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ABSTRACT

nem再orroleofthemarineengineeringdepartmentoHAMUmemberuniversities／fhcuItiesistoprovide

lheirundergraduatestudentswithe脆ctiveandhighlylevelededucationandtrainingtobeahighlycompetent

marineenglneer．

Standingatthispointofview，theauthorshaveconsideredthee蝕ctivetminingmethodincompliancewith

STCW’95conventionandtheCodes．Withoutdoubt，thetraditionalmethods，uSlngShipsinserviceand／or

tralnlngShips，tOprOvidepracticalexperiencehavelongbeenrecogtlizedasthee飴ctivetminingmethodby

marineenglneerlngir）Stitutions・Ontheotherhand，englnerOOmSimulatorshaverecentlybeguntoattract

noticeasanewtrainingmethodbecauseoftheseveraladvat）tageSOVerthetraditionalmethods．

Inthefirstpartofthispaper，aCOmParativestudyamongthetrainingmethodsutilizingashipinservice，a

trainingshipandanenglnerOOmSimulatoriscarriedout，bytakingaccountofthemeritsanddemeritsofeach

tralnlngmethodirlviewofreality，repeatabilityandtypesoftrainingconcepts．Consequently，thewayto

Organizethemoste飴ctivetminingmethodfbrIAMUmemberuniversities／fhcultiesareproposedinthefirst

partofthepaper・

In addition to this，the authorsalso considered additional training programs which aims higher

COmpetenCiesfbrmaritimeinstitutegraduatesthanthemit）imumrequlrementforthecompetencesshowninthe

tablesA－IIl／1andA－ⅠⅠⅠ／2intheCodeofSTCW’95．Inthesecondpartofthepaper，theauthorsalsodiscuss

WhatanadditionalcompetenceshouldbeTleededforthegraduatesfromadvancedmaritimeuniversitiesand

PrOpOSeaCOmpetenCeformanagingtheriSkinmachineryspaceonboardshipastheadditionalcompetenCefbr

StudentsofIAMUmemberinstitutions．

1．Imtrodut：tion

Importanceofthesafttyatseaandpreservlngtheseaenvironmenthasbeenincreasedintheoperationsof

theshipsduringlastdecades．Tbachieveasaftnavigationandpreservetheenvironment，Shipsareequipped

accordingtotheIMOregulationsandstandards．
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Ontheotherhand，SeaPerSOnnelarethepeOplewhofulmlthesetasksbyuslngtheequlpment・Therefore，

thetrainingofthesea蝕■erSforupdatedinformationandforbetterskillsalsobecameaverycrucialissue．Even

thoughtherearenewregulationsandguidelines，thisstilldoesnotreducetheaccidentswhich80％ofstill

CauSedbyhumanmistakes・ThetasksexpeCted舟omtheseapersonneltoprovideasa飴navigationare：

＋　Tbperbrmtheirdutieswithoutriskingthesafttyoftheship，

◆　Tbbeabletotakeactionhstlyandreliablywhenat）yuneXpeCtedeventoccur・

SuccessofachevingthesetasksarebasedontheleveloftheperSOnnel’sknowledgeandskills．Thelackof

thesecausestheperSOnnelnotbeingabletousetheequlPmentSaPPrOPriatelyande脆ctivelythatalsoincreases

theriSkinanabnormalsituationresultingmoreharmattheincident．

Inthispaper，tWOmaintargetsarefocusedregardingtotheimprovementofthetrainingandeducationof

marineenglneerlngStudentsofUuはUuniversities．Theseare：

（i）toproposeausefulmethodtoorganizethemoste蝕ctivetrainingmethodforthestudentsofthe

MariTleEngineeringdepartmentsofIAMUinstitutions．

（ii）tomakeitclearwhatthedi飴rencebetweentheminimumrequirementforthemarineengineers．

COPetenCeSinaccordarLCewithSTCWCodeAandtherequlrementtObeaquali鎖edmarineenglneerin

