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Energy Transition Integrated Framework - Tool

Energy Transition Integrated Framework

Welcome to the Energy Transition Integrated Framework

This comprehensive resource will guide upstream oil and gas organizations travelling the road to decarbonization,
providing a holistic usage guide with different decarbonization solutions and approaches to the vast diversity of

operational settings across the industry.

«"  The Integrated Framawork

GHG abatement solutions and low carbon workstreams have been integrated into an Energy Transition Integrated
Framewuork to guide, prioritizes, and promate efficiency and mitigation efforts, aiming to reduce the carbon

footprint of oil and gas facilities and operations.

of the IOGP Energy

The purpose of the framework is to create one source of i ion to aid the i
Transition Toolkit.

‘What the framework includes

upstream scope 1 and 2 emissions |directly within industry control]

scope 1 and 2 full range technical solutions

IDGP ET Publications
select external resources [0GC), Ipieca, and others].

best practices and best available technologies

What the framework excludes

economics, commercial, 2nd decision criteria

scope 3 emissions
pure greenfield renewable energy projects connected to the grid [integrated “behind-the-meter” renewable

projects within upstream facilities are still within scope)

offset mechanisms lincluding nature-based solutions]

The Framework places technical focus areas into two main groupings: Foundation and Decarbonization.

F support sound op of oil and gas production in terms of methane, flaring and venting, and

operating efficiency performance and link to specific aspirations outlined in various global forums and international

organization commitments.

L ELLINRLIES S ST S S Y A G LS SUpE S S LTS, ML P Ly R S § S ra

publications frem other organizations, including 0GCI and lpieca.
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Energy Transition Integrated Framework

METHANE
EMISSIONS
MANAGEMENT

#  About Methane

Methane is a powerful and short-lived greenhouse gas, with a lifetime of about a decade and Global
Warming Potential about 80 times greater than that of carbon dioxide (CO2) during the 20 years after it
is released into the atmosphere. Addressing methane in production can be more affordable, relatively
doable, and standards and best practices can play a key role across our industry.

What does good like?

* Accurate measurement and quantification of methane emissions from production.
* Quality leak detection and repair [LDAR) program on entire production facility.
* Eliminate direct venting of methane.

* Aim for near zero upstream methane emissions.

How is it achieved?

» Deploying technologies and methods to detect, monitor and measure leaks and venting via IOGP-
Ipieca-0GCI Report 661 Recommended Practcies for methane emissions detection and
quantification technologies- upstream
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PUBLICATIONS
LIBRARY

BROWSE v SEARCH I0GP MAIN WEBSITE

DESCRIPTION

I0GP, together with industry associations the Oil and Gas Climate Initiative (OGCI), and Ipieca, have released a recommended
practices guide to help operators select and deploy methane detection and quantification technologies.

Report 661 provides criteria that operators can consider in selecting technology, guidance on technology deployment, and
examples of operators’ experiences with different technology combinations. This Recommended Practice provides the user

Recommended practices for
methane emissions
detection and quantification
technologies — upstream

IOGP-Ipieca-OGCI Report 661

This Recommended Practice provides the user with a
framework on how to implement combinations of
measurement, detection, and quantification technologies at
onshore and offshore assets to facilitate improved methane
management and emissions reporting.

I0GP Members can also access all publications via the library in
the Members Area

RIES: ENERGY TRANSITION, ENVIRONMENT
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Energy Transition Integrated Framework

Welcome to the Energy Transition Integrated Framework

This comprehensive resource will guide upstream oil and gas organizations travelling the road to decarbonization,
providing a holistic usage guide with different decarbonization solutions and approaches to the vast diversity of
operational settings across the industry.

