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

A POWER SECTOR IN TRANSFORMATION
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Source: IEA, World Energy Outlook 2024

Source: IEA, World Energy Outlook 2024

Solar PV and wind hit their 

stride and become the 

largest sources of 

electricity before 2035, 

complementing other 

sources like hydro and 

nuclear, and pushing coal 

into decline

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 capacity of 741 GW added in 2024 , a new record

RENEWABLE POWER ADDITIONS 

SAW UNPRECEDENTED GROWTH IN 2024
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Source: IRENA; Delivering on the UAE Consensus: Tracking progress toward tripling renewable energy

Source: IRENA; Delivering on the UAE Consensus: Tracking progress toward tripling renewable energy 
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Source: REN21; Renewables 2024 Global Status Report - Global Overview

Source: REN21; Renewables 2024 Global Status Report - 

Global Overview

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


Capacities (GW)                                                             Generation ( TWh)

RENEWABLES DEVELOPMENT IN POWER
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Source: IEA, Renewables 2024 - Analysis and forecasts to 2030

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

Hydropower capacity figures 

including pumped storage
Hydropower generation figures 

without pumped storage

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


IEA VRE integration phases
Å Phase 1 : No noticeable impact from VRE at the system level

Å 2020:, 84 countries at phase 1, whereas it is expected that by 2025, only 50 will remain

Å Phase 2 : 5-10% VRE share

Å Integration challenges begin to emerge

Å Differences between load and net load become noticeable

Å but VRE still have a minor impact on the system as a whole

ÅPhase 3: ~15 -30% VRE share (annually) and beyond

ÅVRE determine the operating pattern of the whole power 

system

Åand additional flexibility options are needed
Å Phase 4 : periods where VRE make up almost all or all generation

Å currently only 6 countries

Å Phase 5: growing amounts of VRE surplus or deficit compared to total electricity demand

Å for days to weeks

Å Phase 6: growing amounts of VRE surplus or deficit compared to total electricity demand

Å for days to weeks

Å and seasonal or inter -annual imbalances

IEA categorizes the integration of VRE into a ñphase assessment frameworkò of six different phases

FLEXIBILITY NEEDS ARE INCREASING
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Source: IEA, October 2024, Renewables 2024

Source: IEA, October 2024, Renewables 2024

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

2023 and 2030

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


Å 76% pumped storage share of utility-scale energy storage

  é but 83% batteriesô share of overall utility-scale storage capacity additions in 2023 ( > 120% growth)

STORAGE AND GRIDS
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Source: REN21, Renewables 2024 Global Status Report / Energy Systems  Infrastructure

Source: REN21, Renewables 2024 Global Status Report / Energy Systems & Infrastructure7

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


Electricity supply to meet data center demand

ENERGY AND AI
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Source: IEA, 2025, Energy and AI

Source: IEA, 2025, Energy and AI

https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://www.iea.org/reports/energy-and-ai


Opportunities to advancenet zero

2025
World 
Hydropower 
Outlook

hydropower.org/outlook
Date: 25/06/25

Celebratingthreedecadesof progress, 
partnershipandpurpose#IHA30



hydropower.org

Regional Insights

Chinaremainedat the forefront of newdevelopment,adding
14.4GWof hydropowercapacityin 2024

SouthandCentralAsiahadastrongyearfor development,with
over4 GWof capacityadditions

Africamorethandoubledits 2023capacityadditionswith over
4.5GWbroughtonlinein 2024

SouthAmericahasusedonly30%of hydropowerpotential,yet
it supplies45%of theǊŜƎƛƻƴΩǎelectricity

Europesawadecade-high680TWhin hydropowergeneration



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

ÅWhilst 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.

hydropower.org/outlook

What can we expect from 
hydropower in the future?
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Progress toward 2050 net zero
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Growing share of brownfield projects, (trend shown without China)

URGENT MODERNIZATION NEEDS
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Å ~ 50% of global capacity (630 GW) over 30 years old

Å ~40% of the capacity (490 GW) over 40 years old

Source: International Hydropower Association; 2023 World Hydropower Outlook

Source: International Hydropower Association; 2023 World Hydropower Outlook 

2022-20242019-2021

Values acc. Andritz CRM

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 project pipeline, 2022-2037

HYDROPOWER AND PUMPED STORAGE DEVELOPMENT
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Source: IRENA; 2023; The changing role of hydropower: Challenges and opportunities

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

Europe: 62% PSP

NAM: 56% PSP

China: 40% PSP

India: 16% PSP

Australia: 100% PSP

Share of PSP project 

values on the market 
(all except Cancel & Hold)

2014-2016: 9%

2017-2019: 31%

2020-2022: 28%

2023-2025: 50%

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


ÅGlobal market volume 2015 ï 2024 driven by (lack of) large-scale projects (> 100 mill)

ÅUntil 2019 Ăbasisñ volume without large projects more or less stable around volumes between 4 and 5 bill EUR; NO growth

Å2020: Both, Ăbasisñ volume and large projects dropped away due to COVID

Å2021 ff: Strong recovery, both for smaller projects and large projects between 100 and 150 mill, especially for PSP in China.