ViewofIAMUobjectives．

2・CompetencyLevelsand取ainingMethodsAccording10STCW，5

CompetencyLevelsofEngineerOfficersfbroceangolngVeSSelsarebasicallyclassifiedintotwocategories

inSTCWCodeA－IIIasfollowsl1】：

◆　OperationalIjVel

◆　ManagementLevel

ForOperationalLevel，恥bleA－ⅠII／1dehesthespecificationofmimimumstandardofcompetenCefor

O餌cersinchargeofanenglneWatChinamannedenglnerOOmOrdesignateddutyenglneerSinaperiodically

unmannedenglnerOOm・ForManagementLevel，¶lbleA－II1－2definesthespecificationofminimumstandard

OfcompetenceforchiefenglneerO疏cersandsecondenglneerO疏cersonshipspoweredbymainpropulsion

machineryof3，000kWpropulsionpowerormore．

Tbdemonstratethecompetenciesforbothoperationalandmanagementlevels，di蝕renttypesoftrainlng

methods recommendedin STCW95．These training methodsbased on STCW95could belisted as the

bllowlng：

i・Classrooms／WbrkshopsrLaboratories

ii・ShipsInService（MerchantShip）

iii．TrainingShip

iv・EngineRoomSimulator（ERS）

AssuggestedinSTCW’95，1absandworkshopscouldbeusedtodemonstratesomeofthecompetenCies．In

thispaper，thismethodisconsideredasthebaselevelandthefundamentalteachingmethodologyfbrmaritime

institutions．Therefbre，theworkshopandlabtrainingorteachingsarenotconsideredasanalternatjvemethod

totheotherthree．

Forthe purposeofthispaper，thefollowlngaSSumptionsaremade regardingto thetypesoftraining
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methodsunderstudy：

◆　Shipin－ServiceisanordinarymerchantshipthatcomplywithIMOregulationsandstandards【1］，

◆　TrainingshiphasboththenavigationperSOnneIandtmininginstruCtOrS

◆　SimulatorisaFullMissionTypel2］．

Inviewoftheseassumptions，SummaryOfmeritsanddemeritsofthreetraiTlingmethods－ShipinService，

TrainlngShipandEngineRoomSimulator－areCOnSideredandlistedintheh110WlngSeCtions．

2・1ShipsimSerYice（M．Ship）

O Classicalmethodthatisstillpreferredbymanyinstitutions

O　“Actualworkingplace’’afterschool

O Trainingrecordbookisprovidedwithguidelines

O Havingthefirstpri0rityoftheM・Shipiscommercial，nOaCtiveresponsibilitymaybegiventotrainees

O Di餌cultyoftminingsomesubjects

O Di餌cultyoffindinganappropritecommercialShip

O Unscheduledeventsandlearnlng

O Difficultyofevaluation

O DependenceonteachingskillsofChieforSecondEngineers－di岱cultyofstandardization．

2．2midngShip（TSMp）

O Navigationisbasedonthetraimingcurricula，

O A“goodtrainingprogram”mayeasilybeachieved．

0　ActualworkingpIaceaftertmininglSSimilar

O Havingtrainingpersonnel，POSSibilityofstandardization．

O Stillsomemalfunctionscannotbeimplementedandsomecertainresponsibilitiescannotbegivento

thestudents

O tOOCOStly

2．3EngineRoomSiJtLuIator（ERS）Thining

O Theoperationsofthemachineryaresimulatedascloseaspossibletotheiractualconditions，

O Trainingfbrbothnormalandabnormalcondition“repeatedly”

o Cost－e鮎ctive

o　Timee蝕Ctive

O Flexibleandcontrolledscheduleofthetrainingcurricula，

o Controlledevaluationofthestudents．

O Possibilityofsettingstandardsforglobalization

O EventhoughERSsimulatestherealenglnerOOmenVironmentandsystems，Still“ERSisnotthe

actualworkingplaceoftmitleeS’’

3．EⅥALUAnONANDCOMnゝRISONOFTMNGMETHODSBASEDONSTCW95

HavingthesuggestedtminitlgmethodsinSTCW95，theauthors’intentionistocomparethesemethods

basedonsomecriteriaaswellasinviewofthemeritsanddemeritsofthesemethodsexplainedintheprevious
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SeCtion・Inthissection，tOpe血rmadetailstudyandevaluation，eaChofthefollowingfourcriteriaare

