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“IMR, Inspection Maintenance & repair” er
temaet for FFUs arlige seminar, som avholdes
onsdag 3 1. januar 2001 i Statoil Forus.

- Vi mener at dette er et tema som interes-
serer de fleste i bransjen, siden det har vart mye
fokus pa IMR den siste tiden, forteller en av megte-
lederene Trond Eriksen fra Oceaneering.




: 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. ’\
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Signifikant bglgehgyde

Av Jon Seim og Pil Atle Solheimsnes, NUI afs

Signifikant balgehovde er en milt
eller beregnet starrelse for a angi en
viss balgetilstand og sannsynligheten
for forekomst av gitte belgehoyder.
H, er den generelle betegnelse for
Signifikant Balgehavde.

Hyyy er et tall pi Hy basert pa fak-

Ved H = 3 meter viser denne kurven
hvor mange belgetopper som ma for-
ventes for & oppleve én balgetopp
ved en gitt heyde,

For eksempel vil en balgetopp pa 5
meter inntreffe 1 lepet av ca. 250 bal-

EElOpper.

Referanser:

"Oeean Techmalogy = Sea Load on ships and
offshore sructures™. 0.6 Faltinsen 199
"Hydradsnamikk og Havmilje - Grunnkuss®,
Diag Myrland, NTHL 1994

tisk malte halgeverdier og blir kalku-
lert som middelverdien il den 1/3-
del av bolgene som har heyest ampli-
tude, over en gitt tidsperiode.

Expected Max. wave height af H=3m |3 meter significant wave height]

-
H

H..p €r betegnelsen pa et estimat av
H; basert pa et bulgespekier. Dette

S

_,f'_._—._

beregnes ut fra en formel basert pa
et gitt belgespekter, for eksempel

o

Jonswap. Ved bruk av et slikt belge-
spekter i denne formelen kan det

Wares Rilght [rn]
g

plottes ut sannsynlighetskurver som
vist under. -

Et estimar for maksimal bolgehoyde: 14

(for stor M) o O B B R :
3 X $ B E 3 B &® -

Humbser of waves [

I
Hmax=H, [ 2.0
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Dver N er antall bolger.

Stolt Offshore

Combines Stolt Comex Seaway and ETPM
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SmartControls™

for Smart Subsea Fields

1. Introduction

Through the SmarFields® project, FMC
Kongsherg Subsea together with Statoil
and Shell hove addressed the challenges to
achieve increased Oil and Gas Recovery
from Subsea Wells at lowest possible cost
through owt the lifetime of the feld.

I the SmartFiclds project, we have analy-
s what the existing systems can provide
amd whid the future subsea oil and gas pro-
duction systems will demand in order w
increase the prowisction rate and the total
production. Based on these analyses, a set
of development activities were mitizted,
among them the development of a new
generation production control system,
SmartControls, 1o provide the future need
for an infrastrocture at the seabed. The
real motivation for the electronies and
software upgrade was to provide a vehicle
1o implement intelligence inbo the System.
This paper describes the requirements that
have guided the development and the
redulis achicved so for.,

Within the overall SmartFiekls project the-
re are several complementary develop-
ment activities targeting the SmartFrekds
goals, e.g. Light Well Intervention and
Subsen Processing, but these are mod des-
cribed any funther in this paper.

The SmariFields project started in Januiry
47, jointly funded by FMC Kongsherg

Subsca and Stagoil, ASS Norske Shell joi-
ned the project in January 99, The project

By Sissel Halmwy, FMC Kongsberg Subsea

comprises a multidiscipline working team.
Chse co-operation with experts in Statoil
arwd Shell and with supplicrs of SmeartWell
and processing equipment his heen vital
with regards to the results and the salected
technical solutions.

2. Traditional subsea control
systems — the starting point
The development of subsea technology
was revolutionary when it started several
decades ago. It overcame the obstacles of
a hostile envircmment, rerole handling
and remiote control. The moaioring and
control functions have, however, been
lirmited to pressure, emperiture and posi-
tion readings, opening and closing valves
and choke positioning. The production
amd control systems have now becons an
established technology fior subsea oil and

gits production.

Some of the basic elements that have 10

function in this environment e

»  Local actuators with remote control

v Local instrurmsentation with links o
tepsicle

» Supply and control of power, both
electric and hydraulic

+ Computing power for local dsa
hamdhing and conirol

e Communication, both of commands Lo
suhsap and of measurements und
process stisus from subsea.

Orriginally, the main challenge was to
make all these elements work. At present

and in the foresseable futune, we are foced
with other challenges and new require-
ments. There is a deive 0 increass recove-
ry from the subsea oil and gas felds, o cut
capital expendiure and o reduce the ope-
rational cost of the felds.

3. The new challenges

The field of subsea production is develo-
ping rapidly. It is impossible 10 predict all
fustire requirements, but some elements
can be pinpointed:

3.1 Reservoir and topology

Laomprer distances

There is a demand for developing fizkls
with increasingly bonger tichack distances
from platform, production vessel o shore,
Connection direct 10 shore will be prefer-
red when technodogy makes this possible,

Increased waler depths

Mew records regarding water depths ane
constantly reached and will be further pus-
hed as spon & new technology allows cost
efficient developments. 34000 meters
seems bo be @ real possibility within some
VEAars.

HPHT

Complex high pressure and high tempern-
ture reservoirs have been discovered and
are under development. The development
wof such fields can furtber be optimised by
e technology.

FRL) gt = i 3 - 2000
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Marginal fields

Small, marginal felds are seen mone fre
quenitly voday, These flelds ofien have
e commples reservoar stractumes and
helemgenely s amd reCjuire T{'Ihinking
cormpared 1o larger helds,

32 Increased complexity subsea
and downhaole

nj'lthlllﬁallil'lll il zithsen procluciion

It 15 & well-established “trarth™ ehat |'|r|1-;3|||:_'-

o rowms gubdes wislls i e efficient

lhian '|:-1\-:'-;I|.||.".|-:'-|| Fronm |1|._-||1|::-"1!1 wells, Prio-

ductiom rates arg lower and todal recovery

from the reservodr is kower. Application

of mew techmodogy and intelligent software

will enable production o be optimisad.

Mew instrumentation and control
equipment subsea and downhole

More and mone equipment becomes avia-
labde for matallataon subses and downhole
Liocal monioring generales more mlorma-
ton o the status and on the '|:-Tv::-.ll,||_'l:|-:'-1|
Rermote actuators and control give the pos-
sebality b dho the recommiended adjust-
meenls

subses and downhaole processing
Sulbsen and even downhole separation and
boostimg of oul, gas and water will make
the prodection from most subsea Aelds
maore profitable. This allows for longer
distances 1o the facilities, and opens up for
new subsea field developments s well as
exbended lifetime of existing fields.

