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A POWER SECTOR IN TRANSFORMATION

Electricity use is growing fast, clean power is rising even faster

World electricity generation

c 12
=
l_; Solar PV
S Solar PV and wind hit their
§ 9 stride and become the
= largest sources of
& Coal electricity before 2035,
6 complementing other
Hydro sources like hydro and
nuclear, and pushing coal
into decline
3

2010 2023 2035

Source: IEA, World Energy Outlook 2024
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https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://iea.blob.core.windows.net/assets/140a0470-5b90-4922-a0e9-838b3ac6918c/WorldEnergyOutlook2024.pdf

RENEWABLE POWER ADDITIONS
SAW UNPRECEDENTED GROWTH IN 2024

Renewable capacity of 741 GW added in 2024 , a new record

500

? FIGURE 18.

/. Renewable Power Total Installed Capacity and Additions, by Technology, 2024

Gigawatts 0 500 1,000 1,500 2,000 2,500
| \ \

|
| |

p———
|

S IRENA @ visvore [N
8 renevc\,)'g’[‘)?er .| Total 4,7 70 GW

400 —— @ New capacity @ New capaci
non-renewables (GW) renewagleste’GW)

[ 2023 total capacity
B 2024 capacity additions

N
o
o

Annual capacity installations (GW/year)
W
o
e}

power at the end of 2024

100 Additions in 2024
I I I I +741 gw
o NI NINININININININIE I I I 81% 16%

Solar PV Wind power
2003 2005 2007 2009 20m 2013 2015 2017 2019 2021 2023

adgdiions 20 27« 29% 40% 45 53« 62« 64% 77« 79 86 1 %; oo

Source: IRENA: Delivering on the UAE Consensus: Tracking progress toward tripling renewable energy W R E N 21
L] .,

Source: REN21; Renewables 2024 Global Status Report -
Global Overview
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https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://www.irena.org/Publications/2024/Oct/UAE-Consensus-2030-tripling-renewables-doubling-efficiency
https://www.irena.org/Publications/2024/Oct/UAE-Consensus-2030-tripling-renewables-doubling-efficiency
https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://www.irena.org/Publications/2024/Oct/UAE-Consensus-2030-tripling-renewables-doubling-efficiency
https://www.ren21.net/wp-content/uploads/2019/05/25-1395_GO_2025_Full_Report_12opt.pdf
https://www.ren21.net/wp-content/uploads/2019/05/25-1395_GO_2025_Full_Report_12opt.pdf
https://www.ren21.net/wp-content/uploads/2019/05/25-1395_GO_2025_Full_Report_12opt.pdf

RENEWABLES DEVELOPMENT IN POWER
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p
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Total Installed Ca

1000

S & >
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Capacities (GW)

World

Hydropower capacity figures
including pumped storage

_ Onshore wind
— == Hydropower

e

///- Offshore wind

Bioenergy \peﬁntrating

————==""_  solarpower
FF OO0 D g © R S NGeothermal
S S S S S S S S S S S S S S S Ocean

7 000

6 000

5000

(TWh)

on

4000

ct

w
o
o
o

2000

Electricity Produ

1000

Generation (  TWh)

World

j—Wmd

= ;? Hydropower

Hydropo\/\/er generation figures
without pumped storage

—— Bioenergy

Geothermal
_____ Concentrating
------ solar power
S >RSI >EFOD L RXD PO
FEF TP S P BB S S o - Ocean

Source: IEA, Renewables 2024 - Analysis and forecasts to 2030 qu



https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://www.iea.org/reports/renewables-2024
https://www.iea.org/reports/renewables-2024
https://www.iea.org/reports/renewables-2024

