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About Epsis
= Solely focused on il Enwsnsandiminsee Bl s odnesh
Integrated Operations

= Based in Bergen, Norway _ 2 ¥
Office downtown Houston ,;, iy 35 et

- Established in 2002 '

= Currently 45 employees

= Solutions:

Business consultancy
Collaborative solutions

= Technology lines:

Collaboration and e e &!’
A

International experts
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REAL-TIME DATA
Offshore field information
and production data

Visualization Technologies "
Real-time Decision
Support TeChnOIOgleS INFORMATION DATABASE
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Chairing POSC Caesar Association’s (PCA) Special Interest
Group for Reservoir and Production

Extension of Oil and Gas ontology (ISO 15926)

Reservoir and Production
Include Daily & Monthly Production Reporting (done)
Extension for production optimization (on going)
Refinement for automatic reasoning using Smart Agents
Health, Safety and Environment
EnvironmentWeb terminology in PCA’s RDL (current)
Operations and Maintenance
Assist DNV with extending ISO 15926 (current)

Pilot for Reservoir and Production for Integrated Operations
In the High North JIP

Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.
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Integrated Operations: what is it?

ASSET TEAM

Production optimization - Operations and maintenance - Drilling - Reservoir engineering

Integrated Operations (lO) is v
the integration of people, - B .
processes, and technology
to make and execute
better decisions faster. It is
enabled by the use of real
time data, collaborative
technologies, and multi-
disciplinary work flows.

International experts

s
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Similar to i-Field, Smart Field, R ‘T_
. . . REAL-TIME DATA
Field of the Future, Digital < &!‘
A

Oil Field of the Future,...

REAL-TIME DATA
Offshore field information
and production data

INFORMATION DATABASE

Archived information and data
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Epsis has been part of about 50 assessments of
opportunities within Integrated Operations worldwide

(O Green field
’ Brown field

Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.
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Business Case for Integrated Operations:
The assessment on the Norwegian Continental Shelf

. .
= Val t tential of
a ue Crea |On po en Ia O You are here: Frontpage = Mews = English Summary @
Integrated Operations on olf
N . C t t I Potential value creation of ¥+« billion NOK
O rweg Ia n O n I n e n a "In 2005, the value creation potential in integrated operations was estimated at NOK
. . 250 billion. Mew estimates this autumn have raised the potential to NOK 300 billion -
hel N eStII I |ated at_ values on a par with finding another major oil field on the Norwegian Shelf. The new
. - OLF report also emphasises the importance of the industry getting into top gear in
42 bl I I Io n U S D its work for integrated operations (I0). Too little effort made in this area may cut
value creation in half. 10 is a combination of new modes of cooperation and new
technology. The oil companies as well as the supplier industry have invested heavily
in this issue over the last few year, and there is no doubt such investments are
profitable: since 2005 the industry has taken out 24 billion in additional value on

account of 10. According to the 2005 OLF report, the potential for the period
amounted to 37 billion," writes OLFs Director General Per Terje Vold in the editorial.

" Focused elements:

Study from the Norwegian Oil Industry Association (OLF, www.olf.no).

Oil pri d: 50 USD/bbl (2008) to 30 USD/bbl (2015
Increased reserves N:ethr’lr(;’eesseﬁtS(\e/alue over the n(ext 1()) ;ears (7% disc(ount r)ate)
Accelerated Production Value distribution

Reduced Operation costs
Reduced Drilling costs

7% 15 % O Reduced Drilling costs
BReduced Operation Costs
OlIncreased Reserves
OAccelerated Production

20 %

58 %
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Integrated Operations: Generations

GENERATION 2:
Data-to-Information
Intelligent Prediction
Smart agents
Integrated scheduling

Focus:
Optimization

GENERATION 1:
Work process mgmt.
Collaboration
Visualization

Focus:
Collaboration

GENERATION 0:
Collaboration Centers
Data infrastructure
Change management

Focus:
Infrastructure

Modified after OIf 8
Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008. o f
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Integrated Operations: Current status