Suhsea power distribution

Ag aresuln of |||r|&:-::r chslamoees Bo the

Ll lteomes sl mew euipment with hil__l]1
power comsumpiion. for example mega-
wiitt pumps subsea and downhole, the
requirements for subsen power distributi-
O INCTESes

3.3 Operational phase issnes
Extensions and changes to existing sub-
s Installatbons

Mew technology makes it feasible o
upgrade the existing subsea fields in onder
o profomg the lifetime and achieve higher
revenwe from the reservoir. Backwand
compatibility in new controd systems is
therefor important, Sumilady, o deasl with
exlensons, the new oonirol systems must
be modular, Aexible and easy 0 exieml,

Remote waters and hostile environ-
menis

Coomplex subzen mnstallanons need o be
connecied o local experts from the swppdi-
s Or W expert teams within the industry
or 1 the oal :'||m|'\;|ni|,=- Likeswise, COmp-

Sizzel Halmgy og Svein Sandok demonsirerte SmarrControl pd QNS 2004,

ter progrums for eptimisation and surveil-
lance purposes must be remotely connec-
i

Well intervention and overhaul of sub-
seql inestalbntions

The growing focws om increased recovery
from the reservoirs, from the podnt of view

| of peming mooe out of te wzlls and incre-

FERrEs |:l'r\-:'-l:|lI reres Cosl effectve well
mlerventions angd overhaul od {:l,.||:|ipn1{:nl
This paves the way for technobogy tha
suppoets Laght Well Interventions and
RO operations. Pacilitabing secure and
relinble accessibility to the subsea wells
during the lifetime of the field is importam
b0 be able to do the requested bogging ope-
rations as well as l.r|.'|li:|'|'|i~||'|;. MAAVIETALCE,
stirmulation and equipment replacements.

More responsibility and improved sup-
port firoan suppliers

The complexity of the installaions increa
ses and may nesd specialists for equip
szl survelllance o maintenance, The
dermand for fast and efficient support is
increasing.

4.  What is required and what
is provided by SmartControls
to meet these challenzes
ArmartContmls has been developed asa
platform for coneal sysiems targetng the
above challenges,

An overview of the SmatControls system
is inchuded below to give a bried under-
stunding of the main topside and subsen

| elements described further in the text

During the initial analyses it was conclu-
ded that the fllowing elements needed
focus:
*  Commiiication
*  Computing power with special focus o
— fiexible interfaces to subsea and
dowmhole equipment
flexible, high level inteirfaces
PrOOEss comrgd sVsiems opsade
L] ]I'Illq_!gl'.ll‘l,'l|.\,-C\,:I1I1I1I'IIII1 st une
= Bemobe sLppoT
= Intelhgence Ihn:ua:h sl wiare
iIrI|1|IL'_1|IIII1'\-
4.1 Communication
= more capacity, minimum
delay and longer distances

4.1.1 Communication requireniemnts
Ome of the challenges of efficient remote
control o support |l|:lli|'|'|i:1.|.'d |'!'|:'I.J-I.|IJLI:i-.:-|| is
to make the comired apgpear local so that
the user pets a “hands-on' feeling with
mstant response, | he user shall not be
concamed either if the wells are hundreds
of kiblomitres away of in deep waters,
This applies even if the "user™ is an auto-
rratic contral loop, This reguires fast
response, instan feedback and reliable
ditta whach n lam meeans [S3sler Cormimaine
cavlmom, more dats and less |I|,"I:|}'

Cine mezans of optirmising the production s
improwved availabalivy of reservoir data,
Ihis results oo requirement lor mone
instrumentstsom, especially downhole
Permamently instulled seismic and other
“image-type” sensors will soon be availa-
ble. All this new instrumenisiion and



application of e measurements requires
more dita and more frequent data trans-
mission from subsen to topside.  Another
aspect is that it becomes feasible W corme-
laite: rcasurements from different wells,
To support this, an sccurste Hme stamping
is needed.

Moisy equipment subsea or downhbole
such as megawatl pumps, long distances
or large amount of data may requise use of
fibre optics for commmmication.

Mew communication solutions have 1o be
backward compatible. A lot of subsea
field developments ane exlensions o exis-
ting fields or infrastrocture, and the new
communication technology must opere
together with the old.

Mew cormmunication solutions. also have
to be prepared for future extensions of the
fields. This sets requirerments for ample
capacity and a Aexibility in the topology
that can coter for extenssomes that go far
beyond of that seen im foday's subsea
fields.

4.1.2 SmartControls, communication
solutions
T meeet the new requirements with
regands 10 communication, two modem
developments have been carmied out wit-
hin the SmanFiclds project; the LongSpe-
exl powerline modem and the Fibre optic
ke,

Fibre optic modem

* 1-8 Mband full-duplex

= At least 200 km and a potential for
ereore thin 300 km il needed, point-to-
point topology with one subsea
electronic module per fibre.

L-unuﬁp-aed powerline modem
33600 baud subses-to-opside and

SE0 baud topside-to-subses full-
duplex

+ Potential for up to 100 km with point-
t-point topology

# 40 km with crowfoot topology and
four subsea clectronic madules per
power-pair. Each of these subsea
electronic modules has the full
F3A00/9600 haud communication
capacity (Le. it is not shared between
therm.)

» Cam cnexist on the same power-pilr
s todday's powerline modem
(PLMS1600),

This is a large improsvement compared 1o
today’s powerline modern (FLMS 160

o 2400 baud polled half-duplex, crow-
foot wpology with four subsea
electromic modules per power piir
{the four subaea elecironic modules
share the communication line).

The LongSpeed powerline modem may be
instalbed 1 existing subsca fields withou
amy ¢hanges i the ambilical and withou
interfering with the existing FLMS 160
communicalion.

Fibre optic communication may be used
on it"s own or Wgether with electrical
commumnication. Bach subsea electroni:
modube has space for two modems. Any
combination of PLM3 160, LongSpecd
and the Fibre Optic modem is possible.

Al commmunication networks are noemally
rechunclana.

Together with routers and repeaiers there
are o limitations with regands to subsea
field layouts from a communication point
of view,

The commumication prowocol used in all
the new communicalion systems is
TCPIP. This is probably the most widely
used communicstson standard today on
everything from process conirol systems
i Local Area Metworks (LANY} in office
buildings.

4.2 Computing power
- capacity for more local
calculations, flexible
interfaces

4.2.1 Conmpaitiong power and

interfice requirements
More computing power is requined to
mieet the new challenges related fo increa-
s instrumentation, new actuators and
processing equipment — subsea and down-
hole. This new equipment calls for increa-
sl data rates, mimimum delays. more
Incal logic and more bocal control.

Imiproved contral of subsca wells is not
achieved with mereasad amounis and rates
of data ahone,  All measurements must be
validated. One of the obstackes against
further optimisation 15 variation and uncer-
tainties in the subsea instrumentation.
[ntelligent use of mathematical models
and combinations of measurements may
improve this and give validated measure-
(=

Flexibility for extensions and changes in
subsea installations requires @ control sys-

tem that allows for remote reconfiguration
and updating of software.

Simple. Aexible interfaces 1w a wider range
aof subsea instrmerntstion and equipment
are required to simplify integration of
equipment from different suppliess 1o the
subsea control system.

High level interfaces o topside process
control systems will make the subsea
installation appear maore like & standard
straightforwand process and remove some
of the current complexily,

4.2.2 SmartControls, computing

power and interface solutions
SmanControls includes o new subsea elec-
tronik: module inside the Smart subsea
control module (SmanSCh). a new topsi-
de electromic module (SmarTEM) and
mew softwane, Flexible imerfaces to sub-
sea and downhole equipment and flexible,
high level interfaces to the topside process
coitrol systems are part of the solwtions.

