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The hydrocarbon emission accounting challenge

You cannot manage what 

you cannot measure.

Reporting emissions is only one dimension.

Net zero goals are set by global (COPS), 

governments and companies. 

Reducing emissions requires a baseline, 

targets and the ability to monitor emissions. 

Monitoring and reducing emissions work 

best when coupled to managing the source 

of emissions. 

Hydrocarbon accounting is one such 

source where emissions is one of its 

value indicators. 

Regulatory governments and 

industry set standards. 

Reporting 

& Monitoring
Need to measure 

and model emission 

from known and 

unknown sources.  

Data Capture 

& Data Quality

Required to validate 

and verify 

emissions from 

results to source. 

Audit trails

Account for all GHG 

and non-GHG emissions 

throughout the values 

chain. 

Direct and 

indirect emissions
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Emission scopes

Scope 2 - Indirect

From generation of 

purchased energy + tie-ins

Scope 1 - Direct

From own or 

controlled sources* 

Scope 3 - Indirect

Upstream / 

downstream (XEM 3.0)
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Emission strategy – a proactive approach

Execute and 
monitor

Measurement and 
reduction targets

Establish a 
baseline

Measurement & 
reduction scenarios

02 01

03

04 05
Offset carbon 
emissions

Monitor & Report

Decide & Act

Plan & Forecast

Measure & Detect
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Emission inventories defined

𝐸 = 

𝑖=1

#𝑠𝑜𝑢𝑟𝑐𝑒𝑠

𝐸𝐹𝑖 ∙ 𝐴𝑖
Sum emission inventory

*Currently not included in EC Env.
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Emission inventories defined

𝐸 = 

𝑖=1

#𝑠𝑜𝑢𝑟𝑐𝑒𝑠

𝐸𝐹𝑖 × 𝐴𝑖
Sum emission inventory

*Currently not included in EC Env.

𝐸𝐶𝑂2𝑒 = 

𝑖=1

#𝐺𝐻𝐺 𝑠𝑜𝑢𝑟𝑐𝑒𝑠

𝐸𝐹𝑖 × 𝐴𝑖 × 𝐺𝑊𝑃𝐺𝐻𝐺𝑖
CO2 equivalents as 

a “common currency”
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Emission inventories defined

𝐸 = 

𝑖=1

#𝑠𝑜𝑢𝑟𝑐𝑒𝑠

𝐸𝐹𝑖 ∙ 𝐴𝑖
Sum emission inventory

𝐸𝐺𝐻𝐺 = 𝐸𝐶𝑂2𝑒
𝐶𝑜𝑚𝑏𝑢𝑠𝑡𝑖𝑜𝑛 + 𝐸𝐶𝑂2𝑒

𝐷𝑖𝑟𝑒𝑐𝑡 + 𝐸𝐶𝑂2𝑒
𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡

− 𝐸𝐶𝑂2
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

+ 𝐸𝐶𝑂2
𝐶𝐶𝑆+ 𝐸𝐶𝑂2

𝑜𝑓𝑓𝑠𝑒𝑡
∗

GHG Inventory

*Currently not included in EC Env.
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Emission monitoring methodology

Electricity and 
energy

Vented and 
fugitive gas

Flare & Stationary 
combustion

Liquid  and 
gaseous fuel

02 01

03

04 05
Currencies 
and quantities*

Measured emission 
factors (CEMS)

Estimated emission 
factors (PEMS)

Referenced emission 
factors (PEMS)

Energy / volume 
conversions 
(GCV/NCV)

Sources
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Emission monitoring approaches

PEMS – Predictive Emission Monitoring Systems

Software – estimating emissions by 

mathematical models

Hardware based - from measured concentration 

to emissions

CEMS – Continuous Emission Monitoring Systems
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Continuous Emission Monitoring System (CEMS)

• Chemiluminescence

• Pulsed Fluorescence

• NDIR / FTIR

• Flame Ionization

• Zirconium Oxide

Gas 

sampling

Flow 

meter

Temp./ 

Pres.