< About

< The Integrated Framework

«*  Decarbenization Approach
Explore the ditferent decarbonization solutions and approaches by clicking on t]
METHANE 4] REDUCING ENERGY AND

EMISSIONS FLARING, VENTING OPERATING
MANAGEMENT AND FUGITIVES EFFICIENCY

FUELS

LOW CARBON
ENERGY SOURCES AND STORAGE
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Energy Transition Integrated Framework

& REDUCING
FLARING, VENTING
AND FUGITIVES

< About Flaring, Venting, And Fugitives

Recommended publications

Jr

Guidelines for the design and operation of flare gas
recovery systems

These Guidelines focus on continuous flaring sources in normal operatiens and

address measures for source flar

tosure, and flare ignition. This
Report has been developed to assist engineering and operations staff at

production, refining, and petrochemical owners and operators, and engineering
staff at

esign consultancies and at engineering, procurement, and construction
contractors.

Guidelines for design and operations to minimize and avoid
flaring

This Report offers guidance for the design and implementation o

utions to
assist the upstream oil and gas industry in minimizing or eliminating flared gas
sources and volumes throughout the lifecycle of their assets. This Report can be
used as a technical supplement to I0GP-Ipieca-GGFR Report 467 - Flaring

International
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BROWSE v SEARCH I0GP MAIN WEBSITE Zo

Guidelines for the design
and operation of flare gas
recovery systems

I0GP Report 647

I0GP Members can also access all publications via the library in
the Members Area

ENERGY TRANSITION

DESCRIPTION

These Guidelines focus on continuous flaring sources in normal operations and address measures for source recovery, flare
closure, and flare ignition. This Report has been developed to assist engineering and operations staff at production, refining,
and petrochemical owners and operators, and engineering staff at design consultancies and at engineering, procurement, and
construction contractors.
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Energy Transition CCS Publications

Gap analysis of standards and guides for
carbon capture, transport, and storage

Report 657

Seabed and overburden integrity monitoring
for offshore CO, storage

Report 670

Risk and uncertainty assessments for
geologic storage of CO,

Report 672

Overview of lifecycle assessment for carbon
capture and storage projects

Report 652

Recommended practices for measurement,
monitoring, and verification plans associated
with geologic storage of carbon dioxide

Report 665
Design guidance for subsea carbon capture

and storage systems

Report 671

Techno-economic methodology to assess
carbon capture technologies
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Energy Transition LCOE Publications

Report 647
Guidelines for the design and operation of
flare gas recovery systems

Report 661

Recommended practices for methane
emissions detection and quantification
technologies — upstream

Report 673
Guidelines for design and operation to
minimize/avoid flaring sources

Report 675
Guidelines for venting minimization and
vent recovery systems




OGDC Framework

Eliminating routine flaring and reducing methane emissions
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0GDC METHANE AND FLARING COMMITMENTS
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Access all our

Flaring and Venting Publications Energy Transitor

Reports

IOGP Report 647 IOGP Report 673 IOGP Report 675
Guidelines for the design Guidelines for design and Guidelines for venting
and operation of flare gas operations to minimize and minimization and vent
recovery system. avoid flaring. recovery systems

All documents can be downloaded from IOGP Bookstore - https://www.iogp.org/bookstore/
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Report 647 - Flare Gas Recovery System (FGRS)

* FGRS capture and compression of flare gas for other
uses/recycle

 Guide for initial evaluation, justification, design and operational
considerations of FGRS

» Overview of FGRS Components

» Focus on continuous flaring sources in normal operations

» Address measures for source recovery, flare isolation and flare
ignition
* Aims to assist

« engineering and operations staff at production, refining and
petrochemical

* engineering staff at design consultancies and EPC contractors.

