The "Subsea USB” System

Wireless Subsea Connection
Patent pending
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And no more of this:
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Standardisation
..a necessity for Innovation and product development

USB kjeler/varmer
er brusen! Kobles til via

varmer kaffen, kjel

.. The “USB revolution”..BLUE LOGIC
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Ready for a
Subsea "USB”

Revolution?
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Blue Logic Vision:
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By standard Hydraulic, Electrical and Mechanical interfaces.

Mission:

- Industrializing the subsea industry by standardizing

subsea interfaces.

This opens a great technology development potential
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BLUE LOGIC PRODUCT RANGE:

Fluid and gas connectors

- API17D

- 150 13628-8 type A and B
- Hi-flow Stab’s

- MQC connectors

» Subsea ”USB” (power and communication in
one interface)

 Mechanical interfaces
- Linear (Gate-valves)
- Rotational (Ball Valves)
- ROV handles

« Project Engineering
; BLUE LOGIC



Grensesnitt = Interface = -
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Definisjon (Store Norske Norwegian explanation:,

"spesifikasjon for kopling mellom to ulike utstyrsenheter eller delsystemer som
skal samvirke. Grensesnittet ma veere standardisert for at aktuelle
sammenkoplede utstyrsenheter eller delsystemer fra ulike leverandgrer skal
fungere sammen til et resulterende felles system. Spesifikasjonen kan omfatte
bade fysiske forhold og funksjoner for sammenkoplingskretsene og type og form
pEoi signalene som skal utveksles... Begrepet "grensesnitt” innfart midt pa 1960-tallet ved NTH

Kilde; Store Norske Leksikon
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Subsea Interfaces

History

 Large building Blcks (Drilling/Well/umbilical)
* |ntervention
«  Communicatjon

» API1/D/H, IS0 13628, NORSOK,

(] 170 QUTIRE]] 17+

Fish Tail Q T—Bar

m 4" Parallel

ROV Manipulator needs a standard interface to be s
efficient. %ﬁ

Manipulator Jows
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Subsea development history oy statoi

1. generasjon 1986-1990

uksjon hadde vart forsekt Dil‘ J
kel av EIf pa Frigg—feltet allerede i 1982, Statoil
emte seg allerede ved sin ferste utbygging, pa Gullfaks,
re pa undervannsproduks, For de farste prosjektene
h:mdl:t dr_-t i stor grad om hvordan det i det hele tatt var
ssystemene ned fra plattfiormdekket
til havbunnen. Tommeliten ble det farste feltet hvor man
tok i bruk en sakalt template-struktur, altsa en ramme mel
plass til flere branner. an

3. generasjon 1996-2000

Fra norsk sokkel til internas

etter hvert et foregang 3
Statil begynte 4 se pa mulighetene til a ta med seg sin
kunnskap til andre omrader. Man ville prove

unde 5pro kysten av Vest-Afrika; men_pé_

artey med kran,
emer som var langt mindre

en de man til na hadde brukt, for a gjere det mulig a
installere bunnrammene fra en vanlig rigg. Flere r:ug flere av

(Kina), A: Jnrd Sygna og Sigyn ereksempler pa felt snm
satt i produksjon i denne perioden.

gkt oljeutvinning: Fram til na har et ankepunkt
nnsbranner vart at man ikke har kunnet fa ut

, er et eksempel pa et slik felt.
inale h*_lt paen

2. generasjon 1991-1995

: Etter & ha sett at det faktisk lar seg gjore a sette
emene ned pa havbunnen, begynte
ingeniorene na a se etter enklere og mer kostnadseffelktive
lpsninger. Undervannssystemene skulle na integreres helt
med de samme systemene som allerede var pa eksisterende
Rundt Statfjord- feltetnppd:{]et man mindre

olierese
fullstendig utbygging form og det hele, og som var
for langt unna pla mene til at man kunne bare brannerfra

jekter ble gjennomfart pa Sleipner;
Oseberg hentet man gass fra Trall

4. generasjon 2004-200/

Sprenge grenser: Det man en gang hadde trodd var umulige
forutsetninger for utbygging ble na gjort mulige. De enkle
efatenes tid var , og feltene man fant bed pa store
utfordringer for eventuell utbygging. Pa Kristin-feltet ble det
funnet gass, men trykket og temperaturen | reservoaret var
heyere enn i noe annet utbygd felt pa norsk sokkel. Likevel
algte man 4 utvikle undervannsteknologi som var robust
k til 4 hente opp denne gassen. P4 Ormen Lange
it var avstand den fi i n. Man valgte a
la lange
4 taden opp

