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Practical saturation diving was firstly performed at high altitude in Japan in 1987. Its work
was to change the screen which had covered the pipeline of a hydroelectric dam located 850
meters above sea level, the same operation had been conducted in 1992 and in 1993, 2 times
each year (Total=5 operations) after the work. The saturation dives have lasted from six to
eight days on 4 occasions and 13 days (Total duration=4075 minutes) on 1 occasion, since the
initial pressurization until the end of the last decompression. In each operation, there had
always been involved 3 divers. They have been compressed to an equivalent depth of 46~73m
in the deck decompression chamber (DDC), briefed for work and transferred to the submersible
decompression chamber (SDC), which was then submersed to 53~78m of depth. Wearing
heated suit and breathing Heliox (both at the same temperature as the inside of the SDC), the
divers have been locked out to perform their tasks, all monitored and supervised by the use of
a remotely operated vehicle (ROV). The works have run uneventful and successfully until the
end. The water temperature had been higher than the expected, i.e. 9~13C in all occasions.
The inside conditions of the chamber had been the following : partial pressure of nitrogen was
from 0.78 ATA ; partial pressure of oxygen was from 0.35.to 0.40 ATA ; partial pressure of
carbon dioxide was less than 0.005 ATA ; the inside temperature of the SDC was from 26 to
30 °C. In conclusion, we consider saturation diving is a safe technique compared with scuba
diving, which brings less risk of decompression sickness; moreover, the work is thoroughly
supervised and accompanied at the surface. (Ann. Physiol. Anthrop. 13(6) : 411-419, 1994)
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Fig.1 External view of the facilities for saturation diving operations (Maehara et al, 1988).

DDC: deck decompression chamber.

SDC: submersible decompression chamber.

ROV :remotely operated vehicle.
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Fig.2 The saturation diving systems.
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Fig.3 Submersion of the SDC with the divers. ’I‘hrée
divers have been transported by SDC between
DDC and the bottom of the lake.
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Fig.4 Outline of the diving work. The screen to
replace the old one. Divers lock out from the
SDC to screen and work of bitting up or taking
away the screen from the base of conduit.
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Table 1 Outline of the 5 altitude saturation diving operations (850 meters above sea level).

Operation Duration  Saturation Number of Total time Diving Number Total time of

Term depth lockout  of lockout depth of decompression
No. (day)” (m)? dives® (min) (m)* divers (hr)
#1 Oct.20th~Nov.1st, 1987 13 67 12 956 78 3 66.5
#2 Sep.16th~Sep.23rd, 1992 8 45 10 1092 53 3 54.5
#3 Nov.23rd~Nov.28th, 1992 6 58 488 67 3 61.5
#4 Sep.15th~Sep.21th, 1993 7 73 845 78 3 74.2
#5 Nov.22rd~Nov.28th, 1993 7 73 3 694 77 3 74.2

1) The saturation diving work starts at the diver’s pressurization and, at the end of their decompression the operation

is considered finished.
2) Saturation depth is actually measured by the pressure inside the DDC.
3) This refers to the total of lockout incursions by the divers.
4) Diving depth is the maximum depth recorded during the operation.
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Table 2 Divers’ anthropometric measurements.

Operation Name Age. Height Weight
No. (initials) (yr) (cm) (kg)
K.A. 32 167 72.5
1 M.F. 21 175 67
Y.S 30 173 85
KA 37 167 72
2 AS 41 168 68
K.T 25 171 72
KA 37 167 72
3 AS 42 168 68
H.S 22 169 59
K.A 38 167 72
4 AS 42 168 68
H.S 23 169 59
AS 43 168 68
5 H.S 23 169 59
YS 36 173 86
Average 32.8 169.3 69.8
+SD 8.2 2.5 8.0

K.A. and A.S. became to the subjects as the leader
4 times of the works. H.S. became to the saturation diver
3 times. Y.S. became to the saturation diver 2 times.
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Fig.5 Profile of the first saturation diving operation. (From Oct. 20th to Nov. 1st, 1987) The saturation dive
consists of 13 days, 11 ten days saturation at 67m depth, 2 days decompression. 12 excursion dive

works were done during saturation.
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Fig. 6 Profile of the second saturation diving operation. (From Sep. 16th to
Sep. 23rd, 1992) Saturation dive work was 5 days saturation at 45m
depth and 10 excursion dive works were done to 52 and 53m depth.
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Profile of the third saturation diving opera-
tion. (From Nov. 23rd to Nov. 28th, 1992) The
saturation dive works were done at 58m depth,
5 excursion from 62 to 67m depth and needed
two and half days decompression.
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Fig.8 Profile of the fourth saturation diving opera-
tion (From Sep. 15th to Sep. 21st, 1993) The
saturation dive needed 4 days and 73m depth

with 6 excursion to 78m.
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Fig.9 Profile of the fifth saturation diving operation.
(From Nov. 22nd to Nov. 28th, 1993) The satu-
u/ : ration dive were done at 73m depth with 3
f o i sen Erem 0K excursion from 76 to 77m depth and followed 3
‘284" 180" 230° ) days for decompression.
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Fig. 10 Diving depth and water temperature recorded by a diving data recorder. The diving depth and water
temperature were measured (# 4 saturation dive on sept. 17th, 1993).
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Fig.11 Symptoms recognized during their diving work (#2 saturation dive on sept. 1992). Each diver were
tested their subjectiv symptoms 3 times per day during their saturation included decompression. This

is the data from the second saturation work.

1 : sleepiness amd languor.
11 : difficulty of concentration.
III : sense of incompatibility.
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