Generalized — regional differences may occur

GENERATION 2:
Data-to-Information

Opfiron(;::t-ion Intelligent Prediction
Smart agents
Integrated scheduling era
declde
GENERATION 1: e
Focus: Work process mgmt. eré” =l
Collaboration Collaboration & ==
Visualization era’
s
GENERATION 0:
Collaboration Centers Focus:
Data infrastructure Infrastructure
Change management

Modified after OIf ©
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Integrated Operations: Current status

Generalized — regional differences may occur

GENERATION 2:
Data-to-Information
Intelligent Prediction
Smart agents
Integrated scheduling

Focus:
Optimization

/
‘ Focus:

GENERATION 1:
Work process mgmt. 3 =

A Collaboration Collaboration g9 = L
A Visualization -
. erg

GENERATION 0:

Collaboration Centers Focus:

Data infrastructure Infrastructure

Change management

Modified after OIf 10
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Biggest gain yet to come!

4 GENERATION 2: N
\*1 F ] Data-to-Information
/‘* 0 ptiron(;::t-i on Intelligent Prediction
N~ Smart agents
Integrated scheduling
\ decide /
‘ GENERATION 1: o ———
Focus: Work process mgmt. eré ; -
‘ Collaboration Collaboration & _—
Visualization era’ &
GENERATION 0:
Collaboration Centers Focus:
Data infrastructure Infrastructure

Change management

Modified after If 11
Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008. o f
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One of the main challenges is “data overload”

= Terabytes / Petabytes of data are available!

= Processing capabilities (tools/resources) have not seen a
proportional increase

A

Data:

More data gives you new
possibilities for improving

operations
bility gap

Organisation;
“...No more data please, I
am drowning already”

Development

\4

Time

12
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Solution: better informed decision making

Communicating

“the doision’ = Typical decision making for
science-based professions
Decision . .
3 making = Specialists apply both
Iz —L knowledge and
— 8 alternative experience for informed
< decisions making
© Analyze data to . .
) — unaer: n
= etend e = First p_art mainly knowledge
= gathering
X Finding and .
\gathering data) Second part more based on
experience

= Both parts important for
efficient decision making

13
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Typical questions to be answered

Knowledge Experience

Where is the Didn’t we
data coming have this
from? problem lagt

What other N What are the
information possible
is relevant? A2 JH G solutions?

What is the =7 CEL) ™y What is the
relationship - e L best option?
with this '

14
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Two approaches for ontology building:
Top-down and Bottom-up approach

tolo y Top-down ontology:

= Knowledge representation
= Static
> = Rich semantics
= Non-competitive, open standard

Knowledge-

based = Ensures interoperability
ontology

{ Bottom-up ontology:

) = Captures experience
Experience-based __ = Close to application
Ontology " Dynamlc
"= Less structured

_/
= Competitive, proprietary
Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.
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Top Down Approach Example

* Environment Web . LT
Ontology development T ==

rﬁ%ﬂ T T .
=T T =T
=7 ST .
| il

Lo sl
STl T ) ke
7 Y
= ——
- s~
et el .

L
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Environment Web Project Background

= Official database for
emissions and discharges
from the offshore oil and gas
industry

= Operated by EPIM and OLF
(Norwegian Oil Industry
Association)

= Used by the authorities and
industry

= The purpose of the project is
to include terms and
definitions from the EW
database and EW reporting
systems in the

17
Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.
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We create an EW ontology which, after a QA process,
Is uploaded to part 4 of the ISO 15926 standard

The new EW terms in part 4 are linked to the upper
ontology (part 2 of the ISO 15926).

EW terms in the RDS can be used as a reference point
for all systems using EW terms

Interoperability with other reporting systems
Annotate EW reports using ISO 15926 definitions

Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.



Top down approach €pa1s..

Domain Experts

Discussion/informatio
n

sessions

ISO 15926

J=S)

N 4

Upload of EW terms
to 1ISO 15926

RDL
Copyright © 2008 by Epsis AS.

