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Abstract : After the Sewol Ferry accident, the importance of maritime safety has been emphasized in Korea. In particular, educational and experience
training are not only being conducted for maritime personnel but also in schools and at maritime-related organizations in order to broadly instill maritime
safety awareness. Based on SOLAS regulations, safety education for sailors conducted every 10 days passenger boats, and fire-fighting drills and
abandon-ship training should be conducted once a month on merchant ships. After the Sewol Ferry accident, the maximum number of trainees was
reduced from 40 to 20 in order to improve the effectiveness of these training sessions by requiring all trainees to participate in the actual training. The
current training process consists of two steps: textbook-based theoretical training and actual practice. Current training environment provides limited
capability from human and facility recourses which limit the numbers of trainee participated and system operation time. By introducing the simulation
training, it will improve the trainee skill and performance prior to the on-site training and allow the more effective and rapid progress on actual practice.
Therefore, it will be proposed the three-step training method in order to improve the effectiveness on fire-fighting drill in Maritime Safety Education on
this study. This study suggests a three step training method that would increase the efficiency of maritime safety education. An image-training step to
enhance individual task awareness and equipment usage via simulation techniques after theoretical training has been added. To implement this simulation,
a virtual training session will be conducted before actual training, based on knowledge obtained from theoretical training, which is expected to increase
the speed with which trainees can adapt during the practical training session. In addition, due to the characteristics of the simulation, repeated training
is possible for reaction drills in emergency circumstances and other various scenarios that are difficult to replicate in actual training. The efficiency of
training is expected to improve because trainees will have practiced before practical training takes place, which will decrease the time needed for
practical training and increase the number of training sessions that can be executed, increasing the efficiency of training overall. This study considers

development methods for fire-fighting drill simulations using virtual reality techniques.

Key Words : Maritime Safety, Maritime Safety Education, SOLAS, Firefighting Drill, Virtual Reality, Simulation

* First Author: kwo0228@seaman.or.kr, 051-620-6816
* Corresponding Author: kdavid73@gmail.com, 051-610-0301

- 410 -



M E

}A Table 13+ 2t}

SRR

2 ZA

-
3t

153 B AR

o
QAL

gl A= A

foe)
T T

AYE AL o]

=
2

Table 1. Basic & Advance course

=y kel
£ : g
g o < A&
2 &&= 5 8
g EE8 - 2
mw..wm.ual,ﬂ g &
835|<_EE§ |5 %
SlZ2 2 o< M
nwm.W_.IOte ©n
Lg28s5|gF¢g"8
Sl B 5EElE »2 »
S|§2 522 ga2
E2 o2 B8E2E
S 58538/ 2¢e238¢
MALCLANM =AML
ARNS — < & <t
- = A - N
Q Q
=) 7]
< = 8 o
~ 38 g 2
2 Q IWO
: g <
O M
(I R B
— ‘\.Hn \E
ueﬂ% G S
TR T
o f T X PP W T W
%aﬁgoﬂwﬁﬂ%ﬂr%
@ﬂ%d;mﬂduaﬂqorﬂ
erﬂLﬂMHMM MMEEM‘&.L
o o) — !
SR = DA R
o plo i o < o#a %) ofp %o
ﬂ%.é.ﬂtﬂ 2o T o
m_oi U o °F % 5
qoﬂwm—l \moﬂﬂ i
of P = L = (K
= R oy 2o o X i
o e B N o N 20 = =
oF A o~ alom= N
TR R X g
N — o}
p e W E ) oW 9 oy oo
%ﬂl JroﬂE 0
H S ty ROX B 7T
& P X Laonmd.ﬂmo
. aowﬂu.lﬂu zTLI a‘_
ﬂwﬂ%ﬂluﬂ,%
w 2 % m o R R
%ooﬂ&uﬂﬂﬂl%ﬂl
T HBTTWT KT

IMO model course

IMO Model Course 1.

z:;l_

18] Table 29F 38 7] %S tf

L
L

Aol A

o]

L
L

FAIBl el Aot Table 2

=
=

)
on
ol
—
N
N
o
it

N
T
o
2
aial

<

!

oo

|

=
= 7

gl Ao 7HQl A

3]

19=%

)
0

o
o
=

3
o MA Adge

gt
9

i

19 (Proficiency in Personal

Table 2. IMO Model Course 1.

