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ABSTRACT

I. Title of Study

A pre-feasibility study on the construction of submersible.

H. Objective of Study

The advent of undersea vehicle allows mankind to broaden and deepen its
activities in the ocean. Today submersibles play an increasingly important role
in understanding the characteristics of undersea and sea bottom as well as in solving
a great variety of oceanographic problems.

In our country, it is urgent to make effective exploration and exploitation
of continental shelf which covers 350,000Km? around Korean peninsular and to
maintain maximum yield level of ocean resources. The use of submersibles will
make it possible to understand more precisely the oceanographic mechanism in
Korean waters and will make a variety of resources tangible.

Examples of the uses to which existing submersibles have been put cover a
wide range of application such as surveys on the marine living and non-living re-
sources, sea farming, submarine pipe-line site surveys and inspections, ocean dump-
site evaluation and surveillance, sewage outfall studies and establishing ecological
base-line prior to offshore oil and gas production.

The objective of study is to provide policy makers with detailed information
and basic data for the construction of a submersible to be operated in Korean waters.

HI. Contents and Scope of Study

The report exemplifies needs for submersibles in Korea through questionnaire
answered by a group of end-user, analyses the roles of submersibles in advanced
countries such as U.S.A. and Japan, and recommends a proper scale of submersible
for national use.

The study also reviewed several factors e.g., construction/operation cost, time
for dives, extent of accuracy, type and degree of difficvlty of works to determine
the requirements of submersible suitable for use in.adjacent waters to Korea.

A basic model and a construction plan have also been developed, but safety
problem and mechanical engineering factors will require futher study.



IV. Conclusions and Recommendation

It is encourged that a undersea vehicle should be built not only for oceano-
graphic research, but commercial and military use as well. The vehicle should be
constructed by local experts with a help of foreign experts, in consideration of
safety problem and construction cost.

It is therefore, suggested,:

a) R&D activities by Korean experts for the development and improvement of
instruments, safety standards, diving simulation and so on should be carried
out to develop technical know-how in construction and operation of the sub-
mersible in the future;

b) A committee for the operation of undersea vehicle,.composed of experts from
ocean-related organizations, should be set up prior to start-up of construction;
and

c) A support ship. of 1,000 gross tons or more should be built to support the
high-performance submersibles.at a working depth up t0.250m.
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(X3 D A MABKE RARR X #H
K fE A EMRE (A o] | T A | ERE
(m) (m) (kg) (kg)

Fhdel(2)

BATFISH Bedford Inst. 216 1.3 70

TROV Canada Center 360 1.6 513
Inland Waters

Zep2(5)

PAP Societe ECA 200 2.7 800

TELENAUTE | Institute Francais 300 41 1,000
Petrol

TELENAUTE 1T Institute Francais 300 4.1 1,000
Petrol

ERIC French Navy 1,000 4.5 2,000

TROIKA French Navy 2,150 42 909 7,272

d ®(1)

OCEAN SPACE ROBOT | Mitsubishi Ind. 240 4.5 1,604

A F(2)

IBAK IBAK §,950

MANKA c (test model) GKSS 3.7

r240l(2)

CABLE CONTROLLED Royal Norwegian 340

VEHICLE Navy

£ #(6)

MANTA (2 Units) Acad. of Science 300

GIDROPLAN ¢ Acad. of Science 300

KAYMAN 600 363

SKORPENA Research Inst. 1,000 3.3 454
Fish. and Oceanog.

