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Overview

Å Impacts of wind generation on the system

Å Wind replacing thermal and shifting hydro

Å Effect on normal frequency management

Å Effect on security during contingencies
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Purpose

Å Electricity is fundamental to our way of Life. For most people, there is not day when 
electricity is not used. 

Å But we want it for the least cost.
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New Zealand Generation
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Hydro, 57%

Geothermal, 17%

Wind, 5%

Solar, 0.08%

Gas, 15%

Coal, 4%

Other, 1%

Å Current Renewable Generation ς
79.5%

Å Target ς90% Renewable  by 
2025

Å Capacity Factor of new wind 
generation of 30%

Å Require 1500 ς2000 MW of new 
Wind Capacity for 90% Target.

Å 3000 ς3500 MW of Capacity for 
100% Target.
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Frequency

Å Variable Renewable Generation has a broad range of complex  design issues.
ï Consider the Wind Generation Integration Project

ï Security of Supply Problem

ï Voltage and Transmission Capacity Problem

Å But the management of grid frequency is important in this presentation.
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Variability
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What happens with more wind generation?

Å ²ƛƴŘ DŜƴŜǊŀǘƛƻƴ {ŎŜƴŀǊƛƻǎ Ҧ ±ŀǊƛŀōƛƭƛǘȅ

Å tǊŜŘƛŎǘ CǳǘǳǊŜ DŜƴŜǊŀǘƛƻƴ tǊƻŦƛƭŜǎ Ҧ LƴŜǊǘƛŀ
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Wind Generation Scenarios

Å ²ƛƴŘ ǇƻǿŜǊ ǘƛƳŜ ǎŜǊƛŜǎ ǇǊƻŘǳŎŜŘ ŦǊƻƳ 5ƻǳƎŀƭ aŎvǳŜŜƴΩǎ ŦƻǊƳǳƭŀǘƛƻƴΦ

Å Approximately 2.5 minute time resolution.

Å у {ŎŜƴŀǊƛƻǎ ŦǊƻƳ рлл a²Σ мллл a²Σ мрлл a²Σ Χ пллл a² ŀōƻǾŜ ŎǳǊǊŜƴǘ ƛƴǎǘŀƭƭŜŘ 
generation of 690 MW.

Å Spatial and temporal correlation between wind farms 

11GREEN Grid



Re Dispatch of Generation
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Re Dispatch of Generation
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New Generation by Scenario
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Variability
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Frequency Quality
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Free Governor Response
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Total New Zealand 
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