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Development of a Training Model for Electro-Technical Officers on Ships

Ki-Tak RYU - Yun-Hyung LEE*

(Korea Institute of Maritime and Fisheries Technology)

Abstract

The purpose of this paper is to develope a training model and to make a syllabus for electro-technical

officers(ETOs) on ship.

In order to complete the purpose,
electro-technical officers and also examine the foreign, domestic cases.

firstly we study on qualification for

Secondly, through the STCW

convention and the IMO Model Course 7.08, we have compared the standards of competence for officers
in charge of an engineering watch and ETO, and analyze the additional standards of competence to acquire
the ETO’s licenses. Finally, based on the results of this, we will suggest the development of a training
model that officers in charge of an engineering watch must complete in order to obtain an ETO’s license.
This paper is expected to be useful in the educational institution preparing for training course.
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<Table 1> Details that should be contained in
the document

The contents of document

- your employer’s name and contact

details
- the name, tonnage and type of
vessel(for example, cargo vessel,

tanker, bulk carrier)

- the type of cargo carried and area of
operation

Details - the engine type, make, model and
output power

- the dates you were employed and the
sea time completed between those
dates

- your duties, including the actual time
you spent on engine  room
watchkeeping

Source: ETO-Guidance for CoC, MNZ
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<Table 2> The required training of Electro-

Technical Officer

The training list

1) medical first aid provider

2) basic and advanced fire fighting

3) proficiency in survival craft and rescue
boats other than fast rescue boats

4) onboard computer networking and security

5) radio electronics

6) integrated navigation equipment

7) ship propulsion and auxiliary machinery

8) instrumentation and control systems

9) high voltage power systems
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<Table 3> Standard of competence for ETO . IMO B 5
compare to officer in charge of an A7 FA] IMO B2 34 7.08(IMO  model
engineering watch course 7.08, 2014) 2014d% A HIh 34
Function Competence 713A el BdlF A 7.040IMO model course 7.04,
- monitor the operation of electrical, 2014)9F S W RAAXA 7.0890H T8k
electronic and control systems = WA 992/\] HOs 1t 686A17Y, 7% 2
Electn'cz?l, - monitor the operation of éutomatic 279417k, 7% 3: 2741702 @7 9ake] mel
electronic control systems of propulsion and o ' y '
and control auxiliary machinery Sl qu\]z— 1569417715 1: 606413, 7] 2:
engineering | - operate  generators and  distribution 400A1ZF, 71 3. 402A13F, 71E 4 161A17H9]
at the systems 63.2%0°] Gt F mElFAoA ZERE B
operational | - operate and maintain power systems in s g % . o o s
level excess of 1,000 volts wEe ALk AA7|AtAT atE =
- operate  computers and  computer 7158 wSAbE A4S <Table 4>$} 72T}
networks on ships <Table 4>°A] Yo)AHE] = 5702 &
- maintenance and repair of automaqon JsEnr Usx 4709 d7]5E8e 27b <Table
and control systems of main propulsion = S,
and auxiliary machinery 3> A7)1-3A 8L Aol ws) Vs B et
- maintenance and repair of bridge T 715l dGst= AHoluk
Maintenance|  navigation  equipment and  ship A7) Az 2 Ao ZE 7% F A7, AxF Y
and repair communication systems _ ’
P i 7=
at the - maintenance and repair of electrical, Ale] Alz~me] & ZHAe dig sll7]5 o] 447
operational electronic and control systems of deck Aoz 7hg wrh Y&s A ®mY A
level machinery and cargo-handling NAZE BB H7] o] 2 Az BB o] 7]
eduipment A &3 gARRoR PR Y, ANHIU )
- maintenance and repair of control and o
safety systems of hotel equipment oM 7| Ehdaset SREAY +F
Source: STCW code part A-lIl/6 = 71EAF Aule ] Ay EsteE AT}
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<Table 4> Total hours for each competence

AFE AHg Boz PAHe Yk
olgh ge A whgow H7lA% 9 Aol

O

238t 75l 71E 85 7|FA} shGelof
& AFE-E <Table 5>of A@lste] Ve gich

<Table 5> Total hours for required performance

Competence Total hour . .

- - = o of electrical, electronic and control
ronrtor e - operation  of - electrical, 447 engineering at the operational level
electronic and control systems
monitor the operation of automatic control 15 Required performance Total hour
systerns of propulsion and auxiliary mechinery prime movers, including main propulsion 20
operate generators and distribution systems 12 plant
operate and maintain power systems in 47 electronics and power electronics 45
excess of 1,000 volts propulsion control systems 9
operz;['e computers and computer networks 120 electrical ~ propulsion of the ships, 5
on .S 1PS - . electrical motors and control systems
maintenance and repair of automation . :

. . main features of data processing 45
and control systems of main propulsion 30 :
and auxiliary machinery construction @d use of computer 30
. . . L networks on ships
maintenance and repair of bridge navigation s4
equipment and ship communication systems bridge based, engine room based and 45
maintenance and repair of electrical, commercial computer use

electronic and control systems of deck 55
machinery and cargo-handling equipment
maintenance and repair of control and
safety systems of hotel equipment

30

Source: IMO model course 7.08
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Fol o5 17

9 2 FAVIIAL W 2447 A of
S 3]

& Abare BAslm Aeleke] <Table 6> LbEF
Ribes;

<Table 6> Total hours for required performance

of maintenance and repair at the
operational level
Required performance Total hour

maintenance and repair of automation
and control systems of main propulsion 30
and auxiliary machinery

radars, global navigation satellite systems,
inertial navigation system, ship compass
equipment, speed logs, echosounder
systems, marine autopilots, voyage data 39
recorders, navigation lights, search lights,
ship horns and sound signal systems,
wind trackers

ship communication systems 15

deck cranes

reefer containers

electrical and electronic systems operating
in flammable areas

Source: IMO model course 7.08
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<Table 7> The syllabus of ETO certificate of competency

do
:?L_',
[-'N
offl
N
i
o
oo
o
)
N
4

N,
%,

YES o
gt

Subject

Teaching contents

Main propulsion

main propulsion plant configuration and efficiency
safety systems of main propulsion and parameters checks of the main propulsion
speed control systems of the propulsion

maintenance procedure and repair of main propulsion automation elements
maintenance procedure and repair of main propulsion automation control systems

starting and speed control of DC and AC motors, using power electronic converter
power electronic converters used in ship main propulsion

Electrical . . .
. - electric propulsion configuration and components

propulsion . . . . .
- electric motors and frequency drives used in ship propulsion systems
- methods of electric motor control used in ship propulsion systems

Programmable - principle, construction and use of PLC

Logic - PLC work memory structure and access methods

Controller - PLC program structure

Network system

serial transmission, ethernet protocols, TCP/IP medium access methods
profibus DP network, industrial ethernet network, modbus network

Navigation -
equipment

routine maintenance and testing to bridge navigation equipment: radars, ARPA, navigation
satellite systems, gyrocompasses, speed logs, autopiolts, echosounders, ECDIS, VDR

Ship communication

system AIS, SSAS

routine maintenance and testing to GMDSS equipment, satellite communication equipment,

Deck machinery

- routine maintenance and repair of deck cranes, gantry cranes, reefer containers

Explosion proof - intrinsically safety

- types of explosion proof protection for electrical equipment
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