Each of the Smart subsea electronic modu-
les contains o processor casd {CPL200)
with three PowerPC family processors
from MotorolaTBM, The processors may
b upgraded within the same Family, and if
needed for special applications, mare
cirds miay be instolled,

The Smart topside electronic modile is the
centritl communication node mn the sys-
term. Al information from all subsea
installations is collected and further routed
to the right wsers togside; the operator, the
service personnel, the production plunner,
other specialists, dalabases or computer
programs. The topside electronic moduke

=

-

will handle all details regarding the subsea ™~

installations and provide a high level inter-
face to the topside process comrol sys-
tems. 1t may also contarn the outer control
leswps and intelligent apphcations for the
subsea ficlds.

The Smart topside electronic module ope-
rates both with the new and with the exis-
ting subsca units. To take one step at the
time, the new topsibe electronics module
iy b installed together with existing
subsea units. This provides advantages
topsicde compared with the cursent system
in addition 1o being prepared for futune
extension with new electronics at the sea-
bed later in thie lifetime of the flekd.

Mew software is developed both for the
Smarl subsea ebectronic module and for
the Smart topside electronic unil. The



software is developed according 1w object
oriented methods, pSOS i chosen as the
real-time operating system (RTOS),

PSOS is used in military applications, in
hospitals and in space industry, amd iz
assumed 10 be secure, PowerPC family
processors and pHOS are used in the pro-
duction purt of the system, This ensures 2
stable system with minimum down time,
Pentium processors and Windows are cho-
sen in the parts of the system where down
time is not critical and becawse of the avai-
Lability of standard software and Human
Machine Interfaces.

The software will be re-used from project
to project. This implics that the sofitwore
will be well tested, which in tum resulis in
high reliabiliny.

The =oftware m the Sman wopside electro-
nic module provides a simple, standardi-
sed interface w0 the process comn sys-
tems. The detailed logic ke checking the
status of subsea valves, chokes efc, 15 done
kncally. This reduces the comiplexity amnd
also the number of tags o be handled via
thie interface.

The Smart subsen control moduke hs
been specifically designed to ncoomimods-
i the new generation of advanced sensors
and intelligent wells. An additional sepa-
rale electronic can for equipiment requiring
hagh power dissipation or wolume beyond
single eurocard format is also available.
This can is typically used for power sup-
ply to downhole multizone/multilateral
well control systems (SmanWells) and For
the fibre optic downhole sensor interface,
The Following interfaces are standurd:

= Hydraulic control lines

= 4-MimA sensor interfaces

= Serial lines

Tod Fachegn
Xmad Tiia

FFL it o o, o - 20000

*  CAMN bus interfaces (150 115192 or
1503 1 1898) with CANopen protoco]
= AV & 12V power supplies for

external equipment.

4.3 Integrated solutions -
common infrastructure
43,1 Requirements for integrated
snluthons
The infrastraciure is a significant part of
the capital coat in subsea fields. It is there-
fore important o make optimal use of the
investment, One obstacke when applying
some of the new, promising technology
like the SmartWell equipment, has been
the requirememnt for separate power supply,
commumication lines and control svsiems
inon-integrated solutions). This has led 1o
a high cost when implementing these
existing fields and even in new subsea
installations.

Furthermwose, all such equiprment is part of
the overall control of the feld. To optimi-
s the production, full imegration should
be provided (imlegrated solutions).

4.3.2 SmurtControls integrated
solutions

The focus within the SmanFields project

has been o provide a common, integrated

solution that fully utilises the imfrastruct-

re in an optimum manner, 85 ilostrated

bzl

The SmartFields concept ensures that sub-
sz and downhole instrumentation and
equipment from any third party mamufac-
turer can be interfaced with SmanCon-
trols, by utilising the subsea control sys-
tem infrastruciure for communication and
power supply.

State-of-the-an subsea and downhole
monitonng and control products can be
casily imegrated, such as:

+ Intelligent Well Completions [ Smart-
Well equipment, whether elecirically
or hydrwlically operated

* Downhole sensors, both electrical and
filbwe optic

*  Subsena sensors for production control,
processing comrol, equipiment surveil-
Larsze or amy other seabed or reservoir
mEmitering,

4.4 Hemote support

4.4.1 Requirements for remote
support
Even though we strive o simplify the
interfaces and the control of the subsea
installatbons, the actual subsea systems in
themselves become more complex. The
wsers cannol be expected o be experts on
all aspects of such systems, and occasio-
nilly expert assistance will be needed.

To send experts to the instalkitions, espe-
cially at remote locations, is costly amd
time-consuming. Accessihility 1o the right
people for such operations is another
aspect. Significant cost benefits would be
achieved if the expert could be brought
“on-line” from an office location,

4.4 SmartControls, remole

support solutions
In the new SmanControls, remobe support
s provided. Standard Internet technology
is applied, but the access will be provided
via i dedicated secure link. This facility
means thit the expert can be browght “on-
line™ wherever shehe is, provided thens iz
access to a PC with Infemnet web browser
and connection to o telephone line, In thiz
way, the expert can dingnose, give sdvice,
miake changes if reguired, and provide
software updates.

4.5 Intelligence = through sofi-
ware applications

4.5.1 Intelligence reguircments
Increased @il and gas recovery from the
subsea fields and bower costs may be sup-
ported by intelligent use of the data from
the installations combined with knowled-
ge of the underlving processes.

4.5.2 SmartControls, intelligence

- solutions
The real mativation for the SmarnControls
electronics and software upgrade was 1o
provide the opportunity 10 implement
intelligence into the system. There were



SmartControls

SmwrSaram

SmartServer overview

to many limitations in the existing con-
trol system for implementation of intelli-
F{II'IL'L'.

SmartConirols basic development 15 soom
finalised, and the system is now resdy o
implement intelligence. Only the imags
nidpcit iy lirmit this.

[mplermentation of control applications,
inchuding WaxPro” and ‘Idun”, and of the
SmartServer gaewsay and SmartServer cli-
ents WellSths amd “EquipmentStatus’
will be the focus henceforward. These
applications are described below and the
arvangement is illosirated m the following
figure:

Control Applications, including Max-
Fro o Tdum

The Maxpro and ldun software imcludes
miodels of and controllers for the total oil
aned gas producing system. Capable and
reliable sensors in combination with the
contrad algonthms facilitate local control
Imp:t. which pitve lhe way i Autonemons
subsea systems, The SmanControls archi-
tecture albows for control at different
lewels. The contral philosophy will
depend on the available computing power
and commumication rves for the specific
ficld. The topology in SmanControls
allows for optimesation af one well, one
subsen template, one Aowline or the wotal
subsea fiehd,

MaxPro is a general multiphase fow net-
waork simulator. [t is used for planning
arnd developrent of complete productson
systerns from reservoir to final processing.

It inchedes wells, Aosvlines and also pro-
cessing equipment, A coupling 1o Crpen
Eclipse reservoir simulator is already esta-
Blishied in MaxPro, This will ke further
developed to facilitate consistent producti-
on planning in both Eclipse and MaxPro.
Time dependent constrmnts will be inclo-
ded in addition o thi cument production
plan constraints.

[he Omimisarion Madule in Maxpro will
calculate the averall optimum operaton
paint for the reservioir including the frans-
port system and the process, It is foreseen
that btk stesdy -state optimisaton and
prodictive “long™-term (appr. 1 month)

| optimization will be supported.

