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What is Pumped Storage?

• A LONG DURATION water battery 
w/ long life & Zero degradation.

• A large Load center using Excess 
energy to pump water

• A flexible Resource that can 
change to meet conditions.

• A Transmission Asset 
• MVAR factory
• Spinning Reserve Factory
• Synchronous Condenser
• Large Synchronous Inertial Force in the system in all 

modes

• Energy Security for the Region



Why Is PS Different than Conventional Hydro?
• Its Storage (not Generation) & Hydro Models don’t work!
• Bi-Directional Water flow & Power Flow
• Bi-Directional unit Rotation
• An Upper reservoir that is drained and refilled every day
• An Upper Reservoir on Top of a Mountain where Geotech is 

less than Ideal. (lining systems) 
• Pump Starting Systems (Adding 100s of MWs to grid in 

seconds) and DT Blow down systems
• Highest water velocities in the World (up to 88 ft/sec)
• Harmonics Interactions due to Rotor-Stator interaction can 

be severe (WG and runner blade tips are much closer)
• High fatigue loading of everything from TSOV to unit 

Breakers
• Highest Energy Concentration MW/mm of any type of Hydro 

Machine  (due to P-T tradeoffs)
• Fast and Ultra Fast ramping and Mode Changes
• Long Tunnel Systems 

Power Marketing
 
• PSH uses more energy than it 

produces. 0.7 to 0.8 ratio.
• PSH Has massive pumping loads 

that can destabilize the grid. 
• Pumping usually governs the HV 

Interconnection process and is 
often overlooked as LGIA process is 
written around generators not 
motors. 

• Asking PSH units to do more 
than BESS, such as fault ride 
thru but not giving credit for 
this.

Regulatory
• Can be closed loop & does not 

require a new dam on river.



IHA Just Published 
‘Enabling New Pumped Storage Hydropower: A 
guidance note for decision makers to de-risk 
investments in pumped storage hydropower.’
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“The guidance note delivers recommendations to reduce risks and enhance certainty in project 
development and delivery. It also equips key decision-makers with the tools to effectively guide the 
development of pumped storage hydropower projects and unlock crucial finance mechanisms. By 
utilising the recommendations provided, a new market entrant will be better able to understand the 
risks and create a mitigation strategy to address them.”

Working group members include Stantec, Bechtel, Brookfield Renewables, European Investment 
Bank, British Hydropower Association, GE Vernova, KPMG, Mott Macdonald, World Bank 
Group, Queensland Hydro, Dentons LLP and the University of Cambridge.

Download Location: 
https://www.hydropower.org/publications/enabling-new-pumped-storage-hydropower

https://www.hydropower.org/publications/enabling-new-pumped-storage-hydropower


Why de-risking 
investments 
for pumped 
storage is vital 
to support the 
growth of this 
market

hydropower.org

Hypothesis
The need is clear. Long Duration Energy Storage is absolutely critical to keep 
pace with intermittent renewables on the grid.  Pumped Storage is a 
fundamental part of the solution.

Problem
We are not meeting the need: 

1. Projects are not getting to FID, and 
2. When they do, there is a long tail of cost and schedule overruns

Our industry must do better. Understanding how to de-risk pumped storage 
projects is vital to reduce development risk, attract increased investment, and 
meet the market need.

The Purpose of the Working Group
• Why are we facing these problems?
• What should we do about it?



Project objectives 

hydropower.org

Provide a 
platform for 
discussions 

on de-risking 
investments 

for PSH 
projects.

Gain further  
insights and 
views of the 

issues beyond 
working 
group. 

Create a brief 
document to 

share working 
group member 

insights and 
ensure good 

practice 
principles are 

applied in 
developing 

pumped 
storage 

projects.

Raise 
awareness of 
issues facing 

PSH 
development 

through 
social media 
and events.



hydropower.org

Guidance Note
• Introduction to PSH
• Risks critical to consider for PSH
• Path of a PSH project
• Thematic risks and recommendations



hydropower.org

Risks 
for PSH 
projects



hydropower.org
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Focus Areas of De-Risking 

1. Markets and revenues
2. Project development
3. Allocation of risk



Markets and 
Revenues
Key Considerations

• Storage capacity and grid services should 
be considered based on a dedicated 
storage masterplan to quantify the future 
needs of the national power system in line 
with their energy and climate plans. 

• Policymakers should engage with the 
market to design tailored support 
mechanisms for PSH, ensuring clarity on 
policy timelines and setting energy storage 
targets.

