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WE ARE EQUINOR

A broad energy company,
searching for better solutions

We are a Norwegian energy company, determined
to use our competence, skills and innovation,
continuously searching for the solutions that will
drive the energy transition.

Established
in 1972

OIL & GAS

Sleipner CCS
in 1996

LOW CARBON SOLUTIONS

Hywind Demo
in 2009

RENEWABLES
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25,000

EMPLOYEES

Across the world

8,000

SUPPLIERS

Working together
with us

Optimised oil & gas portfolio
New market opportunities in low carbon solutions

High value growth in renewables
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30

COUNTRIES

Presence and
business operations

170

MILLION PEOPLE

Get access to our
energy - everyday

NET ZERO
by 2050
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EQUINOR STANDARDIZATION PHILOSOPHY NZ= equinor

- REDUCE COMPANY SPECIFIC REQUIREMENTS
- USE GLOBAL STANDARDS WITH INDUSTRY ALIGNED SPECIFICATIONS

An IOGP programme

Intert t l
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OINT INDUSTRY PROGRAMME
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Management System in Equinor

- Equinor management system covers a wide set ofdisciplines that meet
our different business needs.

- Integrated approach builds on ISO management system standards,e.g.:

ISO 9001 Quality management

ISO 1400 1 Environmental management
ISO 31000 Risk Management

ISO 50001 Energy management

« SO 55000 Asset management

- Equinor committed to standards development for operating and quality

management systems for our business sector through our participation
mn ISO/TC67/WG2.

VAN %!

High value
Low carbon

"~ equinor

EQUINOR
BOOK

GOVERNING DOCUMENTS AND
WORK PROCESSES

Gp © (@)

Oil & gas Renewables Low Carbon
Solutions
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Equinor has convenor for
ISO/TC67/SC6/WG.

This standards portfolio is
actively used in Equinor.

Photo 1: Gjgaplatform - 2010 Photo 2: Martin Linge ( heli deck) — 2024
Commissioning test of fire water systems Test of “Deck integrated fire fighting system”
according to ISO 13702. according to 1ISO 13702.

«Prior fo start-up, commissioningtests
shouldbe performed under as realistic operating Examples of standards imbedded into govemning documents:
conditions as possible. The fire water system should 1SO 1041820 19. “Basic surface process safety systems”
be subject to full scale dimensioning fire water
demand scenario fest.”

ISO 13702220 24.“Controland mitigation of fires and explosions on offshore installations”

ISO 155442024.‘“Emergency response on offshore installations”

ISO 1777620 16. “Guidelines on tools and techniques for identification and assessment ofhazardous events”
IEC 6151120 16 (allparts). “Functional safety— Safety instrumented systems for the process industry sector”
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International standards used to ensure sustainability | ==

o EQUII"IOF

- ISO 14001 Environmental management systems

« Equinor’s FundamentalRequirements for Sustanability (FR11) says: /nfegration of sustainability info businessprocesses is essential
fo shape and safeguard the company, avoid infringing on human rights, and deliveron the energy transition plan. Therequirement
/s fo ensure:

« Regulatory compliance and preparedness
« Integration ofthe principles of ISO 1400 1 into the management system

- License to operate

- ISO 50001 Energy management systems

- Equinor’s energy management system is based on this standard. There is also a requirement in our discharge permits from
Norwegian Environmental Agency (NEA),that the assets shallhave an energy management system in place.

- New standard under development

- ISO 19870 — “Methodology for Determining the Greenhouse Gas Emissions Associated with the Production, Conditioning and
Transport of Hydrogen to Consumption Gate”.

« Equinor is active in the standard development.
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International standards used for reliability & cost F=) ¥
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See ISO/TC67 Standards Committee website Equinor applications in
R e project and operations :

Technology development

Project execution
- Operations

About ~ Activities News Working groups ~ Sub committees | Contact

WG2 - Operating integrity management WG4 - Reliability engineering & Technology . . .
- Standards mplemented in governing documents

- Topics:
. ISO 1422420 16 “Collection and exchange of reliability and maintenance data for equipment « Production Assurance Programme (PAP)
. ISO 2081520 18: “Production assurance and reliability management « Reliability management

. ISO/TR 1248920 13: "Reliability modelling and calculation of safety systemnis
. ISO 156632021:“Life cycle costing’
. ISO 1900820 16: “Standard Cost Coding System for oil and gas production and processing facilities