* Flare isolation (e.g. liquid seal, valve closure)

* Flare ignition (pilots, kinetic ignition)
* Recovery systems (compressors, ejectors)

_________________

Flare Gas
Recovery +——
Equipment

Gases to lower

Ignition
System

pressure systems

Combustion
System

Automated
control valve Purging

v

Main Facility
Process

_______________

Sources

Flare Piping Network
Flare
~—  Closure
’7 Mechanism

Phase Separation Flare Knockout
Systems. Drum

Liquid Disposal
System

| Swstem. International

. Afsg_cl)gaétion 5 Years
of Oil& Gas
Producers LIL2024

Closing flare
header

Operating facility

Flare K.O. Drum

Recovered
CEERGEED




|IOGP Report 673 - Minimize and avoid flaring

 Guidance for design and implementation of solutions to assist
upstream oil and gas industry in minimizing or eliminating flared
gas sources and volumes throughout the lifecycle of their assets
 Implementation of solutions are subjected to:
* regulations, laws, and permits in the operating region

* individual company requirements and guidance

» Supplements the Flaring Management Guidance (IOGP-Ipieca-
GGFR Report 647)

* Industry experience
* Flare gas source reduction

* Focus on upstream

20

Design
 concept development phase

 engineering development phase
Operation — Commissioning and startup

Operation — Production
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|IOGP Report 675 - Venting minimization and vent
recovery systems

General guidance on vent minimization, VRU design
considerations and HC Blanketing systems for cargo tanks on
FPSOs.

Focus on upstream

‘ ® Dry gas compressor seals
® Vent header (measured values)

® Produced water treatment system

® HC purge and blanket gas

Assist engineering and operations

Preliminary evaluation and design considerations for vapor
recovery units (VRUSs)

" (Gas leaks [ fugitive

* Flare gas not burnt

s Triethylene glycol regeneration
= Compressor wet seals

= Other sources

» Overview of methane and other hydrocarbon

Figure 2 - Major methane emissions sources in the Norwegian offshore sector by percentage
of contribution

* Industry experiences

» HC Blanketing systems for cargo tanks on FPSOs
* VRU design

* Sources of venting S—-) -

(if neccessary)

Storage tank

* Vent source minimization and elimination

- \Vent source recovery

Figure 20 - Basic schematic showing YRU for a storage tank

International
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|IOGP Report 661

Recommended
practices for methane

emissions detection
and quantification
technologies
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|IOGP Report 661

Recommended practices for methane emissions detection and quantification technologies

Provides the user with a framework for:

« Criteria operators can consider in selecting technology

» Guidance on technology deployment

* Measurement, detection, quantification technology combinations
» Facilitate improved methane management/emissions reporting.

« https://www.iogp.org/bookstore/product/recommended-
practices-for-methane-emissions-detection-and-quantification-
technologies-upstream/

International
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https://www.iogp.org/bookstore/product/recommended-practices-for-methane-emissions-detection-and-quantification-technologies-upstream/
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No magic answer for the detection/quantification of Methane!!

» Detection and Quantification varies based on multiple factors:

m

. . )
Asset Type Enwronmental
Factors
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Recommended Practices Document — Project Structure

25

» Carbon Limits Analysis

* Technology Providers

* Industry/Researcher Input
* Project Task Force

» Scientific Publications

A

Decision trees

Allow the users to navigate the different
objectives and situations Help them
narrow down the purpose of technology
deployment

Technology Filtering Tool

Operators can narrow down suitable
technologies for their purpose and given
their site conditions

Recommendations for operators

Technologies Datasheets

Factsheet for each technology to provide
more details on the technology and validation
of results for the operator’s reference

Technologies [

60+
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-
Decision Trees -

What is the main objective?

iy wmlon-raby
What is the targeted level of detail for the emissions inventory?
Senple. source level Sc.: ,.c::.v wenlory :}‘:!'.."J‘ level inventory and
* How can technologies be deployed to meet the objectives? e | Sninmeek | podeenta
with OCMP lavel 31 m"'t"‘?‘:":?:‘?:" G Tx:n:g»::.o:‘lo q nkre
- ~ E 4
) ) ) n Screening of components and sites to list emission sources
Main objectives
Reduce emissions Report and reduce emissions v v 3 v
Source-level Source-level
n quantification n quantification n Source-level quantification
[optional) Isimplified]
Practical approach through a series of guided questions — l l J l
narrow down situation and purpose Mg S
Assess, prioritize and implement emission reduction quantification - site/group of
Network of trees

equipment level

@ Overview @ Site quantification J l

s Group
e 2 n of sites
@ Site and source screening Single site reconciliation reconciliation

reconciliation
@ Source quantification @ Group of sites reconciliation l J

Assess, prioritize and implement
emission reduction
Report emissions
Available in the report: https://www.iogp.org/bookstore/product/recommended-practices-
for-methane-emissions-detection-and-quantification-technologies-upstream/,
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Technology Datasheets