Check Part 2 -
Upper ontology

W3C worksho

515~

WWW.epsis.no

m EW Database +

| XML schema v

Wil
L =

Guidelines + Info duty regulations

(Arlige Utslippsrapporteringen)

8

]

Extracted list of new ¢ > ,é

terms to be added :

to the 1ISO 15926

(RPL)
f Existing EW terms
in RDL
New EW terms with
textual
l definitions

What kind of thing is
this in ISO
159267

l QA of new terms
and definitions

— 19
Web, Dec. 8-9, 2008.
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Example set of new concepts

class_of compound

class of compound

An environmentally hazardous cornpound, such as chernicals, oil or gas, that is accidentally discharged to sea and that must be reported according to
An ACUTE POLLUTION TO SE A that consists of ail.

An environmentally hazardous compound, such as chernicals, oil or gas, that iz accidentally dizcharged to the environment, and that rust be reportec

An ACUTE POLLUTION TO SEA that consists of diesel oil.

class_of_compound

An ACUTE POLLUTION TO SE A that consists of crude oil

class_of_compound

An ACUTE POLLUTION TO SE A that consists of Fuel oil.

class_of_compound

An ACUTE POLLUTION TO SEA that consists of waste oil.

class_of_compound

class_of_compound

An ACUTE POLLUTION TO SE A that consists of chemicals.

An ACUTE POLLUTION TO SE A that consists of oil. other than diesel. crude oil. fuel oil. or waste ail.

An ACUTE POLLUTION TO SE A that consists of corrosive chemicals

class_of_compound

An ACUTE POLLUTION TO SE A that consists of environmental boxins.

class_of_compound

An ACUTE POLLUTION TO SE A that consists of chernical s, where the dizcharged chemicals can not be classified as corrosive chemicals, envirotoxin

class_of_compound

An ACUTE POLLUTION TO SE A that consists of oil bazed drilling Fluids,

class_of_compound

An ACUTE POLLUTION TO SE A that consists of oil bazed drilling Fluids.

class_of_compound

An ACUTE POLLUTION TO SE A that consists of synthetic drilling fluids.

class of compound

An ACUTE POLLUTION TO SE A that consists of non-oil bazed drilling Fluids.

class_of _compound

Copyright © 2008 by Epsis AS.

class_of compound [Gas that iz accidentally discharged to the environrnent and that rmust be reported accarding to relevant environmental regulations

class_of compound Environmental toxins are a

An ACUTE POLLUTION TO SE A that consists of flammable chernicals

chemical or substance that are toxic, slowly degradable and/or accumulates in living organ