KRAB-1 Acad. of Science 3,000 2.7 454

KRAB-2 Acad. of Science 3,000
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(&3 2 HS

K i & B % BEHERE | A o] A BHE
(m) (m) kg) (kg)

9 F(4)
TROV-01 Undeground Location 360 2.1 909

Services
CONSUB BAC 600 2.4 800 132
SEXTON MATSU
CUTLET Ministry of Defence
ol S(24)
SOLARIS Naval Torpedo Sta. 450
ELEC. SNOOPY Naval Undersea Ctr. 450 1.0 68
ELEC. SNOOPY II Naval Facilities 450 1.1 136 20
CORD Harbor Br. Found 450 1.8 350 22
RECON I Perry Oceanog. 450 1.1 205
SCAT Naval Undersea Ctr. 600 1.8 181 36
DEEP DRONE SupSalvage 600 2,727
RUFAS 11 Miss. State Univ. 700 3.3 454
CURV 1l Naval Undersea Ctr. 750 4.5 1,568 181
CURV IIB Naval Torpedo Sta. 750 4.5 1,363 181
SCARAB (2) A.T.and T. Co. 1,800 2,727
RC 225 HYDRO Products 2,000
CURV i1 Naval Undersea Ctr. 2,100 4.5 2,045 909
RUM/ORB Scripps Inst. of 2,400 3.8 10,909

Oceanog.
SEA PROBE Ocean Search Inc. 3,600 181,818
TELEPROBE Naval Oceanog. Off. 600 2.4 1,590 727
DEEP TOW Scripps Inst. of 600 1.6 147

Oceanog.
MIZAR FISH Naval Research Lab 600 2.6 818
RUWS Naval Undersea Ctr. 400 3.1 1,954 454
WORK VEHICLE HYDROTECH 1,200 1.3 50,000 18,181
VERTICAL . HYDROTECH 1,200 1.8 59,090 45,454
TRANSPORT VEH.
UDOSS Jet Prop. Lab 6.000 3.0 1,363
ROBOT VEHICLE M.LT. 2.4 114
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=2b7b BBk WAakAel ek
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o Efie] FolA A ¥ vz e B kst ZEMMRY #HKHE
el ek

of WA EKE Rt EfS

el A #gatst vhel o] BT B FRHEBEGL RIEREHA M
= BR EERE oJe #hAd kFECczE FRY + USE @Es oo 3
e}

E BMEEHNE elvetl BgEiEel KES 13t 250 nigolele A
= Batskd ek

ARAA £ ollgt BRES A2 3t 2elvetrsl o= she BKES
EEE A s stk

1) % H

B SR U EERS Tedld RESEZ QFE A Bissd
of sbw, iE#Re] A oA ®#RE BM ghe 25w BABEKE
< oF 100 Edo] FrES, WMAEKES o 50 &#ol FraEsicl EHHO
- BE#e A HE=z A

ol

(2) &K

FAEKEEA &5tz e g2 #holld BAEIAE 2 a4t

ol a4t xFH] glos Eitol= #he] wlbalbefol] BHERL of Bl R
= 23] 5ol HABKES P4 S 25w+

= vk el MABAEL oleidt HEE S43 A F dve RKEol

e
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\3) fERREFHE

BB KAES fhol A ek BRo] RAF Qo) EME RS B
& +E ot 2o BABKES THEGHA AL FHES AL 7S
£ oA feskol AgEshe)

ai

P

4) RS W@k

Wepoll A o] Fol A= MBREE MBI ERSH BTslolol kx|t
TABKES BE ABHEC 23t rpslne B A 4 ERT
3o 2 & wl® HABKEEA Hsted 2 EfEANA doizlel

(5) ATREPFES]

|ABAKHE EX BT 7k BEd RRSt @RSl ek weha
thE BEel ERAY A Sdle FaAAuE gEelor el E BRI E T
ol BE Pstel A2 BTYE 4 v KA AABKES HEEmes o

H7tA 5 AEYS 2 Ush
6) 1R &H5H%

WABKMES BEEE 2 (FBE =2 Tl
#7b LESH KA A oiel (EREMA =Fsle] o
97l o Eol il €4 Y Aol ol Pt T Mol mEY HEE =
ghet

o[ 43k 7ol 67hx| PINEBL TeW HRE HelHw (EI1TH>H 2
=},

E 1T o 41A neAgte kB EER BEAY BMAXRS

frih
tlo
)
it
i
i
=

};l
t
M
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(RI17 ) BAE BRRES ?ISt ERER

