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New technology gives
electric ROVs

a competetiv edge
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Technology at work

Hitec Subsea invests in technology and
man machine interfaces. These invest-
ments is put to work in Remotely Opera-
ted Vehicles (ROV's) and other areas wit-

hin the subsea robotic industry. ’\

VisiROW - Healime visuallzation

Premas - Elecironic mainienance systam

ROW Zimulator

Cyberbase Operators unit

MoBic - TMS5

HIROY 3000

HITEC () SUBSEA

Hitec Subsea AS  Fabrikkwn. T  Postboks 8120 4068 Slavanger
Tel: (+47) 51 202020 Fac (+47) 51 202071
contac Roar Laug at  roar, g @ hilecyisson. com
W, ke SUDSEa. Com
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PROMASTER: A NEW APPROACH TO
HANDLING OF MODULES AND HEAVY
OBJECTS IN DEEP WATER

The Promaster has been designed to provide a tool for the launch and recovery of modules and
heavy objects of up to 1000 ton in deep waters down to 3000 metres with high precision in
position accuracy and with the avoidance of any additional guidelines or other guiding systems.
The system comprises a thruster module, a Launch And Recovery System, and a surface
control system all installed on a monohull ofishore ship.

Authors Francois Bernard, bda indusiries. Svein Moldskred, Havgesund Offshore Services

Thez last 3 vears have seen an explosive
groawth in the wse of oil and gas technology
installed directly om the seabed in increasing-
Iy deeper walers m onder 1o reduce the costs
ol producang a barme] of ol

Ak e r.l'l:u.hu:l!il.nl Frolaers sre g«e_-.ll:in*_l_ e
|'|ér aikl dEE['El. A new F_&Imitlﬂ |1|'r|E|I'|||Il:i:.-
operated vehicles seems to b reguined in
order for sub-sen installations o remiain eco-
memcally waahle,

1998 saw the barrel price fall below 510
resulting in cithacks in all areas of producti-
on anid developments offshose,

Although the price of oil has climbed back in |
199k, the target level to justify field develop-
ments is still below $15 per bamred,

The challenge thenefoee is o develop a tech-
nology that will assist in maintaining il pro-
duction af sustained profitable levels at
below 315 per burrel and mn some cases even
bedow 510

THE PROMASTER
DEVELOPMENT

Againg this background, béa Industries has
developad the Promaster which imends 1o
provide a radically new approach oo the
deployrment and safe installstion of virually
any loads to a depth of 3000 meters while
cutting down both installagion times and costs,
The Promaster is a powerful tool, which uses
a newly developed. self-comaimed and fully
subomated positioning and controdling sys-
iem by which an absolute positioning accu-
racy of 1.5 mebers throagh & 1000 meter
winber coluimi i beleved w be reachable,
Structarally, the system comprises & main
meddule and o counter module joined toges-
her by o frome, itsell harbouring a bydraolic
clamping device capable wo mate with a ko,
Furthermore, a set of four powerful Curtech
thrusters (4 % 1.5 Te) mounted on tum tables
and om either part of the modules two by
v, ensure translaton and orgue control
meeans, enabling the ood o direct the behai-
owr of the load while being deployed through
the endire water column.

In order to enhance torque controd (Max. 260
kMm) the structure 15 designad such thal the

cowanber module can irvel along 11s koo

4

tal axis, while maintamng s Centre of Gra-
vity (C0G).

Keeping in mind the coberence of the Pro-
muster design with other on-going progects,
it was decided o provide the wool with the
possibility 1o also mate loads up 1o 40 ons
|.|im_1|_l,' |.|r.|:].|:1.' l|:||: |||:|i|| :||'r|:-|.||,|||: hr.a xingl-e
discking pin arvangement.

Last but not beast a special tooling and power
plamt platfomm able to swivel 270 deg. form
am mbegral part of the Promaster sysiem,
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The Promasrer Thruster modide

The STAR S}'E‘Ifm

STAR denobes “Setorage. Transport, Applica-
tion & Removal” and was specifically desig-
red i order to bundle two or more cables
macle from different matenals, moving un-
syrchromically amd a1 different speeds with
respect 1o each other - in this case, a synthe-
tic fibre main lifiing rope and an umbilical.
The aim of such a development is in prevent
“cubles™ from getting entangled or geting
demaged whike paid-in or out © great depth.
The entire mschine is awtomatsd and will be
able b cope with displacemeant speeds of up
tor 24 ms cictate] by the Promasier heave
cormpensated and constant ension winches
ArTAngEmmeEnL.

The Promaster Launch &
Recovery System (LARS)

The LARS consist of a 60 tones SWL A-
Frame, a 60 tomes 3WL mam lifting winch
actively heave compensated and a set of 20
tciezs SWL umbilical winches constant ensi-
on controlbsd.

The winches are asymmetrically positioned
in relation to the rmme assembly allowing

STAR, Umbilical cable arnd lift rope clam-
[HRE SYEieIm

equnprnent o be positioned between the legs
of the A-Frame without interfering with the
varis cibles,

The :mu::lnl‘.-]:,- harbsours a LHII.'I"IiI'IE Ayalem
comprising a rotary table allowing onentati-
o of the lift if required and several damiping
mechanisms. For optimisation. & secondary
hieave compensation unit has been installed
in the katching assemhbly of the Promaster,
which can be actuated for final docking of
thsz load at depih.

Present status and Marketing
The system is presently under construction
in The Metherlands, France, Denmark, Mor-
way amed in the UK and sam to have its fnal
deepwater tests during first part of 2001,
Mew developments of the system are con-
strnucted under patent rights or are under
patent pending.

The Promasier system will be marketed and
mede avaalable for service operation on dedi-
cated ships o wsers around the globs.

biéa industries have appoimed Havgesund
Offshore Services bo represent the Morweg-
an market,
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MacArtney controlling
ocean systems - optically

Nexus fibre optic

telemetry system - the new
multibeam sonar multiplexer
developed by MacAriney

The MacArimey Underwater

Technoloqy Group supplies ™

ore senviogs 2 bioad fnge Focal Technologies fibre optic |
R telemetry system - video/data
R multiplexer model 903

SLNVEY, DECOMYSICH, DoEan
SCIEnCE, muiRary, SEcunty,
civil engineering and nu-
CIEAr markets wornowioe

Jupiter - a tool
control system
from Zetechtics

-

WWW.macartney.com

MacAriney Nonge AS = Tel +47 5168 1200 = Fax +47 5163 1210 = E-mail mac-nismmacartmecom




Stjerneklart i dypet

West Tech AS | Haugesund introduserer en ny generasjon undervannskamera. Den digitale
teknikken overferer stjerneklare foto fra dypet til oppdragsgiver pi land i lepet av fa minuttar.

- %1 har store foeventningar til dette
karserast o er nd klare al & markedsfane
produbret pd verdenshasis, seier dagleg
leder Gesir Egil Gstebovik 1 West Tech i
Smedpsundet Manbime Senter, Selskapet
hirr brukt o sicen oppstarten 1 for somemer
Gl i uivikle det nve heldigitale undervann-
skamerazt. Den store lanseringa ble gjort
pé UT-2000 i Brighton tidleg § mars i ir,
bwor interessen var updklageliz. Etterspear-
selen har foet il st West Tech nf tar fram
en versjon med 300 meters dybde-kapasitet
(fior bruk av dykker) og en versjon for
GO0 meters dybde, hvor flere intemasjo-
male forskmngs-instiisjoner er inenessen.

Hag hildekvalitet

Cistebovik hevder at kumeroet er det besie
av sift slag 1 verden. Det er tenkt brukl pa
BOY For i okumentens arbead og imspek-
sjon pi en my og bedre mdle enn det som
hittil har viert tilgiengelig | markedet,
Kaomernet (1 standardversjon) er mykkiestet
for bruk ned til 3.000 meter.

Ein av dei farsic brukarane er undervann-
sepireprensren Stolt Offshore AS i Sta-
vanger som til nd har f3ig bevert to kamera

Av Thor H, Morcahl, Fiato: West Tech A

o har flere pi lese.