20
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s
RDL - explorer epsIs

Address |http://193.212,132.108 /rds/

Log out Guest

diesel* Search &~ = | ~| =] oI NAME: diesel DIESEL FUEL *Name not defined*
[ ] Advanced search ZICLASS OF COMPOUND Bl External references | il Search glabal
RDL Designation : DIESEL FUEL
@|w|= v JResult(l) | JResult(Z) | JResult(3) | O Result4) PCAID : RDS418648421
Creation Date : 2007.03.19
| ROL Designation | Entity type Creator: jorsk
0|Diesel___REFERS_TO__ DIESEL FUEL CLASS_OF _IDENTIFICATION Registration status : Candidate
1|DIESEL OIL ACUTE POLLUTION TO SEA VOLUME SINGLE_PROPERTY_DIMEMSION RDL Definition : A mineral il that is a specific fractional distillate of fuel oil (mostly petroleum) that is used as fuel in a
2|DIESEL OIL MASS BURNT FROM WELL TESTING - TO... [SINGLE_PROFERTY_DIMENSION diesel engine invented by German engineer Rudalf Diesel.
3|DIESEL OIL MASS BURNT FROM WELL TESTING SINGLE_PROPERTY_DIMENSION
4|DIESEL OIL MASS BURNT SINGLE_FROFERTY_DIMENSION
S|DIESEL OIL MASS SINGLE_FROFERTY_DIMENSION
&|DIESEL OIL IMPORT VOLUME SINGLE_FROFERTY_DIMENSION
7|DIESEL OIL FUEL SYSTEM CLASS_OF_INANIMATE_FHYSICAL... -
B|DIESEL OIL PUMP CLASS_OF_INANIMATE_PHVSICAL... h -
5|DIESEL-ELECTRIC PROPULSION ENGINE CLASS_OF INANIMATE PHYSICAL... FESEEI?S[TEEO;UEL = fgechE”dS;[itoET .
LODIESEL OIL VOLUME SINGLE_PROPERT Y_DIVIENSION =] CLASSIFIéA)TION lassified (1 gg CLASS OF( %DENTIFICATION ted (2
11|DIESEL ENGINE BVM-12 CLASS_OF_INANIMATE_PHYSICAL... & oLy PRéE)SScSTIIISN (RgPORT PROD e represented (2)
12|DIESEL ENGINE CLASS_OF_INANIMATE_FHYSICAL... s ;;ECIALIZATION subclass (1) Py
13|DIESEL ENGINE CATERFILLAR 3512 CLASS_OF_INANIMATE_PHYSICAL... %8 MINERAL OIL (2)
=% 0IL (1)
5 LIQUID COMPOUND (1)
. ) =& FETROLEUM (2)
Search in | Entity types | Columns )3 | \DROCARBON COMPOUND o
|| Entity types | # | -3 IS0 15926-4 COMPOUND (1)
] PARTICIPATING_ROLE_AND_DOMAIN 268 =% LIQUID COMPOUND (1)
10 CLASS_OF _INDIVIDUAL 100 &~ FLUID COMPOUND (1)
11 CLASS_OF_EVENT 106
12 CLASS_OF_POINT_IN_TIME 2
13 STATUS 22
14 CLASS_OF_PERIOD_IN_TIME 16
15 FROFERTY 614
16 MULTIDIMENSIONAL_FROFERTY 1
17 CLASS_OF_ARRANGED_INDIVIDUAL 101
ig CLASS_OF FEATURE 2940
=0 CLASS_OF_COMPOSITE_MATERIAL 13
o1 CLASS_OF_BIOLOGICAL_MATTER 5
22 CLASS_OF_ATOM 183
e CLASS_OF_PARTICULATE_MATERIAL & < m
o4 CLASS_OF_ORGANIZATION 25 =

|RDL Explarer 1.6.2

Memary (Available/Total) 10,74 Mb / 25.17 Mb|

l

Copyright © 2008 by Epsis AS.
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“Hazardous waste is not Acute Pollution,

...it consists of various waste streams collected onboard platforms
with hazardous environmental properties which make them illegal to
discharge.”

e.g. drainage water from the platforms containing oil is collected
onboard and sent to land for further treatment. Another example
is drilling cuttings with drilling mud.

But...

“If Hazardous waste is accidentally discharged to sea, it is reported
as an Acute pollution in EW.”

e.g. oily drill cuttings which were injected into the seafloor at
Visund was reported as Acute Pollution in 2007, when it was
discovered that the storage in the ground leaked to the sea floor
surface.

Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.
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opBraid - TopBrai |