MaxPro is primarily a steady-state simula-
toe, bt includes o hydrate simulator which
is a thermmal ansient sunalator for cool-
down and heat-up times of flowlines. The
transient simulator will be extended o a
complete dynamic fiow simulbator and to
melude simplified dynamic models for
process equipment like separtor and com-
prEsAnTR PUITIPS.

Idun comprises two main applications:

= ldun PA; Production Allocation
syatern foe multiphase rake estimation
per wizll

e il PC; Production Contral For
automatic choke setting and
pr wluetion control

The Ldun seftswvane will be closely conmec
ted to BluxPro for seamless prodection
optimisation based on actual Aowing and

process conditions,

Thee fdun PA systemn will be generalised to
be a Process State Estimator, This inclu-
des flow rate caleulation s current Idun
P, and extensions to inclue waols foe
estimatbon and monitoring of non-medsa-
rahle parameiers in reservoir, fansport
system {wells and Aow lines) and process.

| The sime estimator is 4 combimation of

mathematical models for known physical
behaviour, and estimation techniques for
phenomena that are poorly understood.

fidre P will perform both basic control
and optimisation of the production system
For operation, the modulbe will use both
direct memsurable quantitics like pressure,
and non-measurable quantities like flow
rate that is estimastexdd in ldun PA.

The module will be extended o include
non-lingar Model based Predictive Con-
trodler (MPC) for multivamable contnoal of
reservoir, ransport system and process.
The BAPC will havve mameal ingul oF input
froen an overall steady-stake or short time
{Tplmnh:llil.‘ﬂ:‘l mindule. The benefits of
wsing & multivariable controller wre several
bt weill mt s acdeessed any further in
this paper,

Smmrtserver, gateway amd clicnts
Increased vilumes and higher quality of
information from the reservoir and pro-
duction equipment rmay kead to higher pro-
duction rates amd increased recovery from
oil and gas fields, SmartServer provides
improved capacity 1o handle this increase
in information volome and data rates from
the reservoir and subsea mstallations.
SmartServer is a support system for hand-
ling the increased complexity,
Smartferver gabcway funciionalivy ==
provides:
= Conmection 1o the subsen conirod

syslerm that runs via o topside modem

fior subsea communication
= A duta repository of measured and

derived dita that irproves aceessibili-

ty te, and value of, infonmation both

for end-users and for different com

puler progranms
»  Acpess lo information via OPC,

COBRBEA aml SCHL.

SmartServer “clents” will have the

fillowing typical functionality:

*  Subsei equiprent monitorng o
avoid unplanned shutdowns; predic-
tive maintenance

= Operations suppon giving advice on
use of chemicals, nsk of hvdrate and
geale build-up, estimation of tme 1o
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|:|_',--.|.'r.uh_' condirons r'ul]:,v.ving shit-
downs, alarms, significant changes in
process, dnd allowing operator on-the-
i|.'||'| [raarmg

& “letel hpent software” that monivors
ke dlata from the subsea installation

*  Functions for operator sugpart relaed
o procedures and process.

Current plans for the SmanSearver compri-
a2 i Freld Simulation Database and thres
FMILC Kongsberz Subsea “clients™;

13 Well Status, 2) Equipment Status and
3) Compuser Based Trning (CBT) in
subsen well control. “Clients” from other
vendors such as systems for well logging,
process control, multi-phase flow and
reservodr manggement cin aceess the data-
hase either as subscriptions or via inter-
et anitramst.

= The Field Simuilanion Danabase defines a
clatabarse format, an object model amd an
interfice definitbon to provide and receive
engineering and asset information, that
can be used for storage of data through out
the lifietime of the field,

Well Stains |l.'l§;_!.~\. the relevant values reln-
b tor @ well andd can further derive more
data from the measured valees, Based on
the: available informatiom the values will
b validated and when approprisie, mar-
ked suspiciods. Events that leads to
changes in values may be logged and a
written information stored 1o ense the ana-
Iysis. The validation can be done as sim-
ple measurement validation and up to
simulation madels for prediction of pro-
Cess bihayvour,

faaipment siins collects all data related

Clients

Emas Tres data
Resarvdr dads

b operation of the subsea equipment, all
rcrlehications, replacements and signar-
res from valve operations. The Equipment
Statuz client will utilise the collected
informution together with simulainons,
FMC Kongsherg Subses experience wnd
other accessible informasteon, to t_'im:- i stp-
s on the subsea and downhole |,'|;||,|ip-
ment. [t will be possible o get pre-wiar-
nings on potential eguiprment Guline or
muilfunction.

The extended use of simulators and log-
ging databases enables development of
products for improved understanding of
process and well behuviowr for all invol-
vird in subsen production and imervention
by Computer Based Training.

5. Conclusions

| Uncertainty in oil prices and marginal
fields are two of the driving forces, The oil
cownpinies realise that intclligent well
equipment and subsea / dovnhole proges-
sing equipment have a large potential and
will be essential in the effort 1o achieve
production information and optimisation
amd thus imiproved recovery.

The SmurtControls system has a lexible
architecture, redundancy and high reliabi-
hity o weell as maintainability, surveillance
und optimisation possibilities, either local-
|_'|-' or remote. The syslem can be installed
independently of the waler depth,

[ addition o the deep-waler aspect, there
is & trend towards longer distances, both
stepr outs from existing facilities as well as
direct 1o shore. The SmarControls systam
15 prepared for these challenges. Srmart-
Comtrols is the infrastrocture solution bo
any subsen field.

There are no limitations with rejsamds 1o
subsea field layouts from a communicati-
o podnt of view. Additonally, SmartCon-
trols provides the appodunity to imple-
ment intelligence into the system, paving
the way for autonommous subsea systems

The project has demonstred the merits of
combining leading technologists from
non-subsea hackground, such as IT and
military equipment development staff,
with expenenced subsen personnel,

The SmartContnals

development is a

full upgrade of all P& vegne av
Production Control

Svstem electromics ﬂn“urdyng

ard sofiware, both
subsea and ropside,
[t has been in pro
gress fior three
vears, and comgre-
hensive qualificari-
on testing will be
|.'|.'r|'|'||:|||."-||.'1| |t thas

V.
FiiC F{i'lll._l.':"ul'lll.'r:l;
Subsea is cuirrenlly o

e T T an
increasing demand
lor SmurtControls
functionality, even
faster than expected.
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Hydrovisions ‘“Yenom” ROV for Canyon Offshore Inc.

Selv i et generelt ddrlig &r for ROV-indus-
trien, hivor mange produsenter har forandret
fokuseringen mot kabel ned-gravingsmas-
kiner eller slint seg sammen med andre sel-
skaper. har Hydrovision klart § baye av for
trenden, Selskapet har klas & forbli vane-
hengig, og har Klar & uivikle en ny arbexds-
ROV, Wi kon derfor med glede kan annon-
sere signenng wv kontraks med Canyvon

Av Thor H. Mordahl, West Tech AS

O Fshore Ine for det
farste av disse svs-
temene | Vemsmn
IK-150 konfigura-
Sjm.

