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Sharing Experience

Building bridges between the oil industry and academic circles by delivering
technical or business-related presentations by professors or experts.

TP A 2 TPA Toolbox Energy Book 8 — Hydropower ‘9@
b
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OIL & GAS and ENERGY GLOBAL ISSUES
A Toolbox to understand the World of Energy
in the Global Economy

The Toolbox is updated twice a year and benefits from the
contributions of TPA Professors:

Coordination: GUERITTE Christian

LUC Benoit, PERSILLON Philippe, CORDIER Jean-Pierre, PAPEE Jean, MULLER Isabelle,
DEUTSCH Denis, FOURCADE Bernard, MICHAUD Olivier, SAINCRY Daniel, FOURNIE Francois,
CHOUX Jean-Claude, BERA Jean, GUYS Philippe, DE MERVILLE Eric, DUMAY Jean-Michel,
VALDELIEVRE Michel, FONTAINE Jean-Marc, FERRIER Jéréme, BITEAU Jean-Jacques, PETTEAU
Pascal, NOSJEAN Nicolas

TPA 3 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Hydroelectricity

TPA
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OVERALL TABLE OF CONTENTS

BOOK 1 Projects Economic Evaluation and Investment Decision
BOOK 2 Energy Industry Fundamentals

BOOK 3 Climate Change Problematic

BOOK 4 Oil Industry Fundamentals

BOOK 5 Gas Industry Fundamentals

BOOK 6 Unconventional Hydrocarbons

BOOK 7 Renewables (except hydropower)

BOOK 8 Hydropower

BOOK 9 Coal Industry Fundamentals

BOOK 10 Nuclear Industry Fundamentals

TPA 5 TPA Toolbox Energy Book 8 — Hydropower {9@
b
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BOOK 7 - TABLE OF CONTENTS

1. Generalities
2. Hydropower in the world

3. Hydropower in France
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BOOK 7 - TABLE OF CONTENTS

1. Generalities
2. Hydropower in the world

3. Hydropower in France
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General scheme of a hydroelectric dam

Electrical

Energy

Potential

Energy Long Distance
Power Lines

Kinetic
Energy

Mechanical
Energy

TP A 9 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Turbine & Generator

Generator
o

Turbine Blades

TPA 10 TPA Toolbox Energy Book 8 — Hydropower ‘9@
b
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Output Power of a hydroelectric plant
(Dam)

mEmmms)  Pmax = npghQ

Pmax = Maximum Output Power

n = Efficiency of the turbine and installation
p = Water density

g = Gravitational constant

h = Head

Q = Water flow rate

TPA Toolbox Energy Book 8 — Hydropower {9@
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Output Power of a hydroelectric plant
(Run of River)

Pmax = 112r|va2
Q= Av

B  p..= 1/2npAv

Pmax = Maximum Output Power
n = Efficiency of the turbine and installation

p = Water density
A = Swept area of the turbine blades

v = Velocity of water flow

12 TPA Toolbox Energy Book 8 — Hydropower {9@
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What Dam is it?

Start of operations: 2003, 32 Turbines, Installed Power: 22,5 GW, Max Production: 100 TWh
TPA 13 TPA Toolbox Energy Book 8 — Hydropower ‘?@
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What Dam is it?

't:““““

Start of operations: 2003, 32 Turbines, Installed Power: 22,5 GW, Max Production: 100 TWh

b

TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Baihetan Dam - China

Start of operations: June 2021 - 16 turbines, Installed Power: 16 GW,
Production: 62 TWh

15 TPA Toolbox Energy Book 8 — Hydropower



Hydroelectric power disadvantages
(From US Geological Survey)

» High investment costs

» Hydrology dependent (precipitation)

> In some cases, inundation of land and wildlife habitat

> In some cases, loss or modification of fish habitat

> Fish entrainment or passage restriction

» In some cases, changes in reservoir and stream water quality.
» In some cases, displacement of local populations

» Greenhouse gases emissions ??

TPA 16 TPA Toolbox Energy Book 8 — Hydropower {9@
b
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Some comments about Hydropower and Greenhouse Gases emissions

» Hydroelectric dams can produce carbon dioxide and methane,

» Carbon tied up in trees and other plants is released when the reservoir is
initially flooded and the plants rot. Then plant matter settling on the
reservoir’s bottom decomposes without oxygen, resulting in a build-up of
dissolved methane. This is released into the atmosphere when water
passes through the dam’s turbines.