Survival Techniques)

job

o =]
£ 5 3
Il o
C\SIA_.V,M.&..NA
s &= M.ﬂﬁSOSOS n nlo|o Q
E 3|88 ol I Il ST e B B B B g :
.MHMWMOIOZO - S| = |~ «@
g |" g5
& £ 8
< g &
=
g e 2 mmm“ .mym,m
= .5 S| w S| el = 2l 35| 2
gl >| 5 g o gl el é|=
m &.lvvn = = Oa%m
o | Z 5|8 Sl 2 Eo o 22|58
g1 2 .| F <|E|ZE|%| 8| 8|z
Q 5 El =l 2| E|2|ES| 5| » 8=
@] .lCOCaVlaaCm.Lv
g |BlE|S|=s|E|lsE|=|8|8z
D8 | 3| H|B|EIZ|EE|E| g
S5 2| E|8|g|E|2E|g|E|S|a
28 |E|G|ald| g|ed|d|a|g|™
Mr R T B R > T B N =]
Q |~ | N |0 | | A~ |0 ~| 0| Q| —~
o W R EE oo BT T ok T %
T T —
mﬁ_%ﬂgeiﬁ%ﬂlo» KH Mﬂoljﬁ%zu
o ool ° E T row o
ﬂ@igﬂw_@ﬂ%% N mom@mucu
o — & o <M ON = X —_
P e M ES R B CENF s
qwﬂaow o Eto,_ﬁ‘ —_— jarsl N oK = . )
= T = = ~ i < Bl &
RN o — L X = ! < ,Drﬂr;ot
N N ~ S HEW
Frd4mao T X B
= G RN R
W o ERE =R & YR
_@gd.%%._ﬂ = oo . ok _Wfﬂmo%i
%EHTAAEﬂ;?HNH o Vhlzlmw_ﬂ
Neu..ﬁuri amﬂ%ww 4 Voo B R
FroodommwTsgpx J WFF KX
- i |z _Lo R m_w i m ofr ol v U Mo
o <N %o o )< ; " —
o 5 O Jo AR g < ﬂ‘%u E G o R
o P B W odr o= W oW = Tl 1ﬂuo o 75
A B RO R . N B
e =Mt 2 o BB o=
SRS A 0 ﬂo_ﬁt
e = T AT o -2 o
IR - r® I ER
o U o = F o o o) o mr o J}J
por Bl tre® & fzm LA
= =yl ] IS
o du oz T T g TEB B
ol W ook o) TR W W T T o

= IMO

6@6‘

ar
=

WAL7] -0l A

Aol wE FrjelA wAls

KN
o

23}

=t}
=

IMO Model Course 1. 2022 3} A "%

KR
p=

Table 3

nE U

w231 JTHIMO, 2016). =, A<

=
=

model course

- 41 -



o

A% - s

Table 3. IMO Model Course 1. 20 (Fire Prevention and Fire Competence 3: Fight and extinguish fires

