from rescue boats 
and SUf'oival craft; 

.13 &billy to determille the manoeuvring and propulsion 
eha:ac:teristics of Cllm'nOn types of $hips with special 
rcf..-cnce 11> stoppirlg disunoe:s and tuming eirclco at 
YVious draupts and speed$; 

. 14 ~ofnaviptmg a1 ~speed to avoid 
~ aused by own ship's bow wa.,. and stem 
.. "'&\~ 

.15 .... 0~ .... ......,..,.. in and ncar. ll'af6t sepamion 
..-..... and in V<Ueltrd'lie seMcc (VI'S) areas; 

. 16 IIUSI!:rrq !ish u sea to factooy stDps and other 
\Usels; 

.17 rcfi..oehattea.. 

COLUMN 4 

CRJTERJA FOR £VALUATL'IC COMPETENCE 

I All dtti$ions conc:emillg berthing and anchorins""' 
based on a proper uscssmcnt of the: ship-. 
manoeuvring and engine ehlnetcnsliCS and lbe f-.s 
to be expected wl'ile ber1hed alonpiclc or l)'ir1s 11 
anchor. 

2 Wlulc uncle< way, a IUD ~ ;. made of 
possible efTeets of shalow and JQ'Iricttd wmn., ice. 
banks, lida.l conditions, passin& $!ups and own slup's 
bow and stem wave so that the ship CAll be safely 
manoeuvred under varii:Kls eonditioou of load in& and 
weather. 

------
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FISHING TECI:~mOGY (FISHING) 

COI..UMN I COLUMN l :Ir'"' COM I'ETENCE KNOWLE.DCE, UNDERSTANDING & PROFICIENCY TIIOOS FOR DEMONSTRATING COMPETENCE 

~0 u : I 

I P Kpare slup and equzpmelll fof 1.1 Knows the ~ pnctjce for rtpairinc. rq>bc:inJ, mainW>inJ and A Oral examination and usessment of evidence obtained 
the fishing operations positiotun& of tho relevant fishing gear. liom theoretical ins!NCUon. 

1.2 Can recoll"lse imgularilies, damage or defects as appropriate to lbe B On I examination and >Ues,.,nt of evidence obtained 
relevant fiShing £Ur. liom practieal experience gained through on board 

~ninin&-
I.J Knows how to rtpon clearly and in good time, 10 his supervisor, any 

irregularities, damage or defecu. 

2 Tile process of handling fiShing 2. 1 Be aware of safety rules app.lleoble espeeially with r.pnlt.o ciaJ>&crs 
gear caused by -sel's motion, slippery surfaus, fm: pre'tC1IIion and lire 

hazards, and personal pi'Oleetlon equipmcnL 

2.2 Understand the insttuetion: siven by hislber sup<Msor regardina the 
operation and be familiar with common terms used in the fishin& industry. 

l .J Knows thAI irregubritics arc likely 10 occur and lllldenunds tho action 10 
take 10 protoct life and ptOpefty. 

l Stowing of the catch and 3.1 Undentands the ~rt>J1CC of the cunent slfcty rules. 
general safety 

3.2 Understands the ln1>ortance ofhislber supetviso(s instructions. 

3.3 Knows !hot proper cold> SlOW&&< lllld fishin& &ar il ~ 10< 
vesseVcrew safety. 

3.4 Undcntands the operation of ship's valves and offal chutes and can -1 
spaces l'l'om woter ingress. 

J.S Undentand• tbc open.tion of dilllbiiJC!factory decks purq>S fOr removal 
of water 6-omareas. 

3.6 Knows that loadins/disclwJing operations con afteet the stability of lbo 
veS!el eapccially with regard 10 heeling moments liom gear and catch. 

~-- --

COLUMN4 

CR1TERIA FOR EVALUATlNC COMPETENCE 

I All relevant fishing gar i• properly maintained, 
repaired. repbc:ed and po!llioned u required fO< safe 
open.tion. 

2 Reports timeously any dc:fccts, damage or 
mculorit~s 10 supervisor. 

3 lnsttuctions from supavisor are carried out. 

4 Protective/safety gear is conreclly worn d~ lisl\ing 
operations. 

I 

I 

(j) 

~ 
-i 
(j) 

" 0 
m 
~ 
z 
_-i 
N 
!.11 .,., 
m 
co 
;:o 
c 
:1> 
;:o 
iii 
N 

8 
!.11 

z 
0 

N 
--I 
w 
8 
OG 

"' 



I 

8
8

 
N

o
. 2
7
3
0
0
 

G
O

V
E

R
N

M
E

N
T

 
25 F

E
B

R
U

A
R

Y
 2005 

a 

~- --·- -----·---

FISHING TECHNOLOGY (FISIDNG) 

COLUMN! COLUMN2 COLUMN3 

COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METIIODS FOR DEMONSTRATING COMPETENCE 

MODULE2 

The process of handling fishing I Understands the importance that sufficient and fit personnel are available ; for module I. 
!ear/catch stowage to ensw-e safe and efficient fishing operations. 

2 Knows that equipment checks shall be made prior to the beginning c f 
fishing operations and to ensw-e that operations are carried out in 
accordance with safety rules. 

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

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

5 Familiar with construction, application and pwpose 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. 

6 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. 

COLUMN4 

CRJTERIA FOR EVALUATING COMPETENCE 

Plans and implements the process of gear handling in 
accordance with the relevant safety rules. 
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EMERGENCY PROCEDURES (FISHING) 

COLUMN l COLUMN2 COLUMNJ COLUMN4 

COMPETENCE KNOWLEDGE, UNDERSTANDING AND PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE CRITERIA FOR EVALUATING COMPETENCE 

MODULE l 

Respond to emergencies and distress signals at sea, I Able to take measures in emergencies for the protection and Oral examination and assessment of evidence obtained from I The type and scale of the emergency is promptly 
and emergencies in port safety of ship, passengers and crew in that the candidate one or more ofthe following: identified. 

must be able to:- I approved in-service experience; 
.I muster persons and launch life saving appliances; 2 approved training ship experience; 2 Initial actions and, if appropriate, manoeuvring of the 
.2 execute a man overboard drill; 3 approved simulator training where appropriate; ship are in accordance with contingency plans and are 
. 3 organize an emergency parly; 4 practical training . appropriate k> the urgency of the situation and nature 
.4 react properly k> a distress signal; and of the emergency. 
.5 take charge oflife-saving appliances . 