ELEXIBILITY NEEDS ARE INCREASING A

| EA categorizes the i phagratiser s e ime YoRSK tifeeemehases K o

VRE integration phase and VRE power generation shares for selected countries,

IEA VRE integration phases 2023 and 2030
. . 100%
A Phase 1: No nattbesdiiéd mipaeid érovMRIRE at the system level
A 2020:, 84 countries at phase 1, whereas it is expected that by 2025, only 50 will remain 90% 5 )
Phase 2: 5-10% VRE share 80% enmat
A Integration challenges begin to emerge
A Differences between load and net load become noticeable o (0% Germany gk
A but VRE still have a minor impact on the system as a whole 2 s0% | |
c relanda
A Phase 3: ~15-30% VRE shane: (@nnuadly)y anddéyonchd £ so%
1]
. . c
A VRE determine the operating pattern of the whole power S o
o
>
system 30%
A and additional flexibility options are needed 20%
Phase 4. periucs/where/ VREmake gplainsost ali ar gligeaeeation 10%
A currently only 6 countries 255 2030
. y e . - 0%
A Phase 5: gyooviigganooniatst MRARE sivplas defidiéfioin parap doddisd ¢tsteilicipctidoigndemand Phase 1 Phase 2 Phase 3 Phase 4 Bhase 5 Phase 6
A for days to weeks VRE has no VRE has a minor VRE determines VRE meets Significant Secure electricity
) L o significant impact to moderate the operation almost all volumes of supply almost
Phase @: @growingamounts of VRE surplasaaiideficit peraparedito éctal ielectidcity demand atthe system leve  impact on the pattern of the  demand attimes  surplus VRE exclusively from
A for days to weeks system power system across the year VRE
A and seasonal or inter -annual imbalances VRE intregration phase
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https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://iea.blob.core.windows.net/assets/45704c88-a7b0-4001-b319-c5fc45298e07/Renewables2024.pdf

STORAGE AND GRIDS A

A 76% pumped storage share of utility-scale energy storage
€ but 83% batter i es 0-scalthsiorage capacityoaddtions In R0231(t>i1120% grgwth)

P/ /7. FIGURES3,
/ Utility-scale Storage Capacity, by Type and Region, 2022 and 2023

Gigawatts
120

+20.3GW B
M Utility-scale battery storage

. Pumped storage 38 GW

added in 2023

100

80 — —
0,
83%
Utility-scale
60 — 7-*- +2.9GW battery
storage
40 — — — —
Pumped
. I + 6.8 GW storage
20 — — - _ - _
— mm + 15GW
2022 2023 2022 2023 2022 2023 2022 2023
Asia Morth America Europe Rest of World

27
7 PRAKTIKERKONFERENZ WASSERKRAFT / 16.09.2025 / M. SCHNEEBERGER / ©ANDRITZ Source: REN21, Renewables 2024 Global Status Report / Energy Systems & Infrastructure .// R E N 21
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https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://www.ren21.net/wp-content/uploads/2019/05/gsr2024_SYSTEMS_module.pdf

ENERGY AND Al

Electricity supply to meet data center demand

Figure 2.20 =~ Global electricity generation for data centres and the associated
CO2 emissions in the Base Case, 2020-2035

Electricity generation Emissions
o
1 200 LD RA L DRl IE L LI R I R LI Ll LAl Ll LRl Lr™ 5 Bm -
1 DOD Ll L LR L LR R LERL L IR L R I LI Rl L Ll 250
800 200 -
600 150
400 lm RARL L IR L. LRI LI AL L IR I L LA LI Rl LA I Ll LI LI REL LY)
200 50 LERE LSRRI I TN RN IRl IR LI L IR I LN REl Y]
2020 2025 2030 2035 2020 2025 2030 2035

W Coal ™ Natural gas © Nuclear mSolar PV = Wind = Otherrenewables = Other

IEA. CC BY 4.0.

Between now and 2030, renewables meet nearly half of the increase in global data centre
electricity demand, followed closely by natural gas and coal-fired electricity generation

Source: |[EA, 2025, Energy and Al
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https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://www.iea.org/reports/energy-and-ai
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partnershipand purpose#IHA30




Ziha

Chinaremainedat the forefront of new development.adding
14.4GWof hydropowercapacityin 2024

Southand CentralAsiahada strongyearfor developmentwith i@
over4 GWof capacityadditions -‘

Africamorethan doubledits 2023capacityadditionswith over
4.5GWoroughtonlinein 2024 'pl

SouthAmericahasusedonly 30%o0f hydropowerpotential, yet
it suppliesA5%o0fthe NS 3 AcRotrOts

Europesawa decadehigh680TWhn hydropowergeneration
——
N
hydropaugiQLd \

c===|o|If



What can we expect from
hydI’OpOWGF |n the fUturer) Pumped storage hydropower

. Conventional hydropower
A We are approaching the point at which
pumped storage will provide more
additional capacity than conventional
hydropower.

