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Abstract @ The occurrence a fire on a training ship with a large number of people on board can lead to severe casualties. Hence the Seafarers' Act

and Safety Life At Sea(SOLAS) emphasizes the importance of the abandon ship drill. Therefore, in this study, the training ship of Mokpo National
Maritime University, Segero, which has a large number of people on board, was selected as the target ship and the likelihood and severity of fire
accidents on each deck were predicted through the preliminary hazard analysis(PHA) qualitative visk assessment. Additionally, assuming a fire in a
high-risk area, a simulation of evacuation time and population density was performed to quantitatively predict the risk. The the total evacuation time was
predicted to be the longest at 501s in the meal time scenario, in which the population distribution was concentrated in one area. Depending on the
scenario, some decks had relatively high population densities of over 1.4pers/m’, preventing stagnation in the number of evacuees. The results of this
study are expected to be used as basic data to develop training scenarios for training ships by quantifying evacuation time and population density

according to various evacuation scenarios, and the research can be expanded in the future through comparison of mathematical models and experimental

values.
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Fig. 1. 3D modeling for Segero.

Table 1. Number of passengers on board for simulation

Factor Persons Height Shoulder
(pers) (cm) (cm)
Workers 31 173 48
Male Student 135 173 48
Female Student 31 165 40
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Fig. 2. Exploring the optimal path for evacuees using A* algorithm.
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Table 5. Classification and grade of likelihood

Scenario Bridge Boat Shelter Upper Main 2™ Bottom Grade Likelihood
S R 2 8 30 96 61 R 1 Failure is not expected
(pers)
D 2 Never heard of in the industry
- 2 8 30 96 61 -
(p;;s) 3 Some accidents have occurred in the industry
(pers) ) ) 3 ) 166 ) ) 4 Has been experienced by most operators
(p?;rls) 33 - - - 90 56 18 5 Occurs several times per year per operator
6 Occurs several times per year per station
Table 3. Evacuation speed depending on the situation
Walking speed Walking speed Table 6. Classification and grade of severity
on flat terrain On stairs down/up .
Crew Minimum Maximum  Minimum  Maximum Grade Severity
(m/s) (m/s) (m/s) (m/s) 1 Single or minor injuries
Male 0.93 1.55 0.56/0.47  0.94/0.79 5 Multiple or severe injuries
Female L11 1.85 0.76/0.5 1.26/0.84 3 Single fatality or multiple severe injuries
4 Multiple fatalities

Table 4. Escape speed of an evacuee on board by SFPE

Wi W2 W3

Type (min)  (min)  (min) Table 7. Metrix for quantity risk assessment
Occupants awake and familiar Grade Severity
with  the building, the alarm <1 3 >4 Likelihood 1 5 3 4
system, and evacuation procedure
Occupants awake but may be 1 E b M M
unfamiliar with building, alarm <2 3 >6 2 I M M M
iystem, .and e.Vacu.ation pr.ocedure : _ 3 M M H H
W1: live directives using a voice communication system
from a control room with closed-circuit television facility, or 4 M M H H
live directives in conjunction with well-trained, uniformed staff 5 M H H H
that can be seen and heard by all occupants in the space, 6 a = - o

*W2: nondirective voice messages (prerecorded) and/or
informative warning visual display with trained staff,

*W3: warning system using fire alarm signal and staff with
no relevant training(SFPE, 2002)

*Legend(L=low, M=moderate, H=high)
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Table 8. Classification and grade of severity

. . . Risk Score
Scenario  Deck  Hazard Area Likelihood  Severity
Level Area Deck
) Work area 2 1 L 2
Bridge ; 3
Education area 1 1 L 1
Work area 3 2 M 6
Boat ; 10
Accommodation 4 1 M 4
Work area 3 2 M 6
Accommodation 4 1 M 4
Shelter - 21
Education area 1 1 L 1
Saloon & Lounge 5 2 H 10
Work area 3 2 M 6
Night- - Accommodation 4 2 M
. ire
fime Upper Education area 1 1 L 31
Lounge 4 1 M 4
Galley 4 3 H 12
Work area 5 3 H 15
Main Accommodation 6 3 H 18 34
Education area 1 1 L 1
Work area 5 3 H 15
2nd Accommodation 6 2 H 12 28
Education area 1 1 L 1
Bottom Work area 5 3 H 15 15
) Work area 2 1 L 2
Bridge ; 2
Education area 1 1 L 1
Work area 3 2 M 3
Boat 6
Accommodation 3 1 M 3
Work area 3 2 M 6
Accommodation 3 1 L 3
Shelter - 20
Education area 1 1 L 1
Saloon & Lounge 5 2 H 10
Work area 3 2 M 6
Day- - Accommodation 3 1 M 3
. ire
time Upper Education area 1 1 L 1 31
Lounge 3 1 M 3
Galley 6 3 H 18
Work area 5 3 H 15
Main Accommodation 3 2 M 6 22
Education area 1 1 L 1
Work area 5 3 H 15
2nd Accommodation 3 2 M 6 22
Education area 1 1 L 1
Bottom Work area 5 3 H 15 15
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Table 9. Final escape time of last evacuee

Bridge Boat Shelter Upper Main 2™  Bottom
S1(s) - 134 415 369 348 236 -
S2(s) - 134 424 380 362 231 -
S3(s) - - 501 486 470 - -

S4(s) 138 169 365 353 328 167 101
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