2 Able to take initial action following a collision or grounding; 
initial damage assessment and control in that the candidate 
must be able k> identify the actions: 
.I to be taken following a collision; 
.2 k> be taken following a grounding; 
.3 the precautions for the protection of and safety of crew 

passengers in emergency situations; 
.4 the means of limiting damage and salvaging the ship 

following a fire or explosion; 
.5 the procedure for abandoning ship; 
.6 the precautions for ensuring the security of the ship 

whilst in port; 
.7 the actions k> be taken when emergencies arise in port; 
.8 the procedure k> bring a ship up short or tum it short 

round using an anchor on a short scope of chain. 

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

4 Know the area of operation and procedures of the SASAR 
organization. 
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EMERGENCY PROCEDURES (FISHING) 

COLtl~fN I COLIJMNl COLUIIIN3 COLUMN 4 

COMPETENCE KNOWLEDGE, UNDERSTANDING AND PROMCI ENCY METHODS FOR DEMONSTRATING COMPETENCE CRITERIA FOR EVALUATING COMPETENCE 

MOOIJLEl 

Respond 10 erntf11t11Ciea and dislress sip Is at sea, I Tborousl> knowledge of the actions ~ to CX«utc tbe Oral cxaminat.ion and wesament oC evidence obtained !Tom I The type and scole of any problem is promptly 
and cmctJ"ftCia .. pon _. RSpOllSC to those emcrgax:ics and a<lions listed in practicalinslnt<tion, in•serviec experience and pntctical identifocd and decisions and actions minimiz<: tbe 

modulo I . drills in emergency procecl\fts. elfects of any molf'unelion o( tile ship's systems. 

2 Kaowlcdgc of: 2 eon..-.ications ~ clfecti'IC and comply with 
. I ~when bcac:hin& a sbip; established prnc:cdUres . 
.2 oc;lion to be takm if IJ')lllldillg itrrnincnt, or after 

pwnding; 3 DeciSions and actions maximize safety of persons on 
.3 refloeting a pounded ship with and witbo\t assistance; boatd. 

and 

" actioo 10 be talcn if collision is inwnincnt and 
i>Dowq a colllslo1! ot ~t of the walatijllt 
ltllepily of lbe bull by any cause.. 

3 Tbotoo.tBb knowleclce ot: 
.I emergency oteerins; 
.2 emergency towinl ornnpmcnts and tow ina 

procedures; and 
.) tile assessment oC damap controL 

" Thorou&b knowledge of the IMO world SAA pion and the 
SASAR manual. 
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COMMUNICATIONS (FISHING) 

COLUMN! COLUMN2 COLVMN3 

COMPETENCE KNOWLEDGE, UNDERSTANDING AND PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE 

MODULE I 

Use MSI infonnation I Able to use the International Code ofsignals. Assessment of evidence obtained from written, practical and 
oral examination. 

2 Adequate knowledge of the English language to enable the 
officer to use charts and otber nautical publications, to 
understand meteorological information and messages 
concerning ship's safety and operation, to communicate witb 
other sbips and coast stations. 

3 Knowledge of the different types ofMSl signals, tbeir means 
of transmission, Navareas, Metareas, and the responsibility to 
generate navigational warnings. Malee use of the South A mean 
list of radio signals in the ability to receive such signals. 

Note: Candidates in the examinations for the Skippers and deck 
officers certificates will only be required to have a local 
knowledge regarding the use, receipt and transmission of MSI. 

-·-- - -----· 

COLUMN4 

CRJTERIA FOR EVALUATING COMPETENCE 

I English language navigational publications and 
messages relevant to the safety of the sbip 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 !be contents of such a 
message, Generate a navigational warning in 
accordance with the requirements of the SOLAS 
convention. 

CD ..... 



COMMUNICATIONS (FISHING) 

COLUMN I COLUMNl COLUMNJ 

COMPETENCE KNOWLEDC£, UNDERSTANDING AND PROFICIENCY MtTHOOS FOR DEMONSTRATINC COMPETENCE 

MO OIJJ .r. l 

I Transmit and receiw infonnotion by -..al 1.1 Able 10 transnWt and re«i"' sip!~ by mone li&l>t- Assessmcnl of CVIdeftcc obuined &om wnttm, practical and 
sipallinc oral cuminatio:o. 

1.2 Able to use !be International Coclc of sigrals. 

2 use the s~ Mome NaviptionaJ 2 Adequate knowledge of the En&lisb ~ge to enable the 
Voc:abul&ry u replaced by tile IMO Slllndard officer 10 use clwts and other nautical publications, to 
Marine Comnulic:ation Plnsea and use undersW>d meteoroloPc:at information and mess>&« 
En&lisll iD wrincrt and oral form ~ ship's safety and operation, 10 eommunlcate with 

other ships and coast stations and to pcrfom the ofllcon 
dillies also with multiling~J41 crew, ineluding the abilitlty to use 
and unclentand the Standanl Marine Naviptlonal Vocabulary 
u replaced by the!MO Sl2ndanl Marine Conmunicatlon 
Phrue$. 

3 Use MSI infonnation 3 Knowlcdae of the different types ofMSI signals, tbeit means 
oftnnsmission. Navareas, Meweas, and tho responsibility to 
senerate naviptional warnings. Make use of the AdnVltlty list 
of radio aipall in the ability 10 reeeiV<: sucbsipls. 

COLUMN 4 

CRITERIA FOR EVALUA TINC COMPETENCE 

I Read a llashin& mone white lip at a rate of 
three words per minute and that the 
conmunications, wilhirl the opetator'a aru of 
responsibaity are consistently sue<:euM. 

2.1 English language naviptional publications and 
mes"'&« relevanl to the safety oflhe ship are 
c:oJTCCtly intctpr<ted or drafted. 

2.2 Cormulications are clear and understood. 

3 ReceiV<: a naviptlonal warnin&, meteorolo&ical 
forecast, SAR message and make the corTCCt 
decisions regarding the eontenuof such a 
menage, GeneraiC a navigational wamina In 
accordance with !be rcquimncnts of the SOLAS 
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ENGINEERING KNO~LEDGE (FISHING) 

COLUMN I COLUMN l C~LUMNJ 

COMPETENCE KNOWLEDGE, UNDERSTAN DING & PROFICIEN CY ,.;TIIODS FOR DEMONSTRATING COMPETENCE 

MOOll.t I 

I Undetswd che theorctocal pnnc•plu of I Undcr1tand ~~tnns -.1 in~ spaees and names of Wrinen tx.alniD:ltioa and as~mcn1 of evidence 
rr..arinc " llgiRCCMI knowledgc lMChinety equopmont and 1n elcmontafY blowl«tge of lite obl3ined from tbco<ctiul instNCUon, display diavams 

mail> paru oflho propelfins machinety. and associated pnctical knowJed&e 
2 Underlwd che WO<Ic.in& and operauon of 

onboard awtiliat)' maclunery and ship 2 Understand ena~M room wau:hkccping procedures: 2 Or.ll exammauon and aueume111 o f evidence obtalliCd 
propublon ayatem .I know how to and why read and record leJ11)erall.lres, from pncti<:al experienc:c pined tbrouah sea aoina 

pressures and Ouid levels. Undentand how to take owr srMce. 
and hand over a wau:h; 

