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REDUCING OWN CO, EMISSIONS IN A COST-EFFICIENT WAY

Efficiency, digitalisation and
sensoring

Design, electrification and
concepts

Hybridisation and st
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DELIVERING CLIMATE

IMPROVEMENTS
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* Increased target by 50% to
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« On track to deliver target
already in 2018 - two years
ahead of plan
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* New step up: another 2 million

tonnes yearly CO, reductions
by 2030

« Ambitious target - new ideas

and solutions needed
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200 ENERGY EFFICIENCY ACTIONS SINCE 2008

FLARE, PROCESS, GAS COMPRESSORS AND
GAS TURBINES

Selected examples:

Updating turbine control system on Oseberg Seor:
10 000 tonnes CO, reduction/year

Modified two gas compressors on Asgard A:
8 200 tonnes CO, reduction/year

Changed freshwater production on Statfjord A:
4 800 tonnes CO, reduction/year




SAFETY, SECURITY &

SUSTAINABILITY
Serious incident frequency (SIF) & Carbon-efficient oil and gas producer
NUMBER OF SERIOUS INCIDENTS IN STATOIL PER MILLION HOURS WORKED CO, INTENSITY (KG CO,/BOE)*

18 18

2.3 7 17
illio. 19
17
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Source: IOGP Environmental Performance Data 2015 Industry average
*Upstream (exploration and production) portfolio, based on operatorship Statoil

N3
<% Vstatoil




GLOBAL ANTHROPOGENIC GREENHO L

After carbon dioxide, methane :
is the second most important ORINATED GASES 2% NITROUS OXIDE 6%

greenhouse gas contributing to /

human-induced climate change
METHANE 16%

Source: IGU / U.S ENVIRONMENTAL PROTECTION
AGENCY

CARBON
DIOXIDE 11%
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GLOBAL ANTHROPOGENIC METHANE EMISSIONS

20% of antropogenic methane STATIONARY & MOBILE SOURCES 1% | AGRICULTURE 4%
emissions from oil and gas BIOMASS 3% / MANURE

q i i . o
production and distribution COAL MINING 6%

Source : EPA : . ENTERIC

LANDFILLS 11%
FERMENTATION 29% : -

OIL & GAS 20%

RICE CULTIVATION 10%

OTHER AGRICULTURE SOURCES 7% | \ WASTEWATER 9%
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EMISSIONS IN STATOIL'S GAS VALUE CHAIN

for gas from Norway to Germany and UK

UPSTREAM MIDSTREAM DOWNSTREAM

- Exploration/ production - Onshore gas processing - Receiving terminals in UK and
- Pipeline transport to gas - Pipeline transport to receiving Germany
processing plants terminals - Local storage, transmission and
distribution

- Data from external studies

- Data reported to Norwegian authorities (Exergia, Marcogaz, DBI)




Emissions in Statoil’s gas value
chain for gas from Norway to
Germany and UK

Total Germany

Total UK

Total GHG intensity

LEXERGIA: Study on actual GHG data for diesel. Petrol.

Kerosene and natural gas. July 2015

2DBI: Critical Evaluation of Default Values for the GHG
emissions of the Natural Gas Supply Chain. October

2016

8512
EXERGIA!?
5830
DBI2 5629
3687
STATOIL
3011
GRAMMES CO5eq/G)
Total methane loss rate
0.723
EXERGIA!?
0.348
DBI?2 0.163
0.2
STATOIL
0.25

LOSS RATE %




The downstream sector is
accountable for about

80% of the total methane
emissions in the gas value chain
for Norwegian gas to UK

and Germany

Methane UK

Methane Germany

Statoil estimate: methane loss ratio in percentage

0.038 0.038

EXPLORATION
& PRODUCTION

0.210
0.153
0.006 0.006
PROCESSING TRANSMISSION
& TRANSPORT & DISTRIBUTION




Methane contributes to about
5% of the total GHG emissions in
the up- and midstream sectors in
Norwegian gas production

Total CO, 1

CH4 as CO, equivalent

Statoil estimate: methane contribution to GHG emissions

TONNES CO;
546 550
9714017
99 155
1315774
UPSTREAM MIDSTREAM




HOW DO WE ESTIMATE METHANE EMISSIONS?

From upstream oil and gas production in Norway

For each methane leakage source
the prefered methane

quantificaiton method has been
defined: PRODUCED WATER Upstream pressure and produced water

TREATMENT volume

— Calculation from a computer programme
ColdvenlinnandsluqlliveemlssionslmmNolweglanonshoreoll GLYCOL REGENERATION (GRI—G LYcaIC)

and gas activitie:

Summary report

Prepared for the Norwegian Environment Agency

COMPRESSOR SEALS Vendor data and throughput
FLARE GAS NOT BURNT Logging time with unignited flaring
] Large gas leaks: Duration, volume

R e erey LEAKAGES IN THE PROCESS
e Small gas leaks: Detection by IR camera




Methane detection with IR
camera




CONCLUSION

GHG intensities of Norwegian
gas to UK and Germany are
considerably lower than
estimated in the Exergia study

Methane emission in Statoil's gas
value chain for UK and Germany
is well below the gas vs. coal
natural gas threshold and levels
in other gas markets

Lifecycle emissions up to consumer, GRAMMES COzeq/G)
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