» Seasonal changes in water depth mean there is a continuous supply of
decaying material. In the dry season plants colonize the banks of the
reservoir and are engulfed when the water level rises. For shallow-shelving
reservoirs these “hydraulic drawdown” regions can account for several

thousand square kilometers. From New Scientist 2005

TPA 17 TPA Toolbox Energy Book 8 — Hydropower {9@
b
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BOOK 7 - TABLE OF CONTENTS

1. Generalities

2. Hydropower in the world

3. Hydropower in France
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World Primary Energy Demand - 2024
+ 2,0% vs 2023

RENEWABLES

MODERN BIOENERGY
SOLID BIOMASS
HYDRO

NUCLEAR

OIL
5%

COAL

# 654 EJ

* out of which electricity generation # 6,5 Gtoe # 31 100TWh (eq. Primary Energy)

Source: Data from IEA WEO 2025. Nota: Sums might not be equal to 100% due to rounding
Solid Biomass: tradit. wood & charcoal & solid residues. Modern Bloenergy figuid & gaseous bioenergy (biofdg¥\ Toolbox Energy Book 8 — Hydropower
& biogases) Renewables: Solar, Wind, Geothermal, Marine Energy,..

= 15,6 Gtoe*

&
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Total Final Consumption — 2024
+ 2,0% vs 2023

By type of Fuels By sectors

RENEWABLES
BIOMASS OTHER

HEAT

INDUSTRY

OIL
ELECTRICITY 21%

BUILDINGS

COAL
GAS TRANSPORT

# 453 EJ = 10,8 Gtoe

Nota: Sums might not be equal to 100% due to rounding
OTHER relates to agricultural sector & other non-energy use

Source: Data from IEA WEO 2025

21 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Hydroelectric Power and Biomass are
today the most important contributors to
renewable energy in the primary energy mix

(12%)

TPA 22 TPA Toolbox Energy Book 8 — Hydropower ‘9@
b
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2026 World Hydropower Outlook.

Pathways to sustainable and secure energy systems

TPA Toolbox Energy Book 8 — Hydropower ‘9@
b
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Hydropower in 2025

Natel Energy engineers, California, US
Credit: Natel Energy

Source: International Hydropower Association

(IHA )World Hydropower Outlook 2026

24

Boston Hydro Project, South Africa

c;.dwym.

‘.n g S :‘M
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Hydropower in 2025

4,495t 1,469 28w 200w 12w

Hectricty generated ~ Hydropowerinstalled  Capacity addedin Pumped storage Pumped storage

from hydropower capadity reached 2025, induding nstalled capacity capacity added
in 2025 in 2025 pumped storage in 2025

Source: International Hydropower Association

TP A (IHA )World Hydropower Outlook 2026 25

TPA Toolbox Energy Book 8 — Hydropower {9@
b
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Hydropower - Installed Capacity 2001 — 2024

Conventional hydropower cumulative capacity Pumped storage hydropower cumulative capacity
130 150

grHpIeenma g g9gigsEBgez-onaere2gnNny
SRR R R RERERRERE RN RERRRRAREZAEREARARAREREIRARR R

Source: IHA World Hydropower Outlook 2025
TPA PSH: Pumped Storage Hydro

Sharing Experience

26 TPA Toolbox Energy Book 8 — Hydropower ‘9@
b



Hydropower — New Installed Capacity 2001 — 2025

Conventional hydropower annual Pumped storage annual additions
additions and five-year rolling average and five-year rolling average
& =0
B Additional capacity (MW) B Additional capacity (MW)
e [l Y2l rOllNg average — FivE YR IOIING Average
40 40
L i}
=
i
X
K
I i Bl
, _= miainfsl=RudEN o
—"'\-"H"'I'-n'\--\nF-':l:l?‘\-l:lFﬁﬂ""I"ﬂ
:aﬁﬁﬁ AR E R EREEE: = ey = R R R R
BHFEEAiARSEEERRARRRAEHARE

Source: IHA World Hydropower Outlook 2025
TPA PSH: Pumped Storage Hydro
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Hydropower — Installed Capacity projections

TPA
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Conventlonal hydropower capacity pipeline

G

280
. Naith Jnd Soiith Afmefics . Eurcpe
Central Amerkca
B Africa [ South and Central Asia ] East Asia and Pacific
xx
150
100
m .
W] e —— .|
Aninounced Manned Mannied T
|.'H.'|iﬂ||'!'=| rl.'":ll.“-.lt':f CorEtnucSn
approval appeowed

