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A Conceptional Examination of
Diver Assist ROVs and Developmemt of
a Launcher-type

ROV-HORNET LAUNCHER SYSTEM

Mineo OKAMOTO** Shun-ichi FUKUDA **
Masaki SHIBATA** Hitoshi YAMAGUCHI**
Mitsumasa NUMATA ** Akira AOKI*?

Two concepts of diver assist ROVs are examined. They are for shallow water re-
search diving and for deep saturation diving. A small observation ROV which
had been expected to reduce the diver’s hard work was proven to be a tiresome
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apparatus for a small research group. The ROV for deep diver manitoring was
expected to be a good apparatus to increase the diver’s safety and to do combined
Diver,”ROV operations.

The New 500m ROV system, which is able to operate simultaneously with diving
bell operation from a dynamically positioned research vessel ' KAIYO’, had been
developed and completed on January 1989. The ROV named HORNET LAUNCH-
ER SYSTEM was used for four experimental tasks from January until July in 1989
from ‘KAIYO’. It was used for surveying of flexible pipeline, monitoring 200msw
depth saturation divers and diving bell, monitoring 300msw saturation diving and
for presurvey at new dive sites. The vehicle was launched 21times, and swayed
down for a total of 65hr 31min at depths ranging 60 to 300msw. The HORNET L. S.
1s the first Japanese made launcher-type ROV for practical use and the only ROV
available which works togethef with a DP vessel in Japan.

Key word: Diver Assist Vechicle, Saturation diving, ROV. Diver Monitoring.
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Table 2 Procedure of diving survay at the
artificial fish reef.

1. AEBME
(1) BEE (54 5—) 1%
(2) BME 1 &

). EEEE
(1) /NEI AR 1 E

(2) WAKEWS (BE4, TH1) 5=

(3 Bm® (BEA~Z M%) 2R
() BHBEREET A 5~ 6 B
3. WERS

(1) BARER ks s s e

(2) E#tAlE REEEZHA 7 2K

FETEDAZESE R
R B 2 o 1 o

| 7K = &t IR
(3) mERER HEBEXBBZRNE 11X
MaEEtE o vtz 1R
4. REBIE
(1) 14
FEl:Dive 1. RERRIENERERE
Dive 2. HBHMHEHEE
Fi% : Dive 3,4.?3%531%3%
(2) %2 H
FEI BB ROBICXIMERE
& : Dive 5,6, MIRE
(3) M3 B8
FHI: Dive 7.8. BMRE
i Divé g. fﬁﬂ%&%ﬁ@ﬂi&ﬁﬁé#ﬂb

JAMSTEC R 23 (1990)

(2) BWEBKER L2 OMERE, BFEFE
TR K IIELS EORED & RE TIT O O
BHIT® %, KZE3IOMT 1 H2EDHKEITV
R4 BEOKEE E BG4, F1EM25 47,
oMM I8 ENR B, ChicRBBREROSE
N30T, EEOBETOFERBRZNENG
2243, 1643&753, COMEKIEHEEZ & S
I EMEE NI, BIKEEE MO BN R ORME
¥, AEBBOREMKRORMIEE, HIGEER &
DA DB EIFEDIEE, ABEROILEFREFO
Ve iz, T 2EOBKEZITS ETESMY
AN—ZRIE—HEIHREBELD, MOIEEZIE
TLTITODREHETH - 72,
(3) EHFIRERES D EE IR
FAN—ZEMBEVICEREL, FEKTRIZ
zoZEVWicE LT 2008RAITH B, LHLSY
A N— 3P TERANCHBEIT 2729, REROL
B TRENT, HAIB LB ET A EbdH B,
B - THRIKERER @RI 5 HE®M L, B LB
VER UHEHE TO#HEKDOY T LB I WELITICT
5 EBNETHY, Kphh 25— OKF R b
oRff& =0/ %) LICGHEERE UL ERKT
Xirot, BBORBRINZEZHNET S
&, FEMBOEICHA FE EMEd LR
BIDRMER) ZiE-> TENEWICHEBRE L% - [T
U, 4 —OBHEE/ NS5 LN
FBTHD, ZODIHOEBKEEL /2,
Pt &hs, HERBKOZERICHVAEA
BelTid, (1) BABTHO UDABDLL
B % IEHEICHEE U THRRERRE OB ZTTH T &,
(i1) WAKRIZ T4 N —D X S 1 E R o &R
By, EEElichbz--TL -4 b LEFHD
BIEATH T ENTERTE, VS AIREY
xhilzs
3.2 NEREREABOAESEZTOEH
el 1 B

