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We are a global reference in low-carbon energy
and services. Imresponse to the urgency of? ,

climate change, our ambition is to become the ..
world leader in the zero-carbon transition“a% ‘
a service” for our customers, in particular global

companies and local authorities.

N

C

million invested in R&D
and €166M in start-ups
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.




We help our customers to improve their use of energy
and to reduce CO, emissions

A >y +Low cO, power
“#— generation

» We develop, build and operate power
plants delivering low CO2 energy
based on renewables and ever
greener natural gas.

- #1 in independent power
production

- 103GW D installed

- 90% low CO,

- 23% renewables @

* (1) At 31/12/2017, at 100 %. (2) Excl.pumped storage for hydro (3 %).

@ -Global
networks

» We develop, build and operate large
gas and electricity infrastructures,
ensuring energy supply.

- #1 gas infrastructure operator in
Europe

- 12 billion m3 gas storage capacity

- Global presence in power
transmission and distribution

8@& eCustomer
solutions
. ]

» We help our customers - individuals,
businesses, cities and territories — with
a wide range of energy, and beyond
energy, solutions.

- 24 million contracts worldwide

- Global leader in energy
solutions for cities

- 350+ District heating and cooling
networks worldwide



Northgate District Cooling:
ENGIE | co-owning and
operating the largest DCS in the
Philippines, reducing by 40% the

DISTRICT COOLING

\ CO2 emission from cooling./

ENGIE can design, finance,
build operate and maintain
cogenerations assets with

commitment on the performance

- J

COGENERATION

RENEWABLES

ENGIE can provide turkey

renewable energy solutions
from small to large scale

ENGIE
ALL-IN-ONE
SUSTAINABLE
PARTNER

ENGIE can provide solutions for

smart cities with fully integrated

solution, from energy, security,
transport, lighting, etc. Y,

ENERGY EFFICIENCY

* ENGIE can provide Energy
Efficiency solutions to utilities
production systems

* Deployment of 0T / digital
solutions to support improvement
quality of services and cost
monitoring of the airports.

- J

MICROGRID

ENGIE can provide specific
solution for remote island and
C&l customers, rural
electrification, or telecom tower
solarisation

- J




Shaping our world

66

Together with our clients it's
our mission to shape the world
of tomorrow. Backed by 150
years of experience in energy,
water and urban, we can
provide you engineering,
consultancy and project
management services and
be your partner in innovative
solutions, the zero-carbon
transition & digital
transformation.

Olivier Biancarelli, CEO

’



Tractebel Some facts & figures

G
41

Biogas,
. - biomethane &
160 <1 — 176 4,800
technical frequency key experts em ployees solutions
publications/ rate
year

o
HV substations

& transmission
5 O Water & h_ydro lines
power projects

@ different nationalities :
604

€660 064 O, a0 R

million turnover innovation files 300/
submitted to the O Urban &

environmental

Tractebel Awards are women projects




Wherever you are located

TR

€0

key figures

\ ' @ <10 projects
@ 10-50 projects
@ 50-100 projects
@ 100-500 projects
@ >1,000 projects
@ offices




Offering an A to Z Value Proposition

STRATEGY

* Digital Tools

* Master Plans

* Road Maps & Policy Studies
 Strategic & Technical Consultancy

DECOMMISSIONING

+ Dismantling

* Waste Management
» Soil Remediation

+ Site Redevelopment

OPERATION

Strategic O&M Engineering
Simulators & Training
Operation Support Solutions
Modification, Renovation, Lifetime Extension

PRE-INVESTMENT

« Master Plans & Policy Studies

« Due Diligence

* Pre-Feasibility & Feasibility Studies

« Conceptual Design

« Environmental Impact Assessment & Licensing

Basic & Detailed Design
Front-End Engineering Design
Basic & Detailed Design

Owner’s or Lender’s Engineering
Expedity & Quality Assurance
Project & Contract Management
EPC Management

Site Supervision & Commissioning



Offering you integrated approaches

Heat loss RENENEES
recovery

Energy

e Asbestos
efficiency

removal Thermal
energy
Acoustics & b-IL—leiI':iliirys 8(4360 technics
vibration 9 engineering

Complex Alrports & Rehabilitation
buildings stations

Spor't & Bu||d|ngs Industrial Energy
Hydropower leisure buildings storage

Energy Places of ~ Road Soil
Environmental Water storage mobility infrastructure remediation
social & resources &
economic climate .
Data centres Bridges &
consultancy change TS