West Tach har nytict kKjent teknolosgi i
urviklingen av SDS-kameraet. Utgangs-
'|_:-|.|r'|k1L'1 = 2l If}]}ll:‘lrlu'-. C- 200007 saillhibde
karnera som er plassent ann i el spesialbyad
kamerahus, Wed § uivikle og by e inn @
skrecderswdd kontrall- og overfanmngssy-
stem kan kameriet setles opp for bruk
av intem . ekstemn eller ingen
“blitz", settes opp med auto eller
mianuell fiokus, justers lukker-
hastighet og annet far bilde
tas. Kameract har en pseudo-
video med 20 hertz oppdate-
ring som feres opg il overfia-
ten, slik al operataren kan se
newaklig hva han tar bilde av,
Vel hijelp av medfvlgende softwa-
e, kan operaleiren urmlclelbart se
kvalitelen |'|:'| clet bnlcles som er tan g
Enlen :sIT:.-'Iu;nz et e HE eller heme diet
opp bl systemets PC pa direkien, Deretier
kan bildet sendes viders til land ved hjelp
av o-pst,

— Diett nve med SDS-kameraet er den
hoye og svernt gode bildekvaliteten (2.1
Megapixels1600x 1200 billedpunkier) som

Hiy kvaliter: En sfpanemone | Smedasunder foregrafers med del wye digitale
nrdervannskameraet.

z
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mulig-
g wist-
straki bil-
debehand-
ling. o ad
oppdragsaiva-

i ren pit land raski kan £ resultster av

inspeksjonen pd det akiuelle objekiet. Dess-
wlen kan i I:|||!'r3.' £ail |!||i.~\. SO0 o7 |::11gl under
konkurrernde produkl med lavere opples-
ning. sier Chelr l':j;_|| Pragebpak.

I shutten av april mdned i dr ble der wifon
en test sammen med Bloms Opprsling
misd kameraet, hvor Bloms ville s oam det-
te: war brukhart som gronnlag for fotogram-
mztr elber 3-D miilinger ved of der ble tag &
bikder fra flere vinkler av et objekt, Dt vis-
te szg da at kameraet er i stand 4l i gi en
oppdasning pd 0,8 mm og hvor Bloms var
mzget fomeyd med resuliatens. Malingens
hle gjort ved d telle billedpunkter (piels).
Fra offshore om bord § MEY " Seaway
Kingfisher™ ble kameraet brukt tidlig i 4r,
hivor brukemne var svaent fomeyd med
resultatene. Fra prosjektlederen fkk wi fal-
gende uttalelse: "Jeg har nettopp sett gjen-
o die digitale bildene som ble tatt offs-

| hore fra Scaway Kingfisher og de er bare

helt fenomicnale! Swperb kvalibet ! Moe
e et messt imponerende jeg har set pi
lenge. Gratlerer! Dietie lover meged bra!™
Diet er alt 200 ansarie i West Tech AS, men
bermammingen vil bli noe hayere. Det er
budspetiert med rundt 20 millioner kroner i
|_1r|1~:|:'tn|ng 1 20000 L34 ]-.uJ'lhk'jl’.‘ det doble i
lebpeet av moen dr,
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Statoil Gullfaks

Phase |l

bundels

By Trond Inge Ramsnes

Hulliburton Subses have recently launched
towed and installed thear biggest bundles o
diate for the Gullfaks Phase [1 development
for Statcdl. The 14%m bundle constructed
aned installed in two Thim sections. weighed
in af an overall 18000Te — 0Te each
section. The size of the outer carrier pipe
was also the largest to date at 1.257m
(4957 in diarmeter.

Ciullfaks Pliase 2 is a subses gas recovery
development of 8 wells (plus future option
ol 4 wells) ded back 1o the Gullfaks C plat-
form in 200metres waterdepth, There are
severnl simikanities with the 10km bong
Gullfuks Phase | development, which tied
hack to Gullfaks A platform and was instal-
led by Halliburton Subsen in 19498,

Theese similanities are

ap the use of 13% Cr matenal or the Pro-
duction Flow]ines.

b the mclusion of Controds within the
pipcline bundle.

ch the nclusion of hot water heating in the
bundle to prevent hydmbes formimg,

dj the use of fibre optics for real-tmme: ow-
line temperaime monioring.

The bundle comprises 23 14" Production
and 1B " Test line, 2x4.5"Heating lines,

2% 2 5"Methanaol lines and Controds
Tuhing/Cables. The fibre optic for tempera-
e pgmitoeing is installed, into a tubing
conduit pre-instalked in the bundle, from
the platfonm onice the system i completed.
The towhead structures at each end of the
bundles contain docking porches for the

cormection of all te-in spoolks and umbiali-
cals using diverless connection tools, Three
of the bundle towhesds weighed 100Te
each and the platform nser fowhend weig-
hixd in at 150Te.

The bundles were constructed and lounched
from the Haldliburton Subsen Wesber Sk in
Wick, Scotland and were hoth installad
diverdess in a single campaign of 24 days.
The stee] production risers, which wene
ukso i Halliburton Subsea’s scope were
fabricated at Hinnavagen in Savanger and
towed ko the Gebd by the Controlled Depth
Toow Method (CLTH ), Buoyvancy ks
were attached to the steel risers which wens
clamgped in a flat pack arrangement. Once
they were towed out and lined wp with the
platforr I tubes, the clamps and buowinsy
tanks were reimoved and the risers palled
o the Juhbes. The 127 production nisers
were each pulled into spare 167]- tbes at
Ciulliaks C plaform with pull-in loads of
H0Te despate the tight tolerances.

The production tie-in spools between the
buncle sections and the bundle to risers,
were heated by 'pigey backed” hot waber
lines encapsulated within the insulation
systern, This feature prevented hydrates
being formed in the low points typically
fowared in tie-in spoals.

The completion of the Gullfaks Phase 11
bundles mzrked 43 bundles installad to dage
from the Wick sae, Hallibumon Subsea
have one furber bundke wo be launched
during the 2000 season, and a further two
bundles committed for kumch in the 2000
SE3S0N.



Elektrisk ROV bygget pa
apen ramme

ROV-systemene fra Seaeye Marine er korrosjonsfrie og lite vedlikeholdskrevene.
Produktene fra det britiske selskapet blir av mange regnet som det ypperste innen elektrisk ROV er.
| Norge er det fortsatt bare Rockwater som bruker systemene, mens langt flere bruker selskapets
ROV er i Ser-Europa, Asia og Australia.

.'i'.r'.r.u"_'rr' Pt r s tvr! wredd SA 5 thowstere

Seacye Marine's farkoster er alle bygget
opp pd samime lest. Rammen som baerer
alle komponeniene er bygoet opp ay poly-
progylen platemateriale med alle festedetal-
jer o lafiepankt laget | mustfriet sefl. Seaeywe
Marine var den farste produsenten som tok
denni teknologien i bruk. Dene gjar ROY-
aystemiene fra Seasye Marine korrosjoms-

frie o lite vedlikeholdsbrevende. Alle deler

fior rarmiene er data-skidet ut fra plate-
materiale, slik at mye rammedeber ogfeller
reservedieler alltd vil passe 109G, Seacye
Marine s ROV er er bygeet opp hydrody-
namisk med minst mulig “drag”, for & kun-
ne wiryie framdnfiskrafien fra throsieme
mest mulig effekuive,

Seagye Marine produserer ogsd sing egne
barstelpse likestroms (DC) thrustemmotores
sorn blir brukn giennomghende pd alle
ROV-typene de prochserer, Disse blir byg-
et oppandividuelt, tmmmet ol perteksjon
o2 grundig testet 1 vann og rykktank for de
legges uit for salgbnuk.. De Heste ROY-

8

Av Thor H. Nordahl, West Tech AS

midelbeme | Semeye's
produkregisier har
thrusterme monter i
en vektor-konfigur-
sjon for oplimeal
uimyilelss o manay-
rerbarhed. Thrusier-
e hir gren-
o drene oppaidd i
fil meget pocle skuss-
mel fro brukers ver-
den over.

Seacye Manine's
ROW systemier bestir
av overflate power-
supply, overflate kon-
trodl-enhet, vidspmio-
nitor og bndkontroller som et absolun
rinimurm. §tillegg kommer naviestreng-
skabel og selve farkosten, Adle Girkost-
rovclellene kan wstyres med mamapulaior o
eksin instumemenng ether
behoy, Systemens kan ogsd
utstyres med en undervanms
gurnsje med kabelwinch som
bruker "hailbe-amm™-prinsippet
op derved sparer en ekstry sle-
penng. Garasjen er ogsi bygpet
v polypropylen og rustfrit
menterinke pi samme maite som
ROV ene.

ROV -systemene fra Seacye
Mlaring blir av muange regnet
som melestokk for sméd elekiris-
ke BOY -systemer o2 de er brukt
verden over i olpe-industrien
mad oppgaver som bore-stetie,
dykker-observasjon, lette til
mezllom-stone arbeidsoppgaver,
survey of generell ohservasjon.