B OA K ® A B K
@ 2 M| Mok 100%% | BER: o 50 &%
@ % 2 <3 4 & ok =1
@ fFXBFHE R 8 K [ A =
@ fEe) 5w 39 3o 3 E o o
® THefrE) BE B o obe 2o 23
® fE%el HEHH £ o] 3 o o @ o

<+ &8 datolike EAS 1 AT HEL Sl = & HEY EF

Ex 2 ks A mEES BRI
(%*18 ) A H |MABKES BA
E B E B A K & AV K R
® % i 0.16 0.5 1
@z =z 3 0.30 0.7 1
@fF ¥ B M 0.05 0.8 1
@ ER BEN® 0.20 1 0.5
® FEEfE%ke] & 0.13 1 0.3
®F% 554 0.16 1 0.3
= & & & 1 0.82 0.7

(E 18 il 4] veld ufel 7ol HAMAMES #Hol 0.822 EAZK
Ml A 0.7 Hdld 0.127F Ev) HEAJELE EABEKE) EH,
KEW, FEREY mdd 93, Kol AABKES KM, ATHETE
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¥o| M 1FES #HH @A Y3k

FHAR EEE @A 2 ©eie] 0.322 A F83kw cfgel fE
%o WHEW, BH%, EA IEoE JEelysk

o| 2l gk BE-e EiEdlax dhe EKMEel WIFERIBMAE o)y ool MEK
Bt %ol mHEsA =gk

whebd fEastel me Selo] Hed SEd BAES BAEKE o

H3E B 1E H K

1, BABKE 28 ¥ &l BEEH
KM A, TR R E&A Al e sejok & Fastehe A
Hol A& 58 Sl =l #&E, BE Y sl 2B dfok gt ol A
< BAKHES e U ST &Kol Ak Al E KBSy $1gk AelH,
=

(1) American Bureau of Shipping
(@ Bureau Veritas

3 Det Norse Veritas

@ Germanischer Lloyd

(B3) Lloyd's Register of Shipping
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6 Nippon Kaiji Kyokai
(D Polish Register of Shipping
8 Registro Italiano Navale

@ USSR Register of Shipping

(E19)= 275 40 HEES Fast B 2 SEERY A £ BE
o] REEMHT el el SEET sl 219 2 ghest 234
hEA vebd glom, of" HAR fEitble YElvm goy KEE
# Eoll= vel UX] Y= A=

(F19 )= =3 £ BES RIBEG T SHfM 5EEHC ERle 5845
oz Bmsk ek

¥ BES RFEGL sEEstact I oJFsck £ BEFEY BFERke
Bt BB Y Eael B3 HAE oh el 2 #KEES BAHSEIS =W
A g A3l ke slA2E E A zElzA s Bkt gl

TEERE vlastd £ oo EEEEY 52 U g HEs5e T
& Kol A 7lTol Hastel olE Ew, #AKHEC] BEAA fFEe] =
A BE AY SFA 107 BABY AR, g5 59 72 R
T v Aol ehebAlsle | =3 el 4 delxl Ae], wiohe] e F |
Az Sl webdw Bep e A 7Hg Fojof & Aotk =3 fEgpe] <k
He Tk 2fF Y HBE dHF ke KHEE Y KESEERY A
273} 4175 AX dhabAsieh Ak, $1A7F spebe A o2 x4

= BAHES doFte slold EE Bkl FER UkA A4 Foi g

N

the 2 EAKHEC| BEEKENS A 24 o FA oz ZtFeiol & FHHE Fol
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Acoustic beacon on a standard distress frequency (37KHz)
- External standard lift points

Acoustic communication on a standard underwater telephone

(8-11KHz)
- Minimum operator qualifications

- Filling of dive plan with a potential rescue unit

— Passenger pre-dive briefing

= BEEMHE(The Marine Technology Society )8 #EKfE T2 E%

PEREGE AT A HEE Y e 21 BMS &M

hY|

ol WA REES REAIZIZ 2 T2 58-E P47l Aol
a2 at#lel olskd vhs 37 SEAl A KEES @St vk

S¥ A Y Ui
- EfEE Y EX
SR

2. BKES| @R

RES BT A BRES FABKESZ BHEE 250 nfol el Sl
& ol® mata uhek 2k

BREE 250 m] B AEKEY o 293 BHES £ Southwest
Research Instituteol]4 & HEBIT LT B35t FA3 EME hpos =

