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Last 4th ISO seminar in Houston, 4 May 2018 e

{

The photo of ISO seminar from 4 May 2018 was shown at the closing of OTC panel
session 4 May 2022, and was “precursor” for the OTC standardization session series

Presentations from these recent ISO seminars can be found below: 4 years afterwards ©.

*4th I1SO seminar — 4 May 2018, Houston, USA (hosted by Statoil)
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"How Unified International Standards Enable Efficiency in the Energy Transition" g\fs&?g%t;osn

Producers

OTC 2022 — Panel I o International

ONS 2022 — Technical session with panel

“Standardization accelerates value creation in the Oil and Gas Sector - Energy transition”

. 2

LINK to ONS Aug 2022 session at ISO/TC67 committee website (and presentations)

6 min video with ONS 2022 interviews)

LINK to OTC May 2022 sessions at ISO/TC67 committee website (and papers)
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Standards needed to achieve net Zero (*)

COP26 reference

IWA 42 published at COP27
(*Net Zero Guidelines)

COP27 (11 Nov 2022):
«Energy efficiency» depends on «Operational efficiency»
which depends on «Cost-efficiency».

Example of SDG for ISO/TC67



Energy supply trilemma - Global energy industries

Energy spending - $ billion (nominal)

11 1 11 11

Energy supply

Today’s
trilemma and
the path to

net zero

CAGR: Compound annual growth rate Lower carbon Affordab_le
(safe, reliable &
cost-efficient)

Source: Rystad, Energy Spending Analysis Dashboard — 10 Nov 2022 lﬂﬂ Scoping in ISO/TC67
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Scope of ISO/TC 67

» Standardization in the field of the oil and gas industry, including petrochemical and
lower carbon energy activities

ISO/TC67 Vision

See ISO/TC67 Standards Committee website (35 countries)

ISO courses: Register interest for ISO/TC67/WG4 standard courses at this link

Working Group 4 “Reliability engineering and technology” ISO/TC67/WG responsible
for reliability and cost related ISO/TC 67 standardization activities in the field of the
oil and gas industry, including petrochemical and lower carbon energy.
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ISO/TC67/WGA4 standardization member countries

- 51 experts from 13 countries (per Nov 2022)

Previously also
(«partly»):

- Belgia

- China

- Denmark

- Nigeria

- (Ukraine)




To be replaced in 2021 when
new IOGP Poster soon to come

ISO/TC67/WG4 standards
1 | |
1 |

ISO Standards for use in the oil & gas industry - A3 poster (ISO/TC67 Standards Committee website - April 2022)
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ISO/TC67 standards published

ISO standards development by ISO/TC67/WG4
(20+ years industry applications and integrated portfolio)

R

W
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ISO/TC67/WG4 Standards portfolio

— Reliability and cost related standards

(Production efficiency — ISO/TS 3250)

Source: ISO 20815:2018, Figure D.2. Adjusted to also reflect new ISO/TS 3250:2021

1ISO 14224:2016 “Collection and exchange of reliability and maintenance data for equipment”

ISO 20815:2018 “Production assurance and reliability management”
ISO/TR 12489:2013 “Reliability modelling and calculation of safety systems”
ISO 15663:2021 “Life cycle costing”

ISO Guide 84:2020
Also applied when
developing ISO 15663
and ISO/TS 3250

1ISO 19008:2016 “Standard Cost Coding System for oil and gas production and processing facilities”

ISO/TS 3250:2021 “Calculation and reporting production efficiency in the operating phase”
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Translation memo of 63 reliability terms in
1ISO 14224, I1SO 20815 and ISO/TR 12489

- See ISO/TC67 N1714 (April 2019)

Likewise, see ISO/TC67 N1952 (July 2021) regarding translation of 21 cost terms in ISO 19008:2016 and 1SO 15663:2021




ISO 14224:2016 — Scope and key content

Scope

—  Specifies requirements and gives guidance for collection,
analysis and exchange of Reliability and Maintenance (RM)
data

—  Provides key definitions of key terms used by data analytics
methods

—  Enables communicating equipment experience: «reliability
esperanto»

—  Contains normative terminology, e.g.

— Failure modes (per equipment class)
See ISO Standards Maintenance Portal:
http://standards.iso.org/iso/14224

— Failure mechanism and failure cause
(generic across all equipment classes)

—  Provides a list of Key Performance Indicators (KPI)

—  Equipment class library in Annex A - for all types of
facilities and operations in upstream, midstream,
downstream and petrochemical business categories

The ISO 14224 Systematic Review per Feb 2022 shows 45 countries has adopted ed. 3 globally.
Per 28 Nov 2022: 46+ countries have adopted and approx.50 countries are using ISO 14224.




ISO 14224:2016 - Taxonomy for all oil & gas business categories

(2)
Buslness category

/ o) \
Installation
/ u \
Plant/Unlt

Use/location

« 97 systems (Level 5)
(«ISO engineering numbering system»)
» 108 equipment classes (Level 6)
* 46 addressed on level 6-8.
» 60 failure modes for all equipment
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ISO 20815:2018
“Production assurance and reliability management”

Scope
— Production assurance and reliability management

— Production Assurance Programme (PAP)
(operating companies)

— Reliability Mana%ement Programme (RMP)
(equipment suppliers)

— Definitions including
— Technology Readiness Level (TRL)

— Production and Time loss categorization
- interacting with I1SO 14224 (now supplemented by
ISO/TS 3250:2021)
— Guidance on performance objectives and
performance requirements, for use in for example
contractual reliability framing (targeting).