Dierine Venom
RO en vl bli
operert fra Cal
Dive's nvbygg
000 sermi-suh
arbeidsrige som
skal leveres neste
fir. Diette er samii-
dig Hydrovision's
fotrste arbeids RO
satlg nl LISA.
Ve Y- 1500 er
en 3000 meters
ROV, har 150 hk
hydraulikkpakke og inkiuderer Hydrovisi-
ons nye PO 104 beserte “Curvetech™ kon-
trod-teknodog som bruker dpen reknologi-
fullt uevidhar softwane, Dette inkluderer
daia logging oz "black box"-muligheter
sammien med distribuert infelligens pd
owerflaben, Kontrollsyaterme kan kohles til
el bokah daanetiverk og'eller Intemett.

Farkosten til Canyon OfTshore vil bli ursyn
meed ef dobbell hydraulikksysiem, hvor
fremcdrissyaeemet vil bl adskilt fra verk-
ay-hydraulikken. Curvetech thrustemne vil
fil de siste bayd-akse motorene fra Rexroth
med alumamium has pd HT380 thrustere.
[t vil bery aket kraft fra thnasteme, og
bedre effektivitet med en betrakiehig reduk-
sjon i vekt. Verktgyshydraulikken inklade-
Ter N “5l;|_'cdlj|:r-s:|.1;l|;|" ur.lll!i]|ﬁk]i|!. imed
I,r:,lhk-ug .'\Jr|.1|:|u|i.1|gx-|!|1.§|i.11£- ]
avleies pli operatprpaneles,

I tillegg ol RO en, wil Hydnovissm ogsh
levere sitt nye Top Hat TMS-system med
det patenterte pendlende kabel-leder- og
auto-stramming-system for tether-kabelen
TMS-systemet vil gpone ROV en i stand il
d operere 1 inntil 1 Kilometer radius med en
2T mm diameter tetherkabel,

Venom kan ogsi geres tilgjengelig med en
100 hestekrefters hydranlikk-pakke og kan
videre leveres For grennese dybder med et
enklere og billigere hydraulikksystem.

Flere detaljer gil inm pd
htp:Swwew rovision.couuk. eller kondokt
undertegnede.

Odim’s Handteringssystem for ROV-Geobay

Odim’s hindtering system for ROV kan vise til aket operasjonstid under darli

vaerforhold og sik-

ker og effektiv operasjon i 7-8 meter signifikant bolgehoyde.

P win farste Aktive Heave Kompenserie
systern for ROW handtering bevert om bord
i skipet Goobay - Bergen, s opplevide vi
noen problemer under operasjon i hesve
kompensert mode tidhigere 1 &r,

Diette er nid ondner og det viste seg 3 vaere
en fieil ved oppsetiet pl skipets MELU
(Motion Reference Unit) som forirsiket
detie,

Systemet om bord fungerer nd uimerket, og
Einar S&mam, en av ROV operatprens om
b sier at han lett vil kunne operere syste-
mit i 7-8 meter signifikant belgehoyde,
bidde med op wten TS, som ogsi ef den
kapasatet vi har designet systemet for,
beasert e Befrowente 1 de fleste olfeseistp,

Odirn"s systent som kan operere whder siike
vierforhald, vil g operatpren 60 opera-
sfonsdpgn srer § Nordsjden prdr,

UE'-‘:! umiler ];-,ruje verforhold. med kun 0.5

Av Lars Stiile Skoge, Odim

meter bevegels: av skipet i sjeen., si redu-
seper den aktive heave kompenseringen
bevegelsen av TWMSROY ned tl kun 5 cn,
Mixd bakgninm i den kontrollerte handie
ringen som ligger § systemet. kam operaare-
ne kjere svstemet manuel uten heave kom-
pensering | oppil

4,5-5 meter signifikant balgehowvde,

Alt dette er med pi underbygpe uitalelsen
om at dette er det beste sysiemet de har

operert noen gang.

AL systemet ogsd kan opereres mexd Eunen
operuter for fi kjene vinsj, handiering sys-
tem og ROV en, er ogsil en virkelig stor
fordel § Forhold 1l andre systemer, som mé
bruke 3 operataérer ph en slik operasjon,
Dette er et resultat av det integrerte kemtroll
systemet og den aktive heave kompense-

ringen som ligger | systemeL,

En annen Fordel med systermet er at proble-
et mied brudd pd kabel og bebhow for reter-
riering er fpemet i forbindelse med a1 en
passerer gjennom splash-sonen pd grunn av
at ROV kabelen ikke lofter ROV/TMS
gjennon denne fasen av Operasjone.

For sluttbrukeren betyr ult degte span tid og
penger.

For brutere av ROV systemer, er det viknig
o mrerke seg ar systemer er ilgiengelip bie
e MocttPood systen og med A-Rarmme for

vk over siden pa fartey.

System for haediering av Trenchiere med
Byl v ilsvarende LARS system som for
ROV mediA-Ramune og Cursor for harde
vaerfortold, er ogsd flgfengpeliz..

Dente inkiuderer fosming som nllmer " alim-
fire Bucrvemcy ™ o pastere systemel i
visrsienr ater mcoriiel! frnclrering.

- M0

j —
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Underwater Technology

Scandinavias fastest growing supplier
of underwater components, systems
and engineering services.

MNEWS: Fiberoptic 7-pass,
single mode slipring

SanTek Doppler Velocicy Log Sub-Adantic hydraulic Truster Tritech Super Seaking
wilh Composite transduoar

ARGUS-TECHNOLOGY
FOR ULTRADEEP WATER

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

Electrical rovs with powerful 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.

[ T - .":. Y 5
ARGUS | Remote Systems ag i
P.O. Box 3n,l 5861 Bergen | - i -
fel. +4T GEOEZH50 faw, +4T S50AZ000 www.argus-ra.ne e




Low risk subsea processing
ready to go

Alpha Thames is now offering its unigque
AlphaPRIME mosdular system as a low
risk solution for maximising hydrocar-
bom recovery by separating the produced
jpas and water phases at the well head
and pumping only oil to the surface. This
can increase well production by up to 75
per cent and is considered essential if oil
compranies operating in deep ooean are 1o
pvoid tee wasteful practice of pumping
water thousands of feet o the surface
with the oil. It has the addinonal benefit
of eliminating other problems associated
with hydrates and multiphase Mow and is
calculated to reduce production cosis by
52 1o £33 a barrel.

Alpha Thames is now offering a low risk
version known as the AlphaPRIME IST
(Industry Standard Technology) system.
By using conventional tried and tested
manifolds, valves and components conli
!_-.||_||_-d o fit the .-\I|1|1:||‘E|ME concepl 1t

i= felt that oil companees can now start

By David Appleford

Al |:| 't Trames Feied Proord %

winning the benefits of subsea proces-
sing without the uncertainty that comes
wilh a system containing unproven ele-
meents, In parallel with this, Alpha Tha-
mes will continee with the development
prograsmime for is innovative Compo-
nents, introducing them gradually into
future AlphaPRIME systems 1o gain
confidence in a fundamentally consemva-
tive imdusiry.

,-'-‘|,'||'||'|:| Thames is a |'|i.'__’|'||:| X ienced
British design cngineering compaiy
based in Upminsier, Essex, and 15 part of
the Kockums Engineering Growp of
Sweden with Saab Technologies as s
parent company. Alpha Thaomes was one
of the firsl companies in the world o
address the technical challenges presen-
ted by subses processing and over the
past 11 vears and has gained an unrival
led knowledge of the economics and the
techmolomy of subsea field development,
It lhas invested countless man hours in

the engineering design needed to bring
such a systern to fruition W ith much of
the work being

applied to the development of new con-
nectors, valves and actualors so that an
AlphaPRIME module can be installed
and operated on the seabed with opli-
mum efficiency. These have been incor-
porated ithin a complets AlphaPRIME
sy sterm that has now bean beile at the
workshops of Kockums Engineering in
MalmE, Sweden.