Transmission
& Distribution

Zero-carbon Rail Traffic
transition infrastructure management

Green : Urban &
Coasts, ports Water . :
& mariFr)we sanitation & infrastructure Public heavy rail

places
facilities supply

Climate Power suppl
resilience Masterplans infraStlrLijecture o
Hydraulic & concepts

infrastructures Green Transport &
mobility Landscape logistics

Heritage Flood
protection

Urban
integration




Designing better cities and territories.
around the globe

-

Urban Design
vev_e_lopme_nt



Computerized simulation tools for optimum urban develooment
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POWERFUL MODELLING FOR E?EEEEJM PREDICTIVE ENERGY
e | 20

& sefaira DYNAMIC SIMULATION MODELING FOR
CITIES & DISTRICTS TO GO ZERO  Presumer PERFORMANCE & SYSTEM S DETAILED ENERGY ANALYSIS WITH CO,
CARBON SIZING FOR BUILDINGS EMISSIONS

COMPUTERIZED FLUID INDUSTRIAL DYNAMIC LIGHTING
future facilities

DYNAMICS FOR DATA CENTERS CYBERSECURITY ASSESSMENT

DIGITIZATION IS KEY




Engineering & Consulting based on modelling and simulation

Geothermal borehole Natural Ventllatlon H Ther!nic Dy_namic
Simulation Simulation Simulation

E 7 'Y ~
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Micro Wind Turbine Wind Slmulatlon Photovoltaic cells Shadow Simulation
Simulation optimization

F i Oestonsuider

Power recuperation Thermic Confort Natural lighting Simulation
on used water Analysis



INTEGRATED
APPROACH URBAN
ACTIVITIES

CO,

ZERO

CARBON
transition



The challenge
What do people really need (the most)?
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The challenge
What do people really need (the most)?
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The challenge
What do people really need (the most)?




Urgency to prepare Cities for the future




From global challenges to city perspectives. City perspectives are an answer to the
global challenges with which a city is confronted

GLOBAL CHALLENGES CITY PERSPECTIVES

CLIMATE CHANGE CIRCULAR CITY

RESOURCE SCARCITY INCLUSIVE CITY

TECHNOLOGISATION PRODUCTIVE CITY

DEMOGRAPHIC CHANGES ATTRACTIVE CITY

SOCIAL TRANSFORMATION RESILIENT CITY

GLOCALISATION CONNECTED CITY




A well-performing city should be balanced across all these different perspectives

- CIRCULAR CITY

A balanced city
contains all the
perspectives, the
different perspectives
complement each
other.

- INCLUSIVE CITY
- PRODUCTIVE CITY

- ATTRACTIVE CITY

When one
perspective isn’t
developed evenly in
the city, it will affect
future development.

. RESILIENT CITY

- CONNECTED CITY




We use the 360 City Scan to measure the level of maturity for the different themes
and perspectives within the city, and detect of potential areas of improvement
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A holistic methodology for a balanced city
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From Analysis of the city towards the identification of solutions which can actually
deliver measurable impact on the maturity of the city while reinforcing its DNA
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Abidjan
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Towards a (more) balanced city...

BALANCE OF THE CITY PERSPECTIVES

CIRCULARCITY 31%

INCLUSIVE CITY

ATTRACTIVECITY

PRODUCTIVE ITY

RESILIENT CITY

CONNECTED CITY

CIRCULARCITY

INCLUSIVE CITY

ATTRACTIVECITY

Abidjan is a productive
city and is positioning
itself as the economic

lung of Ivory Coast

PRODUCTIVECITY

RESILIENT CITY

CONNECTED CITY

Specific maturity of each perspective of the
city based on infrastructure / service
availability and their relative performance

MATURITY RATE

infrastructure 13%

efficiency - quality 5o%

5o%

efficiency - quality 25%

25%

efficiency - quality 25%

5o%

efficiency - quality

5o%

50%

30

63%



Towards solutions which can actually deliver measurable impact on the
maturity of the city while reinforcing its DNA => co-creation with stakeholders

 Prioritization with the city of perspectives to focus on for the development of a roadmap
 Identification per perspetive of solutions and projects which can serve this ambition for the city and its stakeholders