.1 blow bow to deal with minor de.fec:IS in lhe propeUina 
andatllliliary ..-.d>inrry; 

.. 3 mainu1n baneries in proper working onler, 
A keep bilgu empty and clean, is famlliar with bilge 

JlUIT1llna ayatems; 
.s know how lO Like out or setvice and clean and put on 

line duplex fi lters; 
.6 know how 10 usist in manual operation of automated 

mac:llincry; 
.7 blow how 1 dieselcrcine is prepu'<d Cor standby and 

swtinc-

3 I.Jndenwwllhe baaie .-INI:tioo and opcmion of !be 
followin,: 
. I doesci •11&1RCS: 

. I lhe wt:rolce di..sel engine; 

.2 lhe 2-st:rolcc di..sel engine; 

.3 lhe main en&IM cooling wllet" syaltm, lubrication 
oil syalem, fuel system, scavencc air system and 
swtinc systems; 

.4 meclwtlsm of starting and revenin3 anangemonts; 
.2 awc.iUat)' machinery and systems: 

. I know and undcatand Dlll1lCS and functions of lbe 
main paru or refrigeration machinery and bas a 
workJni knowledgc of a basic refrigeration 
syswns; 

.2 classil)' ~ u reciprocalin& p~s. ceolripetal 
purrc11 and mono purq15; 

.3 describe the type oC valws IIStd cnboard and lhoir 
~ 

.~ t.. able 10 !llustmc by .....,.. of si(Cidlca 1)'pical 
~b11..,....acmenu sucb as bilge, fire main, 
and deck wash and fuel oil bWIIccring systems. 
Undel'SUlnd the necessity to lcecp bilges empty; 

.3 stecnna gear arrangement 
.I describe basic principles of the steering system; 
. 2 explain how to steer from the cmetgency position • 

-------

COLUMN • 

CRITERIA F'OR EVALUATING COMPETENCE 

Oetronstn tes a dear W\der>Wldiog or ~rine engineering 
knowledge. 
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ENGINEERING KNOWLEDGE (FISHING) 

COLUMN I COLUMN l COLUM NJ 

COMP£T£NCE KNOwUOCE, UNDERSTANDING & PROF ICIENCY METHO DS FOR DEMONSTRATING COIIIPETENC£ 

4 Oc11011110n, altcmocon and electrieal distribucion: 
.I require buic: ICToowledF of elcc:rricity and distribution 

I)'StemS, including proteetioo. devices 011 board chip; 
.2 describe precautions 10 talt~ """""' wortin& on oc ncu 

~locaital systems; 
. ) cbcrilc tho Slfdy precautions 10 be oOservod (01' beaery 
~ 

s Safe wor1dnc pNCtise u reluod 10 Clliine room operations: 
.I preeaurions 10 tab wbeo working m cnclosed space$; 
.2 preeaWoniiO tate when wortq 011 higb pressure ot 

hip ~~~n pipil1c •ys~emS. 

6 Fuel oil bunkering: 
.I know how 10 prq>are for taking bunkers and c:any out 

w e bunkering procedures. 
-------
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COLUMN4 

ClUTE·RJA FOR £ VALUATING COI\11'£TENCE 

CD 
~ 

z 
9 
t-.:1 

~ 
<:) 
<:) 

G) 

~ 
m 
::u 
z 
s: 
m z .., 
(j) 

~ 
m 

=I 
Jl1 
~ 
"T1 
m 
Ill 
~ 
c 
)> 
~ 
-< 
t-.:1 
<:) 

~ 

-



COJ-UMN I 

CQj!lPETENC£ 

I Understand the lhcoretical principles of 
marine engineering knowledge 

2 Underscand the working and operation of 
onboard auxiliary machinery and ship 
propulsion syst<:m. 

ENGINEERING KNOWLEDGE (FISHING) 

COLUMN 2 COLUMN 3 

KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE 

MODUL£2 

I Prepare main and auxiliary machinery for sea and testing of I Written examination and 3.SSC$.Sment of evidence 
~rit>ggear. ob~ained &om lheorelical instruction. display diagrams 

2 Understand record of engine room logbook and significance of 
and W()<:iated praclical knowledge. 

readings cakcn. 2 Oral examirulliOn and assessmtnt of evidence obuined 
&om practical experience gained through su going 

3 Underscan<! routine puiT9ing operations of fuel oil, trcsh and service. 
salt wata' and bilge syslem and location of common faults. 

4 Undenland startins. coupling and changing over alternators 
and/or geoera10rs. 

s Know safety precaulions to be observed during a watoh and the 
immediate action to be laken in the event of a fll'< or accident, 
including electric sbock. 

6 Know precautions to be observed to prevent environmen~al 
pollution, operation and maintenance of emtrgency equipmenl. 

7 Know tbe use and eoiiSiruetional details o( measllrillg 
inslruments for leJr4>mlllnS and pressure and the operating 
principles o( the ammeter and voltmeter. 

8 Know how various machinery components are manufactured 
and lbe effects of various treatments on the physical properties 
of the malcrials commonly used. 

9 Understand and know tbc CO<l!truetion, amongemcnts and 
operation of Sleeting Syatems, c:orutruetionaJ details and 
maintenance of pressun: vessels, c:orutruetional de~&ils and 
prit>ciples of action of pumps and &cncral requirements for 
pu~q>ing systems. 

10 Undcnta.nd the safe and efficient operation ond mainunance of 
electrieal equipmem. 

II Undetttand the efficient operation and maintonance of 
auxiliary boilers. 

12 Undersland the wortdag principles and cons!r\ICtiooal details of 
marine diesel engines to"'tber v.ith tbcir anc:iUary oquipment 
such as prboxes, clutches, thrust bearings and tnnsmissioo 
systems. 

13 Undetttand lhe operation and mairunance of diesel e~. 

COLUMN4 

CRITERIA FOR EVALUATING COMPETENCE 

Demonstntes a clear understanding of manne engineering 
knowledge. 
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COLUMN 1 

COMPETENCE 

t:: 

ENGINEERING KNOWLEDGE (FISHING) 

COLUMN2 COLUMNJ 

KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE 

determination of engine power, staning and reversing systems. 

14 Know the propenies 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 
compressors. 

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

18 Understand basic bydmulic and pneumatic circuits and their 
maintenance. 

19 Understand the safe operation and maintenance of deck 
machinery. 

20 Know precautions against factory deck flooding. 

... 