Den siste tilveksten | ROV -spekieret fra
Seaeve Marine er Seaeve B.OUS.5. Dene er
1 |:'|-:|J!I|:ri~|.||'r&|1:|‘[ farkost som sbyres via en
enkel optisk fiber. Denne har en opera-

| sjonsticl pd inel 9 wmer 1 vann med san-

dard baneripakke op kan opereres innnl

| 2000 meter fra uigangspunkiel. Operasjons-

tden kan forlenges ved bruk av spesielle
hamerier, Farkosten vil viene ideell for
imspeksgon 1 kraftverks- og reckedmngs-
tuneller som er vannfy e, Systemet er meged
lett og kan derfor ogsi brukes | mongs
aredre sammenhenger | forbindelse med sok
og ohservasjon,

Biatteri-flasken pd farkosten loan skifies pd
£ minuizer slik at en kan oppnd tilnermet
kontinwerlig operagjon med detie sysbemet.
Seacye BOSS bruker samme thruster-iek-
ek som de andre modellene § Seaeye’s

produkiregister.

Seceve Tiger utstyrt med SMW M thristere

AU iyt 0 . 3 o 20000



Visit us at stand number J-1031

THE BEST UNDERWATER CONNECTION |

Marine Elastomers has more than
10 years experience offering under-
water solutions for mechanical,
electrical, fibre-optic, fluid and gas
applications. Marine Elastomers
provide a wide product range, from
discrete component to integrated
systerns. Marine Elastomers is a DnV/
certified EN-150-3001 company.

»Connectors *Tailored #5lip ring units *Fibre i

i : |
*Penetrators mouldings & *FPS0 swivels reinforced dyna- |
*Cable assemblies  terminations sWinches mic 53
MARINE sUmbilicals & Bending Strain
LAST! tethers Relief (BSR)
_ E i #Fibre and steel *Cable
| Marine Elastomers A% ropes prﬂtﬁl‘tiﬂn
P.O.Box 54, Sandviken *Tow points
5812 Bergen, Norway This is an outline of many product solutions Marine Elastomers can offer.
Phone: +47 55 33 20 50 Please contact us for any application,
Telefax:+47 55 33 20 51 Markets: » Semmic = Offshore Qil & Gag = ROV « Military = Cwll engineering  Mudlear

E-mail: henrik@marel.no

References; » Kongsherg » Alcatel » Bofors » Oceansering = ABE » PGS = Defence

ARGUS-TECHNOLOGY
FOR ULTRADEEP WATER

ARGUS Rover for observation
ARGUS Mariner for light work
ARGUS Mariner XL for heavy work

Electrical rovs with powearful AC thrusters
Argus System is adaptable to a variety of subsea

manipulators and tools both electric and hydraulic.
Telemetry system and video on fibre optics or twisted pair.

& :
ARGUS | Remote Systems as

e ——
P.0. Box 38, 5861 Bergen e Ly '
tol, +47 SSRBZAS0 Fax, +47 SSHEIDED Wik, AFQLES-TS. NGO H—




Electric LARS Lightens the QUEST’s
On-Deck Handling System

By Wes Gerriets, ALSTOM Schilling Robotics

The new QUEST electric launch and
recovery system (ELARS) from
ALSTOM Schilling Robaotics is so small
and light that you would never guess it is
used 1o andle a work-class ROY. The
sisall ELARS size is made possible by
the QUEST s reduced umbilical cross
section size (only 27 mm for a 3000-
meter system), which greatly reduces
total wrnbilical weight. The estimated
system shipping weight, including the
QUEST WROW, TMS, winch/ELARS,
angl 3000 mserers of umbalical, is 21,775
kg (48,000 b

ALSTOM Schilling Robotics is currently
building a prototy pe of it all-electnic
LARS, which features prOveR ALSTOM
AL vector drives, As designed, the sys-

tem is much smaller and lighter than Lypi-

cal A-frame LARS equipment. The pro-
grammuhle all-electric drive system

0

affers cable recovery speads over
. 3m'sec and active heave compensation

From the control van console, the opera-
tor can precisely monitor and control
winch performance. Standard features
include a Lebus-stvle grooved drum. a
failsafe brake system, and automatic
level winding.

The innovative deck configuration fagili-
tates installation and mobilization, and
allows the WROY and TMS to be trans-
ported while connected to cach other on
the skid base. The LARSMWROVTMS
equipment is lifted as one unit, simplify-

dence.

Rather than swinging the WROVITMS
package through an A-frame for launch
and recovery, the QUEST ELARS sim-

ply lifts the WROWVTMS off the deck

for safe docking of the WROY and ThI5.

ing placement and reducing crane depen-

aml then moves the entire winch and gan- h
try assembly on a track system o the
deck edge, This rack system has impor-
tunt sivantages:

* Since the WROV/TMS package is not
constrained by the width of an A-frame,
larger tooling packages can be safely
deploved,

 The THWS and WROY are less Iikr_"l_',- i
be domaged by contacting the LARS
equipment during recovery.

* LARS on-deck weight and complexity
are significantly reduced

The truck concept is nob new in the offz-

hore industry, A simdlar trsck system is

often wsed in saturation diving 1o move
the bells from the cursor to the DDC,

Alsn, entire drilling and workover svs-

tems are ow moved between moon

pools on tracks.

PP res w w1 w1



QUEST WROY FAQs

The electric QUEST WROV system from ALSTOM Schilling Robotics is based on a set of simplified,
integrated subsystems for propulsion, control, and communication, and is the first WROV
in 30 years to be engineered from the ground up. All aspects of the system, from training,
operations, and maintenance through packaging and transport, have been studied, tested,
and prototyped to identify the best practical solutions.

The first article ever written abouwt the

QUEST appeared in the May 1999 issue of

FFL myit. In the months simce theen, we

have received many inquirkes abowt the

vehicle's copabilities and bow 1 functons

in offshore construction applications, Thas

article provides answers o some of the

rvpat frequently ssked questions about the

following topics:

= Tonls and sensors

« QUEST WROW size and capability

= Elecing thruislers

» Electrical power fransmission and
COMVErsion

* Tether manugement system (TMS)

* Miaterials

* Comernl station

Tools and Sensors

Installing tooling and sensors is an impaor-

tant {and often difficult) part of any

WROW mission. The CAUTEST is designed

o make this task simple and efficient.

. Can I install and man hydraoalic tools?

A Standard equipment on the QUEST
WROV includes a 7.5-kW electrno-
hydrwlic power unil (HPLT) that oul-
puts 19 liters per mimute # 207 bar. The
HPL is powered by o QUEST electne
ring motor that drives a fixed displace-
ment CHG pumg. One unigue feature of
the QUEST HPL is that ap to thres
pumps can be “stacked,” allowing one
reenT b selectively drive any ome of the
pumps. This fieature bets the operator
create Aexible systems fior tool operti-
on or fluid delivery. Since the pumps
are hiydraulically independend. *diy™
hydraulic fiuid, water/ghycol, or preser-
vation fluid can be deliversd without
contaminating the system. Since the dri-
v moto is the standard QUEST brush-
besa IO ring rodior, Fluid peessune
{which s comntrolled by motor torgue)
ani fiow (which is controlled by meotor
speed) can be precisely regulated from
the operaion c el

(). How many SealNet connection ports are |

availuble for additional equipment?
A. With a full load of standard equipment,
the QUEST SealNet commumcatiom hul

FFLY reg » mr 5 - 2GBR)

By Wes Germiets, ALSTOM Schilling Robalics

has 12 uniasad |!ia.:i.|u:| RS-232 canmecti-
on ports arvd 4 wimised ulk&h‘lﬂ.l'l.ﬁgi[ﬂl
oomnechiomn |'|-::-|‘Ix (few Carmseras, sonar,
ete.). Standord equipment includes one
ORION TP and one Righdaster manipu-
lator, HPU, sight-function hydraulic
manifold, color camers, 31T camera,
pan & Ll unit, five high-intensity dis-
charge lights, somar head, aft viewing
camera, Doppler velocity log, Novatech
sirobe. and BF beacon.

(). What electrical poower is aviilwbde Tor
optional tooling?

A, The CUEST WROW offers several
options for auxiliary electrical power.
For sensors and small woods (including
the: Sealet octuatorsl, up 0 250 W is
available at each 26-VIMC SeaMet con-
nection port. For equipment with higher
power requirements, twir 15-KW con-
nection points provide S0 VD each.
These 600-VDC feeds cam power addi-
ticnal QUEST ring motors (for suction
piling skids, dredges, pull-in skuds, €1, ),
oF can operate standard electnc mastors
Power management and control is



always available at the GUL allowing
the operator to direct electrical current
io the active tool. For dedicated tooling
systems (such as trenchers ), additional
conductors can be added o the umbili-
cal. A 1 50-kW urnbilical for 2000-msw
operation has a diameter of only 31mm.

. How can [ interface rental (hired) equip-
ment to the QUEST?