WARRIC & 2 AERKZEOAIEH: 25T 5
fo®, F4N—ic kb ANTRERE &7 L THE
ABEZEH L, Z0EH EoESPHREI-L
TEANLBEHRE2ELI L E LT,

1984 5% 11 A, #FMEFAFE O M F#ED 0%
AR ICEMTAELTo70 F4 -k 58
BINV—7EBBICEAR 7 Vv — F2&E L, i

201



WONEERFT LoD, MABROEBE%1T > 1,
FABOFEEIE [543 — & OHED» 5 &7 FilE
BT HMARBORIEEEREIC>DVWT® TH
n, RBEMHIAHEREOHAEBEICL>WVWT, F4 /-2
ZD25ORKEBEEBABICK 5 2 B OE
EREROKZIT-> 2, ABEIHTFEANO 2 V7
) — RGO FIEE AEEESOER, ik
Ak > TERINICERTK 1H, ALRET
3, LIEGET6REIERL I, CDORET, Bid
DODHBIZODWTEARL A N—EEALELE
XDV E5 N O r

HBEOREIAF IS IR L, EBICEZDIED

iZ 3~ 4 ADRBIERZIT - 7288, RIZBHFAERD
RS - tRIEFBEABZR LT M
ML 5 A N — LIARICHIDO b DZHER L 7o, 73
BMOEREEMAREIC> VT, B GkE
~13m) CTRMIAVWTICE,LSTFHEBL, BHE
5 (10~20m) TR 2EDMZEZEBEO[RE—DAE

& 3

WAL, S (5 ~10m) TREL T4
W AT -7, BAHE (30m) TR ¥ A N—D&
MElCEE LRI 2ENEM LT, COHREE
DFER, EABOEH & EABOMIRBZERETIC
D2WTC, FANN—IXABKARELEKL TRD
L ORRES, HELDODZ2ENIHEILK - 12,
(1) XEMELTPPRERBLODBME
EKFE B CEE 2R 1O NEIRAD 51T
5 EAEEET, MR ER—-PTITI 2 & D
b, AEBOSEMHEBERREIRICHKEIINWL
EBZV, BAROES, ¥ — 2 VEKBNHD
i, BIRZME, SIS ICEK?DGP S
BOK DR AR-ZREPMNET, BKFEEICHE
LTREDOMEEL o BE 2, 3 IKEBARIZ
i By sl
(2) MLV TEARZERY 2 OBERL
DIEELR
i AKE TR ORI LK T 3

%

Wi E—

FA = EEABRTOATREFOHEOME

Table3 Typical procedure of Diving survay and ROV
survay at the artificial fish reef

HH w5 KGN A& e AR A&
L. dW&EZEmE (1) 54 35— 4 %4 (1) BR¥HE 3 &
2) BmE 1 & (2) &4 8- | &
(3) BmE 1%
2. HHEA (1) /N2 3 A 1 & (1) /MEIM AR 1 %
(2) #KEHm 2R (2) A b 1 X
(3) Ahm s 4R (3) SEH 1 &
| (4) #BKkEHR 1K
3. MEFIR (1) MBI TRFER (1) BIGICTHM
(2) iR &AM ARIE (2) BABREAR (1204)
(3) WKEBE (20%) (3) &M & B
(4) # Mk E Y

202

JAMSTEC R 23 (1990)



7 VIEHITHEYIOMmE L - ESAXBT &
WETH -1, BEBHERICE S E, Alk%E L
SEkHID, TL—BETE LA DTRERZD
KT IETX IS - T,

ERHETE, REEOEETH->Td, Rl
BWEE— 7 VOEKEEHBGERTERBTEXR
Mot oD E» SBERAOHRITEZTHM
(WA MR T 2 C LIRS T, Z C TRPE
MmUTIKETRAREERHT 51, F—7v%E

- V.. e MOBETIEALTEHRBE LWL iI@L L,
BHE 2 /NERD» S OEABE KR MBFRNBIKE-> THEOMNMNTAEDETY — TN

Photo 2 Launching a small observation ROV REHET 2BEPMBETH-T7co TNTRIR
from a small boat. WISEIEZITS CERBFELARGETH » 720 K

ARIMMDODATREDES, MARKREEKL TH
EfECEATEITIRIKSSEEELIY, %
ORI iZDIE L 0~40midHE s h, EHR
A0MO/PNIPRITE > - BTEEZ E S5 2 52D IFHRYD
THRE,LSERIES T L IBBATH - 12,
(8) M AESEKAEDES LENL 3
RETORMAEIT VT, FA =1tk BH
HEEEABOBESLTH 2 IT/RLIZL S BERN
ISAHED D - oo THBKAEDORMAETEA
BrERTA20RBETh -2, BABHAED
B TRBKERIHBD THEEEEZZ Shi,
R KFH A T I PTG % FE I #& & B TIRERM 9

HEH 3 BARKRE VA N— '
Photo3 A ROV and divers above artificial 57, MEBTREOMNEZBE L THREAE
fish reef |
=] -
Nee! N J—
i
v — v E

- _ ,,..r.«zmm/////mh
A L f i 0 10 20m

L i |

X 2 FA4AN-FHELEBABRAETOMRMEKRKEST EDHE
Fig.2 Difference in anchorung procedure for Diving survay
and for ROV survay at the artificial fish reef.

