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INTRODUCTION

What is this presentation about?

Basically, it Iis Statoil dés vision for

A I will explain what we mean by «UID»
AGive some definitions; for exameplad,e d&

A Say a little bit about the evolutionof St at oi | 6s Teclnnol ogy
the context of UIDs

A => minimise use of surface vessels => replace, where practicable, with
Oresi dent systems?o

A Application types

A Potential benefits

A Development Schedule

A Navigational Challenges

A Finally, | will try to bring this in to the context of the work being done by
|IOGP
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DEFINITIONS: UID

Underwater Intervention Drone




DEFINITIONS: UID

Underwater:
Self-explanatory

Intervention:

Statoil fagrad: Subsea intervensjon og dykking:
A IMR

A Diving

A ROV

A ROT

A Survey

Not just iwell interventiong aim is to encompass a wide variety of disciplines

Drone:
77?7




DEFINITIONS: UID

Consumer | evel: Bl ueye Ocean Dronee.

blueqe
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DEFINITIONS (cont.): AUTONOMY

Manual
The system is fully controlled or manipulated by a human operator, in real-time

Automatic
The system does not make choicesi i t f ol |l ows a program (or a |

Autonomous
The system does make choices - it attempts to accomplish its objectives without human
intervention, even when encountering unanticipated events

Intelligent
Artificial intelligence: the system is able to act appropriately in an uncertain environment
and is capable of modifying the way in which it achieves its objectives

In the context of using ROV/AUV:
Manual: conventional use of ROV

Automatic: Supervised AUV (or, more correctly, UUV)

Autonomous: Unsupervised AUV




DEFINITIONS (cont.): REMOTE CONTROL

Traditional ROV (vessel-deployed)

NRemotely Operated Vehicl
but operated by on-site (ie, on vessel or rig) personnel

Traditional AUV (vessel-deployed)

AAut onomous Under water Vehi
but operated in non-autonomous (ie, supervised) mode

Remotely-controlled ROV

AnRemotely Operated Vehi cl e (e
operated by personnel at a remote location (eg, this office) &




DEFINITIONS (cont.): RESIDENT SYSTEMS

Resident UID in docking station

Function
A Power
A Comms
A Protection

Image: Saab

Configuration Interface with vehicle(s)

Installation Power/Comms  Docking
(AUSI

Aermanent  Aconnector AFuIIy autonomous :&Single vehice Ainiversal
obile Anductive Avianual control Avutti vehicle roprietary

INTERFACES




UID STRATEGY TIMELINE: 2015

| dzYof S 0S3IAYYAYyITaXX
«| utgangspunktet er dette et forbedringsprosjekt som drives som en dugnad.»

Google translate:
. FaAOolfftes OKA& Aad Iy AYLINROGSYSY(d LINRB2SOIl
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UID STRATEGY TIMELINE: 2016

N1

>

Cost-effective seabed mapping and pipeline survey

Establishing a small network of AUV docking stations on the NCS — a proposal

Tom Glancy, Geilo, 10 February 2016

Early 2016:
Various uncoordinated efforts on promoting use of resident systems, including this one




UID STRATEGY TIMELINE: 2016

Lat er 2016:; Publ i cation of l nt er nal nSt

Statoil

Memo

To w

Copy

From L QP N = 8en (on behalf of AUV strategy task force)
Subject Recommendations from the AN strategy team

1 Purpose

The purpose of this memo is to recommend a strategy and a roadmap including actions for effective implementation of
Autonomous Underwater Vehicles (ALNs) into Statoil's subsea operations.




UID STRATEGY TIMELINE: 2017
' NSt a

27.03. 2017 Publication of Il nt er nal

ARnAUV Strategyo evolved immtro fUI RD‘SmSm'It riat
and is fully incorporated into the 2017 STS A |
with specific action points and schedule | = —_—=
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UID: CONVERGING PATHS

Survey
Appllcatlon >{ both
IMR, etc
AAUVO
Platform >{ both
AROVDO
1 UID H Resident
tethered
Conflgurat|on \>[ both
untethered
Autonomous
Mode of
Operation Human- >[ both
operated




WHY RESIDENT?

The support vessel is the main cost-driver in the performance of
many offshore operations performed with the aid of an ROV/AUYV,
for example seabed mapping, inspection, etc

Remove the need for the vessel and a significant percentage of
the cost of the operations is removed




UID: TYPICAL APPLICATIONS

A Pipeline Surveys
A Seabed Mapping
A Environmental Surveys

A IMR i eg, intervention operations
(could influence/simpify the design of
subsea structures)

BUT to make this more attractive (or
feasible) we could look beyond traditional
O&G applications done for a single
operator:

A JV with, or lease to, other operators?

A Civilian mapping applications?
A Surveillance / Security applications?

A Military mapping applications?
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UID: TYPICAL APPLICATIONS

UID Applications can be divided into 2 groups

I. Existing assets / Developed areas

Point

A Centred on installations (or localised subsea structures)

A Can have tether, can be operator-controlled, must be hover-capable

A Typically, IMR tasks

Line

A Along linear subsea features (such as pipelines, cables, etc)

A Must be untethered, must be (semi-) autonomous, must have capable nav systems

A Typically, pipeline inspection tasks

Area

A For example, Carbon Capture and Storage (CCS) monitoring, Permanent Reservoir
Monitoring (PRM), etc

A Must be untethered, must be (semi-) autonomous, must have capable nav systems

A Environment tasks, Survey tasks if within range

ii. Undeveloped areas

A Not immediately suited to firesidento systen
A Mobile docking stations or vessel-based solution (eg, AUV c/w improved LARS, etc)
A Typically, Survey tasks
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POTENTIAL FINANCIAL BENEFITS

Operational time
Reduced WOW, UID hosted below sea line

Response Time
| mproved response time Y Il ncreas
the UID is hosted near the subsea installations; 24/7

Effectiveness
More cost-effective acquisition of seabed mapping, pipeline
survey and environmental data

OPEX
Reduce OPEX for challenging prospects; in harsh conditions, long
distance from shore, remote areas and deep water.

CAPEX
Reduced CAPEX for new fields Y p |
and less complex Subsea Production Systems (SPS) |
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OTHER POTENTIAL BENEFITS: HSSEQ

Health & Safety (HSSEQ):
remove the site-based people

Security (HSSEQ):
surveillance role?

Environment (HSSEQ):
«Zero emissions»; No more WOW; Qil spill monitoring & response?

Quality (HSSEQ):
More data; more information; better decision making