Structured compilation of data

GHGSAT - Satelite Sensor Validation

H, g souroes of CH, from around 500 k. abiove the Earts surtace.
Patented imageng interierometer. capabie of obsaning emessions by merging mubple sources of kght. Sabebtes can create an nterlerence

General Information = e

@

Deployment Method Satelite &l
Sarsor Classfication and Type e M|
Fabey-Parct
Business medel Data Product - Once surveilance in planned, GHGSal monitors facikty and provides emissions )
F A r— estmates 1o the aperatiors
Perodc Monanng
. . Flanned survedance: irequency drpencs on operaior regurements. As per iechnokogy
Frequency - for technalogy deployment Frovider. sunvedance can be dane waih 1-day advance nobce Typically, once a marth survey & €]
ecn. speciications ittt el Ko et e hens ol
A par Sharwn ot prt], GHGSat has 3 14-day repeat cyche
1 image per visit tdayzfora or 18 T day a e

Environmental Conditions

Vaidation

Farvd Systenns provides & camerd based, stabonary, Continuous ¢ g methane (.
. . inchudes a choud platiorm that provadess emissions data and image-based alerts via web portal, emai or APL
Location Conditions - 5
Sergor Classification and Type: mmm;'m[ma ]
Business model Instrument can be purchassd or rented.
{insirument 7 cifered ®
Contirusus monlioring
Frequency - for fechnciogy ceplyment hoirs. . 8 system for day ana Fight= (C]
opmration {under
Deployment Information F— =
Poterital fo cover Mulliple siles per Mo (5]
&)

Cparating Roghrs North Amenca a3 of Novembar 2022. deployments plannad in other consnants

5 ooy dect i 2015

Links to Additional information [ I .

Al comporsed lavel - Mayoe
1-10kgh

Dutecbon Threshold / Precision )]
n [METEC ADED testing) IOwer under lah conamons
Detection Threshold vakdaton o ®LE LR

By METEC, ADED, A FEMP approved
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Use of the Technology Filtering Tool

Link to Technology Filtering Tool

ssourus - worstreas - resources - wews - (TS

Years

1974-2024

> P International
.l Association
I of Oil& Gas

Producers

Explore the methane detection and
quantification technology filtering tool

to the meth d ion and quantification technology filtering
tool - your comprehensive ruoum for mitigating methane emissions.
Developed by the Internati Association of Oil & Gas Producers (I0GP),

0GCI, and Ipieca, this online technology filtering tool features detailed
technology data sheets covering over 50 technologies, and decision trees to
guide technology deployment,

We have released this database tool, and a recommended practices guide,
to help operators select and deploy methane detection and quantification
technologies.

Preliminary Preferences

International
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https://www.iogp.org/workstreams/environment/environment/methane-emissions-detection-and-quantification/methane-detection-and-quantification-technology-filtering-tool/tool/

Recommended Practices for flares

Recommended Practices for flares
Background

« Flaring: burning undesirable or surplus gas in an open-
atmosphere flame

» Flaring converts flared gases (including methane) into carbon
dioxide.