The high costs of offshore field develop-
ment make the logic of subsea separation
irresistible and nomerous ol conEanies
hove studied the AlphaPRIME system
with great enthusiasm., The potential cost
savings have the ability to de-marginali-
se fields amd re-write the economics of
offshore procuction and could have an
important bearng upon the proposed
sell-off of marginal fields by the lurge oil
companies.



Although AlphaPRIME IST will lack the
compactness and case of installation and
operation promised by the morne advanced
dessagi, it will perform in the same way
amdl permmits @ moore caulious introduction
b0 subsen separalion, As experience 15 gal-
nexl, the modular namre of the design
miakes it possible o recover the wit and
install new components for rial wiile
maintaining production with the twin
misdile remaining on the seabed, In the
unlikely event that & new component tails
to perform s hoped, production can sim-
ply be switchexd to the spare module while
madifications are carmed-out on the trial
component. This introduces a level of
redundancy and future-proofing that eli-
minaies any risk from the adopion of
HI,JI".'\-\.I:'.H 'I:ll'\l::ll'_'d,'!!i!iiﬂg.

Mae lawnch of A.|]‘:l'|ur"ﬂ IME IST has also
been accompanied by an increased wil-
|i||¥|:'|uh.h I:'.-_-.- P;||‘bhu. Tharses o lcense s
extensively patented Llemgn o onl COuTI
nies or comtractons and o woark in part-
nership with their own enginesring
L:l-t'p:U'Irnl.'nI!x. It 1= Felt thait the HFH.‘I;:iihlth'lJ
subsen enginearing expertise needed for
the development of a comparable system
would make it profubitively expensive
and me consuming for comprnies 1o
start swch & project from scratch im-house,
Alpha Thames now believes that valuable
mew partnerships con be micle with any
ol compamy amang o leaplmog abeacd of
s competition in thes impoant ares oF
offshore technology,

The AlphaPRIME system
The benefits of the AlphaPRIME system
derive from the use of a single autono-

s module that incosporates all of the
well™s manifold, pumping, Aow control
and processing units, The module is ebec-
trically powered and, weighing 23 1o 80
o dbepending on throughpat reguine-
mmenls, is completely reirievable for main-
tenance or modification, I reguired, an
AlphaPRIME svsiem can begin Life by
operating as a straightforaand

rsanifold centre and be upgraded laier.
This might include the addition of further
|'|||.|n|.1|.|:.'li|.r|| cu.|'r:.||:li|i'|u:x such as the oas
:||||.|-'-:1r avler m.:]:ur:ll:i-:_m Lhal Imary |'H:I.'I:IIIIE
mecessary & the charactenstics of the field
change during its life evcle. The ease af
recivery ol Lhe .-‘l.'lphill-’HIM]",.'-.].lxl.-e.:r|1 wlwn
ensures a unwgue level of fexibabny and
future-procfing since, as well as being
casily modified to suit changing Geld con-
ditbons, it can also accommodate mew
technologies as they become available.

An entire AlphaPRIME installation can
b operated rerestely withowt any ROY
intervention or personmel being necessary
1o maintann or contral . I s an all ebec-
tric system thit saimply requimes & 5 MW
power supply. The characteristics of its
design also make 1t suitable for use in
rerrste bocations oul of the water on wells
in Swamps of ransition zones where
porwer can, if appropriste, be supplied by
a diesel generator within the module
itself, Whenever maintenance or wpgra-
ding is necessary the
entire module is guickly
and easily removed and
transporied to a works-
hop envirpnment. Here
the work can be carmed-
ol Hil[ﬂ':f' amil Free aof the |
pressines encounienad
during in-field maine-
mance and the entine gys-
reann can be fully tesied
belore it 15 re-mstalked,

Because o AlphaPRI-
ME systerm wall usually
operate with two modu-
les in place, full produc-
ton can be maintaimed
by dhiverting the well
flow to the spare module,
This eliminates the need
to shut=im any of the
wells and ensures tha
Tull producton continues
throughout maintenance
aperations.

Although it is ideal for
decp water applications,

an AlphaPRIME IST system can be
installed in water of any depth and begins
with the positioning of a docking maodule
either directly onio a single pile, or pile
structure that contains mo valves or
moving parts, The docking medule is
connecled o a power supply and uses a
noimal multiple bored well head connec-
tor that enables flow lines o be fied-in
conventionally. This is typacally followed
by the rapid installation of two self-alig-
nied production modules that, once con-
nected vo the docking manifold, exable
Fln.u.|uu|!'u:l||. o cormmence. Becauss the
mdules can be retrieved with r\ql];.'d Spnz-
el and becanse mo mainenance work
nead be conducted in the held, SUPPO
vessel charter costs are significantly redu-
cedd,

Although its concept is unigue, the design
of the AlphaPRIME 15T system is funda-
meentally an imaginative application of
trusted and feld-proven technology. Late-
ral thinking by a team of skilled design
professiomals has created a system that
PO EPPEArs sl 10 re-wrile th economic
rubes of o1l prosdactaon,

=
¢



Elektrisk arbeidsROV

Aw Frode Komelinssen, Argus Remote Systems AS

Argus Remote Systems har produsert og
uiviklet elektriske ROV -Ipsninger for offsho-
re-industrien i snort 10 &, Argus RS hor 1§ dag
ire standardmodeller som bygger ph en felles
ieknologibase og konfigurasjon. Argus Rover
er en observasjons-ROY, Argus Mariner er
en len “arbeids™-ROV og Argus Mariner XL
har kapasitetene til en tradisjonell arbeids-
By,

Mariner X1. er bygget for 4 ha adgang til de
fleste installasjoner, og med sine mal;

hvde: 1m., bredde 1.3m.og lengde Zm, er
dette innenfor dagens krav,

Farkosten har thrustere pi 4 kKW og en konfi-
gurasjon med 3 i vertikal- og 4 i horisontal-
planct, med 45 graders vekior,

Skyvekraft med denne konfigurasjonen blir
¢a.240 kg i horisontalplanet og 240 kg i verti-
kal-planet.

Dene gir farkosten en megel bra oppfarsel
under operasjon of den fyr mesd en hay stabi-
litet, men det ligmer "krefer” helt 1 bunn.
Kreftene blir overfor fra en S0kW trafo fra
overflaten med en overferingsspenning pi
OO0 ac{ W0V ac), som transformeres med
til de pnskede spenninger pl sub’en

Vi snakker hele tiden her om tilgjengelig
kruft ut pd hver motor og ikke "ensket™ kraft,
med detle krafipotensialet si begynner virke-
lig krefter, vekt, stgerelse 4 bli interessante
for brukerene,

Brukerpotensialed for et slikt konsept besr vaere
stort fordi man her snakker om en ROV som
har krefter og interface- potensiale il & utfore

E:

det en radisjonell arberds-ROY kan yie.
Standard leveres ROVen med Nytestoff med
HCP 100 kvalitet, men resten av sub‘en har
standard dybde-rating pd 2500m.