• Policymakers and project developers when 
performing economic comparisons between 
different storage technologies should 
follow a consistent and technology neutral 
approach and consider the full-lifecycle 
benefits of assets. 
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Markets and 
Revenues
Questions
Consider the market and business 
case upfront and develop an initial 
economic analysis. 

• What does the grid need and how would a PSH 
asset address that need? 

• Once the project is ready to operate, what will the 
project be offering to “the market” and who are 
“the buyers”? Do those markets / buyers currently 
exist (or, if not, will they exist when the project is 
operational)? 

• Have you identified market mechanisms that 
provide revenue? Are they fixed / quantifiable or 
‘merchant’? Are there any regulatory risks involved 
with these revenue mechanisms? 

• What’s required by financiers / lenders? Do you 
know what is required to reach your financial 
investment decision?
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Project 
Development
Key Considerations

• Appoint complete delivery teams early in the 
development process, including Owner, 
Operator, Designer, Constructor, OEM etc. 

• Invest in development, for example ground 
investigations, to de-risk, and specialist 
expertise of delivery teams.
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Project 
Development
Questions
Understand the risks specific to your 
project and invest in the key activities to 
best deliver through well-coordinated 
project teams.

• Do you understand the big site-specific risks 
for your project? (e.g. geological and 
subsurface conditions, topographic, 
hydrological, labour and equipment 
availability, etc.) 

• When and what expertise do you need to 
bring in to address these risks? Are you 
engaged with the project stakeholders (e.g. 
investors, planning, local communities, etc.) 
• How can any risks or challenges associated 

with those conditions be addressed?  Have 
you engaged with the supply chain market 
to align on how best to achieve this? 
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Allocation of Risk
Key Considerations

• Parties need to be clear that the balance 
of risk will be different in PSH projects 
than in other sectors

• Procurement and contract management 
should ensure fair, transparent, and 
economically most advantageous 
conditions of the project. 

• Contracting strategy should reflect and 
foster environmental and sustainability 
(E&S) aspects of the project.
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Allocation of Risk
Questions

Consider where the risk will sit and how 
the delivery team will think about cost 
and schedule.

• What is the delivery/commercial model and 
associated procurement strategy?

• What responsibility does the Owner assume in 
respect of any designs, plans, or technical 
information as provided by the contractors? And 
how far can the Contractor rely upon 
information given by the Owner (Employer)?

• Is the contract based on a well-known standard 
form of contract? 

• Should the Owner have a one or two stage 
procurement process? i.e. Does the Owner keep 
multiple contractors in competition or appoint a 
preferred contractor relatively quickly?



IHA Conclusions

While the private sector is ready and able to deliver, to do so at the required scale the market needs to 
be private sector developed but public-sector enabled. Lack of clarity on government support 
mechanisms and revenue streams is stalling progress. 

PSH is at the more complex end of infrastructure development. Owners must invest in project 
development to de-risk. The greater the investment in preparation and the earlier a single, experienced 
delivery team (Owner and Supply Chain) is focused on it, the more de-risked the project becomes.

Good project management is good risk management: Ensure well-coordinated teams to support 
interface risk mitigation.

Development of the right delivery and commercial model and associated allocation of risk is vital. Risk 
should not be taken by the organisation best placed to manage it, rather risk should be minimised by 
those best placed to manage, and residual risk should be shared by those best able to bear it.



De-Risking 
Pumped Storage
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Questions ?  

For more information watch the Bill Gates 
foundation supported video:
The Truth About Pumped Hydro - YouTube

Don Erpenbeck PE
Vice President & Global Sector Leader- Dams & Hydro
Power & Dams Business Line

Direct: 1-414-615-1968
Mobile: 1-414-687-7346
donald.erpenbeck@stantec.com

Stantec
12075 Corporate Parkway Suite 200
Mequon WI 53092-2649 US

Download Location: 
https://www.hydropower.org/publications/enabling-new-pumped-storage-hydropower

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DJSgd-QhLHRI&data=04%7C01%7Cdonald.erpenbeck%40stantec.com%7C29ba9f46e121454203f208d905be6b8f%7C413c6f2c219a469297d3f2b4d80281e7%7C0%7C0%7C637547137688018719%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4Diy%2Fkwa3KMWPp%2Bo9OJ0rx%2BdE7eHdT%2BqLxc6fN%2FGOmg%3D&reserved=0
mailto:donald.erpenbeck@stantec.com
https://www.hydropower.org/publications/enabling-new-pumped-storage-hydropower
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