#ohrl 2 gk
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Soft Ballast Tank

Y

Drop Weight

2.4m
;———( 8,—0") —_—

2,7m
90"

% 6.5m
(21'-6")
Conning Tower
Acrylic Single point
“ Lift Lug
77 |
M 7/
AN

Lateral Thruster

For Steering
ertical
Thriister
For Trim

@ —+ Towing
-
- < ﬂ Lug

7

]
i
Sonar ! | \ I N ]
Light ! ' N ‘\
I & 0 . 7Y
- T —+ F— I
\ < / 0! | 4 1/
N\ 4 !
\ f p /I N S
T S TG i
N e XTI L AT ain
<t - = aw - T - ~ Thruster
E\l T / VariableT «
t
A4 — Ballas an
- Battery
Pod

YH.P. Air Supply

(22 13) 250METER MANNED SUBMERSIBLE
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7 BRI ME S

(1) EAME
BAHE BAS] HAMET EBHEE 250 n, ERAR 3A (B##E 1A
BzE 2A) A 8.5¢t, AL 2-4 knoto] ¢},
o] BB Perryjit7} FAT PC-12 83 A9 22 Mo o4 BipRH
Foll HAEI BBl
B EAMEE a3 2ok

(%20 > BMRE 250 MR BKES HAkHs
#* A ® i o] =
ERERE = RARE 250 m
(Operating or Maximun Rated
Depth)
- &5t K& (Design Depth) 32 m
- it BE 78 (Personnel Hull) 3.65 m LOAXI. 5m O.D.
- # & (Material) A-516Gr. 70steel. Cylinder
-7 Al (Weight) 8.5 t
- | & (Payload) 900 kg
- & o] (Overall Height) 2.7m
- Z (Overall Width) 2.4 m
-z o] (Overall Length) 6.5 m
- B (View Port) 120°-1M Dia. Front Window
360°-6M Dia. Conning Tower
- BoO#E (Viewport Material) Acrylic G PVHO Approved
. ATBEH 7 (Power Available) 120, 24, 12 VDC
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& x ®B &

A B2

- B 11 (Power Source)
- dbvl] 2] A & (Battery Capacity)

- £ 5 (Propulson)

-
i TN

- E s (Life Support)

- k@S (U/W Comrmunication)
- ¥ 3818 (Surface Commuication)
- #it ¥ (Navigation)

- 44EiMBEH (External Lights)

B (Speed)

Lead Acid Batteries

200A.H @ Hr.Rate,all systems
1-7.5 H.P-120VDC Thruster

2-1 H.P.El. Vertical Thrusters
2-1 H.P.El. Lateral Thrusters
2-4 knots

3 A

280 R’/“Ify{éurs

. VHF Radio

Directional Gyro

1000 watt Q.1-2.

=X
=

[e]

|

v RREREEE W JREERE

(1) HFroRie i

FrHREC

BT LEI BiFe24 TVA £H,
F7

ShEfell MBS = RiFSolch

BARBEEMY BLEI RFEF obd BE =t BhdA fFE
57153 aBHEts) 2
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(%21 D ¥R K A
- HERo] HE= el TV 4|28l (TV System Color External Fixed

Mount )
- 35, N EHRB B eH(Still 357, Camera and Strobe Ext.)
- B gl e (Manipulator)

- ulEl 2 =2 (Video Recorder)

- 8|8l & =27 (Stereo Tape Recorder)

- HRlels A (Sample Basket)
B Ok =B (Water Sampler)
Sl E OB (Depth Sounder)
. f B A o) (Rescue Buoy)