-——
-

~
g

-
e

AL1D gpsnD

EALTHCARE

QESILENT CiTy

-

~
Sy -




An integrated approach to design better cities

Phase 1
Go / No GO

Transport & Mobility Master Plan
Transport Infrastructure, Collective transport,

Shared wehides fleet, Autonomous Vehicles

360° City Scan Assessment

L -
i
_~“ Energy Master Plan
4 Local Renewable Energy Sources,
Energy Island or Smart Grid

Circular
Economy
Resource

p Water Management Master Plan
J y Living with water
Water as a resource

Waste Management Master Plan
Waste management, treatment and disposal

of the Urban Masterplan

efficiency

OPTIONAL - Smart Building Management Master Plan
BIM / CIM, Data & Security, Sustainability

Work package 1

Work package 2

Action plan and

integrated roadmap
implementation

Work package 3



URBAN DESIGN &
DEVELOPMENT

Spatial Design

Master Planning

Civic Architecture

Water Urbanism

Integrated Solutions

District Heating/Cooling Systems
Micro-grids




€26

billion
investment

enabled
infrastructure

Making 100 cities in Ind|a more resment attractive and A
sustainable. We are doing | master plannlng, smart city proposals
- bid process management preparatlon of feaS|b|I|ty reports and

prolect management W|th KPMG & PWC ' '




NNING METRO BAGUIO

ng aI of thls pl’OjeCt is to formulate a master plan for the BLISTT growth
center. This master plan, with a strong focus or stamable urban infrastructure
’ | guide n-makers in -
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tractebel-engie.com
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GREATER SPRINGEIEL
AUSTRALIA’S NEWE

We performed a city scan, and an u"rb“, d energy masterplan/roadmap -

to develop integrated solutions for Springfield, a fully planned city with the i

ambition to go zero net energy by 2038. ENGIE entered into a 50-year S 2 g W

strategic alliance with Springfield City Group and will invest in renewable )

energies and services. ] |
.. |




MOBILITY

Smart & Sustainable Mobility
Mobility Studies

Roads & Highways

Bridges & Tunnels

Urban & Heavy Rail
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GREEN

The Superintendency fort -}
to integrate the transport sy§ U :
bus fleet. We will benchmark*varlous n bus technol
infrastructure options by conducting a tota cost of owns
FIorlanopolls the best possible adwce
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RUSSELS MOBILITY "e

An ambitious prospective and mult|d|SC|pI|nary stua/ Moblllty IS no
longer considered from a transport perspective only. It is now
analysed based on intermodal themes, taking into account
governance, behavioural changes, the use of dashboards, big
data, digitalisation, electrical vehicles, integration in smart citiesl



i e
/1 hyperloop one

150 KILOMETERS IN 25 MINUTES

By using an electric motor to accelerate and decelerate an electromagnetically levitated
pod through a low-pressure tube, the hyperloop will be able to get you from Mumbai to
Pune in just 25 minutes. Tractebel is a technical partner in this hyper-innovative project.
Our mission involves the technical review of the alignment and station location and
layouts, the assessment of tractions, rolling stock and signaling systems, the operational

- plan and cost estimates, the integration with other transport modes and bid process
management.




BUILDINGS &
COMPLEX -
STRUCTURES =T o

Tertiary Buildings

Complex Buildings (data centers, hospitals)
Industrial Buildings

Sports & Leisure

Airports and Transport Terminals
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3 With over around 23 million handled passengers, 570 aircraft movements and 30,000
.- passengers per day, Chennai International Airport is the third busiest airport in India.
For the expansion of its terminal, we provided schedule management, quality
management including factory inspection & testing, and project management services -
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tractebel-engie.com

‘nologles hay_e been deployed to

- = create a green environment within the ar , o
CARBON 2 requirements. The data centre is the flrst Tier IV constructed facmty certrF ed
site in Turkey. We (RED) were the lead design consultant.

transition
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MITIGATING FLOOD IN OSHAKATI
Situated 100 km north of Etosha National Park, Oshakati is one of the

largest towns in northern Namibia and regularly suffers from heavy floods

during the rainy season. Together with IMDC, we give technical expertise

for the development of a permanent solution, consisting of a dyke with
bridges and sluices.

Flood contour actual situation.
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S_te dlé?velop solutions tg address its e ‘po
L,n _and energy dependence In this® centewik =
Were entrusted by a feasrblllx '
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TRACTEBEL

CNGiIC

Let's keep in touch

etienne.drouet@tractebel.engie.com

mia.guimpo@tractebel.engie.com

Shaping our world

> tractebel-engie.com
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