A, For items that cannot be easily conver
ted o the SeaMet connection sysbarm,
wiz supply a small inferface botle thal
featuire atandand, threaced PenElrstsoms
on o end bell and Sealel connectors
al the ather end bell. Insicde are terminal
sirips bor ivercomnection and space for
any reguired power supplies. The inber-
face bottle allows the operator to easily
and quickly install and rermove tempo-
rary QuipTeni.

QUEST WROW Size and

Capability

Because the QUEST s noticeably smaller

than st hydraulic work-class ROYs,

sopme people lave asked whether the

OUEST can be wsed for comstroction sup

poit, survey, TRM, and ocher work-class

applications. The answer 15 a definie

I._'|'L"\-_.l

0 The QUEST looks smaller than tvpical
hydraukic WROWs How does i1s per-
[ormamce |.'un1|'|.i|n_"’

A, The QUEST WROV 15 smalker; the
shandard MK Emsw velnele 1z 1.7m
wide x 2 3m ||||'|J_; % 1.6m h1gh ."'.|:I|'|I'|.1-
simale qur weaght (incleding o full suite
of stundard equipment) is 2275 kg, in
contrast o standard hvdroulic WROWs
that typically weigh mone than 4000 ka.
Because the QUEST vehicle is not loa-

ded with eguipment needed to produce
biydrawlic thinust (such as large, heavy,
reain HPU s, valve manifodds, and
piping b, the QUEST 5 frame and
bucyancy unil can be smalles and ligh-

ter, And becase the electric thrusiers
provide miore oulpat than most 150-hp
WROV, the QUEST 15 much fasier
{with speeds greater than 4 knots) and
more comtrollabde, The :|.|'.-1|i|:,- 1er clirect
LI power 10 0 Twriii-;_: sl ol
thrasters (i fenture o possible with
standand open-loop hydrubc systems)
also mereases vehicle control,

L What is the QUEST s stundard through-
frume lift capacity?

A The QUEST frame has a 2-tonmes
thirowgh-frame lift, allowing it to accom-
mindate heavy tool skids, The design i
D -certified and i3 tested prioe o deli-
very. Mechanical “guick conmect”™
ponins allow skids to be safely and easi-
Iy interchanged whale the vehicle is on
deck.

I:I. Hovw mrusch reseryve I_'|||.-::-_1.':|1||.1.- i lessd s
clies the L:II_II_'}_'ET'h:_','.-:. for the mmestal st
o ol |.|n|'|li|||1.:|l -!!|,||:ipn'-t_:nl '

A It standand conhgurtion, the WK
msw QUEST mcludes 160 kg of kead o
acoomrxdale oplional equipment,

Electric Thrusters

An innovabive electne nng mastor provides

the power tor the CRLUEST s thruster, TS

drive, and HPL dnve

L, How cam the thraster have only one
marving part”?

A, On the QUEST 600-volt, brushless DiZ
electric ring motor, windings and lami-
nations are on the ouber perimeter (sta-
tor) and the permanent magnets are in

=

the inner robor. (This arrangement is the
reverse of most eneral-use motors. )
The thruster blades ane fixed to the
rabor, which is the only moving pan in
the entive propulsion syatem. This
design features an open center thal
allovwvs debris o pass thaeugh. Also,
hecanse the motor is not in the fow
path, thrust is egual in both directions.

. I"vee heand that the thresier does not wse

rolling bearings or dyiamic fluid seals,
How can this be so?

A -Ball and rodler bearings typically requine

a sealed housing with lubsicatson, which
in furm generally requires high-speed
shafi seals, This design has frequently
oy en o be unrelahle in operalon arud
daffacult 1o service m the Oeld, The
QUEST electric ring motor uses inno-
vative hvdrodynamic bearings that
require only seawader for lubrication.
{This design is similar to the joumal
bearings inan automotive cngine
crankshafi. except the QUEST s materi-
als are plastic.} The natural pumping
effect of the bearing svsiem directs
witer through filiers that sereen ow
sand and debis,

Hovr posverful are tee thrusters?

. The QUEST' s ebectric thrusters have a
sustanived thrst of 208 kg wihen measu
rid i the woest case (aanic comdiiion
weplh no o aroand the shronsd, Whale
hyddrinalae thrusters wath the same throat
diameter can demonstrate somilar thrust
im |sboratory settings, this perfonmeance
i= never achieved in ROV opplications,
Typically, the hydraulic pressure and
fow delivered to the thruster maotor is
5% or less of the rated power due o
pressure [osses actoas valves and vis-
cous losses through small-diameter
tubes, hoses, and fitings, Efficiency is
als lost through depthe-related increases
in viscosity amd decreases in lubricaty

). Honw can the thruster be used o power a

TMS or HPL?

M. For applications requining a direct
mechamcal drve (the HFL! puamp and
the ThS drem and tensioning sheave),
thee thruster Blades are simply replaced
with an aclapier plate, The elecine ring
moloes. 1o these devices are identical
anml irIIL'IL‘hiI:IFL'iI]:!lL'. and 1echmcians

cin esxsaly AW MOloTs In Lhe fielel,

Electric Power Transmission and
Conversion

By vy new technologies and applving
prrwer comversion lechnigues not previous-
Iy used on ROV, we have made the
QUEST s power system small and effici-
ent.



L2 1 have heard that you ane using a Inms
FI st k] |r|.'|.||x:|'r_"r|.' hll_'hl,'r thiam SCRGL)
Hie, Dhoes this improve sysbem perlor-
munce !

A_The QUEST uses 3-phase, 3k-VAC
power transmitted down the umbilical
and tether at G0 He, allowing o signifi-
ciant reduction in power rnsformer size
and weight. (A 60-Hz transformer with
the sume outpul rating weighs approxi-
mutely M65 kg, fve times more thon the
T3-kg QUEST transformer.) The elec-
trical system allows the QUEST
WROV to perform better simply beciu-
s there is less ROY weight and size for
the thrusters to push through the water.
The redweed complexity of the electrical
svstem also makes trouhleshooting and
manmlEnEnG: much easier,

), Can the QUEST operate from the ship's
mimns!

A, The QUEST electincal syslerm s e
require any special hiltenng or conditio-
ning tor meoming power. The system
operates on voltege levels from 380-575
WAL and at frequencies as low as 45
Hz. Assuming that the ship can supply
at least 100 KV A for the system, there is
no need for a dedicated generator or
MG ser. If a generator is needed becau-
s ship's power is unavailable, the
QUEST WROY can use a generator
that is significantly smaller (125 KW,
lighter, and lesa costly,

IZ_:I. "-'t"ll}' are the Ql’FﬂT wimbilical and tet-
her s much smaller?

A, Llsimg innovative electneal and opiscal
Erinsimasssn ||.'\.'|'|II1I_|IL|,,"R lgas allovaved ws
to signilscuntly reduce cobde stee and
complexity. The umbalical contins
anly three conductors (plus one spare)
fior main ROW/TMS power, in contrast
to hydraulic systems that require up to
21 imdividual conductors just for power.
Since the QUEST does not use AC
induction motoes, only one power cir-
cuit is reguired for the entine subsea sys-
tein, For ielemetry, just one single-
e fiber s reguired for all data and
vidieo transmission. A second termins-
ted fiber is instalbed as a backup.
Reducing the cable congent and comple-
xity shortens the time required for cable
termination. Father than using dozens
off copoer condactors and multiple
fibeers, tee QUEST syvstem needs only
three power conductors and one fiker.
This redwction in complexity also redu-
e the |1-.:{|.'r|I 1] 1.I.II COmmn eIy Errors.
since he f}LI‘;ZEi " urmbaluzal 15 \.l:_._'rlili
cantly smaller and hghter, the: deck
handling equipment can also be smaller
and lighter. The in-water weight of the

umbilical (for a 3000-m svsiem) is only
{.I{\l LOmnes, “-'IHIL' L'LI'|'I1|'|_"'II'|I|"IIIr_' I'I]-":L'I'HIIIIIL'
WEROY umbilacals wengh more than 12
tennes, With o dinmeter of 27 mm, the
smaller urmbalical allooas o musch smal-
ler deck footprint for the winch and
LARS, The smaller umbalical seee also
makes the deployed vehicle less hkely
1oy e pffected h!, cumenls or {}r;lggn:! all
thee work site,

Tether Management System

By using equipment from the QLUEST

vehiche for TMS power, telemetry, and dn-

ve systems, we have created an elecinc

TM5 with superior operation and relisbali-

.

(). What improwements ane featured in the
QUEST Thi5?