(2) FEH IR
FHLRE B JEHR] BEMEI /L THESIEE BBHMHOD BAE
o] zbF-ofo}l & HffEo|c}

(w22 ) ¥ OB B &

8 Ok 2B (Fire Extinguisher; Chemical)
CREEE (Drop Weight)

- JEFutdle]  (Emergency Battery)

= o o4 (Xenon Flasher)

-4 A (Pinger)

- Drager Rebreather (45 min/max) - 3

- W iRk (Life Vests) — 3
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2, & A2HEIQ] MEEAM

A T

REE 199 @tel 299 BZEES o3 23 =M 2ok

E fidish a2 1979 Ak ed (rack type) o] FAAZ &kl BEXE
F 4bEe Ugts FHA EES diobRam, Bt Abug aashs] ¢
3t B gh=ch

B

(1) =sljo]9 (Framing)

= o dE WAoo}l Fhe, MEhEHe —BMHoR ¥k Eate] =
| %+ 4o F &4 (6061-Tb), ¥ £=lslL & == Beps < 55 7}

N

n

ZH #E aksc}

o A single point lifting frame & #i#ffc] BHSIEE HZitalch
o Towing frame -2 #EAfES] & (aft) Zo Ec}f
o Bumper frame-& #}u}e W= el 2 =, BKiEe BAYAY

shelle] #hel Al Ee

o FH®me ik Z |.5mxAdo]2.15me wozA 14,

(") ASTM A-516-GR70fR W=l 29 A% A2 <4}

4-3kc} o] Wb AEo] T Eim-S 7H =edt 2 ubSe X,
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o ¥ F#T ¥(hull) ] L& = BEEY Zusd 9z 3
[74-& duto g o)A = RE 50.8cme] FF7F Ycf,
o A 10162 HMARE 713l AL JFo] EE3 PERAo| )

BEHEL T2 ol2d HEER ubSolxs 4ule Fejd + dx

5 ok

L8N

+
o

o BEES Bol BB WY e TUL AdE Feo 24
parmel A E el 913 ke,

(3) utull gl g+ (Battery pod)

AL 600%, Zol 4 mel T2l dld|g]3tE ASTM-A-516GR 70 02
b PERE Aot e Ak golo) 3o Fotol gl ok (bulkhead
plate) 2 2 4 F7He| =g wloz TE3bs FE o4 <o) oyl

shol el 7F Fel S o AE 9l e,

o Ml A GAHE E3td 44 dwdleE AAsn MEL

st o] & <7 4 e,

o & BkigEo] BEA 2FE o &5k st FF ko sk-
id) & 7}

© (4) g2 Yel4 E (Ballast)e®l 3

o B welLE B3+ 10Hwte] ASTM-A-516GR70#es g
A 1.2me FFolc
o F7uko] 2al BER 250" HAODE I upstil Az gc
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(5)

43 47 (Fairing)

448 PAE BRSeR e ##e FdiLito FUY 5+ Y
%

o} e}z E ] AH (Ballast System)

(1) Variable hard ballast system

detie YIe oTAE Fd HA8, 1L2nd B 7
= "Yoluh oA AFA FATULE AV sk WAE ¥

¥kH T B welLtE gPavtor oy BHE A FH
I, FHR Wurt 2 g3 gtoz Ty ol oA dory T

2E hard ballast A&l SFAFE ka4 243}

Bttt S ackll go] drkg o

_,g
32,
dr
X
wu
2
-
0,
brt
u
EI*IL
B

delsE = AR BK 2000shsels EFEm EERE
ol A HZetell i 1500 sh=2] #k7E S Al Hef
Hkell &She ZE HEES WMMEZ Rleok
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(2) Soft tank WelzE 2] AE
0 AZE ¥f7 depiE 42wl 2
2ot =, BEM (Vent valve) 4 ojo} dAs|:= Wnz 3
AEH = ol EF 2T, AW, A4 Seoz FAH
o WkAES REHL HKelH, B2 Zsld e Fr] Fd
T ol viebo] e HARE 53t £ZE Blmfe] Eof 7ich
ol AL mofETloll o sl o] Folxn HA U FEOE BEY
AF-8-H ok
o frjgf=etryog atew, F4F P dollA e g
L F UAEF 2 #4504, A" duE =
° TN fFBE v BRRE STYUE W FolA Bt o sl 5
B 2F 2=y o R Fel4kl BRRL 350 Psi BEHL T4
© FESEA Bor, o)A BAKENA £ZTEYFE AZF47)
=l FReteh & 42 el e ga e U] BRES )
Ao,