Source: IHA World Hydropower Outlook 2026
PSH: Pumped Storage Hydro

28

Pumped storage capacity pipeline
50
. Marth and Soiith Amedicl
Central Amseica
Wl iurope B noica
20
[l Southand B East Asla and
'?.E'l'ﬂfal Asla Pacific

150

G

L0

Announded Plamned Pannid LIrider
prisneding reguilaton construction
ppraval approwed

TPA Toolbox Energy Book 8 — Hydropower



Hydropower — Global Capacities vs Climate Change objectives

Installed, pipeline and potential for
conventional hydropower capacity

Global North and South Europe Africa South and East Asia
Central America Central Asia and Pacific
4000 America
3500 1.5°C
TEMP 449w
3000
LIMIT
2500
= P
2 2000 2°C
TEMP
st el LUMIT
1000
500

0

Key

. Remaining potential GW*

Pipeline GW

. Installed GW

Data compiled May 2026
*Excluding pumped storage

Source: IHA World Hydropower Outlook 2026 _
TPA PSH: Pumped Storage Hydro 29 TPA Toolbox Energy Book 8 — Hydropower ‘?@
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Hydropower in 2025

Hydropower’s global impact in numbers (2025)

1,469Gw 4,495T1wnh 2.3 million

Installed hydropower capacity Electricity generation Direct jobs
(conventional + pumped storage)

1,1276w mlgzgt, +90%

generation Potential energy converted
to electrical energy

Capacity in
development

[ ] [ ]
100+ 17x 2.2 billion
the total electricit T fCO ided
yea rs cons:m:t?o: :fc ;:stlilia om:'::scgmparze;\gl y
gas combined cycle

Facility lifetime .
generation

Source: International Hydropower Association
(IHA) World Hydropower Outlook 2026 TPA Toolbox Energy Book 8 — Hydropower ‘9@
b




Hydropower in 2025

Capacity Regions

@ 1990w and below @) Horth and Central America

South America
. 200MW to 1,999MW ® e

Europs

. 20008W te 15,000MW Africa

South and Central Asia

East Asia and Pacific

Conventicnal i Convertional Pumped Cambined Comwentional Pumped Combined Conventional Pumpaed Combinesd
Coumtryiregion MW Seura W) " Countrylregion ] Wlarags (MW MW Countryfregian AT wharags W) | Country/ragion (MW storage (MWD MW}

d Herzegoving

Source: International Hydropower Association

TPA (IHA) World Hydropower Outlook 2026 31 TPA Toolbox Energy Book 8 — Hydropower {9@
b
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Hydropower in 2025

Hydropower capacity by region in 2025

South and
Central Asla
Surope 26w 1736w
2636w —" New hydropower Hydropower
Hydropower Installed capacity <ap|pmy

_ 66w
' New hydropower . S - ot i P New hydropower
Installed capacity - - Installed capacity

Taw , 52

New hydropower
Installed capacity

4w 146w
New hydropower New hydropower
Installed capacity Installed capacity

Hydropower generation m 614

TWh

by region in 2025

South . rth and
America Central America

Source: International Hydropower Association
TPA (IHA) World Hydropower Outlook 2026 32 TPA Toolbox Energy Book 8 — Hydropower {9@
b

Sharing Experience



Hydropower in 2025

‘ Conventional hydropower

Pumped storage hydropower

Source: International Hydropower Association
TP A (IHA) World Hydropower Outlook 2026 TPA Toolbox Energy Book 8 — Hydropower ‘9@
b
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Hydropower in 2025

Source: International Hydropower Association

(IHA) World Hydropower Outlook 2026

34

TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Hydropower Investments 2011 - 2023

80
-129%

70

-16%

&0

50

S bin

40

30

20

Averrage 2020 2021 2022 2023
2011-20

Source: International Hydropower Association
TP A (IHA) World Hydropower Outlook 2024 35 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Hydropower in Europe in 2025

Top 5 countries Top 10 countries

by capacity added ranked by

in 2025 total installed
hydropower
capacity

Austria Germany ;‘;’;;'7’
49amw 238mw ikl

Austria
: 12,433mw

Italy

Spain 22,110mMw
22,951Tmw =

Tiirkiye
Portugal l 32,294mw
8,352mw | )

Switzerland
17,622mw

Source: International Hydropower Association
TPA  (HA) World Hydropower Outlook 2026 36 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Hydropower is an important part of Renewable Energies
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Total world electricity generation in 2025 # 31 200 Twh. Total installed capacity # 10 200 GW.

