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FPSO digitalization is in an important lever in MODEC group’s
2018-2020 mid-term business plan

Operational
Excellence
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Maximize life-cycle
profit

Initiate FPSO
digitalization

Strenghten market
intelligence to over-
come competitors

4 MODEC

G

Organization &
Talent
o)

= Maintain highest
compliance standards

= Strengthen
governance and
corporate functions

= Establish carrier
development plan
worldwide and ensure
talent retention

Modec 2018-2020 mid-term business plan

Expansion to
new businesses
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Expand to new related
projects such as
FLGN and FSRWP

Capture new
opportunities through
renewables (offshore
wind/ wave power)
and seabed mining
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& MODEC

Digitalization opportunity: Al, RPA, Digital Twin...
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SOURCE: Icon created by Bakunetsu Kaito, Denis Klyuchnikov, Siraj C, Vectors Market, Creative Stall, Mahmudxon, Eugene Dobrik, Lero Keller, NOPIXEL, iconcheese, Wilson Joseph, Olivier Guin, Chameleon Design, Dinosoft Labs, Seb Cornelius from Noun Project



& MODEC

Digitalization opportunity in Modec: already ongoing at Brazil
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& MODEC

Very rough
explanation

What is Advanced Analytics
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& MODEC
Advanced Analytics (AA) = ML + DL

ARTIFICIAL
INTELLIGENCE

MACHINE

LEARNING

Q{:} LEARNING

1950's 1960s 1970 1980°s 1990's 2000s 2010%

Since an early flush of optimism in the 19507, smaller subsets of artificial intelligence - first machine learning, then
deep leaming, a subset of machine learning - have created ever larger disruptions.
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SOURCE: Al & Machine Learning: The evolution, differences and connections (https://www.linkedin.com/pulse/ai-machine-learning-evolution-differences-connections-kapil-tandon/)



& MODEC

Concept of AA: “Butterfly Effect” but...

“Does the flap of a butterfly’s wings in Brazil set off a tornado in Texas?”
- Philip Merilees, at the 139th meeting of the American Association for the Advancement of Science in 1972
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Concept of AA: there could be many butterflies that leads to tornado
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& MODEC
Concept of AA: AA reveals the “important” butterflies

statistical / mathematical approach
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Concept of AA: example

Walmart=15|
(E>IEDines)
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Concept of AA: example
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Concept of AA: example
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https://www.slideshare.net/recruitcojp/ss-55725591

& MODEC
Concept of AA: example
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AA - different from convectional analytics

Evolution
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Amount
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Source: http://livedoor.blogimd.jp/sts_114/imgs/8/d/8d3fa166.jpg
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Computing Power

o The accelerating pace of change... 8 2045
it} +— Surpasses
T | World Human brainp:rmr
Agricultural Booo | Industrial T Light- e | Moon —— oo equivalent
Revolution = | w5 |~ Revolution ~— Lo 0" = gy <100 anding | T2 pR0S et WidE e D)EiS e AT 10 that of
= Web sequenced all haman
prains
Camidnned
i
1o Surpasses
- . braénpower
e ... and exponential growth e ... will lead ofhuman
- - .
in computing power ... to the
Computer technology, shown Slllgu |al'd']' -
here climbing dramatically o'
by powers of 10, Is now
progressing more each Apple II
hour than [t did in its At & price of $1,908 Picka Tesla .-
entire first 90 years thia. compect LS [T
maching was one of
UNIVAC | the first massmely SUrpasses
The first commer- populer personal D000, 0, 00D beain pewer of
‘ | cially marketed computers mouse iy 2015
Col computer, used Lo mm
COMPUTER RANKINGS L tabulate the U.S.
By calculations per socond The electronic Cansus, occupied
per §1,000 ' computer, with 943 cu, f.
z 1,500 vacuum e
twibeis, hatped the k) L VR ]
Analytical engine British crack Gesman - I:n:sl-n:: 185
MNever fully built, codes during 'WW Il E{:g.l. 1130
Charle_s Babbagie's . A
invention was Whirhwind gl e
designed 1o solve ek | FOP10 Power Mac G4
computational gnd .Iﬁhl 1620 The first personal
logical problems ENC ® = computer to deliver I
Eh ffG  Dmate more than 1 billion
- ¢ 1000 ;
Woes S50 floating-fint
1B Tabalagor A~ operations per
'ﬁuﬂ ® W Mavonal senond
® Elis 3000
0.00001
4 ELECTROMECHANICAL ———————— = RELAY S e—VACULIM TUBES —= —TRANSISTORS —= r——————— INTEGRATED CIRCUITS =
] L] i T ¥ I T T ]
1900 1920 1440 1060 1980 2000 2001 2020 2045
1933

