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Subsea Power Delivery Industry Trends
Low Voltage AC Low Voltage DC (<1.2kV)

= Long step-outs are becoming more common (<1kV 1-Dh )
= Power consumption is increasing UL Yol

= More instrumentation (() Lg :é

= Instrumentation more complex

m Higher load + longer step-out
= Less efficient power distribution

s Move towards
= Higher voltages and/or
= DC distribution

AC Highway DC/FO (3-10kV)
(3kV 3-ph.)
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SPS NCS 2017+ project

EPC Call-offs
Johan Castberg 31 off 7"x5” VXT/ 10 off Templates+manifolds
dohen Cesborn @ Askeladd 4 off 7°x7” VXT/ 2 off Templates+manifolds
Askeladd @ @317 % Troll Phase 3 9 off 7'x7” VXT/ 2 off Templates+manifolds
Total 44 off VXT / 14 off Templates+manifolds

Troll ph-3 @
Agotnes @/

Egersund
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Our involvement on NCS2017+

Askeladd
Pre-
FEED

Johan Castberg

Pre-FEED

including VXT _
TQP Johan Castberg NCS2017+ FEED Maturing of

Pre-FEED concepts/ Tender Preparations

Development :
extension phase Il Started Oct 2016

Project

Johan Castberg — Cost Out
Pre-FEED
Per Well Target 100 MNOK

Skrugard/ Havis Johan Castberg Concept and cost
Concept Study Pre-FEED optimisation study

extension

TP3 Pre-
FEED

Askeladd Askeladd
FEED tender

Tender
submitted 1™ of
June 2017

ITT Received
31 of April 2017

TP3
tender
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SPS Package Specification implications

Clarifies requirements and makes them more accessible
Reduces documentation with duplicated requirements

An engineering team more engaged with contractual
requirements

New way of distribute requirements to discipline engineers
Some will always prefer the way it “used to be”
Challenging with new team members joining as new way of thinking requires closer
project induction

Current hierarchy of specifications

/ = ‘\\‘: Contract
A
C )
&
~ M
Company O

__________________ A m e e S e -

Contractor o O O
¢]
O
Review
Impact Review
Impact
Review
Impact

o

Hierarchy of specifications - Package specification

ﬁ = Contract

Company

Contractor updates and maintains

@ company package specification through

= project (Change management)




Johan Castberg

s Development: New FPSO
= Oil field
Drivis Skrugard s Design life: 25 years
s Design water depth: 500m
s Actual water depth: 344 — 398m
oo CD EC s Design pressure: 345/345/690bar
. m. . B = Design temp: -18°C +121°C
0 - ‘ il; g = Manifold header/branch: 10” ID/6”
s Max. step-out: 14 km
B ¥
;
Skrugard
Sar
o 57 W . Fi s 7 5F v " A 0
-8 ZA YA vB
o mmlq e
2
me mi  md
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Johan Castberg — Controls Highlights

Scope of Supply
» Topside cabinets prepared for and equipped with hardware for 70 wells
87 Vectus™ SEMs (33 SCMs & 21 SRMs)
~550 instruments
~500 EFLs and OFLs
84 RIMS

New interface to SAS
= MDIS - ABB as interface party

New and extensive Cyber security and Network specifications

= External consultants part of execution team DC/FO Technology — System Overview

= Subsea Nodes with 10 kW capacity
oy = 4 power outputs @400V DC (AC option);
X = 2x 8-way fibre outputs

Interface to Alcatel DCFO

[ =2% e | A Node. s
Aker Solutions has EPma contract (FPSO) kK k
Aker synergies continuously exploited | - T T
= Agreed on shared Functional Safety approach to remove duplication of D ¢ pma | e - i
work | e Wil

» EPma, SPS and ABB located in the same building

ALCATEL
SUBMARINE
NETWORKS
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Askeladd

s Development: Tie-back to Snghvit
PLEM and CDU

35km 20" 250bar
CRA

m Gas condensate field

s Design life: 25 years

s Design water depth: 500m
s Actual water depth: 250 - 330m

CRA
O
e
el

: s Design pressure: 345/430/690bar
s Designtemp: -18°C +121°C
I ID—N— = Total step-out: 194 km
——p |
(Future) ' X X |
......... N
B
| Ty V) bead
5 i badaie
! : S S
T e ! W Phase 1 wells 150km

B Future wells

Askeladd Snghvit
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Askeladd — Controls Highlights

= Scope of Supply
= Topside cabinets inc SCU, topside copy for Melkgya test system and input to
production simulator
(4 SCMs & 6 SRMs)
: AKSO Electric Actuators
= ~50 instruments
» ~70 EFLs and OFLs, inc

= ~17RIMS

= New 3kV 3-phase AC power transmission
= Expansion from Snghvit
= New

AC Highway™ Technology — System Overview
» Limited fibre optic cores available

s AC Highway = AC/FO Host Facility p— -
= Expansion from Snghvit = 250 km reach capability . —
in Subsea Router Module (SRM) = Total system capachy: of 200 LI}

= 3KV AC 50/60Hz @’ e rosed
= 3-phase (triad) e~y '

= Single phase (quad)

= 3KV J-box with wet mate termi , . Ky .ocMate
= Subsea Trafo Pod iy’ ‘ 3 - i
« 3KV to 400V/500V » N o
= 500V switches and local distr = ' P i T ‘—1
» FO router AR 1-to-1 N B
& L
& !