COnSideredforcompariSonofthetTainingmethodsagainsteachother：

◇　　Reality，

◇　　Repeatability，

◇　　乃peA，

◇　　乃peR

The伽sttwocriteria，RealityandRepeatability，arebasicexpectationsfromatrainingmethodtohaveto

trainmarineenglneerlngCandidates・WhiletheERStraininghassomanyadvantagesoverT・ShipandM・Ship

tralnlng，itisauthors’interesttofindouthowERStmininglSgOOdwhenrealityissueisconsidered．AIso，

authors’anotherinterestistocompareERStminingwithM．ShipandTShipthathaveactualshipenvironment

butprovidelimitedaswellasunrepeatabletrainingsu匝CtS．

ThehstcompetenCerequiredforamarineenglneeristokeepallofthemachinesandsystemsunderthe

normalcondition・Thisis vaIid fbr both operationaIand managementlevels．In order to achieve this

COmpetenCe，marine englneerS have to know what normalconditionis and to be able toforecast the

malfunctionswhenanabnormalconditionismonitored．Tbachievethis，thepurposeofthetraininglStOkeep

allofthemachineryunderthenormalconditiomThistypeOftrainingcriteriawillbede伽edandcalledas

“TypeATmining’’throughoutthispaper．

nesecondtypeofcompetenceistorecovertheabnormalconditiontonormalconditionbasedonthe

knowledgeandexperience・ForthiscompetencちmarineenglneerShavetoknowthedif托rencebetweenthe

normalandabnormalcondition，theprocesstorecoverandshouldnotfhllintothepanicconditionwhenan

abnormalconditionoccursJnviewoftheskillsandexperienceneededtorecovertheabnormalconditiontothe

normalone，SetOfrepeatedtrainingwithabnormalconditionisneedcd．nistypeoftrainingcriteriawillbe

de丘nedandcalledas“1サpeBtraining’’throughoutthispaper．

SinceoneofthepurposesofthispaperistoproposeawaytooIgani2：ethemoste飴ctivetminingmethod，

theprocedureofcomparisonformanagementlevelwillonlybeshownaSaneXamplcwithsomeexplanationin

thefollowlngSeCtion．ThedetailprocedureforbothoperationalandmanagemeTltlevels are refbrredto

describedinanotherpaperpresentedbytheauthorsl3］．

3・1CompariSonofMethodsbrDemotIStratingCompetence（ManagemetLtLeveI）

BasedontheR〉urCriteriaexplainedbefore－reality，rePeatability，TypeA，andlYpeBtraining－，eaCh

COmpetenCeundercolumnlofThbleA－IIIr20fSTCW’95isevaluated，andgradinglettersA，BandCare

assignedbasedonthemeritsanddemeritsofeachtminingmethods．Themeat11ngSOfthesegradesare：

A－Better：mOStlypreferredtypeoftmining

B－Good：SOmetimesprefbrredtypeoftmining

C－Ayerage：rarelypreftrredtypeOftmining

TheresultsofthisevaluationfbrManagementLeVelareinsertedintoasimilartableasin恥blelandthe

SummaryOfthejustificationfortheevaluationisdescribedbelow．

Whenrealityisconsidered，M・ShipisthebettertminingmethodcomparlngtOT・ShiportoERStraining

methodsbecausethatis the actualenvironmentwherethe tmineeswillperformtheirduties underfulI

responsibility・T・ShipisalsoverycloseincoverlngmOStOfthecompetencies・ERSisconsideredthatits
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environmentre鮎ctstherealitylesscompa－lngtOM・ShiporTShipand‘‘CMo一山B，，lettersareglVenforthe

COmpetenCies・Thisisbecausenomatterhowthesimulatoriswelldesignedtomaketheenvironmentcloseto

real，itisstillthesimulatoranditisverydifnculttocreatethesametrainingbasedonreality・Onlysome

