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" 30 wells; standard VXT system for all services
DC/FO communication and power infrastructure

Trawl free zones f
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Snorre Expansion equinor *

24 wells; standard VXT system for all services

~ All wellslots can be production, gas inj or water inj
- 3 flowline bundles
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Troll 3

8 wells + 8 future
VXT 777

36" flowline
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Askeladd Nord
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4-Siot template
Gas production well
20-<4nch interfeid pipeline (P145)

20 inch inficld Flowdine (FLOY )

4-dnch interfield MEG line (P146)

3 wells + 4 future
VXT 7°x7™
42+143 km tieback
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SIMPLIFICATION & l INDUSTRIALISATION -

STANDARD'SAT'ON - economy of scale (volume)

enables effective industrialisation

e s h
STANDARDISATION
- reduction of varieties
A 20% improvement on each ol

the S, S and I dimensions have a
potential for an overall 50% cost / SIMPLIFICATION
reduction (0.8 x 0.8 x 0.8 = 0.5) - reduction of complexity

Open 29 January 2019



g

equinor %<

Limit variations of modules and systems

Xmas Trees Flow Control Modules Manifolds

Standardlsed components '
| Composite Wellhead Tubing
valves Valve blocks housing hanger

Industrialised processes

JIP JIP forgings JIP forgings JIP Wélding JIP
“topic” QA & QC DNVGL-RP-0034 documentation
DNVGL-RP-B202 DNVGL-RP-0O101
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All-electric - Joint Operator Specification

« Initiative kicked-off in Oct 2018

- Target:

Chevron

« Globally ensure early industry standardization by generation of
industry aligned specification for Subsea All-Electric technology

- TOTAL
+ API17F implementation ‘

bp

- Utilizing existing requirements & interfaces as frame
Ex¢onMobil

- Status: Review of existing requirements ongoing
Y,
g

equinor

+ Next step: Definition of technical core topics

« Consensus that Functional Safety is a core topic
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Disconnectable turret
WD: 1200m
1x8 slot + 2x4 slot templates
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Carcara, Brazil £

Spread moored
WD: 2200m
Satellite wells
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Lufeng: 1997

Subsea pump

5x 04 MW
1 km

Troll: 2001

Subsea sep.
1x1,6MW
4 km

Asgard: 2015

2020NCS
Subsea boosting

2020+7?
DPI/DPUSA

Gullfaks: 2015 Subsea
Subsea compression
compression
2xb MW
17 km

_ . Subsea
;Fﬁ'ff - Tyrihans: 2009 compression
.;'\\ <! = Subsea raw 2x11,5MW
= 3 seawater 50km
ok TN > injection
Tordis: 2007 2x2,5MW
Subsea sep. 43 km
Sand handling
2x25MW
12 km
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Compressor Module
Client tag: 17XK116

Subsea Compression Station
Asgard Subsea Compression Project

Scrubber Module
S Client tag: 177XL113

Inlet Cooler module
Client tag: 17XH114

Discharge Cooler Module
Client tag: 177XH117

Cassette Base Frame
Client tag: 177XC103

% Installed using the

Pump Module . q
Client tag: 17XP113 special handling system

MEG module
Client tag: 17XL184
Spool Interface module
Client tag: 17XL204

CPDU module
Client tag: 17XE112

Compressor Transformer module

Subsea Compressor Station Template
Client tag: 17XE140

Client tag: 177XC002

CPDU Transformer module
Client tag: 177XE165

PumpTransformer module
Client tag: 177XE161

Train 1

Train 2

& AkerSolutions’
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Subsea seawater treatment and injection equinor
I ! !
Raw Disinfected ' All Sediments : : Sulphate Removed,
Seawater water Removed | Salt Reduced

Electro - Micro Nano/Reverse
EEEEED | Chiownator HRG Cell [ i S [ s

I I |
I I |
I ! |
Settlement | ! I
+ | | | Reject Water
Residence time | | :
I Micro I Membrane : Nano/Reverse
- - l -
Seabox : Filtration | Feed Pump | Osmosis
! Sulfate (mg/L) Salinity (PSU)
Microfiltration Raw Raw seawater 2000 35
Se Before RO 2200 35
HF
After RO <2 6
Membrane Feed Pum Before RO 2000 35
Wi After RO <2 8

Seabox
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Siemens Subsea Power JIP

- Started 2011 * Key Milestones %
. Subsea power distribution ~ Shallow water test start in Eni b
2018
- Switchgear (36 kV) W
- Variable Speed Drive (6 MVA) EXXON equinor %
- TRL 4, 2019

Trasnforme

Power umbilica

pe

SIT at Dora, Trondheim Norway, November 2018
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ABB Subsea Power JIP

- Startedin 2013 ->TRL 4, 2019

Subsea power distribution:
30 years design life, 53000 m water depth
Switchgear (36 kV), 2-6 feeders
Variable Speed Drives for pumps and compressors
Long distance power transmission:
Subassemblies tested for Low Frequency AC

Variable Speed Drive Subsea Switchgear

Paralleling of 2 drives, 18MVA
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Shallow water testing
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Host HoS
Host providing CO,
A utilities and liquid M
1 processing ercury
1
1
1
—l oo Leanglycol, . _..F Richglyeol _} _ . _ . _ . _._._..
1 power, condensate,
1 control water
1
G 2 P H T M t ! Feed from
- - 1 Subsea separation.
] pa , .
G S I p e C O n C e p v we —_—y dew point control —_— eS:;nsretaplillpcer}ig:s(i .
Subsea/UPP P esion Asgard Transport)

water

General concept description

- Gasis processed to rich gas quality in a Subsea Factory or a Unmanned Platform.
- Utllities (power, control and MEG) are imported from a host.

- Gasis compressed and delivered directly to a pipeline.

Business potential

- Enabling technology for tie-back when gas processing host capacity is a constrain
+  Reduce capex intensive topside modifications

- Utilizing established infrastructure and host facilities in a flexible way

Technology qualification:
+  Qudlification of key technology elements is ongoing

Disposal Export
treated T T stable
condensate

HC dew-point
Water dew-point
Glycol content
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Other Technologies / Solutions needed/being worked

- Subsea produced water handling (re-injection or emission)
- Compact dewatering/degassing of il
- Subsea storage - crude oil and chemicals

« Sensors
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OPERATIONS PILOTED FRON ONSHORE CONTROL ROOM

tervention capability and complexity

,

Increase PE, reduce OPEX, POB, CO, footprint, reduced HSE risk



https://www.youtube.com/watch?v=OdLSBTlHkU0&feature=youtu.be

equinor
Roadmap towards an unmanned Remotely Operated Factory - ROF™

Innovation, technology and digitalisation for a future-fit portfolio

Brazil

——

g 2
o PPN, VR Y
Y »"d

UK and Barents

7

Krafla/Askja

Oseberg
Vestflanken 2

Ultra deep water
UPP™™

Stand alone remote
: oil and gas field
Asgard Stand alone developments
Gt =y gas/condensate
Unmanned production development
platform, supported
Ongoing In operation from host (UPP™)
| D— bG2 Jan 2019 Field of the future Automated drilling
In operation Wellhead Platform potential’ potential?
Offshore floating (UWPTv)
In operation wind Capex 3 Opex Cost
Subsea compression
-30% | -50% | -1b5%

1. New concept compared to conventional facility.
2. Automated drilling compared to conventional

3. Facility capex
Page 12 Arne Sigve Nylund

Margareth Ovrum
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