— Outline of analysis techniques (Annex I) and
Guidance on reliability data qualification (Annex E)

Regulatory example: NS-EN ISO 20815 quoted also in PSA
(e.g. Maintenance programme in Activity Requlations - § 47).




ISO 20815:2018 - Production assurance terms

% of time % of volume

! l
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ISO 20815:2018 - Life cycle costing perspectives

Production availability
analysis techniques are
described in ISO
20815:2018, Annex |.
See also ISO
15663:2021, C.4.3.

For production loss
categories for upstream
business categories, see
ISO/TS 3250:2021.
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Technology maturity assessment and technology qualification
- Technology Novelty Categorization (TNC) and Technology Readiness Level (TRL)

1ISO 20815:2018



ISO Technical Report 12489:2013

”Reliability modelling and calculation of safety systems”
Scope

— Provide guidelines with to ensure
correct modelling & calculations.

— ISO/TR 12489 is an important
supplement of IEC 61508-part 6
(functional safety).

See: ISO/TR 12489 — Information sheet, 26 Auqg 2022

ISO/TR 12489:2013 is also quoted in:

Norway: “Norwegian Oil and Gas Association, 070 —Norwegian Oil and Gas recommended guidelines for application of IEC
61508 and IEC 61511 in the Norwegian petroleum industry (Recommended SIL requirements), Rev. 4, April 2020”.

ISO references were introduced in Rev. 3, June 2018.

USA: International Society of Automation (ISA),”ISA-TR84.00.02-2022, Safety Integrity Level (SIL) Verification of Safety
Instrumented Functions. Ed. 3, April 2022”. It now includes ISO/TR 12489 as an “authoritative source”.
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1ISO 19008:2016
”Standard Cost Coding System for oil and gas production and processing facilities”

Scope
— Provide standard cost coding for classification and coding of:
— Cost (e.g. equipment purchase cost)
— Activities (e.g. duration of construction)
— Physical guantities (e.g. equipment weight and pipeline length)

— Excel files with codes can be found in the ISO Standards Maintenance
Portal: http://standards.iso.org/iso/19008

PDO/PIO Guidance, for Norway (13 Sep 2022):

NS-EN-ISO 19008 shall be used for cost estimation.
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ISO 15663:2021 - Scope and key content

Scope

* Specifies requirements for and gives guidance on
application of life cycle costing to create value

* The life cycle costing process applies when comparing
competing options that are differentiated by cost
and/or economic value implications

* Guidance on the management methodology and
application of life cycle costing in support of decision- Note the corrected French sub-title
making across life cycle phases for 1ISO 15663:2021 at the ISO website:

* Definitions of key cost terms

* Applicable for Oil & Gas industry (and also for Energy
Transition, e.g. offshore wind)

* Replaces previous ed.1 from 2000 & 2001 (3 parts)

CEN version approval of revised 1st edition (adopted by 36 European countries, e.g. in Norway as NS-EN I1SO 15663:2021).
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Decision-support framework arena and key users

Framework conditions for life cycle costing Participants - level of detail vs life cycle phases

Source: ISO 15663:2021, Figure 1 Source: ISO 15663:2021, Figure 2

ISO 15663:2021 — Life cycle costing
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Life cycle costing and Life cycle cost (LCC) are different terms

ISO 15663:2021, 3.1.24

ISO 15663:2021, 3.1.27 )
life cycle cost

life cycle costing LCC
process of evaluating the difference between /
the life cycle cost of two or more alternative cc
options total cost incurred during the life cycle

Note 1 to entry: LCC is the discounted sum of
CAPEX, OPEX and LOSTREYV, see C.6.3.3.
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ISO/TS 3250:2021 - Scope and key content

Scope

 Requirements and guidance for calculation and reporting of production
performance data and production loss data in the operating phase

* Production efficiency (PE) + Injection efficiency (IE)

L, ISO 14224:2016 is a normative
reference in ISO/TS 3250:2021.

OTC-32056 paper presented at OTC - 4 May 2022
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Closing remarks

ISO/TC67 Vision :

Oil and gas industry: Standards actively used and integrated in governance systems

*  Reduce risk (safety and environment) and optimize production assurance

*  Ensure cost-efficiency and operational excellence

*  Minimize company own specifications Source: IS0 15663:2021, Figure C.2

The use of international standards developed by the Oil & Gas industry is a responsibility
for this industry and the associated stakeholders — for affordable and sustainable energy supply needs
and unlocking business opportunities.

For an efficient energy transition (energy supply, cost management and lower carbon) examples of
industry needs & actions arising from ISO/IOGP standardization session at OTC 2022 & ONS 2022 are:

* Industry collaboration and alignment, with involvement of the new generation engineers

 Development of a global digital vocabulary (Standardised Reference Data Libaries (RDL)) unlocking digitalization values

* Collaborate to develop and maintain cost effective and relevant international standards that can be used world-wide

* Drive existing standards to an essential minimum enabling safety and cost-efficiency serving also lower carbon and renewable industries
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