A, Thie TS has a shatling doom and a
siraaghil ether path that avoads the sires-
sezs andl Twastang comamon in vpical
desgns. By eliminating lether twisting,
cithle life (especially for the optical
hibers) is greatly extended
Becawse the cable dnam and cabde tensi-
on whesl are driven by stamdard
QUEST electric ring mators, speed and
line tension are variable from the con-
trod stadion. An innovative clutch
mechanism and constant tension opera-
tion reduce snap-boad on the tether
during ROV docking.

The TMS uses a standand SeaMNet hub
for telemetry and a QUEST voltage
convenes for POET. Thizse parts ans
irllq_'|;:|'|:|r|;.:¢:||:'||r_' wiith those on the
QUEST WROW,

Simee the THWS 15 essentially a QUEST
vehache without the buovancy system,
configuration is simple and fast, Addmg
SETIS0rS, cameras, or iools is a “pleg and
play” operation. Even thrusters can be
added by simply bolting on stamdard
QUEST units and connecting the power
and telemetry. The QUEST TS can
also be casily converted to a garage-sty-
le unit.

Materials

O Your commumications often mention
the use of plastic materials in QUEST
WROW subsystems. How far have vou
taken the use of plastics?

AL Currently. engineering thermoplastics
arg incorporated into the electric ring
motod, hydraulic compensator, SeaMel
connecior, ScaMNet hub connection
poits, and mch of the mounting hard-
ware. For example, the ring motor fea-
ures am inpection-modded frame, and
the stator and molor are eompletely
|._1|h:_'i|pt.1||:|tq'|_1 m Ihl_'rrr||||1|:L-I||.'. The

thiruster uses plastic bearings and hla-
des. We have invested heavily in injec-
tiowr-mld tooling o produce pans that
are ruch lighier and essemtzally wall not
el e

Control Station

0, A the Underwater Intervention 2000
conference, you exhibited a modem-
koo control consode and video™VGA
display syatem. Will this svstem be
mcluded wath every QUEST WRON?

A, AL the beginning of the QUEST deve-
lopment program, we engaged human
faciors specialisis o recommend ways
to improve genertl operstion and reduisce
Operlor '[i'.lllll.ll.' ard ermors. A @ resull,
the stamdard QUEST control sysiem
includes:
« Two-station operator console with

individual touch-sereen GUT

displays

Four universal hamnd controllers

(o reglace outmoded joysticks)

TheaterView information display

syaterm (oo replace 19-inch,

rack=rmoumted momors)

L]

- (_]'Fh,'mll wr-selectahle controed rodes.
|||g'||,||,|i1|:_._' I,hr|'||'|||.'r hased ROV-DP
{a birst bor o |'-'r\-:1||,||.'r|-.:-r| WROY)

Fictures and Caplions

Phoio of operator eomsnle: e 1 heakery-
ew sysiem m the comitrl stafon IIpTEyes
operator awareness and reduces fabguoe
Phioto of thruster parts: In the QUEST
thruster, the robor is the only moving part,
Phioto of the threster: The QUEST thirus-
ters are efficient and reliahle,

Phato of QUEST and ThS: Parts commas-
mality between the QUEST vehicle and
TMS simplifies maintenance and spares

PRIV ERHAIRIRNE,




Ny elektrisk trencher

Stavanger selskapet Rovco AS har utviklet en ny type elektrisk trencher som kun veier ti tonn.
Selskapet kjenner ikke til at det eksisterer andre elektriske trenchere pa markedet i dag,
og viser til de mange fordeler ved RTS 2000 "MERLIN".

Roven ble etablert 1 januar 1999 av Svein-
ung. Atle og Helge Haugvaldstad, Selsks
el ey e Torste tden med ||pe_'.n|:n:J-:_:-|1|.'II
trenchang for Dvkdes inanst, med Telia
sine trenchers, Raskt si de maligheten for
A utvikle sin egen trencher, som kunne
unngi problemens rundt breakdown som
de hydrauliske systemene sliter med. Ls-
ningen hle en elekirisk trencher, og arbei-
diet mied & bygoe "MERLINT begynte i

jamuar i ar,

Lhigangspunkiet viin var § analysere mar-
kexdet, For & kunne uivikle komponenter

A Oile Klemsdal

somm manglel 1 de eksasierende systemene,
Ciradviz 1 nivikhngen av nve kosmponenter
&3 vi en elekinsk rencher vokse frem,
kombimasjonen mexd noyutvaklede Kompao
nenter som kunne samkjares med eksisies
rende elekiriske Ipsninger pi markedet,
forteller Sveinung Hangvalkdstad,

Letteste pa markedet

Pr. i dag kjenner vi ikke til noc annet sel-
skap | verden som har wiviklet en elekenisk
rencher. [ rillege har viir wencher bedne
kapasiter enn sarmilige andre hvdrauliske
Iesninger, mener Haugvaldsead,

All hydraulikken er fjemet fra selve trenc-
heren, og resten av komponentens e flytiet
opp | en container pi bdten. Dette gjor at
cifektiviteten blir mye bedre, og breake
down blir mye lavere, I tillegg reduseres

| wrencherens vekt, som gjer den enkel G spe-

sefte og baftes ombord. Rammestrukiunen
aoin er byed opp av GRP rar i et fagverk,
haar Ilg.'\-ill. '\-il'l FHI'\-I|i"¢'I.' iI"II'I'- iI'LI'IiIIH FI’GII. '-I_"'lﬂl.'l:l
tl "Merdin”, HL1I'k.I1IIH|I'I:Ikh_‘H'\I1I|.'1I er |'1.,-]I
med oppdnitsmddelet (buovancy ), som
gher o den er den keneste farkosten pd mar-
keded 1 dog med tilsvarende ellekinvilet,
Deen har derfor ikke de store oppdnfishlok- —
kene som kpennetegner de hydraoliske los-
ningene, o2 derfor er den mye sikrere i for-
bindelse med spsetting og lefiing ombond.
W1 bruker egne ledere helt fra kontroll kon-
teiner igjennom umbillical og ned til de
forskjellige enhetene for & £ of sikrere sys-
tein. (i en av komponenenc stopper, vil
foetsatt alke de andre fungerer o vi renger
derfior ikke & stoppe operasionen for 4
reparere den ene enheten, den tar vi ndr vi
skal tl overflaten for & gpare planlzgr vedli-
kehold

Flere oppdrag pa gang

1 dag mobiliserer vi for operasjon 1 bortbin-
delse med Troll, i sammen med det neder-
landske selskapet Moordhoek. "MERLIMNT
ef ogad under evaluering for ot prosjekt der
mian skal legoe ned en fiberoptisk kabel i
Mordsjpen, og detie arbeider skal foregi nd
i vinter.

Vehicle Specifications:

Depth rating 2000 M3W

Length SE00 mm

Width 3500 mm

Height 3400 mm

Woeight 10'eon (approw)

Trenching Depth 3 m Maximum

Trenching Width | m Maximum

Thrusters 10 of Becwrical 11" Dugl
Counter Rotating Propellers

Configuration & Horizantal {4 vectored)
4 vertical

Pulling force [640K ¢F Forwardiffe, 9608 sF
Lateral | 360KgF Vertical

4 of 300 kW Electrical Motors
(Fump} Al Individual driven
and adjustable speed in

1 frequency converter gystem
4 of Warer Pumps

W00m3 /) 14 Bar or
000m3 / b @ 22 Ber

| of SIT Camera

| of Calour & Zoam Camers
6 of Calour Camenz

& of Spotights, dmmed in pair
& of Xencn lights

& af Rowveo lights

El. matars

Jetting System

Cameras

Lights

Sensors

Depth Uigiquarts & Altimter
Heading Fiber-Optical Gyro

Pitch & Rall Fiber-Optical Gyro

Sonar Sanavision 4000

Auto Functions  Auta Heading | Auto Depty
Water Pressure  Diferantial Fressure Sensor
Power Requirements:

RTS 2000 1400 VY, 4405/50-80Hz
Winch 100 KV, 405 0-80H:

Control container 100 kW &408150-80Hz
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CT Towers ! Rigs [ Reels Module Handling Towers /
Skidding Systams
ROV Handling Systems ;
A-Frame Systems
Moonpool Systems
Double Cursor Systems
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Seismic Cable Handling Systems

Umbilical Winches /| WOCS
Active Heave Compensated Winches




HYDRA™ e-MAGNUM
A new era of electric rovs

Elecirically powered workelass ROVs are
nol pew, in xpilu of the ||r_l,'p|: and ilﬁug&
presently being projected, In Fact the first
ROV, the TS, Nu-.-,-'a.{“LIR".". wiak all-
electric, This unit recovered the hydrogen
bomib off the coust of Spain in the 1966, In
the despwater lelecommuumicaions imdus-
try the first cable recoverwbunal workelass
ROVs, Scarab 1 and 2, were electncally
powered with electrohydraulic HPUs o
run tools in 1978, In the Ol and Gas
industry the fiest workelass ROV, the
TROVE, was all electric and 1o this day
remaing o2 of the best handlimg, most
maneuvershle workclass BOY ever built.
Deeaneering developed the 1.5, Navy's
Deep Dirone seres m the lae T0's =a
despwater, all electnic workcliss ROV that
comtinues o perfonm veoman ssrvice
worldwide today, 1.e. the recovery of the
“Egypt Air wreckage, tall last year, Thas
is but @ briet summary of all electne work-
class ROY=. In reality, electne workcliss
ROWs have been operational for over 40
years, versus a little over 20 vears for their
hydraulic cousing. Therefor the eMbagnum
is meore an evolution, rather than a revolut-
.