Rammen er produsert av 50x3mm alumini-
umsrds, helsveiset og nenmest nayiral, dette
gjur at rammen er solid o den tiler store
yire belastninger.

Kontrollsystemet er basert ph Argus Stand-
alone kontrollsyatem, det vil si s man ikke er
avhengig av pe for kjpre nedprosedyre.
Instrumenteringen og alanmer blir presenten
pi videoskjerm og pe, slik at en til enhver tid
kan overvilke power, utstyringer til motorer,
datastreng og jordfzil,

Hwer motor er koblet til sin egen motorsty-
ringflaske, og dermed kan feilsaking uifdnes
uten & utfare dypt inngripende operasjoner pi
felles Aasker i systemet, kun lokale inngrep.
[Berte medfseer at en kan len lokalisere feil
som er oppstitt pd motorsiden og eventuelt
skifte den motorstyringen som har han fieil.
Sarmilige elekiriske ROVer fra Argus RS
bygger pd samme “struktur” shik at de for-
skjellige modellens er lett @ “vandre™ i mel-
b, Dente wil da gi klare fordeler inmentor
oppliering og reservedelen'service kostnader.

Slik som TMS il Argus Mariner XL er det
valgt en All Ocean 350 TMS, dette eren
enkel TMS med en forbedret laich-mekanis-
me fra den tidligere 250 TMS modellen.

Den faste junctionboksen har fit en meget
od Insning slik at terminering og service er
lett tilgjengelig og dette er et stor fremskrit
fra de tdligere modeller, 350 modellen har en
kapasitet pd 230m med 22mm tether.

Med de forbedringene som er gport med
TMSen sh blir ROV og TMS pakken en gko-
nomisk og operasjonel] utfordrer | markedet.
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We take total care of your technical challenges
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sub-sea systems and tools
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ROV operert inntrekking og oppkobling
av rgrledning pa Yme

Innirckkings- og oppkoblingsverktayet
ROVOOMN ble bruk for fersie gang i for-
bindelse med undervannsoperasponer pi
YWme i november 1999, Yme er et lite
oljefelt loknlisert spr-vest for Egersund,
Feliet er bygd ut med en jack-up platt-
form o o um]{'rl.-nn|1s-.|1r|.u.|ukh_i1'llh~5-_'r-
sizm som er instullert 12 km fea plaitfor-
men. Undervannsproduksjonssystemet er
installert pd co. 30 meters vanndyp, og er
kahlet il plattformen mesd to 37 sarled-
ninger, Det besthr av en hovedstrukur
mied tre ol jeprodusenter og en satelit-
brgnn som er koblet opp til hovedsirek-
turen. Satelittbremmen ligger ca. 15 meter
fra howedstrukiunen.

ROVODN er et ROV operen innirek-
kings- og oppkoblingsverkiay utviklet av
Kongsherg Offshore @5, 1 samarbeid
med Oceancering. Verktayet kobles til
undersiden pd en ROV, og fjernstyres
via ROVens kontrollkabel. Hydraulikken
tas fra ROV ens imegrerte hydraulikk-
pakke. ROVCOMN har oppdrifisclementer
pamonter rammeverket of er ngyiral i
vann, Bt komplett ROVCON system vei-
er ca, 2400 ke | luft. Verkteyets dimen-
sjoner er LaBxH=25x 1.7 x i m.
ROVOON er designet for et maks, ope-
rasjonsdyp ph 2500 m. men pr. i dag
begrenser oppdrifiselemeniene opers-
sjonsdypet il 500 meter.

PA ¥ ble den feksible racledningen
mellom satelittbrénnen og hovedstraki-
ren koblet opp | november 1999 fra fart-
ayet CS0 Wellservicer. Begge inntrek-
kings- og oppkoblingsoperas jonene ble
ppennomfan med ROVCON, og opera-
spomene gikk veldig bro. ROVCON ble
koblet 1l @ Millenniwm ROV Fr Coe-
pneering. Begoe inntrekkings- og oppko-
blingsoperasjonene forldp tlnenmel pro-
blemfri

Vel den farste inntrekkingen ok det
omirent & timer fra ROY med ROYCON
forlot dekk ul systemet var oppe igen,
Diet war noe nedetid pd ROVOON kon-
trollsystem, of lavirykkstesten ferlet,
Diisse to hendelsene utgjer omtrent 20%
av totaltiden, og gir et tillegg i effekny
operasjonstid pd omtreat 1,3 timer. Se
figur 1 for detalper om tidsforbruk pi
deloperasjonene.
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Figur I Farste ROVCON innrrekking
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Figur 2 Andre ROVCON innivekking

Den andre innirekkingen gikk veldig bea,
uten problemer med kontrollsystem eller
lavtrykkstest, Det tok § underkant av 4
timer fra RO med RONCON forlol
dekk il det war oppe igjen.

Personell fra biide KOS og Occancering
gjorde en meget god innsats for 4 gjen-
nomfare operasjonene pd en sikker og
effektiv miie,

ROVCOM har vist seg & viere et meget

funksjonels og effekiivt inntrekkings- og
oppkoblingsverkioy. Det ble lever e
verkigy 1 1999, o viterligere ot verkloy
skal leveres 1, jum 1 Ae. M stdr Terra
Waowva i Canada for tur, hvar det skal g
res 24 inntrekkings- og oppkoblingsope-
rasjoner. Etter en vellykket generalprove
pd Yme skal ROVCON til fulle fii vist
sine egenskaper pd Terra Nova.
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dykkerSkﬁle We provide consulting engineers and

oftshore field engineers within areas of:

Ni ogsi for utdanning av ® ROV & ROT operations
ROV-inspektorer @ Subsea tooling & intervention
+ CSWIP 3.3U inspeksjonskurs ® Underwater surveys & inspection
Kontakt skolen for mer informasjon pé A/S Technocean
tif 55 51 12 00 eller fax 55 51 12 01 Conrad Mohrs vei 23
E-mail: boditl@online.no FU. Box 141 - Minde

38206 Bergen - Norway

Tel. + 47 5594 40 10
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FFU - Forening for Fjernstyrt
Undervannsteknologi

www.nui.no/ffu.html

FFU vil arbeide for &:

« Formidle kunnskaper og erfaring innen figrnstyre
Ungarvannsoperasjonear

= Skape kontlakt mellom utdannelsesinstitusjonar, forsk-
ning, brukere, operatarer, produsenter og offentlige
instanser.

+ Holde kontakt med andre akiuelle foreninger

+ Skape god kontakt innen det undervannsteknologishe
miljoet

FFU | dag

FFL har siden opprettelsen i 18388 opparbeidet an solid

okonomi som har muliggjort egen sekretarfuksjon hos

Morsk Petroleumsforening. FFU har ca. 90 medlammear

og har gjennomfert flere utredninger knyttet til aktualle

undervannsteknologiske problemstilinger. Resultatet av

disse filflyter medlemmene gjennom blant annet terma-

kvaldene.

Hvem kan bli medlem?

Medlemmane kommaer fra oljeselskaper, engineeringsal-
skaper, konirakterer, offentlig forvaltning, forskning og
uidanningsinstilusjoner. Se under for priser og kategori-
er,

Temakvelder
Gjennom temakvaldena tilbys medlammane faglige fore-
drag innen akiuelle temasr eller visning av nyil utstyr.