COmpetenCies，SuChasoperatingcontroIsystems，mightbeimplementedclosetorealityinERStrainlng．

1もbIel・Comparison恥bleofMethodSbrDemonstratingCompetetLCe（ManagementLeveJ）

ReaI‡吋 Re匹細abIl町 A T raInlng m 仙ng

Com 匹tenCe M ．S．T．S．ERS M．S．TJS．ERS M ．S．t S．ERS M．S．t S．ERS

M arine Engineerh g

Plan and scheduIe operd ions A A B C B A A A A C B A
Startup and shutdown m ajn propulsion

and auxiliary m achinery lnCIuding

associd ed svStem S

A A B B B A B A A C B A

O perate，m Onitorand evaJuate engine

PerForm ance and capacitv
A A B C B A C A A C B A

M aintajnsafety ofengine equipm ent，

Sl侶tem S and seⅣiceS
A B C C B A B A A C B A

M anage fueland ba”astoperations A B C B A A B A A C B A
Use internaJcom m unications system s A A B B A A B A A C B A

ElectrIcal，EJectronIc and Control

EnqlneerInq
O perae electricaJand electroniccontrol

equlPm ent
A A B C B A B A A C B A

Test，detectfaultsand maintain and

restore electricaLand electroniccontrol
equipm entto operating condition

A A C C B A B A A C B A

Maintenance and Repa轟r

O rganize safe m ajntenance and repair

PrOCedures
A B N仏 B A N／A B A N仏 C B N／A

Detectand identWythe cause of

m achinery m aJfunctions and correct
A A C C B A C B A C B A

Ensure safe working practices A B N仏 C A W A A A 伸A C B NノA

ControlJing the Ope帽t暮On OIthe Ship

and Care forPersons on Board
Controltrim ，StabiJity and stress A A C B A B B A A C B A

Monitorand controIcom pliance with
leglSlative requlrem entS and m easures to

ensure sfety ofl汗e atsea and protection

Ofthe m arine environm ent

A A C A A A A A A C A A

Regardingtorepeatability，ERStrainingisbettersinceitprovidesthepossibilitytoimplementalmostallof

thetrainingtopicsfbrcompetenciesrepeatedly．TShipisalsogoodfbrrepeatabilitysincethescheduleof

T・Shipiscontrolledaccordingtothetminingprogram．InM．Ship，Onlysomecompetenciessuchasnormal

WatChkeepingoperationsrepeatablebecausemostofthescheduleofenglnerOOmOperationscannotbeplanned

basedonthetrainingprogram・Also，rePeatingmalfunctionsisnotpossibleinM．Ship．Ontheotherhand，

M・ShipisthemostefftctivetrainingmethodformaintainingasaftenglneWatChsincearegularandsystematic

englneWatChtwiceadayhastobemaintainedforalongtimeofnavigation．

In view oflYpeA training，TShip and ERS trainingisfound better since the realityis not under

COnSiderationandalmostal1competenciescanbecovered．InbothERSandTShiptraining，Studentsare
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assignedwithspec泊cresponsibilitiesandinstruCtOrmakessurethatallcompetenciesforoperationaHevelare

Satisfied・Whereas，Studentsaremostofthetimesassumedtobeobservantandactiveparticipationunderan

instruCtOrCannOtbegivenduringthetraininginM．Ship，therefore“B’’letteIisassignedforallcompetencies

brM．Sbip．

ConsideringTypeBtmining，thetrainingprogramforcreatingmalfunctionscannotbeimplementedin

