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Surface-Supplied Diving System for Underwater Search and Rescue Operations
at the Sewol Ferry Disaster Site (Part II): Applicability Evaluation
and Operational Management Strategies
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Abstract : This study (Part II) evaluates the applicability and operational efficiency of the surface-supplied diving
system (SSDS) for safe underwater search and rescue activities in ocean environments characterized by strong tidal
currents and deep waters, exemplified by the 2014 Sewol ferry disaster. Based on the SSDS dive plan developed in
Part I, quantitative comparisons were conducted between SSDS and self-contained underwater breathing apparatus
(SCUBA) diving, considering actual tidal conditions at the accident site. Dive duration, dive frequency, and
personnel requirements were analyzed. Results indicate that SSDS ensures diver safety through systematic
decompression procedures at greater depths and facilitates extended underwater operations, significantly improving
operational effectiveness compared to SCUBA diving. However, due to extensive equipment setup and higher
personnel demands, SSDS presents limitations regarding rapid emergency response and maneuverability. Therefore, a
hybrid diving strategy combining both SSDS and SCUBA diving methods is recommended for confined or difficult-
to-access spaces. Additionally, detailed operation and management guidelines for night diving, gas supply,
communication systems, and lifeline handling were reviewed. This study establishes practical foundations for future
underwater search and rescue operations in similar maritime disasters through professional diver-team configurations
and daily dive schedules reflecting ocean environmental conditions.

Keywords : decompression dive management, diving operation, Commercial diving, physical ocean environment,
maritime search and rescue
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Fig. 1. Daily available dive time for SCUBA and SSDS diving
equipment at spring tide and neap tide.



4 AlRko] SR E L,
H FE2] A g e] AR @A) o] AT e
il oo, e AlFlo] dojx|= AtE 7hd Lt uket

A Euet Aalgl o] 252] o] 2 el 5

22 B¢ B

Fig. 2i= Lee et al.(2025)°] 48t tx=7] 9} &~37] 27
ox e el i T2 A 7hs ST E AAEH, vl
= 93l Kim et al.(2025)2] A~FH F= 7R A 7
7V 4% s vebdt

7S A 7k ARe] d@R dl2r] 2o &
TH AEE ol 87t Al Aepet s el el e 3
F7F 442} 4319k 1880tk Wk, W FE4] Gl AHS

ok A, A e whE 48], aA e 1138, 8
A Foll M= T gl nlEl g4 31Tt At

2577} okl 71 <R 7Fs Alzbo) SR %] 27
A 27 AnE ol get Al el slA Aot 242t 31
3]9} 493]0lH, 1 ¥ 55 A8shd A e 25
3], aA = 453]7F Thssitt AT e 18] 9
A A|7bo) A7) wjEe WA W= 715 Alzke] Rujele
T 7 EA AkEdh

ole} o] x5 el wet A el A

el Qo 5 7Ps 3159 Aol A, o] F4 8
] o

|
it
o
o,
i)
)
o
iib)
rr
ofy
to
o
to
b o
o
O

23018 9

Fig. 2014 &A% = 7hs S5 v oR o= &

60 - .
SCUBA} : SSDS
50 49
i 45
[%2] 1 |
0>) 1
540 :
5 - )
830 mm !
g ' 25
z i
=20 18 ;
©
Q :
0 11
10 !
4 L4 ‘
o LIl |
Hull Seabed Hull Seabed
Diving Spot

Fig. 2. Daily number of dives available for SSDS diving under
spring tide (blue bars) and neap tide (red bars) conditions,
compared with SCUBA diving.
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Fig. 3. Daily deployment of specialized dive personnel for SSDS
diving under spring tide (blue bars) and neap tide (red bars)
conditions, compared with SCUBA diving.
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Fig. 4. Daily effective underwater work time for SCUBA and
SSDS diving for hull and seabed operations under spring
tide (blue bars) and neap tide (red bars) conditions.
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Table 1. Daytime and nighttime SSDS diving durations during spring and neap tides (analysis based on KASI, 2020)

Date Time Range

Diveable Time (min)

Tide Remarks
(DD/MM) (hh:mm) Day Night Total
01:30~03:20 0 110 110 Night Diving
16/05 07:30~09:20 110 0 110 Day Diving
13:10~15:00 110 0 110 Day Diving
Spring 19:30~21:00 0 90 90 Night Diving
Total 220 200 420 -
Proportion of Diving Time (%) 52.38 47.62 100 -
08/05 00:00~24:00 880 560 1440 Day & Night Diving
Neap Total 880 560 1440 -
Proportion of Diving Time (%) 61.11 38.89 100 -
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(2024ey= B A 2215w FpAke] QIGke fl8f 22 &)
v g} Wldokx il s et As ?ﬂﬁ;}ﬂi, AL
Qleko] 7hssh A E shull o] Q1 T 8,894.6 N
(907 kgf) o]AFolojok SITHADCI, 2024). =3k, A Z v
Alell= 7] volm7t wAlg AEEs A4S *ilszOk s
CHIMCA, 2024d). 7 Wl =, 5 2 5 54 199
o] AEES 7= FEE 9.144 m/min(30 f/min)= A3t
gk 2 9 7} QITHU.S. Navy, 2018).
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