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What is the "Dry Year" Problem?

• Lack of water filling lakes to generate hydropower
• Rain or snow melt

• Impossible to predict when/how long it will occur
• Creates energy deficit of 10% annual energy needs
• Forced reliance on fossil fuels
• Need a power source that is always available to ramp up or ramp 

down



NZ Battery 
Project- Phase 1

• Focus on pumped hydro
• Lake Onslow- South Island
• Upper Moawhango- North Island

• Most developed alternative to fossil 
fuel peaker plants

• Large capital costs and environmental 
harm during construction
• $15.7 billion Lake Onslow

• Power needed for pumping to upper 
reservoir



Bioenergy

• Currently used for heating
• Biogas and liquid biofuels 

not scalable
• Wood pellets or chips-

most viable
• Not sustainable
• Can be ramped up or down 

(flexible power)
• Energy content of 

Bioenergy < coal or gas



Geothermal

• Always available
• Continuous baseline power
• Can still be affected by dry year

• Some emissions need capture
• 1/6 CO2 from natural gas plant

• Ramp down if needed
• Reinject unused hot fluids
• Ormat Puna Geothermal Plant in 

Hawaii
• May damage reservoir
• Loss of profit



Hydrogen (for 
power generation)

• Using hydrogen generated from other 
electricity
• Convert to liquid ammonia
• Transformed back to hydrogen when 

needed
• Cofiring of coal with ammonia reduces 

emissions
• 20% blending

• Hydrogen fired gas turbines to increase 
flexibility
• By 2030

• Hydrogen fuel cells
• Shorter lifetime than gas turbines

• Expensive technology when load is low



Implementation

• Or lack of?



New 
Zealand's 
Future Plans

• Definitely not nuclear
• 1987 New Zealand Nuclear Free Zone
• Not enough demand

• A Vision for Hydrogen in New 
Zealand
• Increasing biogas and solid 

biomass combustion
• Plans for geothermal



Sources

• https://www.biocoal.co.nz/NZ_Battery__dry_year_problem
• https://elements.visualcapitalist.com/the-solar-power-duck-curve-
explained/
• https://www.ieabioenergy.com/wp-
content/uploads/2021/11/CountryReport2021_NewZealand_final.pdf
• https://www.iea.org/reports/the-future-of-hydrogen
• https://www.mbie.govt.nz/building-and-energy/energy-and-natural-
resources/energy-strategies-for-new-zealand/hydrogen-in-new-zealand/a-
vision-for-hydrogen-in-new-zealand/
• https://www.mbie.govt.nz/building-and-energy/energy-and-natural-
resources/energy-strategies-for-new-zealand/hydrogen-in-new-zealand/a-
vision-for-hydrogen-in-new-zealand/
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