M・Shiptraining・TShipisstillarealshipanditisnotpossibletocreatemalfunctionsandcontroltheprogram

fbrthetraining．Ontheotherhand，ERStraininglSalmostperftctfbrthistypeOftrainingsincethereareno

actualbreakdownswhenmalfunctionsarecreatedandassociatedtroubleshootingskillsaredeveloped・For

example，handlingthepanicandstresscanbetrainedonlyinERStraining．Therefore，letter“A’’isasslgnedfor

almostallofthecompetenciesundertheERScolumnofnblel．

3．2　ResultsontheComparisonor取ainingMethodsbasedonSTCW，5

1nordertosummarizetheevaluationshowninrIbblel，thegradinglettersinthetableareconvertedinto

numericvaluesbasedonthefollowlngCriteria：

A≧2．5

1．5≦B＜2．5

C≦1．5

TheresultingnumeriCalvaluesforeachtrainingTnethodandcompetenciescollectedandaveraged・Final

numericvaluesareconvertedbacktothegradinglettersbasedonthesamecriteria・Aflerhavinglettersthat

includesallcriteria，namely，reality，rePeatability，TypeA，andTypeB，aSummarytableisreconstructedas

seeIlinl臨ble2．

1甘bJe2．SummryOfCoJtLPariSOJ）lhb）efbrDemonstratingCompetence（ManagementLeYel）．

Com petence T・ShIp M ・Ship ERS
MarinoEnがneering
Planand schedule operations A B A
Startupandshutdownmainpropulsionandauxiliary machineryincluding
associated systems

A B A

Operate，m Onitorand evaluateenqineperform ance andcapacity A B A
Maintainsafetyofengineequipment．sYStCm Sand services B B A
Managefueland balIastoperations A B A
Use internalcom m unicationSSyStemS A B A
Electr轟Cal，Electron］cand ControIEngheerIng
Operate etectricalandelectroniccontrolequipment A B A
lもSt．detectfaults and maintain and restore electricaland electronic A B A
COntrOIequipm entto operating condition
M alntenanceand RepaIr
Organizesafe m aintenance and repairprocedures A B N／A
Detectand identifythecause ofm achinerym alfunctionsandcorrectfau他 B B A
Ensuresafe working practices A B N／A
Controlling theoperation ofthe ＄M p and careforper＄On＄On board atthem anagem entlevel

Controltrim ，StabiIityandstress A B B
Monitor　and　contror　COm Pliance　with legisIative　requtrernents　and

A A Ameasures to ensure safe　oflLfe atsea and protectIOn Ofthe m anneenvironm ent

neresultingtablescanhelpaninstitutiontoe飴ctivelyorganizetheavailabletrainingmethodsinthe

Curricula．Forexample，atImMF；TShipisbeingusedasthebasiclevelforrecognlZlngtheparts，SyStemS，
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andoperationsvisuallyundertheinstruCtion．Ingeneral，thesetminingmethodscouldbeusedforthefollowlng

purpOSeS：

TIShip：ぬrrecognlZlngpartS，SyStemS，andoperationsvisually．

M．Ship：forpracticingtheenglnerOOmOperationsintheactualworkingenvironment．

ERS：tOO飴rrnoreadvancedtrainingssuchastoincIeaSetrOubleshootingskillsofthetrainees．

4・AdditionaICompeteJlCeSbrbeingaQuali鮎dEngineerOfficer

Anarticle ofTMO NEWS said，“Ot）e Ofthe key di脆rerLCeS between STCW’95and the previous

Conventionistheemphasisoncompetenceratherthanknowledge’’【4】．Inthelightofthissentence，itis

reasonabletosupposethatourproposaltoorganizethetrainingmethodisbasedonthecompetenceevenfbrthe

managementleveLInotherwords，theproposedmethodisusefultoorganizethetrainingprogramfbrenglneer

Ofncers’1icenses・ConsideringtheroleofIAMUmemberuniversitiesasleadingtheMaritimeEducationand

Training（MET）intheworld，itisjustaminimumrequirementtoorganizeandimplementthetrainingprogram

fbro餌cers’1icenseeveniftheprogramisthemoste脆ctiveone．

Inordertoo飴rtheadditionalcompetencemostlybasedonknowledgelevelforbeingahigh）yqualified

englneerO餓cer，itisworthconsideringtheproceduretorestoretothenormalopeIationalconditionafterfacing

asevereaccidentinthemachineryspace．Insuchacase，englneCrO岱cers負rsthaveto且ndoutthecauseand

measuretheleveloftheincidentusltlgtheirknowledgeandexperience，Whicharemainlycoveredasthe

