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Abstract

This paper was a part of an experimental study to protect the golden time through efficient underwater
rescue and water surface recovery of unconscious surface-supplied helmet divers at commercial diving sites.
For that, two surface recovery scenarios to recover the diver from the water surface to the deck were
established as scenario I using lifting methods stretcher+hoist and scenario II using lifting methods diving
cagethoist. Five divers for each scenario were carried out to evaluate the underwater rescue and surface
recovery times. The deck height of this experimental study was set to 1 meter as ship’s freeboard height
and to 5 min. for optimal rescue time. The conclusions of this study can be summarized as follows: 1)
The average recovery time to water surface was 2 min. 19 seconds for scenario I and 60 seconds for
scenario II, respectively. 2) The result of the scenario II reduced 1 min. 19 seconds compared to scenario
I. 3) The result of scenario II were more stabilized for both underwater rescue and surface recovery times
compared to scenario 1. 4) As the launch and recovery system at commercial diving sites, the diving cage
and hoist lifting methods can be effective in reducing the skill level for the water surface recovery
between individual divers.

Key words : Commercial diver, Surface supplied helmet diver, Underwater and surface diver rescue scenario,
Diving support vessel, Diver launch and recovery system
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(c) Air diving spread on floating barge

(d) Saturation diving spread on construction barge

[Fig. 2] Different types of diving support vessel at commercial diving sites
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<Table 1> The summary of underwater rescue scenario for umbilical freed(or can be freed) diver

Task

Summary of Tasks

Section

Scenario | Scenario 1T

(Surface recovery with hoist + stretcher) (Surface recovery with hoist + diving cage)

Preparation

Prepare for diving and diving station

STBY diver get equipped and tested to stand-by

Main diver enters the water and placed on the bottom

Set diver’s umbilical fouled conditions which can be freed

Disconnect the communication to the bottom without notice(*switch off only)

Main diver act as a victim diver and never response to the call

"Diver down"

Inform to all crew and call for rescue "Diver down, Diver down" and Time starts
STBY diver starts wearing the diving helmet and ready to rescue

Supply the main diver's pneumo. with appropriate pressure for in case

In the water

STBY diver jump in the water and ready to descend

Travelling to bottom along the main diver's umbilical

Reached Diver
(actual underwater

rescue)

Diver on bottom and check the scene

Check the main diver's consciousness and injury

Check the Air supply and Vent the diver's helmet

or Open the EGS remains If available and required

or Place the STBY diver's pneumo. hose into the main diver's helmet(if needed)
Free the diver's umbilical from the fouling as soon as possible

Clear the diver from any other surrounded obstacles

Leaving Bottom

Prepare for travel to surface and start coming up

Maintain the diver's head straight and ascending rates

Reached Surface

Lower the stretcher to the surface Lower the diving cage to the surface
Put the rescuee into the stretcher Put the rescuee into the diving cage
Secure the rescuee to prevent falling Secure the rescuee to prevent falling
Recover the stretcher from the water Recover the diving cage from the water

Diver on Deck

Unload the diver and remove the diving equipments
Check for the diver's consciousness, breathing and pulse

Conduct CPR/O2 or neurological exam(if required)

Evacuation

Put the diver into the chamber or ready for transfer(if required)
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(a) DP thruster of ROK Navy Tongyeong ATS-31  (b) DSV with position mooring anchor
[Fig. 3] Different types of DSV positioning systems.

at the diving ladder (b) Diver in the diving cage
[Fig. 4] Different types of diver exit methods.

(a) Diver

(a) Diver LARS with diving cage (b) Diver LARS with open diving bell
[Fig. 5] Different types of diver launch and recovery system.
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[Fig. 6] Underwater rescue and surface recovery scenario flow chart.

Surface recovery methods
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Diver down in the water

(b) Diver cage + hoist

[Fig. 7] Diving pool used for this experiment.
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<Table 2> The rescue times for diving lst~5th, 6th~10th of this experimental study

Individual split time during task Sections(sec)

Underwater rescue

Surface recovery

Diving # Diver Down = Diver pown
> In the -> Reached -> Leaving -> Reached -> Diver Equipment -> Equipment
_— Bottom Bottom Surface on Deck Removal Removal
45 49 611% 33 122 80 940
w1 738(12 min 18 sec) 202(3 min 22 sec) (15 min 40 sec)
72 29 109 55 90 45 400
#2 265(4 min 25 sec) 135(2 min 15 sec) (6 min 40 sec)
Scenario 33 21 128 41 107 58 298
(stretlcher) #3 223(3 min 43 sec) 165(2 min 45 sec) (6 min 28 sec)
18 22 85 43 154 69 391
4 168(2 min 48 sec) 223(2 min 43 sec) (6 min 31 sec)
103 48 81 51 224 71 578
#3 283(4 min 43 sec) 295(4 min 55 sec) (9 min 38 sec)
48 22 75 75 50 53 323
o 220(3 min 40 sec) 103(1 min 43 sec) (5 min 23 sec)
45 13 62 71 24 113 328
w1 191(3 min 11 sec) 137(2 min 17 sec) (5 min 28 sec)
Scenario 58 27 58 73 49 31 206
2 e 216(3 min 36 sec) 80(1 min 20 sec) (4 min 56 sec)
(cage) 43 27 72 64 82 51 339
9 206(3 min 26 sec) 133(2 min 13 sec) (5 min 39 sec)
29 18 122 29 94 46 338
#10 198(3 min 18 sec) 140(2 min 20 sec) (5 min 38 sec)

% Cause of failure: the standby diver fouled himself at bottom rescue by DMA rope which must not to be cut
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[Fig. 8] The individual split times for diving 1st~5th, 6th~10th for this experiment.
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<Table 3> The average split and total time for diving 10th of this experimental study
Average split time during task Sections(sec)
Underwater rescue Surface recovery )
Cases Diver D Diver Down
1zerln t(l)lzn - Reached -> Leaving -> Reached -> Diver on -> Equipment -> Equipment
i Bottom Bottom Surface Deck Removal Removal
water
54 34 203 45 139 65 539
Case 1 .
Scenario 335(5 min 35 sec) 204(3 min 24 sec) (8 min 59 sec)
1 57 30 107 48 144 61 446
Case 2 .
241(4 min 01 sec) 205(3 min 25 sec) (7 min 26 sec)
Scenario 45 21 78 62 60 59 305
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N W R N ®

-
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equipment removal
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[Fig. 9] The individual surface recovery time comparison between diving 1st~5th, 6th~10th.
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[Fig. 10] The individual total rescue time comparison between diving 1st~5th, 6th~10th.
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