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Abstract

In recent years most of large-sized merchant ships have been equipped with a high-voltage system. The
ships demanding a lot of electric power adopt the high voltage such as 3.3kV, 6.6kV, 11kV. Gradually as
the high voltage system is increased in the ships, engineering officers are more opportunities to operate the
high voltage system. So the high voltage training for engineering officers was established in the STCW
1978 as amended by the Manila Amendments in 2010. According to this convention when the engineering
officers want to board the high voltage ships on and after January 1 in 2017, they must take the high
voltage training.

This paper, firstly, analyzes the content of high voltage training in STCW convention and IMO model
course. In addition, it reviews the parts need to be considered in the content of the high voltage training.
Finally this paper proposes the contents of training model divided into theory and practice.

Key words : High voltage, STCW, High voltage training, Engineering officer

w

.M 2 2 Fwdlor sk ARV U 7] "Wl &
o)A A A o)A FatA dt
FH bz wgkE A iy Advte] of g A Hdulox dubA o AgE= uAd Mt
s Hat a1 Aol lzsan glom SR e uagv, 33kv, 66kv, 11kv SO itk WA A
7d LAWAE Aslste FAlel meEr 7€ ¢ we Ayl "o Ago] Fx| AgHy] uwfio]
AR FFEA N AV = BA0® W ggys algsle] Ay P AES E2osliq)
stebar olv iAo 2 oy INGA, & ¥ = mayy) 99
€ AHoUE AAskE Aoy, 724 T rel A A AP Aule] %23
ol glem olg2 Avt Al BRE s gua mzAEY gegds FyARe Fo)
Aegram "ol 7kl Hol  uAjhhigh  wmow Arm 2dse HHFO] =
o

m_El J
Hu
O
rl
2l

voltage) e AHE-ETHIm et al, 2015). ©1¢k 2Ol )z gqovzi Hujo)

A <
AMAIAE A o dEo] S7hE Wl AZMS zgais)e= a7 wAEH) ﬂg}u}. L]

+ Corresponding author: 051-620-5776, ryukitak@seaman.or.kr

- 1591 -



EE
3 Ause e Aolek 3w oA (tug
boat)?] E&S Fo|7] & Ag-Aulel| zhzh
IMW o]AFe] tlg AV e ZFHE F317)

Q1 A AE(thruster)S A X|sk0] &&3517 Hr}

olg3t M7 HEf o= gl A&} whelA

Aot Be Auke 440V thal el 3
g8l= 33kV, 6.6kv, 11kVE A #Agtoz A}
gstar Slok

ol9} o] mARME AHgshs AMdo] 7
el 1ALS gahs Aute] $Aske d)7)A)
5o] EojuAl Hdth Auk UFeo] Wy 8
R HHALILE Y Fosteior skl 53,
uASkelA 7] kAt E vE Tesit)h o
of t-&at7] 28l Y A"l Sl At
A 7IAE 93 Ay AR w8 3
Qo] HAHoZ tﬂ%ﬂﬂl = et

s o] AldEI
STCW o2 2012 1€ 1
o] AHTZHE AA 2017
ot el AAskE STCW
o MubAl s el 1Y

FJ
_ﬂo
Z

1,

. AD

=}

2. 57/¢
1. odgt 7|E
IEC 60038(2009)°l14= 7] nje} Al~® A

J

A 9 HAE AEHe Ve Ads Agstal
Aem olHd g A7l FF AlAHe] A%
How el oA e AR
. ©] 51111] TrAC] mER aF

>

o) =

A= A

L

E

Xﬂ 011;}
f&Jﬁ_, IEC 622712011 - 1kVE

2F7) (switchgear) ol T3t -4 2 ¢
AABEIL 9lom 1kvE ZHet=

4 ?;—;—

$- IEC 60092-503(2007)°141 27 A
HAQ1 AFE0] SOLAS Heoks <
mA o] Qlth IEC 60092- 509(2011)01]

s 1
AR 3o

Al Adabell A ARgehE AYE EiFekal vk w

A5, A2 kv o]t Hor e
kv %3] #etow Hojdr}
AdE EFSHH 3kv,
3.3kV, 6kV, 6.6kV, 10kV, 11kV, 15kV So°] 1o
U F2 AR A2 33kV, 6.6kV, 11kVO]

=)

2.2

7F. STCW doke] et
STCW(2010) oA =
Z1ALe] oigt s7] Y H
oF A-MI/19) tableo]l " AI3FaL Q1o
3,000kW ©]/de] Aute] HAMEH= 7|
Z|BAFE ou]Ehe el tiE
HA 71FL STCW A-1129] tablee] LFERY

=3
Tables A-II/1, A-T/20]+= AlHb7]
AA 9 Ao} gsl, By 448,
A <} Wu IgaE] 5 47HA 7lv(functlon)
o MREAQ w&y FH