COmpetenCeSShowninthetableA－m／land20fSTCW95．

1nadditiontothesecompetenCies，teamWOrkamongtheenglneerOfficersandtheleadershipoftheChief

Engineer o餌cer as wellas the risk management to predict and preparefor the accident are absolutely

indispensablebecausethemachinerysystemofatypicalmodernshipisverymuchcomplicated．

Ontheotherhand，itiscommonunderstandingthatfhcingtoasevereaccidenteasilycreates‘Panic’tha1

0ftenleadstheincreaseinthehumanmistakesinspiteofthetheoreticallyglVenCOmpetenCeS．Furthermore，

fatigueandstress，Whichsometimesareimpossibletopreventperftctlybecauseofthenatureofthehuman

being，lnCreaSethehumanerrorsadditively．However，thetminingforhavingtheknowledgeandexperienceof

Whatsituationscreatesandleadstomakehumanerrorsmaycreatequalificationstocontrolpanic，StreSS，and

fatigueandtofbcusonwhattodocorrectlyunderthesedi伍cultcircumstances．

Basedontheabovediscussions，theauthOrsproposethefbllowlngadditionalcompetencesforbeinga

qualifiedenglneerOfncer；

◆　1tamworkamongengineero疏cers（howtobepartoftheteam）

◆　Leadership（howtoorganizetheteam）

◆　Safbtycultureandmanagementoftheriskinthemachineryspace（howtopredictat］dpreparefbran

accident）

＋　Aspectoflhehumanerror（thecauses，behaviorsandresultsetc・）

＋　Communication aspects（how to communicatein multicultural environment　with better

COmmunicationskills）

Theauthorswouldliketopointoutthateducationandtrainingcurriculumtodemonstratetheseadditional

COmpetenCeShavetobeprovidedtotheundergraduatestudentsoflAMUmemberuniversities・
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5．CONCLUSION

Thepurposeofthecomparativestudydiscussedinthispaperisnottodecidewhattrainingmethodisthe

bestforallofthecompetenciesneededtobeaquali鮎dmarineenglneerbasedonourresultsobtainedherein・

Rather・tOhavesomecomparativeresultsforthetrainingtypessothatsomerecommendationstoMaritime

Institutionscanbemade．

Maritimeinstitutions around the world are uslng di飴rent typeS Of training to comply the same

COmPetenCiesasexplainedinSTCW’95andtheCode．Becauseofthesedi蝕rences，itwasauthors’specia）

interesttofindoutthemostefficienttminingmethodandtakeactionsbasedonthat・Theresultsinthispaper

Showthatoneinstitutioncat川Setheavailabletrainingmethodse伍cientlywithguidanceofsuchcomparative

tables．

Basedontheresultsoftheprevioussections，itisconcludedthatERStrainingcouldbeusedtogrvemarine

englneerCandidateshigher－levelqualincationsdiscussedandproposedinthispaper・Forexample，theuseof

ERSfbrtea血－managementandforcommmiCationskillscouIdveryefncientlybearrangedbecauseofthe

OpPOrtunityofpreparlngthescenariosbasedonthetypeofthetmirLingandeducation．Furthermore，by

PrOVidingascenari00fsimuIatedsevereaccidentsinthemachincryspace，marineenBlneerCandidateswil‖）e

abletoexperienoethesituationwithoutanydamagetotrainingequlpmentS．Throughthistypeoftraining，

marineenglneerCandidatescaneasilylearnthesafbtyculture，howtomanagetheriSkandtheaspeCtOfthe

humanerror・Simultaneously，thebehaviorsofthetraineesduringthistypeoftrainingrecordedonERSwill

PrOvidetheacademicsta仔ofthedepartmentofmarineenglneerlt）gWithopportunitiestodevelopresearch

topicsinordertopreventmistakesbyhumat）errOrS・Therefore，authors，proposalisthatIAMUinstitutions

Shouldintroduceandextensivelyusethestate－OfJtheERSsit］theundergraduatecurricuJaforbothstudentsand

academicstafFatIAMUuniversities．
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