A Whilst pipeline looks increasingly healthy in
countries/regions like India, Europe, and
Australia, delivery is dominated by China,
which will account for more than 80% of
pumped storage capacity built in the next
decade.

p
I
Q
=
]
(o}
o
o
o
et
wy
-
-
fy =
w
G
o
o]
U

hydropower.org/outlook
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Progress toward 2050 net zero

12

Global
4000
3500 1.5°C
TEMP
o LIMIT
2500
=
“ 2000 2°C
TEMP
1500 LIMIT
1000
500
0

Remaining potential GW*

Pipeline GW

]
~=

Installed GW

Data compiled May 2025
*Excluding pumped storage hydropower

North and
Central
America

3556w

Saw
1856w

South
America
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Europe

Africa

4876w

South and
Central Asia

3036w

176w
159w

East Asia
and Pacific

3416w

1606w

7486w

Z;

ha

hydropower.org/outlook




URGENT MODERNIZATION NEEDS A

Growing share of brownfield projects, (trend shown without China) A~ 50% of global capacity (630 GW) over 30 years old
A ~40% of the capacity (490 GW) over 40 years old
Market Value Greenfield / Brownfield Market Value Greenfield / Brownfield Age profile of installed hydropower capacity, 2022
100% Age, years
2019-2021 2022-2024 S0k | L
80% 80-89
NEW 7248 (48%) /— NEW 7751 (45%)
< 70% . 70-79
0% . 60-69
50% 50-59
15017 17362 [
Total Market Value (mill EUR) Total Market Value (mill EUR) 40% . 40-49
30% . 30-39
20% . 20-29
10% 10-19
REHAB 7769 (52%) .
B 9611 (55%)—/ 0% . 09
East Asia South and Africa South North and Europe
and Pacific Central Asia America Central America

Values acc. Andritz CRM

13 PRAKTIKERKONFERENZ WASSERKRAFT / 16.09.2025 / M. SCHNEEBERGER / ©ANDRITZ Source: International Hydropower Association; 2023 World Hydropower Outlook



https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://indd.adobe.com/view/92d02b04-975f-4556-9cfe-ce90cd2cb0dc

HYDROPOWER AND PUMPED STORAGE DEVELOPMENT

d
mpe
2‘°’°§§ 2030 (ER

ropower project pipeline, 2022-2037

“ a\

1366w

Pumped storage
hydropower

9196w

Conventional
hydropower

& Asia @ South America @ Africa ® Asia @ Africa @ Europe

» North America Eurasia

® Europe North America @ Eurasia

® Central America and the Caribbean § Middle East ® Middle East Oceania

Share of PSP project

values on the market
(all except Cancel & Hold)

2014-2016: 9%
2017-2019: 31%
2020-2022: 28%
2023-2025: 50%

Europe: 62% PSP
NAM: 56% PSP
China: 40% PSP
India: 16% PSP
Australia: 100% PSP

Source: IRENA; 2023; The changing role of hydropower: Challenges and opportunities

A

Note: GW = gigawatt.
Based on: S&P Global (2022)
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https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://www.irena.org/Publications/2023/Feb/The-changing-role-of-hydropower-Challenges-and-opportunities

MARKET TREND HYDROPOWER E&M

Basic Market & Large Scale Projects (> 100 Mill EUR)

Project Size

8242 g _ 100 mil

7957

[=))
o
o
o

Contract Value (mill EUR)

8000 @ > 100 mill
7394
6195
5851 5899 5905
5286 1484
4930
740
4000 L a
4712
2000 4190
0

2016 2018 2020 2022 2024
Year of Award

A Global market volume 2015 i 2024 driven by (lack of) large-scale projects (> 100 mill)

AUntil 2019 Ab as ilasgd projects oneer less statilecaroaind volumes between 4 and 5 bill EUR; NO growth

A2020: Both, Abasisfi volume and | arge projects dropped away due to CO
A 2021 ff: Strong recovery, both for smaller projects and large projects between 100 and 150 mill, especially for PSP in China.