COLUMN4 

CRITERIA FOR EV Al,UA TING COMPETENCE 
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I COLUMN I 

COMPETENCE 

I unoerstan<Jtne tneoret1cal pnnc1p1es o f 
marine engineering know~dge 

2 Understand che worlting and operotion of 
onboord owuliary moehincry and ship 
proj)Uision sysccm 

.tNt.;INEERING KNOWLEDGE (FISHING) 

I COLUMNl rnt I IUN' 

KNOWLEDGE, UNDERSTANDING& PROFICIENCY MF.THOOS FOR DF.MONSTRATII\If! f'OMPio'n"Nr r; 

MODULil3 

Wacchkeeplng praelice: I \Vrinen examination and weument of evidence 

I Routine as:soc.ia'ed with taking over and accepting a 
watcb--wuSersta.nd and know: 

obtained from theorecical ins truce ion, display d iagrams 
and associated practical knowledge. 

. I responsibility of the watchkeeper, 2 Orul examination and assessment of evidence obtained 

.2 procedwe for taking over a wacch; from po~ccic&l ex.,.,ricnce gained through sea going 

.3 pnecise nature of the logbook <heck; service. 

.4 routine o f handing over a watch; 

.s advice of c:hanges during waccb or abnormalicies; 

.6 compilation of machinery space logbook; 

.7 Underscan<! in& of essential O!'<'r>ling paramecers, che 
"PI'<'' and lower bounds; 

.8 recording of incidcncs during the w.cch; 
.9 changes In recording during stand-by periods; 
• 10 The legal implications of the log book . 

2 Duties underuken during a waocb-understand and know: 
. I routine inspections of all machinery spaces; 
.2 use of all senses during rounds; 
.3 specif.e watc:b responsibilit,es; 
.4 UI1USual conditions in machinery spaces; 
.s action in .... ofawtiliuy machinery failure or black"' 1 
.6 action in case o( fire.; 
.7 observation of leaks, pipe buncs, oil spills ecc; 
.8 sudden main engine failure. 

3 PrepuU,g co proceed to sea-Wldctltand and be able co: 
. I swt air, fuc~ l\lbricacing oil and cin:ulating waler 

systems; 
.2 wann chrougb; 
.3 tum over main and auxiliary engines; 
.4 test alanns, telegraph and steeriJis sear; 
.S prepare main engine, prime, tumins gear out, etc 

4 Preparing for anival in pon- understand and be able co: 
. I tesl celegraph; 
.2 start scand-by auxil.iaries. 

Malerfals: 

I Production of iron and <~eel-understand: 
. I properties of iron and steel; 
.2 strength, ductility and elasciciry; 
.3 tensile tcs~ malleability, COR1>1'CSSion ses~ couaJ>ncss, 

hrittlene.."-~ 

,...,,..., " .. ""' ~ 

t"'DfTI:"Ot.t I:'I)D ~VALUAT1NC COMP .c:TCNC.£ 

Oemonstr.lte.s a <l«r Wldcntanding of m.>rine engineering 
knowledge. 
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ENGINEERING KNOWLEDGE (FISHING) 

COLUMN I COLUMN2 COLUMN3 COLUMN4 

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

2 Manufacturing processes and treatments-have knowledge of: 
.I casting, forging, rolling, spinning, drawing, extrusion; 
.2 machining and welding; 
.3 heat treatment; 
.4 hardeoing, tempering, tougheoing, annealing, 

normalising, stress relieving; 
.5 surface hardeoing. 

3 Alloying and effect on propenies-have knowledge of: 
.I alloying elements; 
.2 nickel, chromiwn, tungsten, molybdenwn, vanadium, 

silicon, copper, lead, cobalt, boron, titanium; 
. 3 effect of these elements on the properties of the metal . 

4 Non-ferrous metaJs.....have knowledge of: 
.I aluminiwn, copper, lead, platinwn, tin, zinc; 
.2 conunon brasses and bronzes; 
.3 cupro-nickel and aluminium-nickel bronzes; 
.4 white metal and other bearing metals; 
.5 suitability of above metals to withstand corrosion, 

fatigue, beat, erosion, creep and cavitation; 
. 6 castability and repairability of these metals . 

Instrumentation and control: 

Understand basic operating principles and consttuctional details: 
I pressure measurement; 
2 barometers; 

I 
3 manometers: U-tube; 

! 
4 Bourdon tubes: C, spiral and helical tubes; 
5 temperature measurement; 
6 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; 
II viscosity measurement; 
12 electrical: tacbo generators; 
13 liquid density: hydrometers. 

Internal Combustion Engines: 

I Understand and know principles of operation: 
.I two stroke, four stroke; 
.2 lubrication, cooling, fuel, scavenge and air starting 

systems; 
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ENGINEERING KNOWLEDGE (FISHING) 

COLUMN I COLUMN2 COLUMN3 COLUMN4 

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

. 3 automatic control for above systems . 

2 Consttuction-understand and bave know ledge of: 
.I engine framework; 
.2 bedplates, A-frames, cylinder blocks and tie bolts; 
.3 holding down bolts; 
.4 colli~ion chocks; 
.5 crankshafts, connecting rods, crossheads; 
.6 cylinder liners, pistons, piston rings; 
.7 wear and lubrication; 
.8 cylinder covers, exhaust valves~ cams and rocker arms; 
.9 fuel injectol'li and pumps; 
. 10 starting and reversing arrangements . 

3 Engine-room operations-he able to: 
.I prepare engine for departure to sea; 
.2 prepare for arrival at next port; 
.3 take action in abnormal conditions such as failure in lube 

oil, fuel and cooling water systems; failure of engine 
component; scavenge frre; crankcase or air start system 
explosion. 

Fuel oU und lubricants: 

I Have an understanding and knowledge of: 
.I properties of fuel oi: density, viscosity, flash point, etc; 
.2 methods of storing; 
.3 rank fittings; 
.4 wire gauze; 
.5 danger of oil spilling, leakage and contamination; 
.6 precautions to bo taken during routine pumping 

operations; 
.7 precautions when working in oil tanks; 
. 8 purification, clarification, filters . 