JAMSTEC R 23 (1990) | 203



TAZBALTHREFRE LT FiIcLTBL, =0

DEIK TR EF - TS EOZL L i 71
DEIE-> Tk L, RIRReAEICEREL T
DR s 5, MEALIEENICRKRT 5, P
INGP 74 DEFEPRBEIRATOVEESICIRE
nEAL, MLSEIIRTEZ2 L5 ICLTEBL,
BMABEBECRASBRELBERICBHT S C
LIRERT, A AIT > EEINTERL
85, COHABOE EIc#ix$T > THEAET
SMEND B, WORNOEESEZ IS,
BRI EEOE Fick s &5 BB IR T 2.4
EnH, HDITOEREZIEETDH - 12,

(4) MABRIIKACIL A N—DFHREES

A

AR IEHSEARERICREAIEEITERY
D TEEY)P o — TEHEN S DFTITHEIKRT,
RiETo IEORFEETREBRIRERRICKS, —F
FREICHEINED, WTholES s 54 N —
WAL TDS, FAN—EL THNEHFELRFREE -
TWic, B TBEMEOE TRAREZERHT
BICiE 5 AN — DR NETH - 12,
FRATIREET Y A N—BENE2NTITRD

ZEEOREEZET AN, ZOMICHMIEBEEIL T

BRREAFHREBLZ2DEFHEATH O, BT HRHIKEE

THEIENEELL S,

(5) PAEOHMESMN A N—ic X B3BKEE
15 %

WA IBBERICBEEL TP O U< ) &H
AP TERALBOLERAPHEOERICE L
3o ZhicK L OBKEBEEERIC 2B KRE %
TV, HETOFEEREVWEBKEBORTRET T
BLEDNBLETDHY, FHEVPKRT Lz 6EPLHIC
JBELTY 2w bRXA—VERE, KAODEFELED
ST EBYETH 5,

(6) [El—D/PNERIRNL S 5 A N—=LEBAKOHE
ARSI om0
MABOBIEEVSBFEOSHIICY = v PR~V

A TRUKEEICHE T 558, BARORE

NIRETIEABOBEEITET, BEERX
TH/KBEABROBMEEFICN 2 DEHC
EVMBETH -, A1 BOEAMDER%
2R E L2, ZOHEBEANTO 2FEOHEIC]E
— ABBBINT 20 RRETH - 72, &5F, EA

204

Bick 2 AEELRKFAELER—DAB EMDP ST
IDREBEEFRETD - 72,
(7) AR LIEHZEREI R EY

RETO IBIOR/B/ERD O 74 x— LA
DREHEBERE 2B L&A, F4 =D
0NDOHERLFREORELZB3ICIEAKT
6 H#FE%MJ:@EE%%%?— 5 EBRDHP- T o %
e A N~ OHERRIIERBILITRRET H % 53,
MAKRDODLDOIRIEEETH - 712, |
(8) MEE

BAZDOKZVWHNETH 30, BOUE/NT
EEfichiz->TT LV EDHEE APk TERARE
BT 5D RMEATETR = E - To. B/KAEREH
SRR L R L IS0, MABOEGS
REREICESOTE LABREGOFEL R
S o T2,

3.3 RBYAN—ADOINEEABDTIE
T (i g

BKFEPAREREE T, BABEEKAE
HiOMIEICHW 2 D RRIESEZ L, FHAHOH
HEETNZ DV T HF A N—DR Y &9 BICidME]
BDHBEBbP -1, ABEFIEOmTH 71
N L am A BETRID Vv — FEIERRT B & A4
BTholTo —H, BABIBLTYIKRAPT
{, #hEATIcRdEL EeMmEEmshTy
5 EDRIRT, RRICEIA N—Dfi%=E
TAHEBHLMLER - T,

Ay A N—XEREAROERE LT, ¥
A N— LA ESHT 5L, MEABMSAKHEEK
ILLTEBBEERKEEDERD, A5KF—FIC
BOIVEENERT 5 LHlis i, R, &
BOFEEEKCBEL TR, S - 3EAS
D—HNTITO DB EEZ S,