A 2024: Even further increase of Mega projects (& ~ 4 - 4.5 bn) and stable Basis Volume (4 ~ 4 i 4.5 bn)

Values acc. Andritz CRM
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GLOBAL MARKET SIZE AND SHARE - HYDROPOWER A

MEKKO Chart T average 2022-2024

Average Contract Value by Contractor

Contractor @ ANDRITZ HYDRO  Voith Hydro @ GE © Chinese @ others
100%

Others

80%

80% Chinese

40%

20%

0%

average Contract Value per Year (MillionEuro)

&
&

N Y

2021 2022 2023 2024 2025 2026 2027 2028

+26%* +10% +8% +11% 5-6% 5-6% 5-6% 5-6%

Global Market
Growth

(historical and .
expected) *) Market recovery after COVID Values acc. Andritz CRM
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PUMP STORAGE BOOM

New Contracts, India and China

A New PSPP Contracts to Andritz incl. limited notice to proceed, early starts, model tests:
India (2x), South Korea (2x), Thailand, Philippines, China, UK, Spain, USA

A Doubly Fed Incuction Machines (DFIM):
3 recently commissioned, 3 new projects

A PSPP contracts to Andritz in India:
A Pinnapuram 6 x 240 MW + 2 x 120 MW
A Gandhisagar 5 x 240 MW + 2 x 120 MW
A Chitravati 2 X 250 MW
A Tarali 4 x 300 MW + 2 x 150 MW
A Gandikota 5 x 300 MW + 2 x 150 MW

1 W ]
Limberg I
A PSPPs in China: > 20 projects in 2023 and 2024,

almost only domestic suppliers

17 PRAKTIKERKONFERENZ WASSERKRAFT /16.09.2025/ M. SCHNEEBERGER / ©ANDRITZ



Piping works

6 x 158T, 2 x 78T Draft Tubes One of the largest
Installed in 5 months, Fastest in 15 days piping works

31 August 2024 1:22.an7

Welded and Tested at
site in all respects

21 km piping length
(above ground) & 4.2
km Piping length
(below ground)

-

e AT
30 November #9524 10:52lam 4
L
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PINNAPURAM

19

Turbine Shaft Lowering A

MIV Lowering
Dia: 5.3 m,Wt.: 150 Tons

nJ
A9
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Continuous improvements
& cycle time reductions

A

fllc-: FEEIC Cg:l:;?;:al Ag::trita;:d Dﬁ?::::n ﬁt Particulars Cgr;t::ci:;:‘al A‘E;j:g t:d Dﬁ‘r:tal:iac:n
1 |Draft Tube Installation-1 42 30 32

1 [Spiral Case Installation-U1 69 57 46
2 [praft Tube Installation-2 42 0 0 2 [Spiral Case Installation-U2| 69 57 46
3 Draft Tube Instaliation:3 42 %0 22 3 [Spiral Case Installation-U3 69 57 46
4 [Draft Tube Installation-4 42 30 17 4 [Spiral Case Installation-U4 69 57 42
5 |Draft Tube Installation-5 42 30 15 5 [Spiral Case Installation-U5 69 57 45
6 |Draft Tube Installation-6 42 30 24 6 [Spiral Case Installation-U6 69 57 50
7 [Draft Tube Installation-7 42 30 12 7 [Spiral Case Installation-U7 69 57 37
8 [Draft Tube Installation-8 42 30 14 69 57 32

8 ISpiraI Case Installation-U8




PINNAPURAM

Continuous improvements

& cycle time reductions

SL Confrachel Accelerated Actual/
N Particulars : Duration | *Forecasted
o Duration :
Duration
1 |Main installation - U1 185 154 112 ’
2 |Main installation — U2 185 154 100 ‘
3 [Main installation — U3 185 154 85 ‘
4 |Main installation — U4 185 154 120 ’
. . *80
5 [Main installation — U5 185 154
i v ; *87
6 [Main installation — U6 185 154
= i . *67
7 |Main installation — U7 179 151 ’
8 [Main installation — U8 179 151 92 l
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ROTATING ELECTRICAL MACHINE
PRODUCT PORTFOLIO

More than 5,000 synchronous generators have already been supplied by ANDRITZ

Conventional Bulb Type Motor-Generators for urbo Synchronous
Hydro Generators Generators Pumped-Storage Power Plants GENEerators Condensers

Nurek g}éjaMVA) in_ Bad Creckinusy 8 i i inai’ 72 MVASIUrDegeneratortAGK: SynCon\(17OMVAR iniBrazil
S ‘ _ 5 .