2 Have an understanding and knowledge of: 
.1 animal, vegetable, mineral and compound oils; 
.2 methods of storing; 
.3 filters and strainers; 
.4 lubrication fundamentals; 
.5 boundary and hydrodynamic lubrication; 
.6 lubricating oil additives; 
.7 lubricating oil tests; 
.8 grease. 
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ENGINEERING KNOWLEDGE (FISHING) 

COLUMN 1 COLUMN2 COLUMN3 COLUMN4 

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

Steam plant and auxiliary systems: 

I Understand the construction and operation of: 
.I auxiliary boilers, steam-steam generators and exhaust gas 

ecooomisers; 
.2 soot blowers and soot collectors; 
.3 boiler moootings; 
.4 setting safety valves and water gauges; 
.5 combustion equipmen~ 
.6 boxing up, filling a boiler and raising steam; 
.7 p=autions when opening steam valves; 
.8 cause and danger of water hammer; 
.9 correct method ofblowing gauge glasses; 
.10 routine operating observations and log; 
.II shutting down a boiler for a shon period; 
.12 shutting down, blowing down and opening up for repairs; 
.13 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: 
.I a closed feed system, condenser, a hot well and feed 

pump; 
.2 producing distilled water, evaporators, corrosmn and 

scale fonnation; 
.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 of: 
I a thrust bearing; 
2 shaft bearings; 
3 stem tube; 
4 water and oil lubricated types; 
5 stem tube seals; 
6 propellers, fixed blade, built up and controllable pitch; 
7 steering gear, types of steering gear, pre-sea checks, 

routine checks and emergency operation of steering 
gears. 

Pumps and pumping systems: 

I Understand the construction and operation of: 
.I reciprocating, single and double acting pumps; 



ENGINEERING KNOWLEDGE (FISHING) 

COLUMNt COLUMNl COLUMN3 

COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METIIODS FOR DEMONSTRATING COMPETENCE 

.2 gear, screw, vane, lobe pumps; 

.3 discharge pressure control; 

.4 centrifugal pumps and air pumps for suction; 

. 5 types of valves and sbip-side fittings . 

2 Be able to describe by means of sketches: 
.l bilge pumping systems, oily water separators; 
.2 emergency bilge pumping arrangements; 
.3 precautions against llooding; 
.4 domestic cold water system; 
.5 fresh water generators; 
.6 domestic !rot water system. 

Refrigeration systems: 

1 Constructional arrangemen~ 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: 

1 Safety measures and precautions: 
.I methods of extinguishing, fire detection methods, 

patrols, alarm circuits, 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 
lubricating oils when mixed witb air; 

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

2 Operation of fire-fighting equipment: 
.1 C02 gas flooding systems, and ftxed fire smothering 

installations; 
. 2 Fire detection methods, patrols, alarm circuits . 

---·~ ... ~-

COLUMN4 

CRITERIA FOR EVALUATING COMPETENCE 
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~ .. ~ .. ENGINEERING KNOWLEDGE (FISHING) 
COW111N l COLUMNJ 

COMPETENCE KNOWLEDGE. UNl)ERSTANOINC &<PROFICIENCY MtnlOOS J'OR DEMONSTRATING COMPETENCE 

Marine eloc:trk•l tqulpmtl>l and systems: 

l Preparin& llallif18 and run:Una of diesel and steam Ntbincs. 
2 Stquencca ofparallcllna altcmaton and gencntors. 
3 Opcntion o( shiR gcncnoton. 

Sblp malnttuJO« & maDacemnt: 

I Mocbinery and hull ~: 
. I fUIOCII fot J""")', compare staiU'.o<y and Class s...,..ys, 

.... parq 10< --'C)'S; 

.2 inspcottlon occbnlqucs: Inspection before disnuntl••& 
reco..O.,. relevlnl faeiS, USUAl ~ 

.) condJUOft and pctfonN.nce monitoring: in~lil1& 
changn in insuwncnt readinp on macJUnes, vibmion 
monitor*la tccmlque~. 

2 Statuto.y responsibility of the ch;.fengincer, second englncu 
and engineer ofY'.:el': 
. I IC11"4X)I'Iry Of permanent repairs in the CV<Ol Of 

breakdown; 
.2 methods of dealing with wear and lear of machinery and 

boilers. 
----- -----

COLUMN4 

C RITERIA FOR EVALUA TINC COMPETENCE 
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i ELECTROTECHNOLOGY (FISHING) 

COLUMN! COLUMN 2 COLUMN3 COLUMN4 

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

MODULE 1 

Understand and apply tl1e principles of 
electricity 

l Electron Theory 1.1 Understands and deS(;ribes the following: atoms, molecules, ions, Examination and assessment of evident obtained from Demonstrate a clear theoretical and practical application of 
a compound, an element ionization. theoretical instruction as associated laboratory or workshop electricity. 

practical training. 
1.2 Describes: 

.I current flow in a conductor and cireuit; 

.2 potential difference; 

.3 conductors and insulators witb examples . 

1.3 Explains the following electrical tenns with relevant S}'lllOOls: 
current, volt, direct and alternating current, slatic electricity, 
resistance, volt drop. 

2 Diagrams and symbols 2.1 Draws simple circuit diagrams using tbe correct S}'lllOOis for 
electrical components. 

22 Describes parallel and series circuits. 

3 Electrical theory 3.1 Defines the following: Ohm's Law; Kirchoft's Law. 

3.2 Describes tbe uses of the Wheatstone Bridge. 

3.3 Calculates the voltage, current or nosistance in parallel or series 
circuits. 

4 Electrical instruments and test 4.1 Sketches and deS(;ribes the units and their applicabon: Voltmelet 
•pplications and an ammeter. 

4.2 ~n'bes: 

.I the use ofsbunts and series resistors; 
.2 the following testing equipment: insulation tester and 

continuity tester, multi_~. 



COLUM N I 

5 Work. ef1C11Y and power 

! 

I 

6 Electrical safety 

') Conductors 

a lnsub.rioo 

9 Baru:rics 

ELECfROTECHNOLOGY (FISHING) 

COLUMN2 COLUMN J 

K NnW I F.OC..F...JJN!l£RSTANOING & PROFICIENCY ·METHODS FOR DE~ONSTRATINC COMP£TENCE 

MODULE I 

5. 1 E:q~lains, with the relevant symbols, the difference between work, 
energy and power. 

5.2 Calculates the energy and work. 

5.3 Applies the equations related 10 vobgc, cuncnt, power and worl<. 

5.4 Describes !he o-ansfer of heat energy to electrical energy. 

6 Describes electrical shock, safe voltage range and safety 
precautions. 

7. 1 Describes factors governing conductor resistance. 

7.2 Determines re.sistivity values or conductol'3. 

7.3 Explains and calculates temperature coefficient with respect to 
resistanee of pure metoJs, cari>on, gcllTIOZliwn silicon, constantan. 

7.4 Compares resistan<:e variation with tempcrann increase of a 
conductor ot scmioonductor. 

7.S E:q!Jains the use of thermistors. 

8.1 Delinos the tenn insulator and ir. usaze. 

8.2 Describes: 
. I leaka&e and factors affecting insulation resistance; 
.2 the general pbysi<:al characteristics of insulation materials 

9 Describes: 
.I the voltaic ceO, primary cells and secondary cells; 
.2 the lead·uid and alkaline battery; 
.3 the charging process, maintenance and dangers associated 

with baneries. 