= GWP of CH, 82.5/29.8 times greater than CO, over a 20/100
vear period

= 139 billion m® of gas was flared in 2022

* Motivation for initiatives such as ZRF program

JE——
Flared Volumes

Flare Des;gn Satellites Aircraft Drones

1 <

Environmental Conditi

{ Fixed Numerical Predictive
Sensors Models Measuremen

D
S @ @ %E
Operstion | l% u p@]c%

4

Age

] S———

World Bank GMFR. Global Gas Flaring Data: https://www.worldbank.org/en/programs/gasflaringreduction/global-flaring-data

29

+ Ongoing Industry Effort
+ Great to measure, but also important to remember

to focus on mitigation Q
+ Work is complementary to OGCI, IOGP and Ipieca

RP, Methane Flaring Toolkit, World Bank ZRF

Project and report ongoing and expected to be made available later this year

International
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Recommended Practices Document:
Integration of Flare Technologies

30

Decision trees

Allow the users to navigate the different
objectives and situations Help them
narrow down the purpose of technology
deployment

CH, Technology Filtering Tool

Operators can narrow down suitable CH,
technologies for their purpose and given
their site conditions

Flare Technology Filtering Tool

Operators can narrow down suitable flare
technologies for their purpose and given
their site conditions

Recommendations for operators

Technologies Datasheets

Datasheet for each technology to provide
more details on the technology and validation
of results for the operator’s reference

ek Pt SO G B 000k v b e T
Tty

st ol a arbood el st (G5t ha Mot eps e

[ Raquises s seewss? o
Ponewiiad e ecm matple e por
depioqmernts

s o A b beaplaoed
Snaa 2K

| Operaticnd sie
— —

CH,4 Technologies  Flare Technologies
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Technology Filtering Tool Options

Step 1: Select prefiminary preferences

The goal of Step 1 & to filter technologies
based on preliminary aspects, aucil for

the operator to consider while filtering

wl Hihecels

Step 2: Select area characteristics

in step 2, itis oudal to understand the
rea and locatson - such as ususl
itation and 50 on
fittered based on
their sultabiity in different weather
conditions.

Htherels

Note: Select the ontion “(AlI”
he

Operator preferences

Mu«mwmn’ﬂmwﬁm&mmh
rzehnobg-esthotn«dam to site. Select All if no peeference)
() tan)
No
Yoz

Deployment method (Multipie cptions can be selected)
7| Drore

Preferred business model (Multiple aptions con be sefected)
7| Both instrument and data product

/] Onta proguct

7] Duta punlicly wewiadie

(/] instrument - to be purchased

Visual / Non-visual Product (Select Al if no preference)

© (A%

Non-visual

Visual
Area characteristics
Preferred offshore applicabilty (Multiple options can be selected) When will the technology be used? (Technologies thot do rot require
7| Apglicable OMshore - ACCess 19 5/te NOE required wwm«»umadqwm
[7] Asplicable Ctshore - Cartied ) (A9)
/| Not Appicasie Day or might
v A ~Based on Only during the cay

/\M'“NW“ But Aot certifed

Prefarred applicability around/over water?
[Muitiple options con be selected)

(7] Azglicable

/] Not Appicatle

Preferred apolicability with snow coverage?
Muitiple options can be selected)

Preferred applicability during high cloud coverage?
(Muitiple options con be selected)

Step 3: Alm of deployment

In step 3, technologies are filtered based
on the operator’s aim for deployment
Technologies vary in their detection and
quantification characteristics, which are
fitered in this step.

Note: Seiect the option “(AIl".  there is
e seecific eeference for the it

Aim of deployment

Step 4: Finalizing technology aspects

In step 4, operators can refine the
technology characteristics and select the
leved of validation of some criteria
selected in Step 3

Cif there s

detect emissions at site level?
A cppons ton be seicted
7| Maybe
VI NS
7] Yot

Preferred detecton threshoid category (ig/h)
{Multiple options can be selected)

110

1010200

20080 1000

Greater than 1000

Letsthan

Unspected

GRS

Periodic monnoring

Should the technology quantify at the i
@) 1A

No

Yer

7 (Select All if no prefe

{Select ATY ke

Technology validation

Preferred validation of detection threshoid
(Muttiple options con be selected)

V] tan

Not Aspiicable for this technology

Not Vaidates

Preferred validation of quantification
uncertainty (Multiple options con be selected)
Yl

Not Agplicatie for this technoiogy

Not Vaidated
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Technology Filtering Tool Options — Filter to narrow down further