Production efficiency (PE)
Life cycle costing

Cost management
. ISO/TS 325020 21:“Calculation and reporting production efficiency in the operating phase”
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https://www.iso.org/standard/64076.html
https://www.iso.org/standard/69983.html
https://www.iso.org/standard/51456.html
https://www.iso.org/standard/79198.html
https://www.iso.org/standard/63708.html
https://www.iso.org/standard/79553.html

A

ISO

v

INTERNATIONAL ISO
STANDARD 20815

Second edition
2018-10

INTERNATIONAL ISO
STANDARD 14224

Third edition
2016-09-15

Corrected version
2016-10-01

Petroleum, petrochemical and
natural gas industries — Production
assurance and reliability management

Industries du pétrole, de la pétrochimie et du gaz naturel —
Assurance de la production et management de la fiabilité

Petroleum, petrochemical and
natural gas industries — Collection
and exchange of reliability and
maintenance data for equipment

INTERNATIONAL ISO
STANDARD 19008

Standard cost coding system for oil
and gas production and processing
facilities

Systéme de codage du cotit standard pour la production de gaz et
d'huile, et des installations de traitement

INTERNATIONAL ISO
STANDARD 15663

First edition
2021-02

Petroleum, petrochemical and natural
gas industries — Life cycle costing

Industries du pétrole et du gaz naturel — Estimation des coiits
globaux de production et de traitement
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ISO 14224 used for failure reporting and various analyses
- Taxonomy classification applies for all disciplines

Always safe
High value
Low carbon

N A

equin

e

or

Governance: ISO 14224:2016is quoted by Havtil (Norwegian Ocean Industry Authority)

a . . . . f
and in various Equinor governing documents (e.q. technology and maintenance).
(1) ; S
Industry ISO 14224 equipment classes are reflected in Equinor
@ SAP when recording failure characteristics,
é Euslness categury\ see example from OTC-28705-MS paper from 20 18:
g 4 L Create PM Notification: Malfunction Report
5 @) & P [ & Gramer 7] TR 4
2 Installation Metticaban 44965095 | M2 heavy viratons durng startup '%_I
Motific, Status OSNO s ILi]| crerx o
| {4} | \ BHSR | Long text | Decuments | Locaton data | Dates | Tasks | Actwites
Plant/Unlt -
SyStem .f" ;ef:::ﬂr:;:l:l 1330-24-pA-4018 | [F)| DEPROPANISER REFLUX/RUNDDWN PUMP =
{5} Equpenent 101680690 | Pump [entrifugal ji
availability Soction vt e .
¥ eclion/aysiem S—— . ,
i Planmer griup Gl rﬁ;no!um ::.u =
© e SR /(] -
E Equ|pmen[ unlt Reported by H.Riber Narif.date 24.01.2018] [0B:36:17
E Effect on the system
% {?} Falure Impact | 2| Serouste 1 (DeF) s
= Subunit Seart/End Dates _ .
w Pricety [Low <= & manths -
= Required End [23.07.2018] [CIBraakdnwn
:EL Component/Maintainable ltem  Detect Mthd [eepet=015] [7 150 Catual occurrences - 1SO Casual observation 1]
= Faiure ::,.d, n.suxf;n.in :1:-11: 150 hmp-l!;:! :::mr;mm =
uﬂ-l' {9} ail Ma < i. echa a - nesslrmw ool 5
, Reliability data Part
7 [ operation often called Production efficiency (PE) |
Open 15 October 2024
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https://static.coreapps.net/otc2018/handouts/e1363be4-eb27-431a-9c2b-9d70b3b5a241_2.pdf
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Example of ISO 20815 for reliability management (B L

o

ST . . .~ equinor
- Reliability Business Case example from Subsea AHlElectric JIP
Reference AllElectric (AE) subsea field to enable reliability management C: Complete Subsea
during technology development. g o system B: SPS System. | A ARLEletri
) ggém - SPS TQP Focus
Basis for framing the performance objectives and performance requirements, - Downhele
i.e. system availability estimation: B oiproducer —— Productionflowiine
. Gas injector ——— Gas injection flowline
e Technicalavailability (mam target) B worer inector —— Waterinjectionflowline
* Operationalavailabiliy B sparesn S
hydraulics

» Key ferms as defined in ISO 14224 and ISO 20815 were used.