Fighting) - T
- : Course Outline Approg;;l;:lart:) 1me
Course Outline Approximate Time
(Hours) . Lecture
Knowledge, understanding and L
' Lecture, proficiency Demons@atlons and
KIIOW.ledge, understandlng and Demonstrations and practlcal work
proficiency cal K
practical worl 1. Selection of fire-fighting 50
1. Introduction, safety and survival 0.5 appliances and equipment
2. Precaution for use of fixed 10
installations '
Competence 1: Minimize the risk of fire
3. Use of breathing apparatus for 25
i i fighting fires ’
Course Outline App ro()ﬁmate) Time grne
ours 4. Use of breathing apparatus for 05
1. Concept and application of the 05 effecting rescues '
triangle to fire and explosion Sub-total 9.0
2. Types ana sources of ignition 0.25 Total 15.0
3. Flammable materials commonly 075
found on board '
VIR
4. Need for constant vigilance 0.5 3. W&
5. Fire hazards 0.5
317
Subrotal 23 AFAbT WA A Ao A& E wEAE QU
of "FAolt} o]zt o] & SOLAS ¥ STCW oAl
Competence 2: Maintain a state of readiness to respond to MAES WSFHAS AAZoR AAXNGEE FA-HST
emergency situations involving fires o}, v AL E A MPAEo] Al&dta AEstA A sH]
) : o= whEEeo] A4 olth 2010 STCW vhdeh g
. Approximate Time
Course Outline (Hours) ool A qdAl Lol AASE L 20128 78 19 Wi
_ — 20179 19 19 AW Ao wek mge el S o
grl(l)%vgzgf;’ understanding and Demonstrations and ek gvel ddel bdug Fo N WS
practical work 2009 79 1Y AFSHAANR GO a7 dr oA ql
1. Organization of shipboard fire 10 o AT 183 20159 1€ 62 AU AT
fighting Ao epdange] #d WAL vz % AFAAANLE ]
2. Location of fire-fighting WS WA 23 AAstn e §E77S 5o A
appliances and emergency escape 0.75 - - _
rf)’fl’tes geficy escap 3ho] /A ATHNLIC, 2016). TE3F 2010 STCW whd e}
. - Yofell A bdAugoe] ZFAlstear 2012d 74 19 2E
3. Fires spread in different parts of ) }
a ship 0.25 220179 12 19 AW A@ge] wt olgd § A
. . RFHuE e Sdde] HArk 2015 g s
4. Fire and smoke detection . :
measures ships and automatic 0.75 AtAdsd AFHA TrAnS o AAAE g #E A
alarm systems Tuool oo FF Ak ARSI W Fa o9
5. Classification of fires and 0.25 & Table 49} ZTHKIMFT, 2015). &, 2SS 3 4 9l
applicable extinguishing agents = g7l A glo] WLl EF7} o AET o] 1w
Sub-total 3.0 £¥8 584 Astz depd 5 ok
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Table 4. Estimated number of trainees = 2wt wgolt) o] Ao A= Fig 1914 Hewpsl
o] dAle] wEFAYH| 7NFAHAE o] &3 AlEHA
year o _ N _
Training ‘16 ‘17 ‘18 ‘19 20 7R S 718 3Al 71 He s AletstaAl 3ol
Course
New 1,400 | 1,450 | 1,450 | 1,500 | 1,500
s Theory —P | Simulation —P»> Training
Fishing boat | 470 | 450 | 450 | 400 | 400
a Crew . ..
s Fig. 1. Proposal training.
I | Graduates of |0 1140 | 40 | 140 | 140
¢ the program B ) B
— olFEA 3HAIR WHTAS AT A HA FA A
Re-training 2,700 600 3,000 | 5,500 | 1,700 Aoz MA AAFo ] Asuse We Ao b
International |y 500 11 020 | 1,040 | 1,060 | 1,080 & Zlow ddum Ax FddAME Fsr] 3 11
New 9 b 9 b 9
A TAENATE W G Aol o3 vHEFeo] 7}
d i _ _
N Nﬁ;"v‘;ﬁl 340 | 340 | 370 | 400 | 400 Ttk Ed, A% A Sed S e dFuge
a A £ 5 FT7MAA B2 A4 A5u5S 738 5+ 9
n | International 058 =9 — 9 o = 5
¢ | Retraining 3,500 | 5,000 | 1,500 | 1,400 | 3,000 of wEFA a&Ade] T d AR dAdHATt. oY
e National T a8AS FUATIY] $18ke] o] AFelA
ationa _
Re-training 300 | 2,300 | 400 450 300 = AlEIOAVIY F, /MEEAVIHESE B 33 &38kE
1130 10.85 e AlEdely el s nzslazt gl
Total 830 | g | B30 g | 8520 RS B9 3 23 A E 014 Microsoft
A A
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L ) i hul - e -

FAE FAT & b we B o} Ay, wxy T A
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Y o]HE o]&3 wSo] s = Al Qo) e :
= ﬂ ] = ]o T ] EO]—}“ v EE]J— ME]— 1 i Asp.Net (Web Form, Windows Desktop AdoNet | Ado.Net Entity WCF Asp.NET

S uete] sut A S(FEAS NS © A3FH) v, Webpage, pA) | Apps (Windows Forms) Framework Web API
A AEUCHE o &3 FHL AAstn AA Pk '

Windows Silver Light LNQ Parallel SignalR WF

e s 2k a2 anasses as 3 [l I I I

I vk 9] A9 v@TE=S] V-STEPALOl Al Aldkgh
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