Step 3: Aim of deployment

In step 3, technologies are filtered based
on the operator’s aim for deployment
Technologies vary In thelr detection and
quantification characteristics, which are
filtered in this step

32

Aim of deployment

Detection aznects
Should each deployment cover muitiple sites?
(Muiltiple options con be seiected)
7] Mayoe
v No
V1 Yes

Shaould technology cetect emissions at equipment fevel?
Multiple options con be selected)

Should technology quantify emissions at basin level?
{Muitiple options con be selected)

vINe

71 Yex

Should technology quantify emissions at equipment level?
(Muiltiple options con be selected)

V] Mayse

v Ne
Yo

<Ji<J

Should technology detect emissions at site level?

(Multiple options con be selected)

7] Mayoe

7] No

7] Yes
Should technology detect emissions at component level?
(Multiple options con be selected)

/) Maybe
No
Yes

Should technology quantify emissions at site level?
(Multiple

options con be selected)
Mayte
No
v Yoz
Should technology quantify emissions at component level?
(Multiple options can be selected)
(V] Maybe
v} No
V) Yos

Provider Name
AddGlobe

Adlares

ASl

Atmosfir

Bridger

Carbon Mapper - Planet
Clean Connect
DigitalGlobe

ESA

GHGSat
Heath Consultants

HETEK

Kairos

Kuva

Longpath Technologies
MFE Instruments
Mirico
NASA/USGS
NevadaNano
Opgal

Orbital Sidekick
Pergam-Suisse

Technoloav name
GFM 2.0

Charm

PRISMA

D-fenceline

Gas Mapping Udar (GML)
Carbon Mapper
Autonomous 365
Worldview3

Sentinel-2

TROPOMI

GHGSat Constellation
Detecto-Pak Infrared+ ..

DISCOVER Advanced Mobile Leak Dete..
Remote Methane Leak Detector (RMLD..

HETEK Flow Sampler
LeaksSurveyor

Kuva Daylight

Longpath Laser System
SPOT Robotic Dog

ORION

Landsat-8

MPS Methane Gas Sensor
EyeCgas 2.0

Hyperspectral monitoring solutions

ALMA
Laser Falcon

LMm (Laser Methane mini)
LMS (Laser Methane Scanner)

SELMA Duo
SELMA Roof-Dome

Deolovme..
Handheld

Helicopter
Satellite - Pub..
Stationary
Plane

Satellite
Stationary
Satellite - Pub..
Satellite - Pub..
Satellite - Pub..
Satellite
Handheld
Onroad vehicle
Handheld
Handheld
Plane
Stationary
Stationary
Drone
Stationary
Sateliite - Pub..
Stationary
Handheld
Satellite

Plane

Plane
Handheld
Stationary
Onroad vehicle
Onroad vehicle

Operating regions
Europe, Canada and United States. Plans for Middle East exist

Europe

Worldwide

North America currently. Open to selling to other regions.
North America

Northa America currently. Worldwide from 2023.

USA

Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

US, Canada, Europe

North America, South America, and Europe

North America. Deployments planned in other continents
North America. Deployment in more regions in the foreseeable future.
North America

Worldwide

Worldwide

North America, Europe, Middle East, Africa currently
Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

Years
1974-2024
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Access all our
Energy Transition
Reports
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For more information please contact:

Dr. Faye Gerard, Energy Transition and Americas Regional Director  fge@iogp.org

IOGP Headquarters

City Tower, 40 Basinghall St, London EC2V 5DE, United Kingdom
T: +44 20 4570 6879
E: reception@iogp.org

IOGP Americas IOGP Asia Pacific IOGP Europe IOGP Middle East & Africa

T: +1 281 219 9908 T:+617 2139 9714 T:+32 2882 16 53 T: +244 226 434 245 WWW-iogp-Org
E: reception-americas@iogp.org E: reception-asiapacific@iogp.org E: reception-europe@iogp.org E: reception-mea@iogp.org
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