Host facility

Basis for system availability estimation and comparison between alternatives: (Roater) S0km
* All-Electric vs. Electro-Hydraulic subsea production control

See OTC 2024 paper : OTC-35350-MS,
‘Reliability and Quality Management for Technology
Qualification of Subsea Alt Electric Xmas Tree”
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https://doi.org/10.4043/35350-MS
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ISO 20815 used foroptimizingproduction availabilityand
equipmentreliability— at assetleveland component level

Equinorhas applied PAPwith production availability analyses
for numerous projects last decades in linewith ISO 20815.

Specify related requirements. Prioritize and organize activities /
to support reliable and safe solution.

Production assurance: Activities implemented to achieve and

T.Projectrisk

By Cperator

maintain a performance that is ot its optimum in terms of the
overall economy and at the same time consistent with applicable

framework conditions. (Source: IS0 20815:2018, 3.1.45)
Reliability management: Activities undertoken to achieve reliability By Supplier

refated performance objectives and performance requirements.
(Source: 150 20815:2018, 3.1.52)

8. Qualification
and testing

Organizational

11, Management
of change

Interacting
Processes

Specific Subsea All-Electric RMP was made and is being used in the JIR.

See more info in OTC 2024 paper : OTC-35350-MS

Figure 4 — Core and interacting production assurance processes

Open 15 October 2024
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https://doi.org/10.4043/35350-MS
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International standards used in technology development 3
- Asgard Subsea Compression "/ equinor

- Production Assurance Programme as per ISO 20815 defined «ASC
Production Availability» target as 96%in first year.

- Historic production unavailability was less than 4%and ASC
Technology Qualification Programme approved at TRL7 in Jan 20 17.

Source: OTC 2018 paperOTC-28705-MS

HDS: 309.92 Pitch: 1.07

0.00 Depth: 249.93 ale: 11.33
P 5 TRAIN 1 AS-1EFT SWRVEY
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https://static.coreapps.net/otc2018/handouts/e1363be4-eb27-431a-9c2b-9d70b3b5a241_2.pdf
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Equinor use of standards for Technology Qualification < e X

- Technology Readiness Level (TRL) as per ISO 20815:2018

Table 1.8 — Technology readiness levels for technology development and qualification

Level

Development stage

TRL description

TRLO

Unproven idea,/pro-
posal

Paper concept. No analysis or testing has been performed.

TRL1

Concept demonstrated

Basic functionality demonstrated by analysis, reference to features
shared with existing technology or through testing on individual
subcomponents/ subsystems. Should show that the technology is
likely to meet specified objectives with additional testing.

TRL 2

Concept validated

Concept design or novel features of design validated through model
or small scale testing in laboratory environment.

Should show that the technology can meet specified acceptance
criteria with additional testing.

TRL 3

New technology tested

First version of technology built, and functionality demonstrated
through testing over alimited range of operating conditions. These
tests may be done on a scaled version, if scalable. Ifthe technology
is tested as a small-scale version, it is important that the scale
effects compared to a large-scale version are sufficiently well
understood and predicted.

TRL 4

Technology qualified
for first use

Large scale version of technology built, and technology qualified for
use within specified operating conditions/limits, through testing
inintended environment, simulated or actual. The new technology
is now ready for first use. If the technology is qualified as a large-
scale version, it is important that the scale effects comparedto a
full-scale version are sufficiently well understood and predicted.

TRLS

Technology integra-
tion tested

Full-scale technology built and integrated into the environment
where it is intended to operate, with full interface and function-
ality tests.

Low carbon
&/- equinor

The technology qualification shall be based on the following standards:

- DNV-RP-A203:2021 Qualification of new technology
- Qualification basis & Qualification principles

- 1ISO 20815:2018 Production assurance and reliability management

+ Technology Readiness Level (TRL) and Technology Novelty
Categorization (TNC)

- Performance objectives (reliability targets) and analysis techniques

- IS0 14224:2016 Collection and exchange of reliability and maintenance
data for equipment

- Reliability data and associated reliability terminology

TRL 6

Technology in opera-
tion

Full-scale technology built and integrated into the environment
where it is intended to operate, with full interface and functionality
tests. The technology has operated in accordance with predefined
performance criteria over a limited period of time.