P
lu
|
oL
3
-+
P
&
Jm
o

243 640 WslE2] BES 7Hxls 3000 psie] EE
AFHTt BENIE KBTS A Y5k 49 A3

o HEZER HEIL STUZE W¥d g Penetration Ao 3}

hli v AoHu S Yalglcl RE AT E 28] 23t

o #Kd &3 EE AR WaHE skeo

o FH £2E WeprE a2 FEL 4T HA 2300 =
7h "ot o] AlZdl e BAES she] dhlEd =E A= ek
E 935 ®Ed 7 Bk A5 gl
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(3) A welL e 2 A8 (Fixed ballast system)

o nAYLE ALyl uYs F¥F Y Foes] ULER T
ARk 2 o8 Az A4 HEhel 4=
dhsich HEBES MRAAT= Yo L THE S #tAA
71 Y5t Auk =ve T ok

o WAMEY THL TTUE Yol BBHRX =F o] E (Drop
weight) o} &3l 7H5-3hcf

(4) % wref~E ]~ (Emergency ballast system)
o o] AlAR2 BEKEY +H T TTUE ol e BFRX =
E Edo] (Drop tray) <2 ool & Seofgic}

g}, slolz= 27 4| A= (Hydraulic system)

(1) Eletro— Hydraulic System

(2) Manual Hydraulic System

u}  Life Support
ST U 2R vH?Vé—l‘t% HEk o 233}
(1) Ak&F5 (Oxygen supply)

Al 3ol &2k 240 SCFol, 3% 240SCFoldle] AEL 7Il & B
=H Adrdl o st FFatch Akkw T o] Fke] A gelxle
Mol Aol BEEE ¥ S 338k 1AE 159 0.4 €5 3+
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=% o,
(2) k47~ BR% (Carbon dioxide removal)

A7t ehd 2 FASEEE AHEske s (fan) o] 2 A 3bs]e] o
sto] BrES, ®Abbs AF3olw mEbEedl ofsle 4rlE Mg Rk

& AT HAE 253 Yok

Q& &
o w4, &, A, uE P95 FFURA Foh

(4) BB 24 (Emviornmental monitors)

vl HE#EREE (Propulsion system)

(1) * ##E%E (Main Propulsion unit)

WA 3tE ekt e P Fuo e A as = shie] HEKES
Zteth 7.58709 kg u e b AREsE, 110 VS BEREEC] 4%
e

(2) HEfEER K (Propulsion control)

F2 A= Anst B SCR Pulse 2 A 3t 234 5,120
V BREESZ fF@3. 2 5+ B#trl =3t 243 (Single—
level throttle)dl] &3} FFo| 7531, XA E EHA Y FHA
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o2 £5 5 @WEIS = JUTE g}
(3) #7858 (Steering)

o 27k 1&Hxe EE Eﬁ&@%%(ﬁbﬂf g, o8 e
gHell =) 7F BAES FAPNE Ae MBRES T

o 2709 1ENxY HEBERELEE (Hie WHI, e shie
®H O HwAEE 2T F UAEF A

o BITREEL BMLrt &l 250202 2530k

+® B

(1) BRER

o 120 VDC#}£# ; 200AH @ 8Hr. Rate

o 24 VDC A& ; ”

o 12 VDC #]&H ; "

o 12VDC FEA £

o 12VDC &8 g (pod)el gl 6FERE Jivlg|2 oA
=t

dtdle] &0 BEL 44 fElE AdlE oy B

o] Z{E«] BiEel BERS =5 sl

o)
TJ

(2) uvldlz] FE (Battery charging)

