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Methane Quantification & Reduction Challenges

Varying Measurement Technologies

Requires Collaboration between Domains &
Business Segments

Balancing Cost, Efficiency & Feasibility
Across Asset Lifecycle

Tracking progress on a source-by-source
basis

Varies significantly between asset

Sources: EPA, EDF, ICF, Devon Energy

Number ot

Platforms With Count on All CH; Emissions | CH; Emissions
Category Emissions Source Source Platforms (tonnes/year) (m*/year)
Venting (new) Centrifugal compressor wet seal oil degassing 10 148 22,923 33,705,576
Venting Cold vent 4 4 2,558 3,761,669
Venting Glycol dehydrator 2 3 260 382,671
Venting (new) Reciprocating compressor rod packing venting 6 26 133 195,401
Venting (revised) | Storage tank - venting 9 11 95 139,907
Venting (new) Centrifugal compressor dry seal vent 3 17 92 135,506
Venting Mud degassing 2 2 5 8,056
Venting Pneumatic pumps 3 5 2 2,871
Venting Pressure/level controllers 2 4 1 1,450
Fugitives Fugitives — other equipment 15 19,840 1,255 1,845,549
Fugitives Fugitives — valves 15 30,671 726 1,067,724
Fugitives Fugitives — flanges 14 41,221 79 115,873
Fugitives Fugitives — connectors 15 34,151 45 65,739
Fugitives Fugitives — pumps 14 299 10 14,796
Fugitives Fugitives — centrifugal compressor, wet seal face 6 148 8 14,264
Fugitives Fugitives — centrifugal pack 8 125 7 10,355
Fugitives Fugitives — open-ended lines 3 436 4 6,192
Fugitives Fugitives — centrifugal compressor, dry seal face 3 17 1 1,857
Combustion Natural gas engine 6 13 1,023 1,504,872
Combustion Flare 14 47 127 186,859
Combustion Natural gas turbine 15 70 111 163,294
Combustion Boiler/heater/burner 5 17 & 5,900
Combustion Diesel engine 13 116 2 3,086
Combustion Drilling rig 5 5 0 0
Toatal Fmiccinne 29 478 43 339 4R7
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How Digital Can Enable Improvements in Methane Emission Management

Cost-Effective Technology Evaluation

Prioritize & Focus

Tracking & Monitoring

Workflows & Standards
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Identify Data Gaps — Establish Solid and Flexible Inventory

Emissions Data Connectors

SEES Foundation E&P Systems
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Reduction is not a one off exercise — Aim for continuous improvement

Establish Site & Source Monitoring
Methodology

Establish SMART End Goals

Don’t Replace - Utilize to Enable Actions

Build Sampling Strategy

fowM mhassan20@slb.com

« OGMP
New Project
@ Data-driven, action-focused initiative taking an innovative approach by collecting, integrating, and reconciling methane data.

Projects  Source Categories  Sampling Strategy

Stationary Combustion

Source 0GMP Source type Location Specific EF (Tg C) Method used
Sampling plan Turbine 1 Stationary Combustion 18° 34' 33.59" 73° 55' 6.59" 0.64 Drone
Not defined @ Defined
Turbine 2 Stationary Combustion 18° 34' 33.59" 73° 55' 6.59" 0.36 CEMS
Engine 1 Stationary Combustion 18° 34' 33.59" 73° 55' 6.59" 0.52 0GI
Engine 2 Stationary Combustion 18° 34'33.59" 73° 55' 6.59"
Engine 3 Stationary Combustion 18° 34'33.59" 73° 55' 6.59"
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Multi- Measurements Emissions Management

Lake Amel v

Define Smaller Projects
< Lake Amel

Overview Emission 1 Invent 0

Evaluate Measurement & Inspection
Strategies

Establish Combined Measurements Strategy

Localization Matter

Close The Loop

Storage Tank
10; 0938749357

Total Emisslons (CO2eq)
185.41

¥ Observations
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Cost-Effective Methane Reduction Strategies

Fastest Root to Reduction

Cost Sensitivity

Total Methane Reduction

Regulatory Compliance

Gas Savings

Sources: EPA, Abatement Cost Curves

Gas fueled engines and turbines -- Calalytic converters
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O 15- — High bleed pneumatic devices -- Low bleed
[ — High bleed pneumatic devices -- Low bleed
o 12= — Mine fugitives — Multiple measures
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