Source: Time “The Year Man Becomes Immortal”



< MODEC
Amount of data
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Evolution of algorithm
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Machine Learns 1

Deep Learning
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& MODEC

Concept of AA: Advanced Analytics reveals the “important” butterflies

statistical / mathematical approach
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Concept of AA: in our case, Butterflies = Pressure, Temp, Vibration..., @MDDEC
& Tornado = future Trip of the equipment
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statistical / mathematical approach
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SOURCE: Icon created by Bakunetsu Kaito from Noun Project



Concept of AA: moreover, it explorers not only raw but also @ MODEC
computational values that affect the trip
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SOURCE: Icon created by Bakunetsu Kaito from Noun Project



Concept of AA: we created a system to monitor important values to & MODEC
predict failure in advance for FPSO MV22
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SOURCE: Icon created by Bakunetsu Kaito from Noun Project



Where we are now
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Digitalization opportunity in MdB: @MQDEC
We are piloting failure prediction models

Implementation

Fine tune models in the field
* Develop dashboards for field

Data collection = Select key areas for model deployment
o & de_;_/elc?_pt)mendt basedt_on I = Set IT infra-structure to host
_ _ criticality and operationa
= Collect main operational data costs models and dashboards
since 1%t oll Devel P, s * Have models implemen-ted
_ - = Levelopimodels, throug with real time data
SEMSEIE (EEET advanced analytics, to . Trai ‘ ¢
- CO_St reports support improvements in ralnt opls eam to use
— Daily / Monthly reports operational efficiency and NEWT00IS
— Lab reports maintenance spend
" |nterview key operation team = Evaluate the model
to understand vessel's performance for PoC
challenges
A
We are here

We’'ve already started this effort on MVV22 and are preparing to roll out to the rest

of the fleet in 2018




We’ve already completed the PoC on MV22, are now under @ MODEC
implementation phase (1/3)

Target issue / system on
MV22 Prediction scope Failuer warning time Model quality

Early signs of conditions 5 days R2: 0.92 (subsurface)

Scale Risk leading to scale build up in advance R?: 0.73 (surface)

Water
Injection
Pump

Trips or stops in seawater 24 hours Accuracy 99%
injection pump in advance Precision 97%

Sieves dehydration failure in advance Precision 74%

Main A Trips or stops in main A 12 hours Accuracy 92%
compressor compressor in advance Precision 89%

Reinjection Trips or stops in gas 24 hours Accuracy 99%
compressor reinjection compressor in advance Precision 99%

8§> Molecular Early signs of molecular sieve 5 days Accuracy 90%
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We've already completed the PoC on MV22, are now under < MODEC
implementation phase (2/3)

Data storage
AA model
Dashboard

Satellite

(038) Cloud

(Amazon Web Services)
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Pl Server

MV22 Onshore 30133



We’ve already completed the PoC on MV22, are now under @ MODEC
implementation phase (3/3)

Seemingly first use
case for OSI / PI

~— Project .
'@” " Subnet L™ ‘*
- >
N
Pl OLEDB VPN MSSQL on AWS Amazon
Interface gateway Amazon Glue S3

RDS )
Launched Dec. 2017

" ? """

Data Scientist
On-Site Network

‘ AWS SageMaker

Early adoption use case

—_— @,
uv'\./ r R
LA hboards
- Internet Amazon
Operators gateway EC2
Offshore AWS US-East-1
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Model will soon be implemented in real world

Dashboard
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