COLUMN4 

CRJT£RJA FOR EVALUATING COMPETENCE 
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ELECTROTECHNOLOGY (FISHING) 

COLUMN! COLUMN2 COLUMN3 COLUMN4 

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

MODULE I 

10 Magnetism and electromagnetism I 0. 1 Describes natural and artificial magnetics, magnetism, magnetic 
materials, magnetic field, magnetic flux and magnetic flub 
density. 

I 0.2 Defmes the force on a conductor in a magnetic field. 

10.3 Calculates field slrength, conductor current and effective length of 
conductor. 

II Electromagnetic induction 11.1 Describes electromagnetic induction and its application. 

I 1.2 Explains: 
.I 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 induction. 

11 Generators and motors 12.1 Knows and uses Fleming's hand Rules. 

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

12.3 Describes: 
.I variation in a simple loop generator; 
.2 the circuits of Shun~ and applications series and compound 

AC Motors; 
.3 the purposes of a DC motor starter; 
.4 the DC generator circuits for excitation and draws load 

characteristics; 
. 5 two types of windings for DC generators . 

-· 
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ELECTROTECHNOLOGY (FISHING) 

COLUMN! COLUMN2 COLUMN3 COLUl 

COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE CRITE 

MODULE! 

IIi Distribution 16. I Describes: 
.I the pwpose of switches, circuit breakers and fuses; 
.2 tbe sources of emergency electrical power supply and 

systems supplied; 
. 3 insulated systems and earthed-neutral systems . 

16.2 Explains: 
.1 an open circuit, earth and short circuit; 
. 2 how earth faults occur and are detected . 

17 Prot ci 17.1 Describes: 
.1 protection and the reasons for its installation; 
• 2 3 types of overcurrent protection relay . 

17.2 Explains: 
) 

.I the high rupturing-capacity fuses; 

.2 preferential tripping. undervoltage and reverse power 
protection; 

.3 tbe dangers for replacing a blown fuse, entering spaces near 
busbars and opening switcbhoard cubicles; 

.4 switchboard instruments transfonners and any potential 
dangers. 

]g Cables 18 Describes: 
.I materials and tbe reasons for the following in cables: 

conductors, insulation and sheathing; 
. 2 resistance and why terminals are to be secured and 1oclced . 

19 Maintenance 19 Describes: 
.l system isolation, carbon brush replacement and insulation 

resistance; 
.2 cin:ult breaker maintenance noting handling, tripping and 

.. __ interlock!,_ 



- -- - - -

APPLIED MARINE SCIENCE (FISHING) 

COLUMN I COW M-'12 COLUMN 3 

COMPETENCE KNOWI·EDCE, UNDERSTANDING & PROFICIENCY METHODS FOR O£MONSTRA l iNG COMPETENCE 

MODULE I 

Obtain !he malhematicalskiUs required for an 
.nderstar>ding of !he lheon:ti<:al knowledge in the 
certi ficatt COine$ 

I "Algebra" 1.1 Krows: Written examination and assessment f rride""" obtained 
. I the standard algebraic manipulations leading to !he from theoretical instruction . 

transportation of equations ar>d the iT solution. 
.2 how to produce a grapb of given or observed data ar>d 

extract infonnation from tbe grapb. 
.J how to convert ~tween polar ar>d rectan&UJar co-

ordinates. 
.4 bow to interpolate quickly and acxuratety • 
. 5 lhc properties of !he ellipse • 

1.2 Dtfincs: "error" as !he observed or calculated value minus lhe 
O'IJJ value. 

1.3 E10lalns the meaning of "absolute error"' and "'relative error" 

---

- -----

COLUMN4 

CRITERIA FOR EVAL UATING COMPETENCE 

1.1 Transposes equatio"" to isolate a given variable. 

1.2 Solves: 
.I equations, giVlltg a .... wers rounded to a speeifted 

number of decimll places or significant figures. 
.2 problems leadina to linear equations. 
.3 problems leading to siTnulations linear equation.• 

in two unknowns. 

I .J Plot points, gmn !heir Canes ian co-ordinates. 

1.4 Draws: 
. I a smooth graph through plotted points . 
. 2 a graph of given functions . 

1.5 Given lhc abscissa, reads the va~ of !he ordinate and 
vic:e versa. 

1.6 Extracts values from graphs on ship's data 

1.7 Uses: 
. I linear interpolation 10 find intermediate values 

in table sueb as ullage tables, deadweight scales, 
deviation table. 

.2 a calculator to convert between polar and 
rectangular co-ordinates. 

1.8 Interpolates in tables with two arguments. 

1.9 Performs linear extrapolation. 

1.10 ConsiJUCIS by plotting an ellipse. I 
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APPLIED MARINE SCIENCE (FISHING) 

COLUMN I COLUMN2 COLUMN3 

COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE 

MODULE I 

2 "Trigonometry" 2.1 Proficient in the use of trigonometrical function of angles. 

2.2 Knows: 
. I the range of values oftrigonometrical functions . 
. 2 the range of values of the inverse functions. 
.3 the value of radian . 

3 "Mensuration and Geometry" 3 Knows: 
. I perimeters and areas . 
. 2 the areas of sectors and segments of a circle . 
. 3 surface areas and volumes . 
.4 Simpson's t•, 2"' and 3"' Rule. 
.5 the construction of a circle through two known points 

when angle between two points is known (Snellius 
Problem). 

. 6 the properties of figures, parallel lines and constructions . 

-~···- -··--~--

COLUMN4 

CRJTERJA FOR EV ALUA TJNG COMPETENCE 

2.1 Solves: 
.I problems reducible to right-angle triangles of 

trigonometrical functions. 
.2 problems on oblique plane triangles using the 

cosine and sine fonnulae . 

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

3.1 Calculates: 
.I the perimeters and areas of: 

.I a square 

.2 a rectangle 

.3 a paraUelogram 

.4 a trapezium 

.5 a triangle 

.6 a circle 
. 2 the areas of sectors and segment of a circle . 
.3 the surface areas and volume of: 

.I a cube 

.2 a rectangular and 

.3 a triangle prism 

.4 a cylinder 

.5 a spbere 
.4 areas and centroids of irregular figures . 
.5 volumes and centre of gravity of volumes of 

irregular figures. 
.6 the distance from an object when the height and 

subtended vertical angle is known. 

3.2 Constructs: 
.I a circle through two known points wben angle 

subtended between the two points is known. 
. 2 a triangle from given data . 

3.3 Determines 
.I by plotting three given points and the theangles 

subtended by pairs of those points at a 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 tbe other two. 