Major milestones in this

ongoing effort are:

* Development and |,1F|¢r.|l:i|:u'| o the first
commercial G fsw mited elecine
RO in 1978 — Scamb 1 and 11,

* Development of the first commercial
E250 fzw mbed BROY in 1982 — Hydra ™
2500

* Development of the first all electric
L0000 faor rated workelass ROV in
1984 — Dieep Dirane.

* Development of the firse 25,000 fow
rated eleciric ROV in 1986 — CURY 1L

* Development of the first family of high
performance despwater workclass ROV
in 1993 — the Magnum Serics.

* Dievelopment of the high performance
family of decpwater workelass ROYs in
1997 —the 150 hp Millennium Serics.

* Development of the fisst, Magnum, Mil-
bemmaumn, or E-Magnum compatible
deepawater inspection ROW, the Hydra™
Mlinrmarm,

The development of the 100hp e-Magrium

is the most recent copability produced in

(ocaneeTing s COEONE Commitment fo -

&

By Enk Hestmes Sestad

Contineous Improvement- in
deepwater operaiions,
This to remain the
i:llJIJHr'_'.- Jea-

der in

deep-
witker
rErmHali
work and
intervention
copabilities, pertor-
mance, and cost effective-
=l

The e-Magnum represents a signitcant
giep forward in Opeaneerning s continuum
in the development and implementation of
mew technology and infrastracture specifi-
cally aimed s both reducing the costs asso-
ciated with degpw:u:r -::-r.vl:n:l'il.uh and
irnFrrl_w'lng the rre;:rt'l.lrrnaru:-un'cu.i'm]!'ri.lll.il‘.'ﬁ o
such operalions

The 3K m rated e-bagnum s designed
o operate in a meode almost identical w the
stumdird Muagmem ROV excepl that ol peo-
vides o higher thrust to drg rateo, and the-
reby is capable of operating more efficien-
Ly in & higher current regime, and will ope-
mbe with an even higher degree of reliabili-
ty thin the melustry standards,

The e-Mognum achisves this enhanced
performance, by utilizing all electne thnes-
ters thereby eliminating the ethciency los-
sz inherent ina hydraulic system as well
as the ebectric to hydraulic conversions, In
addition, the ability of electmc thresters o
aperate more efficiently throughowt their
speod range, as opposed o hydraulic thrus-
ters which operate cfficiently only at the
upper end of the bvdraulic motor's opera-
ting envelope. Besides, the electric thrus-
ters wsech om the eMagnum is the same type

well proven during 14 vears of operating
the CURY 3 on 6 Esw, the
Technadyne 107/ 10HP
thruster,

The eMagrium
is & 1{hp
EYE-

T
designed o
b abybe b fully
i all 7 thrusters,
without any decremse
power, in other words it can maintum the
horsepowers evenly in the complete wor-
king envelope!
Thie e-Magnum's all electric propulsion,
means that each thnester is independent of
the cthess. As a result, failures do not cas-
cadle throughout the system. A hydrauli-
cally powered system can experience failu-
res, or degradation, in the primary HFUS,
valvies, filters, and piping, all of which will
impact performance, However, it is wonth
noling that Ooeaneering's all hydralic
Hydra Magnum are the dominant decpwa-
ter ROW, carmrying out well in excess of 60
percem of the worldwide ROY work dice-
per than SO00 Fsw in the Ol and Gas
Inchestry tockay! Thats mone than twice as
mnch as the pext two ROY operators
comibined,
The Magnum has an owstanding recond for
reliability and performance, las) vear ave-
mging less thsn 0.5% dowmtame, relstive 1o
divetime, on o fleet of worldwicle despwa-
ter operations. Before stan-up of our achive
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pilothech raining, we saw a system down-
time in average of 3,.5%, Then, by the help
of. ameong other elements, the trainimg was
decreased to 0,5% downtime after three
years!

The e-Magnum has been specifically
designed to be fully interchangeable with
the Magmum. Essentially from the Control
Van in the ROV-end of the tether, the sys-
tems are identical. Either ROV cam plug
it the end of the tether and operate
thirough the sume overall system — tether,
cage, umibilical, winch, control systems,
consoles, ete.

Wi have focused on the interchangabili-
ty instead of minimizing size, this o be
able o adapt the eMagmem fo the stan-
dard Magnum system. Sorme might sy
thait we go against the trend of smaller
amil Iighlt_'.r vedincles amd tms sy sberms,
Chert magha be e, bt for a very good
regison ! The umbilical s o Bochester
stamelamd thidt weighs 3010kgkm in
water, und we still use the 1045kg
side-entry cage. This becanse we need
the ability to deploy the system in
rough sea states, which requires rapid
transit throngh the splash-zone. And in
decpater operations the weight of the
cage prevents from drift-off due o
sirong currend. In addition the cage is
simsated with a Vector Orieniation
System, thrasted cage w beter handle
the dermands of deepwaber operations,
The BE-Magnum can be clanged 1o a Mag-
[, o vice versa, in less than 12 hours,
The benefis of this a'ppn:xu:li A -
mes, and more than offsed by the madeoff
from not optimizing on smalber size. To
replace ome ROV with the other requines
only a tether re-termination and the ente-
ring of the new control program. which
woild be on a separate control window,
By adopting this concept Oceansering has
rinimized the need for an entine new seri-
es of paris spread throwghout the sy stem.
Essentially 83 percent of the Magnum and
e-Magnum are identical. This further sim-
plifies inventory control, logistics, and
riwowe importamtly, the peed o train‘retrain
technicians on an entirely new ROV sys-
ter. For all practical purposes, the only
new raning required wall be associated
wilh the electne molors powering the
therusters and their speed control modules,
As these are significantly less cormplex
than the hyelraulic systen, U taimang and
execution will be stradghtforward,

We believe that this reduction in complexi-
by will result i improved operational effi-
ciencies, Dosineening s approsch means
that during the period when there ane 2
limited number of the E-Magrums availa-

ble, the frst few yvears for example, there
will b o scenarin that can cause an ope-
ration significant kst tme, 1§ an E-Mag-

num ks damaged, lost, suffers a senous f-

lare, etc. it can be replaced by o stancird
Magnum in transporistion time plus 12
e,

Biuckup, replaceability.

interchungeab-
Inty ama

?

preventive mainenance is absolutely criti-
cal in deepwater operations because of
their inherently high costs. This sifuation
becomes even more ervlseal of the |'||'|-Er:|.[i-
ons take place in remote areas,

The e-Magnum should not be viewed a5 i
“better” ROV than the Standard Maognum
The systems are different in thot each pro-
vides cemain uniquee capabilities. The
Magrums and Millznnivms are able toose
their hydraulic flows to not only power the
ROV but 1o operate the widest range of
subsza tooling possible. There is virtually
ni subsea woling or workskid that cannot
be supported by these tao systems. Con-
versely, the e-Magnum utilizes a smalker
HPU o opeerate an isolated 10GPN
hydraulic supply for manipulators as sell
as the full range of wools found in despwa-
ter drilling and completion operations,
such as wongue wools and cutlers, etc.

The e-Magnum is ol shon of work capa-
bility in any way, excepd with respect to
1okl hydrawlic Aow, Tt is imponant 1o exa-
mime the workscopes involved before

1r|:|hi.||.g a final chosee between the AYSIEms.