BLUE LOGIC



Future: Change INn Mindset.. (vargareth ovrum)

.. Subsea technology as an enabler for growth

- All electric systems S
. under ice
- Subsea processing S
. Long distance
- Subsea Compression power & ranspor
- Module based and "standardised” ey
. . . oil separation
- Electric subsea interchangeable tooling Gulf of Mexico
. Bmlilgandmnpgmt
- Arctic challenges (no hydraulic?) oty [
. Gasflig
- Environmental challenges Gulisks __ Separation
SII‘J?_H!
Asgard
Subsea
COMpression
MMX/SBB
Pilot / All electric field
development
TrollAsgard
DC 7 FO control
system pilot
Tyrihans
Raw seawater
e
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Umbilical Design Criteria

« System Design Philosophy:
— Availability (Reliability + redundancy + planed maintenance)
— MTBF (Mean Time Before Failure) driven
— Failure Mode — Robust Design

 Peak Load during ESD

» Local intelligence — Closed Loop Regulation — Frequency of
communication with topside.

» Fail Safe Energy
— Centralised
— Distributed local stored fail safe energy
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Power Transfer...

- Why Wireless?
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Power Transfer... Why Wireless ()~
(

\
- No electrical pins exposed to seawater = o
- Galvanic isolation in all connection points \f—‘
- Voltage conversion/ transformation directly in connection point
- One voltage level in all systems
- Simplified Host Earthing design
- No more pin configuration

- Hot connection/disconnection
- Semi permanent tooling requirements

-  Robust and not sensitive to sediment contamination
-  Power, Video, and communication in one interface
- AUV

4
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Why Subsea "USB Standard”

15

Increased need for electrical subsea equipment

Numerous company and vendor standards existing

Recurring interface challenges and issues

Pin configuration and mixup’s (typically for intervention and ROV)

Wet mateable challenges due to need for turning off power and coms
prior to connection (vulnerable and sensitive equipment)

Subsea processing requires use of electrical actuators and various
process meetering/ sensors

Future subsea equipment requires both power and communication
Semi permanent tooling and semi permanent subsea development
Live/ hot connection of electrical equipment

Integrated operations
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http://no.wikipedia.org/wiki/Fil:Type_A_USB_connector.jpg

Today..

ROV/Tooling/ Intervention

- No standard existing

- Majority = Hydraulically powered tools
- Tronic, Gisma, Burton, Deutch, Subcon (no interchangeability)
- Wet matebale electrical tooling rarely used
- Pin configuration "chaos”

Permanent installation

Increased use of sensors and electrical equipment

No standard exist wrt interface/ pin config etc

Power off when performing wet mating/disconnection

Yt
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Way forward..

Status

- New revolutionary Norwegian inductive technology developed and
tested.

-  Extremely high efficiency

- Robust wrt positioning and tolerances

- Reliable

- Topside, Ex Products, intervention applications qualified and
proven

Way forward

- Standardise interface and electrical requirements
-  Complete ROV/ Intervention Range

- @ualify for permanent applications
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http://www.reference.no/
http://oceaneering.no/products-and-services/subsea-all-electric/multifunctional-subsea-connector/3stab.aspx

Product Available for intervention today:

20 Mps Ethernet Connection

7 Amp. Power (@ 24v DC (110V AC in)
Galvanically sealed to seawater

One Standard interface
Pin-configuration set

Power, Analogue Video, and communication in one
interface

Robust and not sensitive to sediment contamination

4
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Distributor Insert @\—\ "
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”Mini Connectors” (Hand Mateable)



Subsea USB System

Tronie /DeoTseH [£7c
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High Power Connection (2kW)
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Tooling Connection
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Starting a
Subsea USB
Revolution®?
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