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Methane
Emissions -
Oil & Gas
Value Chain

Source: ICF, Methane Emissions from the Oil and
Gas Industry: “Making Sense of the Noise,” 2015

PRODUCTION
(46% EMISSIONS)

Well pads leaks.
pneumatic devices,
storage tanks,

flaring, unloading
liquids from wells,

COMpPressors,
dehydrators

PROCESSING
(11% EMISSIONS)

Emissions from
gathering and
processing centers
- Dehydrators,
COMPressors,
prieumatic devices
and flaring
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TRANSMISSION&
STORAGE
(27% EMISSIONS)

Underground storage
facilities, compressor
venting and leaks,
transmission
compressors leaks,
prneumatic devices
and compressors

DISTRIBUTION
(16% EMISSIONS)

Above ground

& below ground
pipelines delivering
the final product



Oil & Gas
iIndustry
adoption of
Methane
Emissions

Source: Environmental Defense Fund (EFD) with

Accenture Strategy on Digital Methane Future

STAGE 2

STAGE2

STAGE1

STAGEO

« Adopt integrated, aystema-

bazed busineas brain
technology to automate aystem
optimization

« Leverage combinatorial

technology applications and
automated decizion making to
target zero emiszsions acroas
the value chain

» Automate pattern and trend

analyziz to enable limited
machine learning for trend
detection

« Leverage rcbuat historical

data to train Al algorithma to
predict and detect leaks and
mechanical anomalies

» Adopt digitally enabled ‘azezet

automation’ capabilities,
operatora can manage network
preaaure in real time

« &dopt a cloud-bazed data

management aolution to
centralise methane data

+ Integrate methane emizzions

and operational data to run
basic historical and correlation
analyzes and derive desper
insights arcund emizzicna
trends

» Build an emizzions bazeline
« Build an integrated methane

emiszsionz strategy

» Conduct a methane techneology

azzesament to identify areas
where methane monitoring
can be integrated into exiating
operational architecture
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SHELL DEPLOYS AITO IMPROVE OPERATING
FERFORMAMNCGE

Shell ia aiming for improved ocperating performance
with C3 loT aa ita artificial intelligence (Al) platform.
Shell will deploy the platform on Azure for a broad zet
of Al applications, starting with predictive mainte-
nance for hundreds of thousands of critical pieces of
equipment globally.®

BF LOWERS METHAMNE EMISSIONS EVENTS BY 74%

BF iz leveraging San Francisco-based Kelvin Inc'a
senzor and Al-enabled sclution to monitor and
remotely manage production operations in Wyoming.
BF estimates that methane emizzionz eventz from
venting have declined 74%, while production volumes
increased 20% and overall costs dropped 22%.

Recently, the Oil and Gaz Climate Initiative Climate
Investmenta fund announced that it haz invested in

Kelvin Inc., the first digital solution in the OGCI-CI

_portfolia®

CONTINUGUS METHANE DETECTION AT EQUINGR
Cwer the lazt several years, Equinor haz been testing
fixed, continuoua methane monitora at onshore asasta
in the United Statea. Thiz system integrates ambient
data with methane readings from laser-bazed senzora
to detect and guantify leaks. The data iz tranamitted
to tableta and assigned an alarm designation bazed on
the severity of the leak ®

METHANE REDUCTION FPROGRAM AT XTO

ExxonMobil US subszidiary, XTO, has established

a methane emizsions reduction program for all

US operations that both ensures compliance with
applicable regulationz and extends beyond regulatory
requirementa. XTC iz in the proceaa of phazing

out high bleed pneumatic devices and as of 2018,
they have replaced approximately two-thirds of

them. The company has rolled ocut a LDAR program
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Key Solutions

greenojo,

smart n sustainable solutions

~Methane leak hotspots detection
through Satellite Images (from the
oil fields)

~Pinpoint Methane leak location and
identify the cause of the leak

~ Estimate emission size and impact
from Methane leaks and emissions

~ Simulating effectiveness of
methane leak detection programs

~Support in ESG Reporting through
digital platforms

FEAST (Fugitive Emissions Abatement Simulation Toolkit) uses
Monte Carlo simulations to estimate the range of methane emissions
at a group of facilities under various emissions reduction scenarios
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Methane Emissions Detection - Computer Vision

f

ource : Applied Energy 257 (202
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Original frame