4 RiFTAN-EHRAEARICOINT

FERIKTIINE, EE BAKXEEZEREODIEE
AED, BEEE IR, BETEKDD I
WL 2ZDIAN—DXEEEET>TV5, -
THEPDOFTAN—DREZER L TEREHRIT S
LB RIEESREGSD 55 A TEENKIEH
THY, BKOEEWEHERTEZ2HOATOEET
HBY, il oBEICESEEZZREBERINT 515
&, vA VvFIRFOmMBICEABOIRE = H W,

JAMSTEC R 23 (1990)



LIEk U 0BEEREE 54 N — DT FEOHARLE
EIL K > TR P TENRREE 857,
—iR DA IR ICAB SN, s DFE
R IR Wy — TV TRITN TER I N 5,
HBIEOE AWML BEY L ERRRHIET 5 DI,
Ay — T VvoBEIcEE LA SEEEDS L L
BB EIT->- TEABOZEB AT O LENH 5,
F - EHKBIAERTIREABSIMEICEEL 2D
=T TaRsTHEETZOEBESKD, #
e NIcE 3%, HLOEEE S » THEH
LEFNIXE SN
FmEKEFIC IR 3D EHISDCH [huk
51 poBah, 4= 12RKA 30 mo@EN
THBHEEATY, (PL0LS | BAIFvyvyh—

lin

#iE, SDCHEM, 51 —olghfi% SDC

B, T4 Fyvh—BI, &L —EDORKIE
ZDR, 3~4Efichz-TDPSILEES
FREEZITo. O, BERIBEZRVTHRAE
EPMBEARIOERIITER VL, BERHEARID
O, BKOZEERL LWL S ICERT 54
ERH D, METOSDCEBAKOEFAER
DOKEFERE1Z 20~30 MTH VY, %55 300m
THIBEALESDCEEBAE (RO —F W)
MRELTRELIEV, EETITON TV SR
BKkeflicEts®E, SDCoEH (X3 v)
T ~8EIICZEL, A 1 Hic3EEELRL,
24 BsREBIEEEITO T B —IELTW B,

A BAEET O BAICIBEICRAEENE
§y b, NATT Iy VEEEPSERS O,
L XERBREHOAL Fo4 ¥ —, TvE
) ANVBETHEEINTVWS, SDCIRZ Ok
L, ¥4 —RBERICBEIL TEXFT 585 EA
Bidz ORGE T TERITOERIEEEITS T Lici
%o

e 2
Tl X :’5‘} '

SDC

&‘9.:9’4’!1“

. g u e TR LR T Iy Pl T -
o "..':.1' L (4 :I:-‘lr. et Wlew et 2 "'l"fn"':-"ﬁ:'t*:. -"t.i':*' :'n:,‘.:ﬁ;r.‘:r‘:“,‘:}:- :5‘,“:5&1'::: v :.l :‘:‘; :“.'i-
EAE R B PG S EF:“'="J.‘I-+:¥+"|‘ "a':-';'":"c”-'.’-' T Tren aye T T Tl L Tt e R Ll S et
"

X 3 FEEBIKOIR
Fig.3 A concept of deep diving from multi-

purpose research vessel ‘KAIYO’.
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EE 4 WERKRELE [h0EXD] 5 0EAR
HIKAN

Photo 4 Launching a small observation ROV
from four point moored multi-purpose

research vessel ‘KAIYO’.
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Fhoto 5 Launching a small observation ROV
from ‘KAIYO ’.
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Photo 6 A observation ROV ‘HORNET 500°.
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Table b Specifications for ‘' HORNET LAUNCHER SYSTEM’.
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o o B 22 0E, AR O

30 m/min
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efkdE Wm0ty

EBHT fs—Xv b3 VvF+— Y27 B EEE
E,avyFr— ;94 /7,
A7 V=V

Photo 7 ‘HORNET LAUNCHER SYSTEM on-

board ‘KAIYO’.

Left to right ; A container for contorol con-
soles, a winch for 550m length armoured cable
and a crane .
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BEE 8 #—XV b S5 VYF v—VRTLER
Tl A
L 7T v —HIEE 4 -7 vEEE
Photo 8 Contorol consoles for ‘ HORNET
LAUNCHER SYSTEM '’
Left :A launcher control,
Right ; A vehicle control .
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Photo 10 A vehicle departure from a launcher .
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Photo 11 Launch and recovery system for a
launncher .
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Fig.5 A concept of “HORNET LAUNCHER SYSTEM ’ which monitoring deep

diving .
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Photo 16 A dutmy weight to train the set-
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tlement procedure for a large article

on 300 msw sea floor by the aid of
‘HORNET LAUNCHER SYSTEM .
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Photo 17 A dutmy weight at 300 msw depth

sea floor monitored by
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Photo 18 Lowering a lifting wire of the dum-
my weight simultaneous withhorison-
tal 10 m movememt of ‘ KAIYO '’ by
the aid of
‘HORNET LAUNCHER SYSTEM ’.
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