Å2024: Even further increase of Mega projects (ä ~ 4 - 4.5 bn) and stable Basis Volume (ä ~ 4 ï 4.5 bn) 

MARKET TREND HYDROPOWER E&M
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Values acc. Andritz CRM



MEKKO Chart ï average 2022-2024

GLOBAL MARKET SIZE AND SHARE - HYDROPOWER 
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2021 2022 2023 2024 2025 2026 2027 2028

Global Market 

Growth
(historical and 

expected)

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

*) Market recovery after COVID

*

Andritz

Voith

GE

Chinese

Others

Values acc. Andritz CRM



New Contracts, India and China

ÅNew PSPP Contracts to Andritz incl. limited notice to proceed, early starts, model tests: 

India (2x), South Korea (2x), Thailand, Philippines, China, UK, Spain, USA

ÅDoubly Fed Incuction  Machines (DFIM): 

3 recently commissioned, 3 new projects

ÅPSPP contracts to Andritz in India:

ÅPinnapuram 6 x 240 MW + 2 x 120 MW

ÅGandhisagar 5 x 240 MW + 2 x 120 MW

ÅChitravati 2 x 250 MW

ÅTarali 4 x 300 MW + 2 x 150 MW

ÅGandikota 5 x 300 MW + 2 x 150 MW

ÅPSPPs in China: > 20 projects in 2023 and 2024, 

  almost only domestic suppliers 

PUMP STORAGE BOOM
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Limberg III



PINNAPURAM
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PINNAPURAM
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PINNAPURAM
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SYNCHRONOUS CONDENSER 

SYSTEMS



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

ROTATING ELECTRICAL MACHINE

PRODUCT PORTFOLIO
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Huge reduction and high intraday 

fluctuation of synchronous generation with  

high penetration of wind and solar results 

in an unstable electricity grid:

Č less Inertia = unstable system frequency

Č less SCC = unstable system protection

Č  risk of blackout

Industry Trend:

Inertia (Low Carbon Inertia) and/or Short 

Circuit Contribution to become a traded 

auxiliary service in electricity grids (already 

the case in Ireland and Australia)

DRIVER in grid stability service:

1. VAR compensation

2. VAR compensation

3. VAR compensation

SOLUTION:

1. (plenty of synchronous 

generation)

2. Synchronous condensers

PAST

(>85% SYNCHRONOUS GENERATION)

BloombergNEF Outlook:

DRIVER in grid stability service:

1. VAR compensation

2. Inertia

3. SCC (short circuit contribution)

SOLUTION:

1. STATCOM 

2. Static VAR Compensator (SVC)

3. Synchronous condensers

PRESENT

(>70% SYNCHRONOUS GENERATION)

DRIVER in grid stability service:

1. Inertia

2. SCC

3. VAR compensation

SOLUTION:

Å Synchronous Condensers,

Å Virtual inertia (e.g. grid 

forming inverters) with BEES

Å Demand-side contributions 

(e.g. electric vehicles, smart 

load sheading ï smart grid)

Å ...

FUTURE

(<35% SYNCHRONOUS GENERATION)

Impact on the type of compensation needed

CHANGE IN SYNCHRONOUS GENERATION

Synchronous Condenser 1911 ï GE [now Andritz] Static VAR Compensator (SVC)
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ENERGYCONNECT PROJECT

24 Greenfield SynCons  (last 5 years)

11 x BR, 5 x AU, 4 x US, 2 x IE, 2 x UK



INSTREAM TIDAL POWER

ANDRITZ GROUP

SEPTEMBER 2025



2023 2024

ÅFour generations of instream turbines over more than 25 years.

ÅHS1000 received óProtype Certificationô from DNV

INTRODUCTION
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Name (1st 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 2022

HS300 Service

HS1000 Service

Mk1 Service

Mk2

Development

Operation / Testing



HS300

ENERGY GENERATION
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HS1000 Mk1

1 GWh 1.3 GWh 82 GWh

(to date)

>6 years continuous 

operation (without 

maintenance)

Mk2

First operation 

TBC

Energy generation of each machine type measured at terminals of generator



TECHNICAL FEATURES
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Feature HS300 HS1000 Mk1 (MeyGen) Mk2

Rotor blades Glass composite Glass/carbon composite Welded carbon steel Cast + welded steel

Pitch system Hydraulic cylinder Hydraulic motor (1 for 

all blades)

Electric motor (1 for 

each blade)

Electric motor (1 for 

each blade)

Generator + Power 

electronics

Asynchronous + no 

PCU

Asynchronous +

LV converter

Asynchronous + MV 

converter

PMG / async + MV 

converter

Yaw None None Electrical Electrical

Foundation Gravity tripod Gravity tripod Gravity tripod Gravity or pinned 

tripod, or drilled 

monopile

Gearbox Standard wind unit Standard wind unit Standard wind unit Bespoke direct 

cooling to seawater



WORKSHOP ASSEMBLY
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TESTING & TRANSPORTATION
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