1\) 
0 
0 
01 
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DRAWINGS (FISHING) 

COLUMN! COLUMN! COLUMN3 COLUMN4 

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

MODULE I 

Understand and apply the principles of mechanical 
drawing 

I Types of drnwings 1.1 Explains the foHowing: genernl arrangement assemble, Examination and assessment of evident obtained from Demonstrate by completing aod extracting information from 
component, pictorial drawings. completing mechanical drawings. mechanical drawings. 

1.2 Storage of drawings: cabinet, computer and microfilm. 

2 Linework 2.1 Draws examples of lines, tangents. 

2.2 Demonstrates fll'St angle and third angle projections incloding 
hidden detail. 

2.3 Completes orthographic projections with sectional views. 

3 Pictorial projections 3 Draws isometric and ohlique projections. 

4 Development 4 Draws developments of circular !ranking intersections, cone, 
square pyramid, square-to-rouod transition pad. 

5 Screw threads and fasteners 5.1 Identifies and describes left- and rigbt-hand threads, thread 
terminology, thread types, multiple threads, hexagonal nut. 

5.2 Draws threads, nut, studs, bol~ washer assemhlies. 

53 Identifies and describes the socket-head scrw and machine 
screw ranges 

6 Locking and retaining devices 6 Describes: 
.I locking plate; Simmonds lock-nut; lock, spriag and tab 

washer and peering and wire locking; 
.2 taper pins; bifurcated taper pins; parnllel and split pins; 

wire rings and air clips. 

7 Riveted-type fasteninings 7 Describes: 
.I the different rivet heads; blind rivet nuts and blind screw 

ancbors; 
.2 the 4 riveted types of joints; 
. 3 the "hucbolt" fastener . 

8 Welded connections 8 Describes various welded connections and the symbols. 
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DRAWINGS (FISHING) 

COLUMN I COLUMN2 COLUMN3 COLUMN4 

COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRA TlNG COMPETENCE CRJTERIA FOR EVALUATING COMPETENCE 

9 Dimensioning 9 Describes datum dimensioning and dimensions a simple 
component with the correct standards. 

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

II Geometrical tolerancing 11 Describes geometrical tolerancing giving the symbols. 

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

13 Bearings, seals and lubrication 13 Describes: 
.I 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 capabilities; the tapered-bore bearing and 
location; 

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

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

14 Engineering drawing practice 14.1 Makes an engineering drawing employing: sections in 2 
parallel planes; revolved, thin, palt, half sections; hidden 
detail; symbols; surface finish; angular and auxiliary 
dimensions; arrowheads; centre & leader lines; pitch-circle 
diameters; threads, hatching; enlarged views. 

14.2 Uses applications as OQ!>I'2.1!_riate for units I to 13. 

-
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GENERAL ENGINEERING SCIENCE/APPLIED MECHANICS (FISHING) 

COLUMN I COLUMN2 COLUMN3 COLUMN4 

COMPETENCE KNOWLEDGE, UNDERSTANDING & PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE CRITERIA FOR EVALUATING COMPETENCE. 

MOnifl.F. 1 

I 

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

I Statics 1.1 Deftnes the following tenns with the relevant formulated Examination and assessment of evidence obtained from Demonstrates a clear theoretical basis of mechanics. 

symbols: theoretical instruction and associated laboratory equipment 
.I area, volume of figures and shapes; training. 
.2 mass, weight; 
. 3 density, relative density and centre of gravity . 

1.2 Defmes: 
.I a moment, couple and equilibriwn; 
.2 vectors and vector diagrams applicable to the Triangle 

and Polygon of forces. 

1.3 Understands the action of concentrated loads on beams and 
cantilevers. 

1.4 Describes and defmes, with the relevant symbols: 
.I Stress-tensile, compressive, sheer, 
.2 Strain--Hooke's Law, elasticity, factor of safety, elastic 

limits, yield point, ultimate and breaking strength. 

2 IGnematics 2.1 Defmes with the relevant symbols: distance, speed, 
acceleration, velocity, average velocity and relative velocity. 

2.2 Applies the formulae: 
V =u±at 
V'±as 
S= ut+ at1/2 

3 Dynamics 3.1 Defmes: 
.I with the relevant symbols: work, power, energy, force, 

force of gravity, inertia tiiction and coefficient of 
tiiction; 

.2 kinetic and potential energy; 

.3 Newton's 3 laws of motion. 

3.2 Applies the formula: 
fnrcf": = ~~c:. 'IC ar.r.P.IP.~tinn 



GENERAL ENGINEERlNG SCIENCE/APPLIED MECHANICS (FISHING) 

(OL UMNI COUIMN l COLUMN) 

GOM PETENCE KNOWLEO<;E, UNDERSTAND INC & PROnCI£NCY M ETHODS FOR OEMONSTRA T ING COMPETENCt: 

MOtuLEI 

~ HydrostaticJ 4. 1 Defines: 
. I a Ouid; 
.2 Mtb the rcleo.._ symbob, prc:ss<R; atlnoOphctit 

pressure; ot.Giule pras.n pu&e: prcsswc; liquid 1..<1 
and-

.3 the principles ofOOIArion. 

4.2 Describes: 
. I the OI>"Tation and usc of the following instNIIICnts: 

piaomotcr, -~. b&romctcr, Bowdon prcSIIfC .... 
.2 the prineiplcs of bydnulic liftiroc II10dUoes; 
.l lhe enc:rzics s1«cd in liquids in motion prc$Sift, It~ 

and polential. 

4.3 Slalet: 
. I lhe volumclric now b vclocky x cross-~ectlooat..-; 
.2 lhe mass of flow is velocily x cross-sectional area 1 

6moily. 

s Sirt111e mac:lllnc:s s Dactibcs: 
. I tbc opcr.uions of •~le lilting mocbines, ~e:n:w jac:<, 

bydrauli<; jack, rope pulley blocb, worl<; driven ani 
. ...... blocks; 

.2 lhe lcmlS wlochy ratio, mechanical advanlaJC, 
cft'icicncy. 

- ---~ 

~ 
I 

COL UMN 4 

CRJTERlA FOR EVALUATING COMPETENCE. 
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I HEAT ENGINES/THERMODYNAMICS (FISHING) 
I 

COLUMN I COLUMN2 I COLUMN3 COLUMN4 

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

MODUl.E I 

Understand the theoretical principles of 
Thermodynamics and Heat Engines in respect 
of the following principles 

I Thermodynamic properties l.l Defines the terms and relevant symbols: Heat, temperature and Examination and assessment of evidence from theoretical Demonstrate a clear theoretical basis of Thermodynamics 
scales, calorific value, specific heat, pressure, volume, enginery, instruction and associated laboratory equipment training. and Heat Engines_ 
absolute quantities, solids, liquids and gases, vapours expansion. 

