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Technip Energies offers environmental
and economic solutions

Environmental excellence is © Continuous evaluation of the
ensured by the integration of ISO business environmental context,
: : : of our risks and opportunities
14001 requirements into Technip
Energies businesses, notably:
Tendering / Process-Engineering © Definition of specific objectives
/ Procurement/ Construction and regular communication
.o of the performances obtained.
of onshore and offshore facilities
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Technip Energies studies the solutions that will allow our clients
to implement an environmental strategy adapted to their projects
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Circular Economy

Increasing resource efficiency use, reducing environmental impact

3 domainsand 7 drivers ofaction applied
at different stages of projectlifetime

Sustainable supply
Ecodesign
Market solutions

Industrial symbiosis

Economy of functionality

Responsible consumption

Consumers

requirements &

behaviors Product lifetime extension
Waste management Recycling
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During each projectphase,somedrivers can shift
your businessfromlinearto circular economy

Improve the

Reduce pressure security of the

on the ................ m— .y | of raw
environment ° d PRY
/ \ materials
MAIN
BENEFITS

o o .
ncrease -' S Stimulate
competitiveness innovation

Boost economic growth

Technip Energies Environmental solutions



Environmental Aspects Identification, ENVID
A multi-disciplinary analysis of impacts and opportunities

Lead to safer and more cost- — Assess impacts

effective design and project Process Scheme Impacts on nearby protected species,

execution pre-existing contaminated soil, groundwater
: consumption in sensitive area

Node

ENVID - > Recommandations to mitigate
is applied
to all projects MAIN Aspects

Identify opportunities
executed fy opp
Reuse water, minimize waste generation,

by Technip BENEFITS Impact
c _ save energy
nergies ReqUTNE Propose effective solutions
[ ]

Control Measures

Inform responsible parties

Provide essential input that Action Inform participants of the aspects under their
may influence the project control and the expected control method

design and execution phases
in the way we protect the
environment
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Best Available Techniques (BAT)

Prevention and control of industrial emissions of pollutants

We provideour clients:

+ Early identification of best techniques and timely implementation in the design

« Demonstration of compliance to the Industrial Emission Directive (IED) from the European
Union as well as improvement of propositions

Adapted to specific
stakeholdersin
the energy industry

Best availabletechniquesare applied to all European
projects carried outby Technip Energies

Collect information /I\/l AIN\ Ensure a high level

on exising and of human health
economically - ® - _
achievable prevention B E N E F I T S and environmental

techniques / protection
@ TECHNIP
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BAT screening tool
Calculation note

A4

Design
Evaluate opportunities

Vv

BAT Review
Document status

A4

Report
Clients, authorities...

Industrial sectors
selected for BAT
determination

BAT adapted to each
industrial sector have
been defined by
authorities to include
inputs from

all stakeholders,
governments,
industries, NGOs
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Life Cycle Assessment (LCA)

Measuring environmental impacts during the life cycle of an equipment/unit/facility

Eco-designstudy A 4-step methodology Improved Burner Case Study Vv

*DEFINE

Assumptions and scope of the study

*INVENTORY

Resource consumption, Polluant emissions, Economic Eutrophication
evaluation

*QUANTIFY

Human toxicity, Respiratory effect, Ozone layer

depletion, Photochemical oxidation, Acidification,
Eutrophication, Ecotoxicity, Global warming, Acidification
Mineral extraction, Non-renewable energy

*INTERPRET

Human health, Ecosystem quality, Climate change,
Resource depletion

*WAY FORWARD
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Photochemical
oxidation

Fossil fuels
depletion

Global
warming

Human
toxicity

Base case

® Improved Burners

For each selected
option, solutions
availability,
CAPEX and OPEX,
are quantified

to supportdecision
making

By implementing an improved
burner (very low NOX),
impact on human toxicity,
eutrophisation and
acidification is reduced
around 25%.

For a CAPEX increase

of approximatively 2%
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Plant Operation Services
Smart maintenance, cybersecurity, performance improvement

* L : : 0} @ Technip Energies offersawiderange
Downtime reduction @ of digital services for operation and

maintenance phases.

Production
improvement

( Optimize turnarounds Maximize s as
integrity to optimize:

Experts assist remotely and on premise

& availability « Plant performances
e Maintenance
Coz e OPEX
| RC

NV And also support:

_ : - « Utilization of assets -
Utilities consumptions CO, emissions + Safety management
diminution reduction « Environmental impacts
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Technip Energies takes into account the environmental requirements

specific to the project characteristics and can propose best
environmental solutions
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Water Preservation

Usage reduction, optimization, treatment and reuse

Consumed and discharged water
must be identified. All projects

usually implement processes

to reduce water consumption e
and valorizeresourcesrecycling.