Az noted above, probably the most unigue
and valuable aspect of the e-Magnum and

\

Magnum is their imerchangenhility. Mever
before has there been the ability 1o custom-
ize the ROV woark systern booa degree that
it can execute the scope of work in the
mest oplimal manner possible. The ability
1o interchange the sysiems, onee or muli-
ple times, troughout an exiended program
that has & varying serics of workscopes
ingures thet the future despwater prograrms
oy st v 10 be planned around a specific
ROV's arrengths and weaknesses.
“With che Magnumde-Magnum concept
we now ilor the workelass RO w
match the workscopes and allow sub-
Ry |.l|..|ui|_:-||'ﬂ2|‘|l -:‘Ilh'iglh. e, 1o Lake
advamtage of this Aexibilicy,
17 = Interuction between thrster and
water in the nossle)
The e-Magnum represents the next
major step forward in despavater
ROV capahility and performance.
lts enhanced perfonmance, combin-
ed with anticipated reduction in
dovwntime, offers another way,
potentially a betier way, o support
dezpwater drilling and completion
operalns, Combine the e-Mag-
nurm, with ke elecire Minimmom,
anel you have crested ud-un:pw:m&r
capabiliny of unparalleled reliabili-
i anl L-.:r|:lu|:li|.i[:r' rnd previoaly
schievable, The combination wall
suve several days of ng ume per
year, over the conventional RUY ¢on-
cepts offiered by the balince of the inds-
iry.
The first vears of this century offers exci-
timg mew oppontunctics, as the industry
comtinues 1o address the capabilitics and
competencies af both its personnel and the
hardware they operate. This approach is
best pypified by Oceaneerings philosophy
of excellence: e=mel

em  excellence:  frstin, last oot
always
mo= mokivation:  indivadually and

orjrara Esponally;

anslained over e,
c= competence: individual and
Orgarm Faonal
knoswledpe, raining,
expertise, and expe-
nence throughow
the organization.
hamdware; technolo-
gies; infrastructune;

backup

¢ = copabilies;

All these areas need o be developed if we
are 1o take advantages of the promase offe-
red by any one of them.



NUI has delivered handling
system for Hugin-3000

A service frendly and compact handling system for launch and
recovery of autonomous vehicles

By Jon B. Seim

Last Autumn MNUT a's commenced engineenng
work on a container-based system for handling
towed vehicles from the siem of suppont vessels.
The design is hased on MUI's expenence with
offshore handling of the Hugin-600 A1 "KL
Explorer”. This offshore experience wis an
impartant criterion when Eongshera Simrad afs
awarded NUT the contract for constraction of a
cownpsact handling system for their Hugin vehicke.
This is part of their delivery of a complete 3000
mieter version, the Hugin-3000 svsiern, o the U135
cormpany CaeC Technologies based in Lafayene,
Lowisiana,

The HUGIM 3NN system represents the third
generation HUGIN technology and is a result of
an extensive development effort from Kongsberg
Sirnrad and FFI (Moravegian Defence Research
Establishment} over the last three years,
Construction started last Avutamn and in June this
year MUT handed over the system in Homen.

A few weelks later the syssem wias shipped fo

the 115,

The system comprises 2 standard 20-foot contai-
ners: - a Lanch& Recovery container for a
hydraulically operated RampStinger mecha-
niarm, and a Service container for batbery service
and mainienance.

Even though the mechanical syatem is packed
e the 20kfoot L& R container the R;.'l.lt‘lp.l'
Stinger mechanism protrudes well into the water
Irewm 2 |"|ei;'.1|'|15 |.1'|:ll|1 5.5 imeteis. This i9 mads
|:u_1:.sil1l: |_'|:.- 'I|1e.-: = o & I|=||:m.'|1]:u:.' rreecham s
Uit 15 tilted amed extended when requared For
handling the Hugin vehicle in and oul of the sea,
and is contracted into the confines of the conla-
nier during sailing and servicing. The double
dioors facing the seq are fitted with o hydrlic

13

opendclose mechanism for safely ressons,
Similar 1o NUI's Hugin-600 systern the Hugan-
3000 vehick: is powered by a state-of-the-an alu-
minmoxygen semi fuel cell haery developed
und produced by FFL. The Service container the-
refore includes & section equipped with tnks,
pumps, valves and control system for sonng, hl-
ling, draining ard fushing the vehicle battery flu-
ids. Workshop and spares facilities are located in
the other section, separated from the Fuids secti-
om by a wall. The Hugin-3000 system is con-
siructed for use in tropical waters with both con-
triers well msulated and equipped with power-
fal mr-comdmonimg,

The Hugin-3000 vehicle is equipped with an
extensive sensor swte For ssbed mappng
muftibeam echosounder, side-scan sondr and
sub-bottorm profiler. Acoumile posibomng 15
ensured by an inteprated novigaton systen. In
order to profect the transducers of all these sens-
tive instnurments the Stinger is equipped with cus-
hions along all its kength and the design includes
a shock-ahsorbing hydraulic tilt mechanism
MNUT"s mechanical and hyvdraulic design has been
hased on detailed analvsis wking into aceount the
shock waves and acceleration forces encoumberad
in adverse weather conditions. Ewven though the
gystem is rated for such heavy loads the environ-
rmznital forces exenied on the system are decoup-
bed substantially through spring-loaded joints and
a fhexible mechanical £ hydraalic design.

Thee delivery of this handling system proves
MU s capabilities within inteprated ebsctro
byelrailic f mechanical conatractions from the
|,i':.wig1|| alage Ihn1||.;|_.'J"| the enginesring amd
construction pheses to final delivery and docu-
rmentition

@DFFSHORE

HEHNVITES A5

& frading and
engineering company
Incated in
Smedasundet Maritims

Santer in Haugesund.

Wi REve mary wears of
Experianca in trading
undensater equipment in
addition 1o piggirg and
plugging of pipelines.

Wia closaly co-pparatas with
the ather residents in
Srmedasundat Maritima
Senter and other enginearnng
and rading Gompanies in
ardar o being Righ-tach
undaraater products 1o the
markel placs,

We represant Pipeling
Irdegrity Intarnational Lid. jor
the pigging and plugging of
pipedines of Any 5705

Win also represerd bia
industries for the Prormaster
aystem describod in an
article in this magazine.

Hawgesund Offshore
Services AS
Address:
Stoltenbenggaien 1
B0, Box 382

N-5501 Baugesundl
Moyl
Tl fax:

Tel: +47 52 [F2 99 8490
Fam: +47 B2 72 T0O 410

Email/wobl
s.maldskred®hos. nol
t.miljeteig@hos.nol
www.hos.nold
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(OCEANEERING) w

ROV SIMULATOR

Oceaneering har i flere ir jobbet med
4 fa utviklet en ROV -simulator for
trening og opplaring av personell.
Simulatoren er utviklet av et
amerikansk selskap som er spesialister
pd utvikling av simulatorer, i tett
samarbeid med Oceaneering Int.

Den er designet for & mest mulig std i
samsvar med virkelige operasjoner.
Den tilsvarer en Magnum WROV, og
innchar alle funksjoner som i

[nstrukton

virkeligheten. Det er et relativt stort
system bestiende av 7 PC er som
styrer hver sin funksjon. En master, en
for sonar, en til hvert camera osv.

Den er lagt opp med cn instrukter
—master. Det er her man legger inn alle
operasjonelle forhold. Vi kan legge inn
diverse forskjellige typer operasjoner
(struktur og oppgave), hvor vi kan
endre vanskelighets grad og virtuelle
hydroatmosferiske forhold, som styrke
og retming pa strom, sikt og renhet i
vannet. Kontroll konsollet er laget
identisk til det vi benytter i
virkeligheten, noe som vil gi en falelse
av real-time operasjon. Instrukteren
kan felge pilotens ferd pd sin monitor
og kan gi instrukser og rettelser
underveis. For i bedre kunne simulere
konsekvenser av feilaktig operasjon,

legges det inn alarmer som indikerer
direkte falger av maten en flyr pa.
Eksempelvis kan vi legge inn jordfeil,
tap av kamerabilde osv som folge av at
tether fir en styge knekk. Eller vann-
alarmer, lekkasjer, telemetri brudd osv.

Pilot trening

Simulatoren er programmert med full
“feedback”, slik at hvis en kjerer i
sjabunn vil man miste sikt og hvis en
parkerer pd et ventiltak, vil man kunne
se at ROV en beveger seg hvis man
kjerer manipulatoren ned 1 taket.

Simulatoren kan benyttes i flere
sammenhenger foruten d trene opp
offshore personell. Den kan benyttes til
4 laste inn en bestemt struktur for &
verifisere tilkomst, & trene personell tl
en bestemnt jobb, eller til research 1
design fasen av subsea tooling.

Poeng ved 4 trene offshore personell
pa simulatoren fior de reiser offshore:

*  Kjenne farkosten og kunne
manevrere den.(Sikkert og
kontrollert.)

* Lare 4 navigere etler sonar.

* Laere konsckvensene av miten en
flyr pa.

*  Lare teknikker for hurtig tilkomst,
navigering og multioperasjon.