Hydropower is the 3rd source of energy in the World for Electricity generation (15%) after coal
(34%) and gas (22%) # 5 400 TWh in 2024 with installed capacity # 1 460 GW (including pump
storage) in 2025.

Global potential # 16 000 TWh/year (x4)
In 2024, Hydropower represents 46% of renewable electricity in the world
Several top countries produce more than # 50% of their electricity from hydropower in 2024

Bhutan: 100%
Norway: 89%
Venezuela: 76%
Iceland: 70%
Brazil: 60%
Austria: 59%
Canada: 58%
Others: Switzerland, Other Latin America & Africa countries, ..........

37 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Evolution of Renewable Power Capacity, including
Hydropower: 1000 GW in 2007, # 5200 GW in 2025

(GW)

i .
3288 B Marine Energy
5000 =
o
4400 B B Geothermal
4200
4000 _
3800 | [ Bioenergy
3600
3400
3200
3000

2800
220
2200 O Solar PV
2000
1800 _
1600 B Wind Offshore
1400
1200
1288 B Wind Onshore
600
400
200 B Hydropower excluding pumped
8>

M Solar CSP

o

torage
® O OO * O 0 A D O s

S &S NAPOARN IR RN N
'\9'19@@'\9@'\9«9'\9'\9'19'\9'\9

Source: ChG/Data from IRENA Renewable Capacity Statistics 2025

TPA Bioenergy includes solid & liquid biofuels, bagasse, renewable 38 TPA Toolbox Energy Book 8 — Hydropower o
waste ‘-@
b
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Key position of Hydropower in the Renewable Electricity
Generation worldwide

(TWh)

10000 .
B Marine Energy

9000
8000 B Geothermal
7000 [l Bioenergy
6000
MW Solar CSP
5000
4000 O Solar PV
3000 .
B Wind Offshore
2000
1000 B Wind Onshore
0
I~ o0 ()] o (| (o] (09) < LN (o) N~ (00) (@)} (V] (00) <
o () o i i i i o i i i i [ |
© 6 ©6 0O O O O O O O o © o
(o] (o] o (o] (o] (o] (o] o (o] (o] (o] o o

W Hydropower (including mixed
P plants)
(o]

i

2020
202
202
202

Source: Data from IRENA Renewable Energy Statistics 2026

Nota: Hydro excludes pump storage & includes mixed plants 39 TPA Toolbox Energy Book 8 — Hydropower o
TPA Bioenergy incudes solid & liquid biofuels, bagasse, renewable waste 5@
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p.m. Hydropower in Europe
Share of Hydropower in Electricity Generation - 2014

Sharing Experience

33.0%

Share of the national generation: Hl > 30% no piant
BN > 20% and <30%
> 10% and <20%
< 10%

Source: ENTSO-E 40 TPA Toolbox Energy Book 8 — Hydropower ‘9@



Installed hydropower capacity - Year 2023
Top 10 countries N°1 China — N°2 Brazil

Mext 6 countries

Russian Federation 4%

3 1% i India 4%
Rest of World Tirkiye 3%
Norway 3%
Vigt Nam 2%
Japan 2%

TPA Source: REN21 2024 - Global Status Report M TPA Toolbox Energy Book 8 — Hydropower ‘9@
b
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Hydropower Capacity Additions - Year 2022 & 2023
Top 10 countries N°1 China

Gigawatts
14
13
12 —p— 1.2
B 2023 capacity additions
o —— oo o
; 2022 capacity additions
g — —- 0.8
0.74
0.4
E — ———— . 0B — —
0.55
0.48
0.46
py_ 941 040
4 0, oa— B W A — ) p3m
0.33
2 — o2 —— - - —- —
10 0.53
0 2 -—s s = =2 T =0
% %, % %, & 0%, % % 2, %
Y : 9, o L5 %;bf &1 O, -
5 4, Qy ‘%{% N & @ﬂ.%;a% 4&7’

T, %
e,

TPA Source: REN21 2024 - Global Status Report 42 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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World Electricity Generation by Source

IEA WEO 2025 STEPS

Electricity Generation grows substantially, « traditional » Energy

(TWh) sources are drastically reduced. Wind and Solar PV take the lead
60000
Hydrogen and ammonia
55000 Teaditional £ —
Traditional sources account ror = Marine
20000 "82% in 2024 N
45000 ° - BOP
42% in 2050 I
40000 — olar
35000 B Geothermal
30000 ] B Wind
25000 i i b y [ Bioenergy
20000 - [l Hydro
15000 - O Nuclear
10000 - .
[ Gas (incl. CCS)
5000 -
M QOil
0 1 [ [ [ [ [ [ [ [ [ [ [ [