Foreningen har blant annet som mal med temakveldene
& formidie informasjon mellom ulike intarassegrupoer
innen bransjen

Litstillinger, konferanser, fellesreiser

FFU er faghig representert ved undervannsteknologiske
arrangementer | Morge. P& denne maten seker forening-
en a bidra til at tidsakiuelle temaer blir tatt opp. FFU
arbeider ogsa for at undervannsrelaterte konferanser,
kongresser og mater biir lagh til Norge.

FFL arrangerer fellesturer for madl@mmene til konferan-
ser og ustillinger sam ligger innenfar foreningens virk-
somhetsomrdde, | 1992 arrangere foreningen furer fil
San Diego og Monaco.

Utredninger -

Som ot ledd | foreningens virksomhet har FFU initiert og

giennamiart folgende utredninger finansiert av flere olje-

selskap:

* Bahovskartlegaing av forskning og utvikling innen fag-
feltat fjamstyrie undervannsoperasjoner

* Bahovskartlegging for utdanning innen fagfeltet fjarn-
styrie undervannsoperasjoner.

Norsk Oljgmuseum

FFL vil gjannom sin virksomhet gi stetta til Norsk Cljemu-
seum og bidra til at utrangert, men faglig interessant
ustyr biir tatt vare pa.

TYPE MEDLEMSKAP: RETTIGHETER:

Bedriftsmediem Deltakelse pa FFUs arrangementer og
aktiviteter apen il alle ansatte - 25% rabatt kr. 4,000, -

Assosiert mediem Tillegg til bedriftsmedlemskap. =
Du far all informasjon, FFU-Nytt,
invitasjon til temakvelder, alc.

tilsandt direkte.

Seerlig aktuelt for store ogleller
geografisk spredia virksomheater. kr. 150,-

KONTINGENT:

Personlig mediem Som bedriftsmedlemskap, men ingen rabatt.
Rettigheter begrenset til kun innehaver. kr. 950.-

Offentlig instans - Ny kategori! Samme rettigheter som bedriftsmediem, men
kun for den offentlige forvaltning. kr. 500,-

Studentmedlem Som personlig medlem, men redusert
kontingent (hwvis studant) kr. 100,-

Be FFU om innbetalingsblankett for kontingent eller narmere informasjon om FFU:
FFU sekretariat v Ingun Meiler: Telefax: 5512 54 70

E-mail:
Post:

ingun.meiler@npf.no
Sandslimarka 251, 5254 Sandsli



Seminar FFU

“"IMR, Inspection Maintenance
& repair™

Onsdag 31. Januar 2001
Statoil Forus IB Senteret

Forewingen for Fiernstyrt Undervannsteknologi har som formil
di stimulere og drive informativ virkksomhet innen fagomeidet.

Wi hoar igjen gleden av A invitere til et seminar i regi av FFUL
Seminaret er ipent for bdde medlemmer av FFU g andre
infeTeserie.

Seminaret vi i dr fokusere pd inspeksjon, vedlikehold og repe-
rasjons (IMR) arbeid hovedsakliz pd nossk sokkel. Det har
varn mye IME type arbeid tross den rolige perioden vir bramsje
har vaet inne i den siste tiden. Det viser at det er vikng & foku-
sere pi denne typen arbeid, da det i frene framover vil bli sta-
dig Mere "gamle” undervannsinstallasjoner som vil trenge for-
skiellige former for vedlikehald,

Wi serogsh at var type teknologn stsdig G wvidet omfang, og
da tenker jeg spesielt innenfor oppdrensnanngen, Her vil det
ogsd | framtiden ligge et marked for IME bedriftene

Wi ansker velkommen og gleder oss til en spennende og disku-
sponstik dag,

Pil Espen Antonsen — Leder i FFU

Foredragshaldere:
Alan Niven, Bennex Aberdeen
Cato Hordmes., Morsk Hydro
Bob Baker, FMO/ES
Tor Legreid & John Rokstad, ABB Installation
Terje Ingebretsen
‘erje Santrg, Sonsub

ORDD — 0900 Registering og kaffe

(o — (90 ﬁ.pnin-g av Pl F!MFHHI Antonsen, leder | FFL,
Introduksjon av mesteledere:
= Tore Disen, Bennex Subsea
* Trond Erikzen, Oceaneering AS
[rebi leder: Svein Ove Glersdal

0 = 00D “Seanoal s [IME flosofi™
Erich Lazi, Statoal

Oedih < 1000 “Norsk Hydro's IMR filosod™
Cuto Hordnes, Morsk Hydro

L0 = 1) Kaffe panse [ Stamds introduksjon

1030 = 1100 “Spore B IME strategy and implementation”

Tor Liegrend & John Eokstad, AEB Installation

L1000 — 1130 “FriC/Kongsherg Subsea’s IMR filosofi™
Robert Baker, PMC Kongsberg Subsea

1130 — 1215 Panel debatt, ledet av Svein Owe Gpersdal.

1215 - 1315 Lunch

1315 — 1345 " Problems with interfacing equipment o diffe-
rent types of ROY's"
Alan Miven, Bennex Aberdeen

1345 = 1415 "Project REMO™
T-Erjl: |||.EE|"|n:Ih.Er'|.

1415 = 1445 Kaffe / S1ands introduksjon

1445 — 1515 ™ Swipem Zero Accident Philosophy Initiative™
Terje Santrd, Sonsub

1515 - 1600 Ponel debatt, ledet av Svein Ove Gjersdal,
1600 — 1610 Oppsummering, kommentarer ved moteledere,
1645 — 1845 FFUs arsmwte {(etg. Over foredrags sal)

Deltager avgiter:

FFU medlerm: MO 2 500, -
[kkemedlem: MOE. 3 500, -
Student/pensjonist: MOK. 500.-

Dreltager avgift innklederer servering mon.

Pamelding senest 20.01.00

Etterpiimelding er mulig (kan da ikke gamantere plass), da skes
:I:I1ag1:r :n-giﬂcn mizl MOVE, 1,00H) -

Pamelding blir setr pd som bindende eter pimeldingsirist og
tilbakebetaling uefores ikke, stedsforreder kan sencdes,

For piimelding vennligst kontakt Ingun Meiler (ingun.mei-
leri@ npi.mo)

Utstillingsmulighet:

Ikl e :nuliglbe.-:l'.-l:r for intereserte hemaer el | & anlle med milfor
masjonsideman stand hvis gnskelig, Plass vil bl uldel mot e
utstillings honorar:
Vanlig stand {ca. 5-8Bml) MICREC. 5.000.-
Plimeldingsfrist er satt tl 20,0000 Vennligst kontakt Pal
Espen Antonsen 51 853 B0 120897 17 69 &0

(Pual. Antonsen i Halliburton, com )

Eller Trond Eriksen 51 82 51 04

(terikscn@ stavanger.oceancering com)



www.bennex.no

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

o Adressable fire and gas instrumentation
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Rennex Transmark Norge AS, Bergen Phone: +47 55 30 98 00 Fax: +47 55 90 22 12, E-meail; bennex@online.no
Bennex Omnitec, Kongsberg: Phone: +47 32 72 06 65, Fax:+47 32 72 06 68, E-mail: beanex.omnilec@eunel.no
Bennex Transmark Norge AS, Aberdeen Facility, Fhones +44(0) 1224 78 72 31, Fax: +4 () 1224 78 29 ()
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