Each project must make project specific
TRLA and TRL7 acceptance criteria.

TRL7

Proven technology

The technology has operated in accordance with predefined per-
formance and reliability criteria, over a period of time sufficient
to reveal time-related effects. Required duration of operation is
one of the pre-defined criteria. The technology is now proven for
use within specified operating conditions/limits.

14 | The use of international standards in technology development, project execution and operations
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ISO 19008 — Enables systematic cost data feedback across project phases <

Equinor Projects N\ DG1 /\ DG2 /\ DG3 _~ MCE0  CCE1 . CCE2 .~ CCEn A

Benchmarks e

12014 3
p— et
' “Estimati \
Topsi i = '-_:_ i
. as0 i Mo Sl ] 4
KEY figures 4 | P
350 .’.' 3 . Wiy~ /3
8 150
'8:

KEY figures

Project Control Database
(Based on WBS/WP’s)

Transfer of experience data
between Databases

Experience Database
(Based on ISO 19008 )

Experlence and
analysis group
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ISO 15663: Life cycle costing — Example subsea new technology

/

Low carbon
«__~ equinor

/‘\

Study case: Subsea Chemical Storage & Injection

Subject matter — Competing options
*  Subject matter

*  Chemical Storage and Injection for subsea wells
*  Competing options:

Option A: Topside Chemical Storage and Injection System Option B: Subsea Chemical Storage and Injection System (5C515)

Topside | Subsea | Topside Subsea

Governing documents specify various projects usage, also interacting with

production assurance & reliability management:
¢ Life cycle costing management plan - LCCMP (Based on ISO 15663) as input to selection of concept,

See OTC 2024 paper : OTC-35368-MS,
‘Life Cycle Costing Applications in the Energy
Sector — Technology Applications’.

systems and equipment
s Establish scope for: Reliability, availability, maintainability (RAM) and life cycle cost analyses within the

scope of the PAP and the LCCMP
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https://doi.org/10.4043/35368-MS
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Equinor ISO standards usage for reliability & cost (L:s:;:;:) A

- Across value chain — Corporate framework

ISO standard | Technology development Project execution

g equinor

ISO 14224 - Technology qualification Reliability data for analyses Failure reporting
(e.g.failure modes and failure mechanisms) - Performance requirements (ISO failure codes in SAP)
- Reliabiliity management for new technology (equipment reliability targets) -  Mamtenance planning
- Accident investigation
ISO 20815 - Technology qualification - Production Assurance Programme - Production Efficiency (PE)
(TRL:Technology Readmess Level) (PAP) as field development operator reporting (ISO/TS 3250)
- Reliability management/ - Reliability Management Programme - Reliability management
RMP in technology projects (RMP) towards suppliers
ISO 15663 - Life cycle costing oftechnology options - Life cycle costing ofe.g. equipment - Life cycle costing for e.g.
configuration alternatives modifications
ISO 19008 - Cost estimation ofnew technology - Cost estimation,benchmarking, -  Costand quantitydata
forecasting and data collection collection
General * Terms &defnitions in ISO standards are used m various governing documents

* Standards reduces subject company specifications towards externalsuppliers
« ISO/TR 12489 also applied in functionalsafety and in reliability management (support SIL calculations)
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Concluding remarks =

// equinor
International
ISO/TC67 Vision > Standards Used

\;

Locally
Worldwide

Equinor as a broad energy company

- Internationalstandards actively used and integrated in governing documents to:
- Reduce risk (safety and environment) and optimize production assurance
- Ensure cost-efficiency and operationalexcellence

- Minimize company own specifications

- Application provides value creation

- Technology development,project execution and operations

- Actively engaged in mternationalstandards development and joint collaborations
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This presentation, including the contents and arrangement of the contents of each individual page or the collection of the pages, is owned by Equinor. Copyright to allmaterial including, but not limited to, written material, photographs, drawings, images,tables and data remains
the property of Equinor. Allrights reserved. Any other use, reproduction, translation, adaption, arrangement, alteration, distribution or storage ofthis presentation, in whole or in part, without the prior written permission of Equinor is prohibited. The information contained in this
presentation may not be accurate,up to date or applicable to the circumstances ofany particular case,despite our efforts. Equinor cannot accept any liability for any inaccuracies or omissions.
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