Johan Castberg SPCS

mm Subsea Gateway

H

Template

SCM 1

SCMn
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Askeladd SPCS

s Subsea Gateway

o

Template
UTH
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Scalable System Architecture

Subsea Gateway
Server 1

_ Communication
Topside

Subsea

Template 1

© 2018 Aker Solutions

Subsea Gateway
Server N

Data Processing

Server 1

Core Network
(Scalable design based on project needs)

Communication

Template 2

Communication

Template 3

October 16, 2018

D

ata Processing
Server N

Communication
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Scalable System Architecture

m Goal is to have a functional split of the system to cater for a
scalable architecture.

m Each domain can be scaled and/or duplicated based on the
functional design

m E.g. Subsea template structure is duplicated for the number of
templates, while the core network is scaled to support the
required connections and throughput.

m Clear interfaces is kept between the functional domains to be
able to keep the overall architecture the same.

m Scalable between small and big projects.

m Duplicated domains can be managed with minimal configuration
and testing effort.

m Scaling simplifies documentation and testing. Flexibility in terms
of HW used during testing

24 Tel

L suBstA
RM A K\P‘

Template Structure

X1 sEm A @ s@
XMT2SEM A @ XMT2SEM B
o @ i @

XMT4 SEM A @ XMIT4 SEM,

SR
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Power systems

DCFO 400V DC 400V DC
Power Feed Equipment

12kV DC 400V DC 400V DC

Topside Subsea
600V AC 500V AC
3kV AC — 3 phase 600V AC 500V AC

SRM
Topside Subsea

k= Aker



Comms systems

Subsea Gateway D]G{=(@ M Optical Ethernet Ethernet

NODE Single fibre

Optical Ethernet DIe{={@ Optical Ethernet Ethernet
Single fibre NODE Single fibre SRM

SRM

Topside Subsea

Subsea Gateway Optical Ethernet Ethernet

SRM

Single fibre

Optical Ethernet Ethernet

Dual fibre

SCM

H

Topside Subsea
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Vectus Power & Communications ~‘ = Y

AEM
Auxiliary Electronics Module

Power Supply Module
s Wide Range Input power
s 200 to 900V AC / 280 to 1200V DC

Electronics Module

Power Filter Module ¢
m Contains the power filters for CPS
s 600V AC Rated

Electronics Module
m Contains modems & communications routing electronics
= Multiple modem options/configurations including Optical & Copper

Optical Coms

CIC(Modem) / IIC

CIC(Modem) / IIC lIC / CIC{Modem)

lIC / CIC{Modem)

Power supply, CIC(Gb Router)

instruments

CIC(Modem) / IIC lIC / ClC(Modem)

CIC(Gb Router)

lIC / CIC{Modem)

IS AkerSolutions
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Vertical XT Standardization

Johan Castberg (5in x 7in) Askeladd (7in x 7in)

Oil Production Water Injection Gas Injection
FCM FCM FCM

Gas Production
CBM

MPFM SPFM SPFM
PT/TTs PT/TT PT/TT
Erosion probe Choke Choke
SPFM position position
Sand detector

Chokes

position

WGFM

PT/TT
Corrosion-erosion
monitor

Sand detector
Choke position
El. actuators

« Standard XT with well specific configuration in FCM
e Standard SCM with SIIS L1, SIIS L2, SIIS L3 and IWIS
interfaces to cater for different needs
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Questions?
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Copyright and Disclaimer

Copyright

Copyright of all published material including photographs, drawings and images in this document remains vested in Aker Solutions and third
party contributors as appropriate. Accordingly, neither the whole nor any part of this document shall be reproduced in any form nor used in any
manner without express prior permission and applicable acknowledgements. No trademark, copyright or other notice shall be altered or
removed from any reproduction.

Disclaimer

This Presentation includes and is based, inter alia, on forward-looking information and statements that are subject to risks and uncertainties
that could cause actual results to differ. These statements and this Presentation are based on current expectations, estimates and projections
about global economic conditions, the economic conditions of the regions and industries that are major markets for Aker Solutions ASA and
Aker Solutions ASA’s (including subsidiaries and affiliates) lines of business. These expectations, estimates and projections are generally
identifiable by statements containing words such as “expects”, “believes”, “estimates” or similar expressions. Important factors that could
cause actual results to differ materially from those expectations include, among others, economic and market conditions in the geographic
areas and industries that are or will be major markets for Aker Solutions’ businesses, oil prices, market acceptance of new products and
services, changes in governmental regulations, interest rates, fluctuations in currency exchange rates and such other factors as may be
discussed from time to time in the Presentation. Although Aker Solutions ASA believes that its expectations and the Presentation are based
upon reasonable assumptions, it can give no assurance that those expectations will be achieved or that the actual results will be as set out in
the Presentation. Aker Solutions ASA is making no representation or warranty, expressed or implied, as to the accuracy, reliability or
completeness of the Presentation, and neither Aker Solutions ASA nor any of its directors, officers or employees will have any liability to you
or any other persons resulting from your use.

Aker Solutions consists of many legally independent entities, constituting their own separate identities. Aker Solutions is used as the common

brand or trade mark for most of these entities. In this presentation we may sometimes use “Aker Solutions”, “we” or “us” when we refer to Aker
Solutions companies in general or where no useful purpose is served by identifying any particular Aker Solutions company.
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