TPA
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2010 2018 2019 2020 2021 2022 2023 2024 2030 2035 2040 2045 2050
Source: Data from IEA WEO 2025 43

M Coal (incl. CCS)

TPA Toolbox Energy Book 8 — Hydropower {9@
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Share of Hydropower in Electricity Generation

Electricity Generation by Energy Source, 2015-2024

Renewable generation

Terawatt-hours 3 2 cy
35,000 o

Biopower and

Renewsable geothermal power
30000  generation e 26%
23.3 6.9% solar power
/:' wind power
25,000 —
Hydropower
20000 [ Nuclear power
15000 —
Fossil fuels
10,000 ——
5000 — ’
° <4

2015 2017 2019 2021 2023 2024

TP A Source: REN21 - Global Status Report 2025 44 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Hydropower Generation by regions
Reminder: A BP vision 2016

Sharing Experience

Hydro generation by region

Thousand TWVWh

(&

Other

3 m Brazil

w North America
vl m Europe

mChina
3
2
1
(8]

19656 2000 2035
:g::;;::uilig?m% 45 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Hydropower is an important part of Renewable Energies

Important potential of development in the world, notably Asia and Latin America,
China, India and Brazil

In Asia, China Hydro has a growth of 10% per year.

Since 2004, China has been the 1st producer of hydro-electricity in the world.
Installed capacity end 2024 = 436 GW.

Hydropower capacities were expected to double over the period 2011 — 2035 in
China and India.

Hydropower development means important environmental and social impacts.

Hydroelectric capacities can also be working as energy storage system, using
pumped-storage hydroelectricity for load balancing: # 190 GW installed capacity
worldwide end 2024.

46 TPA Toolbox Energy Book 8 — Hydropower {9@
b



Pump Storage Power Station (PSPS) of REVIN
Ardennes - France

Two ‘ millions cubic meters reservoirs, altitude difference 230 m — 800 MW

Source: Electricité de France - EDF 47 TPA Toolbox Energy Book 8 — Hydropower {9@
b




PSPS of Grand’Maison (Isere — France)
Working principle (from EdF)

RETENUE DE GRAND'MAISON

niveau retenue normale, 1695 mNGF — niveau maximal exceptionnel, 1698 m
niveau minimal (utilisable), 1590 m — capacité utile, 132 millions de m?*

| ol |

fenétre du Bessay

fenétre 8 1080 m
.

RETENUE DU VERNEY

niveau retenue normale, 768,50 mNGF

niveau maximal exceptionnel, 770 m
niveau minimal (utilisable), 740 m
capadté utile, 14,3 millions de m*

l USINE D'0Z
4

926,50 m

usine extérieure —
(turbines Pelton)

o = e DE
GRAND'MAISON
48 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Capacity of pumped storage hydropower in 2021,
by leading country (GW) by IHA

-

South Korea

22
v
Q
o
]
frar’
i
=
@
e
c
=

Pumped storage hydropower capacity (182 GW in 2023) represents over
94 % of installed global energy storage capacities well ahead of lithium-

ion and other battery types.

Source: International Hydropower Association (IHA) — 2022 report

TP A Nota: Figures differ according to sources 49 TPA Toolbox Energy Book 8 — Hydropower ‘9@
b
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Capacity of pumped storage hydropower in 2024
by leading country (GW) by Statista

50,940

China

Japan

United States

Germany

India

south Korea

Italy

Spain

South Africa

Taiwamn

Source: Statista 2025
TPA Nota: Figures differ according to sources 50 TPA Toolbox Energy Book 8 — Hydropower ‘9@
b
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Hydropower Generation Evolution - theWeight of China

#4600 TWh
In 2024

<,500
4,000

Historic increase

Stagnant Development

Increased Development
3,500

2,500

Hydropower generation (TWh/year)

Rest of the World

Q&& @ss~§s~‘§$§s§§‘€§§§§§§§§§r§y

Source: IHA, EIA
Source: IHA (International Hydroelectricity Association) & EIA (US Energy Information Administration)/IRENA 2022/IHA 2025

TP A 51 TPA Toolbox Energy Book 8 — Hydropower ‘9@
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Reminder - Key data and figures for Hydropower Technology
by IRENA 2015 (Economic figures evolve upon time)