Dust

Stack

CO2

VOC TRS

Cl2

NOX

CH4

H2S

THC

NH3

SOX

O2

CO
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PEMS – Example parametric model

Stationary combustion – component analysis

𝐸𝐶𝑂2 = 𝑉𝑓𝑙𝑎𝑟𝑒 ×
1

𝐾𝑚𝑜𝑙𝑎𝑟 𝑣𝑜𝑙
×𝑀𝑊𝐶𝑂2 × 𝐾𝑚𝑎𝑠𝑠 × 

𝑚𝑜𝑙𝑒𝐻𝐶
𝑚𝑜𝑙𝑒𝑔

×
𝑛𝐶 , 𝑓𝑢𝑒𝑙 𝑚𝑜𝑙𝑒𝐶

𝑚𝑜𝑙𝑒𝐻𝐶
×

𝐸𝑓 ∙ 𝑚𝑜𝑙𝑒𝐶𝑂2,𝑓

𝑚𝑜𝑙𝑒𝐶,𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑
+
𝑛𝐶 𝑚𝑜𝑙𝑒𝐶𝑂2
𝑚𝑜𝑙𝑒𝑔

E&P Forum, 1994, control device performance, EPA GHGRP Subpart W5, and results from the more recent flare studies

CO2 from hydrocarbon Inherent CO2Conversion

Flare gas

Flue gas

𝐻𝐶 + 𝐶𝑂2
𝑔

𝐶𝑂2
∆ + 𝐶𝑂2

𝑔
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EC Environmental plug-in enables emissions with EC

Reporting 

& Analytics

Hydrocarbon 

accounting

Modules 

and tools

E
n
e
rg

y
 C

o
m

p
o
n
e

n
ts

EC Hydrocarbon accounting

Emissions management with EC

EC Environmental (XEM)
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EC Environmental plug-in enables emissions with EC

EC 

Environmental 

2.2

Library calculations – pre-config

Inert 

emissions

Total 

CO2

CH4

CH4 CO2e

N2O

N2O 

CO2e

Total 

gas

Total 

GHG

Total 

Carbon

nmVOC

𝑓(𝑥)

𝑓(𝑥)

Emission 
factors

Emission 
results

Configuration Emission Config Method selection Unit conversion config

Production / Transport

EC

13.1

13.2

Automation Analytics

Allocation 

network

Component 

analysis

Calculation 

library

Daily allocation

Production 

data

GHG Status

Streams

Volume 

distribution

Emission 

locations

Emission 

allocation

Emissions 

status

Trends Compliance

BPM / Tasks
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EC hydrocarbon accounting – stream activity for emissions
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Stream examples

Flare Gas

Flue gas

𝐻𝐶 + 𝐶𝑂2
𝑔

𝐶𝑂2
∆ + 𝐶𝑂2

𝑔
+ 𝐶𝐻4

𝑟

Venting and flaring

Flare Gas

Flue gas

𝐻𝐶 + 𝐶𝑂2
𝑔

𝐶𝑂2
∆ + 𝐶𝑂2

𝑔
+ 𝐶𝐻4

𝑟

Vent

𝐶𝑂2
𝑔
+ 𝐶𝐻4 + 𝑛𝑚𝑉𝑂𝐶

Flaring
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Stream examples

Scope 2 emissions – Electricity mixStationary combustion – fuel or CEMS

Gas Fuel

Flue gas (exhaust)

Liquid Fuel
• Volume 

• Energy (HHV, LHV)

𝐻𝐶 + 𝐶𝑂2
𝑔

𝐻𝐶𝑓𝑢𝑒𝑙

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛
𝑓𝑎𝑐𝑡𝑜𝑟𝑠
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Allocations and meter data for emissions
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Pre-configured calculations
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Customizable and auditable equations with EC Calculations
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Example: Emission vs. hydrocarbon totals
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Example: emission response vs production
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What’s coming in EC Environmental 3.0

Emission 

scenarios

Sub-daily 

emissions

Scope 3 

emissions

Emission intensity 

calculations
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Roadmap 2023/24

2.2

Q2 2023

Q3 2023

Q4 2023

2024 

3.0

3.x

Future

• New pre-config

• Standard BPM

• Scope 3 emissions

• Additional calculations

• Emission scenarios

• Emission intensity 

• Sulfur emissions

• LNG and cargo emission

• Regulatory reporting structure

• Emission targets and analytics

• Emission error and uncertainties

• Carbon offset

• Carbon economics

• Forecasting / PEMS (ML/AI)

• Forecast scenarios
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EC Environmental: Towards net zero carbon

Focus on environmental 

impact drives regulatory 

requirements

You cannot 

manage what you 

cannot measure

Mitigation strategy and 

resolutions impacts 

operational cost & revenue

Use data and information 

to monitor and report

emissions

Make decisions to balance 

cost of mitigation and 

revenue