Apparent power Apparent power
up to 840 MVA up to 85 MVA

ApPpParentpower: Reactive power
UPHGISSHIVIVAS up to 330 MVAr

Synchronous Asynchronous
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CHANGE IN SYNCHRONOUS GENERATION

Impact on the type of compensation needed

BloombergNEF Outlook:

Figure 4: Global installed capacity mix, 2019 and 2050

a% 2% &% 7%

29&*

7,566 GW
2019

20,391 GW

2050

20%

4%

Synchronous Condenser 1911 i GE [now Andritz] Static VAR Compensator (SVC)

Other

Solar # Storage

® Coal Gas » Oil ® MNuclear # Hydre #» Wind
PAST PRESENT FUTURE Source: BloombergNEF
(>85% SYNCHRONOUS GENERATION) (>70% SYNCHRONOUS GENERATION) (<35% SYNCHRONOUS GENERATION)
Huge reduction and high intraday
DRIVER in grid stability service: DRIVER in grid stability service: DRIVER in grid stability service: fluctuation of synchronous generation with
1. VAR compensation 1. VAR compensation 1. Inertia high penetration of wind and solar results
2. VAR compensation 2. Inertia 2. SCC in an unstable electricity grid:
3. VAR compensation 3. SCC (short circuit contribution) 3. VAR compensation ¢ less Inertia = unstable system frequency
SOLUTION: SOLUTION: SOLUTION: C less SCC = unstable system protection
1. (plenty of synchronous 1. STATCOM A Synchronous Condensers, C risk of blackout
generation) 2. Static VAR Compensator (SVC) A Virtual inertia (e.g. grid
2. Synchronous condensers 3. Synchronous condensers forming inverters) with BEES
A Demand-side contributions Indu;try Trend: :
(e.g. electric vehicles, smart Inertia (Low Carbon Inertia) and/or Short
load sheading i smart grid) Circuit Contribution to become a traded
A .. auxiliary service in electricity grids (already

the case in Ireland and Australia)
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ENERGYCONNECT PROJECT ~{()zzs

nergyConnect

24 Greenfield SynCons (last 5 years)
11 x BR, 5 x AU, 4 x US, 2 X IE, 2 x UK
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ITZ GROUP

TIDAL POWER

EEEEEEEEEEEEE

ANDRITL

ENGINEERED SUCCESS



INTRODUCTION A

AFour generations of instream turbines over more than 25 years.
AHS1000 received OProtype Certificationod6 from I

Name (1% installation) Rated Power Rotor Diameter Rated flow speed
HS300 0.3 MW 20m 1.7m/s

HS1000 1 MW 21m 2.6m/s

Mk1 1.5 MW 18.4m 3.1m/s

Mk2 1.8 MW 20m 3 m/s

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 202: 2023 2024

HS300
HS1000
Mk1
Mk2

Development
Operation / Testin
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ENERGY GENERATION

Energy generation of each machine type measured at terminals of generator

HS1000 Mk1 Mk2

1 GWh 1.3 GWh 82 GWh First operation
(to date) TBC
>6 years continuous
operation (without
maintenance)
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TECHNICAL FEATURES

Feature

Rotor blades

Pitch system

Generator + Power
electronics

Yaw

Foundation

Gearbox

HS300

Glass composite

Hydraulic cylinder

Asynchronous + no
PCU

None

Gravity tripod

Standard wind unit

HS1000

Glass/carbon composite

Hydraulic motor (1 for

all blades)

Asynchronous +
LV converter

None

Gravity tripod

Standard wind unit
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Mkl (MeyGen)

Welded carbon steel

Electric motor (1 for
each blade)

Asynchronous + MV
converter

Electrical

Gravity tripod

Standard wind unit

Mk2

Cast + welded steel

Electric motor (1 for
each blade)

PMG / async + MV
converter

Electrical

Gravity or pinned
tripod, or drilled
monopile

Bespoke direct
cooling to seawater




WORKSHOP ASSEMBLY
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TESTING & TRANSPORTATION
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