TPA

Sharing Experience

Technical Performance Typlcal current International values and ranges

Energy input Hwdro power
COutput Electricity
Technologies Wery small hhwdro Large hwvdro

Small hydro power
DO ET power

(VSHP, up to 1Mw )  CHRIZIOMWO g yp >0 mw)

Efficiency (turbine, Cp max), % Up to 92 Up to 92 Up to 92
Construction time, months &-10 1018 1896
Technical lifetime, wr. Up to 100

Load (capacity) factor, %4 A0—aD (50 34-56 (45) 24-56 (45)
Max. (plant) availability, %% 98 a8 = 123
Typical (capacity) size, MW 0.5 L= 50
(Existing) capacity, GW_ 75 925

Envionmentatimpace |

CO, and other GHG under
emissions, ka/MWAWh investigation

Costs (USD 2010) -]

Inwestment cost, LSO kW 240010000

Negligible

P — 1000—-4 000 1050-7 650
O &M cost USD/KW, vyr. g?;—?gfe}- AO—50 AS (aversga)
Economic lifetime, wr. 20
INnterest rate, %% 1
Production cost, USD/MWh 270 or more 20100 20 - 190

Source: IEA-ETSAP & IRENA 2015

52 TPA Toolbox Energy Book 8 — Hydropower {9@
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BOOK 7 - TABLE OF CONTENTS

1. Generalities
2. Hydropower in the world

3. Hydropower in France

TPA 54 TPA Toolbox Energy Book 8 — Hydropower {9@
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Hydropower is an important part of Renewable Energies in France

Composition du parc de production et de stockage électrique (Juin 2024) COMPOSITION DU PARC INSTALLE

Frarmoe

» Nucléaire: 41,3 %

» Hydraulique: 17,4 %

» Eolien: 14,7 %

» Thermique : 13,6%

» Solaire: 10,7 %

» Bioénergies 1,6 %

o Autre:0,2 %

» Stockage non hydraulique: 0,2 %
» Géothermie:<0,1%

» Energies marines: < 0,1 %

b
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Hydropower is an important part of Renewable Energies in France

Origine de ['électricité produite (Juin 2024) COMPOSITION DU PARC INSTALLE

France

o Nucléaire: 63,4 %

» Hydraulique: 11 %

» Eolien: 9%

o Thermique: 10,4 %

o Solaire: 4,1%

» Bioénergies: 19 %

o Autre:<0,1%

» Stockage non hydraulique: < 0,1 %

» Geothermie:<0,1%

» Energies marines: < 0,1 %

b
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Hydropower is an important part of Renewable Energies in France

Puissance hydraulique raccordée
LOCALISATION ET PUISSANCE DES INSTALLATIONS z e )
France métropolitaine par région au 31 décembre 2023
@
s
3 — X
v 2 | S
¢ e
- " .... ?
v - o '
S,g kw :“,.,\. :..4(". . ..
L W S TR - Corse
°o 364 MW M & S > 222 MW
O 1,1GW . g
2,5 GW \
5.5 GW @ Hydraulique ®:=5 000 MW @ 1000 a5000 MW
100a1000 MW <100 MW

57 TPA Toolbox Energy Book 8 — Hydropower

TPA Source: France Hydroélectricité 2025
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An exemple: Monthly Hydraulic Production

Production hydraulique mensuelle

own  WEclusée  Fil del'eau © Lac ® Pompage

OO R e e e A e e B e e e R e e e e e U s e R e e S ST s T S s
20 Liceeranas B s s s e TR s e TR e e e e e R e H..... R SR RS RS
-
m , - e - u-- ----- ...............
—_—— —
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Hydropower is an important part of Renewable Energies in France

> In France, hydropower is the 2" source of energy after nuclear energy and 1st
source of Renewable Energy for electricity generation (in 2026, 26 GW installed,
60 TWh generation, 12% of electricity consumed in 2026)

» 2 500 installations, out of which more than 90% run of the river.

» The State owns 100% of the hydroelectric dams. The exploitation is attributed to
operators like EDF (80%) and Engie (ex. GDF Suez) (17%)

» Nuclear power represents the base load. Hydropower plays the role of swing
producer.

> Projects of « small hydroelectricity » (<10 MW) are also being developed.

» The liberalization process for access to hydroelectrity in France generates an
important debate. Hydroelectricity, a part of the EU Green Deal.
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Small Hydroelectricity (<10 MW)
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Small Hydroelectricity (<10 MW)

Sharing Experience
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