E ulvll gl = BAEARSY XERS S5l AEBSIH, TE A&
& Fige wEIC
o 12VDC Aj&®lo 2B (FH)E = #HAEER S8ultdle] KBS

o

ta

o
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£ #A#Ee] Eishe Tt AlSEke EEUUiEE TEA A
(3) x}=+~] (Breakers)

o RE BHALHL ¥ A hRifHERE JEF 12VDC BiE
of oz =}

o RE HERBBKE ¥ zuts], #@BhAIEs] 2 £ oA oFFoz
=l o},

(4) S4* =] (Polarity grounding)

o % E e/ "o 42 ohE dbll A ae] S Azl
o & ¥ EE ¥ FHERS sTLEN 4Z "
o %4 FAs£E Egs} 120VDC, 24VDC, 12VDCe]  HrEA|

(5) %14

o 120VDC,24 ¥ 12VDC BrEER+«= FlES] BhHoz EH= o
B 223 94 MS Series Discomects & #-g3ic)

o ZotEAsl 27t 120VDC EERS EREHEE st B
HIR H FT 8RN FE I}

o WEEMEI HH, ¥ Y TTURA ZEH TE A=
BAHLRE Bose 553 &rx% 34, BAmoz= HEY
L aiiad

T

2
i

ol @fE Y #i¥ (Communications & Navigation)

(1) ¥ E3B1E (Surface communication)
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albol 2l 2 (FEShe VHF gl e 7F @Ko RE= =, BAR = T3
S kel o} 3t}

i

(2) #BIE—¥ Li#E1E (Sub-surface communication)

Wi LRES S 27KH S KBRS S AR U, of BEBE
FHR 296l 3t e EH 2 Folz s £ FA(Pingen)Z vl

T 5 Uch
(3) # # (Navigation)
k> WEF (Depth gauge), =fo]=2 FatL (Gyro compass), ZHH
(Xenon flasher) & z=t}

=z} Fe#A) 4 & (Emergency system)

(1) kKB 2 WK

o STTUR AHH = EE EMv sbedhd Wil == FRY%
o BHE ARSI

o ERAKM WAE S T4 Y
&3t

m
J}m
%
o
2
K

(2) £ R#EFEEEE (Life support system)

2 FF0 HA B kEE (Rebreather) 7} Bk 2 8 1 AE 45
S Lhbe £HHRERES E5 UES BEY Kez7 Y 3eio )
ANE 144 Re=c)
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o g AX ST ARSI HE K, LBRSET dv SHAA B

fmRge] A==}
(3) FEH# B Bh4 BB (Emergency jettison system)

o MR THERET BAENY FHAKEBREES <Mdozy
BES Rl o] A3+ 434 He A ABETE ¢+ A=ES
Aol £& AehllAl FHoidek

o MR =t MEd e T BREHEEES KEA LRI 7o
HEy o & o

2} #HBhEEE (Auxiliary system)

(1) B 88 (Lighting)

F71e 1000 Wke] of5o] RESHT o] T2 BAE EHET RARLR

v S+ Y& Fol FZEIc)
7+ B EFEE M (Surface support equipment)
o WAy & WE-KPEE
o TEFE UHF oo
o dHdlz] FA4A 24 E

E} REH % (Optional equipment)

(1) &8st (Recorders)
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o AH= L M E

o FElE d|djLHo]= yZY
o AaEBell B@ES= ZHetTV
35 M 1A it

o}

(2) Panz} Tilt

Yol

519 BHOR fFEEl = Pansd tilt = EEEIHT] slabAslr] &=

(3) BE4I#H3r (Manipulator)
(4) fE:%{E (Navigation equipment)

o FER o KpFFHHEHE (Sonar)
FAE BEAE U HEFTE

1. BEHE
7h ARG BEHE

B Wk HRBEAN Y 4L vhs) o] MAGES MIE -ER I
B o 2] Aol & BB U i Ee] EEL Witsh Lo s
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