For yiterligers informasjon, vennligst kontaks

(OCEANEERING )

Jatthvigen, Hinna
Posthoks 3024
408 Stavanger
TIf: 51 82 51 {0
Fax: 51 82 52 00




Statens
dykkerskole

Na ogsa for utdanning av
ROV-inspektarer

= CSWIP 3.3U inspeksjonskurs

Kontakt skolen for mer informasjon pa
tif 55 51 12 00 eller fax 55 51 12 01
E-mail: boditl @online.no
www.statens.dykkerskole.no

Statens dykkerskole
Adr: Skiilevikveien 60
5178 LODDEFIORD

-

=
SINNOVA

Underwater Technology

UNDERVANNS INSTRUMENTERING

- Fiberaptiske gyro systemer for bruk ned til 2500m
- Altimeter, bathymetri og sonar systemer

WearooL

WIRE-ROPE-CUTTERS

INNOVA AS
Posthoks 390 Tel:
M-4(:7 STAVAMNGER
E-post: postinngvano

5196 1700
Fax: 51961701

Weh: wany Inmovano

UNDERVANNS HYDRALILIKK

- ROV Thrustere og komplette fremdo fissyvstemer
- Hydrauliske/Elekirizke Pan & Tili enbeter

Tritech Tritech
International
== | imited

f
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SUBSEA SERVICES FOR THE NEW MILLENNIUM

DeepOcean as is based in Haugesund, Norway and
NORMAND TONJER offers as subsea contractor a modem fleet of DP
Class || subsea support ships from our owners
Solstad Offshore and Dstensjo Rederi.

Dwuring 1999 we have built up & subsea service
company with 3 WORKROV's, survey and a very
experienced ROV & survey staff. We are now ready
o perform your subsea operations wordwide,

We provide the following services: =
Pipaline inspection & construclion support

ROV intervention & subsea tie-ins

ROV based inspection, maintenance & repair
Route & site surveys

Paositioning servicas

Tranching services

DPF support ships

Light subsea construction

F o — DeepOcean as Pleass contact:
;> DeepOcean siohenberggt. 1, Kare Johannes Lie
~etls  suwsca seavice:  Postboks 2144, Postterminalen ::ﬂl‘"i;-'armﬂ:“ b
5504 Haugesund, Nonwa elephone:
Website: www.despocean.no 9 ¥ Fax - +47 52 70 04 01

: “‘
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FFU - Forening for Fjernstyrt
Undervannsteknologi

www.nui.no/ffu.html

FFU vil arbeide for &:

* Formidie kunnskaper og erfaring innen fiemstyre
undenannsoperas|oner

+ Skape kontakt meliom utdannelsesinstilusjoner, forsk-
nimg, brukere, operaterer, produsenter og offentlige
instanser.

= Holde kontakt med andre akiuelle foreninger

= Skape god kentakt innen det undervannsteknologiske
miljaat

FFU i dag

FFLY har siden opprettelsen i 1988 opparbeidet en solid
akonomi som har muliggjort egen sekreterfuksjon hos
MNorsk Petroleumsforening, FFLU har ca. 80 medlemmer
og har gjennomfart flere utredninger knyttet fil aktuelle
undervannsteknologiske problemstilinger. Resultatet av
dizse tifflyter medlemmena glenncm blant annet tema-
kwvaldana.

Hvem kan bli mediam?

Madlemmeanea kommer fra oljiesalskapar, enginesringseal-
skaper, kontraktarer, offentlig fervaltning, forskning og
utdanningsinstitusjonar. Sa under for priser og Kategor-
ar.

Temakvelder
Gjennom temakveldens tilbys madlemmens fagliga fora-
drag innen aktuelle temaer aller visning av mytt utstyr,

Foreningen har blant annet som mal med temakveldene
a formidle informasjon mellom ulike interessagruppar
imnen bransjen.

Utstillinger, konferanser, fellesreiser

FFU er faglig representert ved undenvannsteknologiske
arrangementer | Morge, P& denne maten seker forening-
en a bidra il at tidsakivelle temaer blir tatt opp. FFU
arbaider ogsd for at undervannsrelalerte kenferanger,
kongresser og mater blir lagh il Morge.

FFU arrangerer fallesturer for medlemmeane til konferan-
ser og ustillinger som ligger innenfar foreningens virk-
spomheatsomrade. | 1892 arrangaie foraningan tuner til
Zan Diego og Monaco.

Utredninger -

Som et ledd | foreningens virksomihet har FFU initiert og

giennomfert falgende utredninger finansiert av flere olje-

solskap:

* Bahovskartlegging av forskning og utvikling innen fag-
feltet flemstyrte undervannsoperasjoner

* Behovskartlegging for utdanning innen fagfeltet fiem-
styrie undervannsoperasjoner.

Morsk Oljemuseum

FFU wil gjennom sin vicksomhet gi statte til Morsk Qljgmu-
seurn og bidra til at utranger, men faglig interessant
ustyr blir fatt vare pa.

TYPE MEDLEMSKAP: RETTIGHETER:

Bedriftsmedlem

Assosiart medlem

5 tilseandt direkte.

Saerlig akiuelt for store ogleller
geografisk spredte virksomheter.

Personlig medlam

Offentlig instans - Ny kategor! Samme rettigheter som bedriftsmadiem, men
kun for den offentlige forvaltning.

Studentmedlem

Deltakelse pa FFUs arrangementer og
aktiviteter apen til alle ansatte - 25% rabatt

Som bedriflsmedlemskap, men ingen rabatt.
Rettigheter begrenset til kun innehaver.

Som personlig medlem, men redusert
kontingent (hvis student)

KONTINGENT:

kr. 4.000,-

Tillegg til bedriftsmedlemskap. =
Du far all informasjon, FFU-Myit,
invitasjon til temakvealder, aic.

kr. 150,-

kr. 850~

kr. 500,-

l'EI". 1':“].'

Be FFU om innbetalingsblankett for kontingent eller nermere informasjon om FFU:

FFU sekretariat w Ingun Meiler:

Telefax:
E-mail:
Post:

551254 70
ingun.meiler@npf.no
Sandslimarka 251, 5254 Sandsli
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ROV/ROT TOOLING & SERVICES

ITNERNENTE NG 197 - 4380 HAFRSEME -MOSWAT: TLF. < £F 51 59 %08 - FAL « A7 51 99 00 9%

WE PROVIDE ALL KINDS OF
REMOTE OPERATED VEHICLES AND EQUIPMENT.
SPECIALISING IN TRENCHING

MERLIN" 1,5 MW POWER
100% Elactrical System.

Sonaedyre @ FENE

slechnocean

TECHNOLOGY AWARENESS

SEMINAR We provide consulting engineers and
offshore field engineers within areas of:
2000
e i e Abticiiaia ® ROV & ROT operations
t ' ' '
Holmen Flordhotsil, Asker @ Subsea tooling & intervention
Horge , .
@ Underwater surveys & inspection
PRELIMINARY PEOGRLAMME

This semirar has been crganised for senior people inthe .

Morwegian shipping, seismic and offshone oal and gas A3 Tt'!l.-hI]D-‘.TE:ﬂ_I'lﬂ_h

mvduzries who reguure up o dac infosratios an seare of the Conrad Mohrs vei 23

art psitioning and mapping sensors PO. Box 141 - Minde

b |

Some of the seminar will be in the classroom at the Halmen 3826 BErgen ] NCII.‘W{I.}'
]-_Il:ﬂ"ﬂ]'l'l.lll.'u..l:'likl':l' Dremanstrabions will be an board I.'h-r Tl."E + 4? 55 94 4.9_ J':I

Colin Archer RS Sandefpord and 25 Idan, Il h ‘

h.l.ri:u:mrr:nm:ru I.:mgllﬂ?l:ruﬁ“ i Fax, + 47 559449 1]

E-muil: firmaposti@echnocean.no
EPOMSORED BY

Rason Systems as
Sonardyne Internaticnal Lid
TS5 [UK) Led

FOR FURTHER INFORMATION, PLEASE CONTACT,
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www.bennex.no

e Subsea robots. Cable and connector systems
e Valves and subsea mechanical equipment
 Subsea electrical distribution systems

* Engineering services

» Adressable fire and gas instrumentation

R,
BENNEX

Bennex Transmark Norge AS, Berpen Phone: #47 55 30 98 00 Fax: +47 55 90 22 12, E-mail: beapex@online.no
Bennex Omuitec, Kongsberg: Phone: +47 32 72 06 65, Fa:+47 32 72 06 68, E-mail: bennex.omaitec® eunct.no
Beanex Transmark Norge A%, Aberdeen Facility, Phone: +4#(0) 1224 78 72 31, Fax: +aa(0) 1224 75 2900
waw_bennex.no