ewd. =

pse

rm

Fie Edit MNavigate Project Model Scripts Inference Resource Window Help

04+ ) ¢ @ AcutepolutionTosea [ ik 1O~ G |+ TopBrad |
e Classes &2 W2 & ¥ = O [a) geotravel.owl (@ewlow\i@ = 0| T2 Properties &2 mioe - =0
= @ rdfs:Resource (1042) ~ ) - hasVolume ~
@ owl:DataRange (98) m s @ o|E eEaa - hasVolumelarge
=+ owl:Thing | Kl - hasVolumeMedium
=@ AcutePollution 7 |l - m hasvolumesmal
@ AcutePollutionToAir - hasWaterExported
= €9 AcutePolutionToSea [ hasWaterlmported
=-@ AcuteChemicalsPolutionToSea - hasWaterlnjected
@ AcuteChemicalsPolutionToSeaOther - hasWaterlnOiExported
@ AcuteCorrosiveChemicalsPollutionToSea - haswWaterToSea
@ AcuteEnvirotoxinsPolutionToSea - haswelbore
@ AcuteFammableChemicalsPolutionToSea - haswelTest
@ AcuteNonQiBasedDrilingFuidsPolutionToSea m BOD
@ AcuteOiBasedDrilingFluidsPolutionToSea -l Casno
@ AcuteCrudeOiPolutionToSea - Category
@ AcuteDiesel0iPolutionToSea - CHEMSTradeName
@ AcuteOiOtherPolutionToSea . - Comments
@ AcutePolutionToSeaOld udeOiPolutionToSea l_@ hasAcutePolutionToSea all AcutePolutionToSea | l_. AcuteChemicalsPolutionToSea | |j - Component
© AcuteWasteOiPolutionToSea : = ComponentContaminantGroup | _
@ AcutePollutionToSeaProperties rdfs:subClassof "’@ - composite:index i
- ChemicalComponent @ AcutePolutionTosea - ContaminantType
-0 ChemicaiContaminant . rdf-type m//l ammms@sm rdfs:subCl fs:suby ||| ™ <omtngency
~® ChemicalProduct i © hasTotaMolumemax 1% [ @ hasTotalolume all TypeTotaholume2 | © Category r I Description
@ Combustion - EALCode
@ CombustionHeatingValue /m;alwaLesmman m FaciityID
(<] m [i2] [ ®owkRestriction | [ xsd:string ] = Type - M FieldD
& -l Fuel
- = — = =5 -~ FunctionGroup
- Navigator 52 & L& - mm GasType
= = TopBraid ~ .. HacRenlaced
& _Sett]ngs ‘ {11} | r( {111}
#-(= Common Form | Diagram {GraphJ Form Layout|50uroe Code|
g [E)&RISO 15026 _ [ mports | # Tnstances | SPARQL 32 . ® Rules| MM Domain| = Relevant Properties| &b Inferences| = [ | (¥4 Basket 52
- [2 ew.dot-input b @ -
- f3 ew.owl Query Editar ‘Query Ubrary|
3] ew2.owl SELECT ?subject ?object
-2 ew2.pprj WHERE { ?subject rdfs:subClassOf ?object }
|2 ew2.repository
== Examples
- [a] countries.owl
- [a] famity.swrl.owl
E FrvxdTYrHF

i njs

Copyright © 2008 by Epsis AS.

W3C workshop Semantic Web, Dec. 8-9, 2008.

23



Domain issues
Aspects: 2 ontologies: crime and law

Scope: crime scene scenarios on 5 distinguished
levels of organizational detail

Vocabulary issues
Concepts and properties
Offenders, victims, goods, resources
Concepts and relations
Scenarios
Heuristics and pattern comparison; serial behavior
Modeling issues; building the ontology interactively
BRAINS system for crime investigation

Completing a model by (Ii.e. finding missing
components/property values)

Text mining
Semantic pattern recognition

Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.
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Advantages of combined approach

= Two complementary
%ﬁe\g{ approaches
Qntology = Top-down approach:
Knowledge representation
Knowledge- Rich Semantics
based Open standard

ontology Interoperability
= Bottom-up approach:

Experience-based Captures experience
ontology Close to application

Dynamic

25
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Integrated Operations status:
IT infrastructure in place
Collaborative workflows currently being implemented
Next step: solving data overload challenge
Informed decision making is based on knowledge and
experience
Two approaches to ontology building:

Top-down approach:
Suitable for knowledge representation in a specific domain

Bottom-up approach:
Suitable for capturing experience from a group of individuals

Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.
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Questions / comments

27
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Domain issues

Aspects: Which viewpoints do | need to distinguish?

Scope: What level of detail/specialisation do | need to consider?
Vocabulary issues

Concepts and properties

What (concepts and propositions) are we talking about?
Concepts and relations

What kind of topologies of concepts are allowed?

What kind of dependencies exist between properties?
(mathematical, statistical, heuristics, ...)

Modeling issues; building the ontology interactively
Building a model by instantiating concepts in components
Interactively building the model by:
Applying property dependencies
Comparing model structures

Copyright © 2008 by Epsis AS. W3C workshop Semantic Web, Dec. 8-9, 2008.
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