Detection
probability curve

Fixed background

1. First detection
probubility corve of
autommatic detection
syalem

2, Provided us with
deep knowledge of
how to operate the
autamatic system o
achieve high
ACCUTACY

GasVid: images Image GasNet: CNN
with leak classes | 7| preprocessing || detection module
1. First methane 1. Exploresd thres 1. First use of desp
leak video dstase different kindz of learnimg techmique
with leak size label background in methane leak
2. Large data size:; suhlraction detection
~1M frames of methods 2. Customized
labeled video of 2, Produced design of CHN
msethane leak detzction resulis sbructure
3. Covered a variety without collecting specifically for the
of distances & background images purpase of methane
environmental leak detection
conditions

Moving background MOG
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Methane Metrics - ESG Reporting Compliance

METRIC

EMISSIONE
RATE

EMISSIONS
REDUCTION
TARGET

LEAK
DETECTION
AND REPAIR

(LDAR)
PROTOCOL

METHANE
POLICY
POSITION

DESCRIPTION

Methara
Enissiunsf

Production
for
throughput)™

Quantitative,
time-bournd
tto
LCE
BMmiSsions.

Freguency,
scope (%
of assats
coverad), and
mathodol
{iLe. type

ui it
e i of LDAR
program.

Company
sition on
role of

ulation to
limit industry
BMmissions
and how
this position
differs from
that of trade
associations
and other
third party
organizations
o which the
company is a
membear.

WHY IT'S
IMPORTANT

CDP

Enables
comparison of
COHmpany
performance
over time,
and
COMPArisons
in methane
parformance
between
COMPAnBS.

Targets signal
importance of
msue, and drive
man nt
and siaff
parformance.

LDAR is the
most important
operational
practice to
wdentify and fix
accidantal leaks,
and all threa

it

Leading
corporate actors i
not only have
best-in-class
operations o
limit amissions,
but also
support policies
wiich m-mna
raputational

roduct risk

the whola

imdu i

OG 75

0677

0G73

HOW'"WHERE TO REPORT
SUSTAINABILITY us 10-K
REFPORT FILING
GRI IPIECA SASE
SRS E1-C3, MRO101-01
505-4, page ard
page 21 45 MAO102-01
line 412
SRS A M/A
302-2-c-hi
page 12
line 144
SAS MA NAO101-03
F01-2-c-iii, and
page 12 NARO102-02
line 144
SRS SE14-01, NAMO1-25
61512, page 124
page 10
lina 102

LEADING COMPANY
EXAMPLES

Marathon Qil,
Chevron, and EOG
report a methane
BMissions rate.

Southwestarm Energy
reports conducting
at least once a
year on B&% of total
wall count using an
OGIFLIR camera.

Statoil has disclosed
a public poficy
position on methana
requlations to
“suppoart with minaor
axcaptions. ™™

BEGINNER

Reports on ona of the
methane matrics

HHJGI‘IS mathane emissions
data separate from other
GHGs.

Mo methana reduction targat
or firm plans to set one.

Does not support
shareholder resolutions
soaking improved meathana
disclosura.

INTERMEDIATE

* Reports against 2-3 methane

metrics.

Uses best management
practice quantitative target,
(e.g. conducting LDAA on
a % of assats, reducing
methans leaks incidencea
rate par inspaction, improve
frequency of LDAR)

Mewutral stance on methane
disclosura resolutions.

EXPERT

Reparts against all the above

metrics.

Reported information is
audited by third-party.

Transparently reporis
prograss against public
methane reduction targeds.

Supports appropriate
methane disclosure
shareholder resolutions, if

applicable.
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Q
80: Applied Analytics for Digital Enterprises
o ‘o0

Thank You

Greenojo provides Automation, Analytics and Al solutions to
enterprise customers

For RFPs, Solutions and Sales/Partner
enquiries, connect us at - sales@greenojo.com
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