Technip Energies process teams evaluate
and proposewater efficiency solutions developed
In projects

o
Cost savings

4 R philosophy .
©

REDUCE m,&dm

REPLACE BENEFITS

y

RECYCLE

The purpose was to build one of the largest refinery and
petrochemical complexes in the world.

The complex includes:

* A 300 000 bpd capacity refinery
* A Naphta steam cracker, 1.3'millions pef year capacny
» Petrochemical derivative units y

The 3 main achievements: e

« Storm water collected and used as firewater backup

+ Storm water collected and used as cooling water
makeup

» Demineralization reject - from nanofiltration un'

reused as raw water
supply reliability, reduced pumping

Rapid project Malaysia
and reduced treatment
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Standardization of Piping Material

Piping classes defining the « standard materials » to be used

90% of piping standardized for Yamal LNG
and Coral FLNG

Allow our Improve

partners to maintenance
pool and and repa_tir
optimize MAIN ona sectlon

resources . of pipe

and BENEFITS leading

production to material
means to lifetime
reduce cost increase
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For each project, Technip Energies develops
the piping classes defining the « standard
materials » to be used following several criteria:

e — : .
= “ !“ - ‘ Technlcal and s company
—— \;mr requirements
. C £

e S« Materials selection avoiding

g (3' e corrosion and future leakage.
d B « Mechanical properties
’ :_ » Capability of vendors production
- » Determination of the emission
class of connectors, valves

and equipment appropriate
to the fluid transported
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Noise Control Management

Concept-to-commissioning noise and vibration consultancy

Supportprojectsin strict
regulatory contexts (Australia,
North Sea & Korea)or in
noise-sensitive certification
bodies wherethe challenge

IS to obtain permitting

B > 23000)
> W0 008)

> 400 ciA)
> 48 00BA)
> 800cBiA)

Noise | : e

- T2000A)

3D acoustic model

* Equipment noise & vibration

.l -
g3 ‘
Steam blowing I | ‘

during commissioning, a very noisy activity that

specifications

* Environmental noise mapping, can create severe disturbance

workplace noise exposure analysis,

acoustic coverage for alarm Almost all of the Decrease noise
* Structure born noise assessment, projects carried out by MAIN impact

vibration”StRE Technip Energies are - and IinEed isks
* Noise survey (Factory acceptance subject to an acoustic B ENEF|TS

test, commissioning, in-site...)

_ for the neighborhood
risk assessment and the operators
TECHNIP
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Biodiversity Protection

Impact on fauna and flora

Technip Energies has patented an innovative proactive system, the BirdVIGI™,

to predict migratory bird crossings and lower structure lighting.

Avalilable for onshore and offshore projects
(new and existing) located in migratory corridors

Predict /MAlN\ Model

migratory and reduce

bird "*\ BENEFITS |* unitlighting

crossing \ / dispersion
@ TECHNIP
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\
A\~

OFFSHORE

Evaluate the lighting
dispersion of the facility

ONSHORE e

=

\ Yo

Determine the impact on > Implement  the

species and propose mitigation system on the project
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Waste Minimization and Valorization

Reducing the streams; pretreat and optimize recycling channels

TechnipEnergies developswaste managementto reducethe streams at the source,
perform pretreatmentand optimizerecyclingchannels for local waste contractors.

— , = v L A/ —> Containtzzrlsz,%/]vzi(lezrfordust T INCINERATION
IMPROVE OPERATIONAL EFFICIENCY suppression

ENVIRONMENT AFTER

RECYCLE QUALITY CHECK
—>| Hydrotesting waterafter [

treatment... REUSE
LOCAL INCINERATION RECOVER, RECYCLE
_ RECEPTION AREA Incl. energy/heat recovery @
Reduce project M AI N Ensure a

oy g . s ST wAES
waste an B E N E F I TS o ) COMPOST |

. Food wast -
discharge e codwase DONATION TO LOCAL
monitoring COMMUNITIES
STORAGE -
—>| Before off-site management [ LANDEILL
4

Electricequipment,lubeoil...

ONSITE OFFSITE
DIRECT MANAGEMENT INDIRECT MANAGEMENT

Support local economy
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Our mission
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Technip Energies has implemented many project solutions over

the years leading to environmental preservation and client
satisfaction
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Key references

Grangemouth refinery »

gy
BAT REVIEW ECODESIGN BAT REVIEW ECODESIGN
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Key references

-
PRELUDE

Prelude FLNG

Bl

Yamal LNG =

Duslo Ammonia

NOISE REDUCTION WASTE MANAGEMENT NOISE REDUCTION WASTE MINIMIZATION
Noise control management from engineering 75% of valorized waste Noise control during steam blowing Chemically-treated wood pallets have
phase to on-site noise reception phases (acoustic silencers) been replaced by heat treatment
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