1.2 Describes: 
.I linear and volumetric expansion; 
.2 enthalpy of fusion and enthalpy of evaporation. 

1.3 Detennines the amount of expansion due to heat action. 

2 Thermodynamic energy 2.1 Describes ''internal" or "intrinsic .. energy. 

2.2 Defines: 
.I kinetic and potential energy as molecular energy; 
.2 heat flow and work; 
. 3 the first law of thermodynamics . 

3 Heat transfer 3.1 Defines best transfer by conduction, convection and radiation. 

3.2 Describes laboratory equipment to determine specific best capacity 
and fmal temperature. 

3.3 States Fourier's Law for conduction. 

3.4 Explains coefficient of thermal conductivity. 
' 

4 Vapour 4.1 Defines saturated, dry, we~ superheated vapours and dryness 
fraction. 

4.2 Describes the relationship between pressure and temperature for 
saturated liquids or vapours. 

4.3 Uses tables of thermodynamic properties (Steam tables) to 
determine values of enthalpy, internal energy, volume at given 
pressures and/or l<:lllperatures. 
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HEAT ENGINES/THERMODYNAMICS (FISHING) 

COLUMN I COLUMN2 COLUMN3 COLUMN4 

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

5 Ideal gases and gas cycles 5.1 Dcfmes critical temperature, ideal gas and perfect gas, ideal-gas 
cycle. 

5.2 States Boyle's and Charles's Law. 

5.3 Sketches P-V and V-T curves or graphs. 

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

5.5 Describes: 
.I the practical engines modelled on the cycles of 4 above; 
.2 single- and double-acting reciprocating engine applications; 
.3 the Rankie Cycle and state the effie ratio; 
.4 sketches the components of a steam plant: boiler, steam 

turbine, condenser and feed pump. 

6 Thermodynamic process 6.1 Defines a thermodynamic process in the forms of heat transfer 
and/or work transfer. 

6.2 Explains 
.I the Second Law ofThermodynamics; 
.2 P-V diagrams of the following standard processes: pressure 

remains constant, volume remains constant, temperature 
remains constant, zero heat transfer and polytropic expansion 
and compression. 

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

7 Work transfer 7.1 Defines work with relevant symbols. 

7.2 Describes P-V diagrams relating to work done and work transfer for 
a vapour in terms of pressure and volume. 
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HEAT ENGINESn:'HERMODYNAMICS (FISHING) 

COLUMN I COLUMN2 COLUMN3 COLUMN4 

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

g Heat engine cycles and internal 8.1 Describes: 
combustion engines .I the 2 and 4 stroke internal combustion engines operation 

cyele with crank angles, port timing or valve timing; 
.2 beat balance 

8.2 Determines: 
.I the engine efficiency from energy input and energy output 

and energy losses and mechanical effiCiency from brake and 
indicated power; 

. 2 indicated power . 

8.3 Defmes stroke, swept volume, compression ratio. mean effective 
pressure, indicated power, friction power, brake power. 

8.4 Sketches and describes indicator diagrams and the purpose of talcing 
these diagrams. 

9 Air compressors 9.1 Describes the operation of an air compressor. 

PV 
9.2 States the rn• =constant and -- =constant apply. 

T 

10 Combustion of fuels l 0.1 Describes the following terms: combustion, calorific value, flash 
point. 

10.2 Determines the minimum air required for complete combustion. 
' ---·----



HEAT ENGINESffHERMODYNAMICS (FISHING) 

C OLUMN I CCLUMr l COLUMN J 

C OMPET ENCE KI'OwttDGE, UNDERSTANDING & PROFICIENCY MElliOOS FOR D'EMONST'RAT1NC COMPETENCE 

~IODUL£ 2 

Undmtand.llhe lbeoretical principles of 
TbennodyTwnica and Heal Engines in respect 
of lhe folloWIIl& principle$: 

I Refri&eration cycle I . I De$oibes: As for module I. 
.I lhe refri&eration cycle wich comparison 10 lhe beat 011p 

cycle. 
.2 refri&erants and tileir propertiu; 
.3 and skcccbcs tile coiiiClC)IICnU of a refriaonrion plant: 

e--.pontor, ~. condcmer and CIJIIIISioo vaNe; 
,4 tile vapou'~ cycle. 

1.2 Stal .. lhatlhe planl performance is rrlaiCd to lhe quanlity of cners.y 
extra~ed per unit of cners.y a..,plled. 

2 Boilers and evapOrator feed water 2.1 De~ ppm, dissolved solids oonwninalion. 

2.2 Oete~, the chan"" in dcrulty due to eonwnlnation. 

C OLUMN4 
I 

C RJTERIA FOR EVALUATING COMPETENCE 

As for module I. 
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WORKSHOP TRAINING (FISHING) 

COLUMN! COLUMN2 COLUMN3 COLUMN4 

COMPETENCE KNOWLEDGE, UNDERSTANDING AND PROFICIENCY METHODS FOR DEMONSTRATING COMPETENCE CRITERIA FOR EVALUATING COMPETENCE 

I Diesel: Assessment of evidence obtained from specialist workshop 
.I Safety in the Workshop rraining including practical demonstration, exercises and 
.2 Correct use of tools and equipment simulation. 
.3 Vernier and Micrometer 
.4 Bolts and Nuts Practical exercises and instruction conducted under 
.5 Fire Triangle inside the engine approved and truly realistic training conditions ( eg 
.6 Diesel engine parts simulation) using approved equipment. 
.7 Operation of the 4-sttoke cycle diesel engine 
.8 Stripping and assembling ofC I engines 
.9 Valve timing diagrams 
.10 SpiU timing of Compression Igoition engines without 

timing marks 
.It Fuel systems 
.12 Lift pumps 
.13 injectors 
.14 Lubricating systems 
.15 Tune-ups 
.16 Pre-sllllt cbecks 

2 Electrical: 
.I Soldering teeb.niques and practice 
.2 Joints and splices - tecb.niques and practice 
.3 Circuit wiring and colour codes 
.4 Cireuit diagram interpretation 
.5 Planning and eonstruction of basic electronic cireuits 
.6 Printed cireuit desigo and processing 
.7 Basic testing of cireuit perfonnance 

3 Fitting: 
.I Electtic drill press and drills 
.2 F'des 
.3 Grinders 
.4 Hacksaw 
.s Measuring equipment 
.6 Micrometers 
.7 Punches (Heat treatment and sharpening) 
.8 Scriber 
.9 Square 
.10 Taps 
.II Vernier callipers 
.12 Vernier height gauge 

--· -----······················ 