LHe| X Q

L
R

<]
O
oo R B
o = op
LN

ofr
1B

:<|>L_‘,
)
O 1o ofn i

LS4
o)
3



g50] 7190l Utk

53], 2010 vhdeh ZH7g ol A Table A-T/19)
A71dx 9 Ale)Fee] Vsl sk ZA
(high-voltage installations)”} 5=7}% 3, Table A-II
P9 FUT sl mAt Anje] AA EA
(Design feature of high-voltage installations)©] 7}
Ao =dgomn 1Ay wo] ZAs =
ol 38, STCW gofF = B¢l 1kv7)
FIEE= A7) Ay Adulo b Afel gt
e Fdo] = 71AF FARRPE dofof s
T Al Aol WAHol 31O <Table 1>
< olel tigh AFAQ &S vheRd Zlojtt

<Table 1> Guidance regarding High-voltage training
course

Division Contents of training

1 the functional, operational and safety
requirements for a marine high-voltage
system,;

2 assignment of suitably qualified
personnel to carry out maintenance
and repair of high-voltage switchgear
of various types;

3 taking remedial action necessary during
faults in a high-voltage system;

4 producing a switching strategy for
isolating components of a high-voltage
system,

5 selecting suitable apparatus  for
isolation and testing of high-voltage
equipment;

6 carrying out a switching and isolation
procedure on a marine high-voltage
system, complete with safety
documentation; and

7 performing tests of insulation resistance
and polarization index on high-voltage
equipment.

Source: STCW code part B-1II/2
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<Table 2> High-voltage training at the operational
level course

Required | ents of trainin Time
performance & (h)

-states that more than 1,000V is
usually called high voltage
-states how and why high-voltage
installations are used on board
ships
-states what voltages are mostly|
used as high voltage systems|
such as high-voltage generator.
distribution board, motors, etc.

-states the special characteristics
and features of high-voltage
installations in comparison with
less than 1,000V

High -states that high-voltage systemsg
voltage are normally earthed vis a 5.0
installations |  resistor

-explains how the presence of
earth faults is indicated in a
high-voltage system with an
earthed neutral
-states safety precautions to be
strictly observed to prevent
accidents when working on
high-voltage electrical equipment
-states that any operation of
high-voltage installations must]
be carried out remotely at place
where a certain distance i
being kept from the installations

Source: IMO model course 7.04
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<Table 4> Course timetable and syllabus

Contents of training

-Introduction to the course

-Electrical hazards and precautions

-HV legislation and guidance

-HV management, HV marine distribution
system, HV operational and safety features
-Protection devices

Day 1

-Arrangement of HV rooms

-Operation of interlock systems

-HV power management and generator
power management systems
-Synchronisation of generators
-Theoretical and practical using a simulator

Day 2

-Isolation and earthing of HV equipment

-Theoretical and practical
circuit breakers

-Practical maintenance of CB
-Transformers and motors

using HV
Day 3

-Permit to work and sanction for tests
-Compilation and
switching plans
-Exam and assessment preparation

implementation  of

Day 4

-Practical assessments

Day 5 . .
Y -Course wash up and presentation of certificates

Source: Course and joining information(HV management
level), WMA, 2015
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<Table 5> Course timetable and syllabus

Contents of training

-Welcome & Agenda for the week

-Safe steps for working on HV
equipment

-International Requisites for HV work
on-board

-Grounding network simulation exercise

-First exam.

Day 1

-Safe working procedures
-PPE and tools for HV work
-Practical exercise

Day 2

-International technical standards
-HV equipment safety guidelines
-Dangers of electricity

-Second exam

Day 3

-Arc faults in switchgear
-Important  considerations
electrical installations
-Individual accident analysis
-Protection relay exercise
-Third exam

in marine

Day 4

-General protection and power plant
regulation

-Switching exercise

-Final exam

Day 5

Source: ABB marine academy course description
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<Table 6> Interlocking devices of Metal-enclosed
switchgear and  controlgear  with
removable parts

Clause Contents

-The withdrawal or engagement of a
circuit-breaker, switch or contactor
shall be prevented unless it is in the
open position

-The operation of a circuit-breaker,
switch or contactor shall be prevented
unless it is only the
disconnected, removed,
earthing position.

-The interlock shall prevent the
closing of the circuit-breaker, switch
or contactor in the service position
unless any auxiliary circuits
associated with the automatic opening
of these devices are connected.
Conversely, it shall prevent the
disconnection of the auxiliary circuits
with the circuit-breaker closed in the
service position.

service,
test or

in

Interlocking
devices

Source: IEC 62271-200
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Close CB
Remove
Isolate CB
Remove Circuit Main
Earth (CME)

Retrieve
Key

!

Clearance/Cancel Safety
Document (e.g. PTW)

Isolate
CB

Secure against
reconnection (LOTO)

Prove
Dead
(LOTO)

Apply circuit main
earth (CME)

4

3
Perform task
Key Safe 4

Perform equipment
dead (Voltage Test at
point of work)

Secure CME

Issue Safety document

(e.g. PTW)

Source: HV management level course material, ABB
marine academy

[Fig. 5] Working procedure of HV installation
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