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Understanding Harmonics
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Renewable Energy - Why Do We Need Growth?

source: Newsroom

source: MBIE
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source: Ministry for the Environment

source: NZ Steel
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Why Do We Need Power Quality?

LONGEVITY OF 
EQUIPMENT 

OPERATIONAL 
DISRUPTION, 

STABILITY

EFFICIENCY LAW
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What Threatens Power Quality?

source: ScienceDirect
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What are Harmonics?

source: LinkedIn
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How Are They Generated?

• INVERTER BASED RENEWABLE SOURCES 

• LOADS

• POWER ELECTRONICS / MODERN TECHNOLOGY 
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Why Do We Care About Harmonics?
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The Impact of Harmonics

• INEFFICIENCIES 

• EQUIPMENT LIFESPAN

• INVESTOR CONFIDENCE
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The Cost of Harmonics

INDUSTRY CONSUMER FUTURE

http://www.beca.com/


Solutions and Limitations
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Regulatory Landscape

• CURRENT REGULATIONS

• INTERNATIONAL REGULATIONS

• DIFFICULTIES AND LIMITATIONS

source: NZ EA
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Monitoring Harmonic Output

• TECHNIQUES AND TECHNOLOGIES 

• INTRINSIC DIFFICULTIES WITH 
MONITORING & ACCOUNTABILITY 

source: Transpower
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Mitigation
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Liability

WHO BEARS THE COST NEW FRAMEWORKS?
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Retroactive Changes to Generator Substations
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Looking Ahead
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Going Forward

How to future-proof designs 

Expansion space 

Industry Coordination
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Generator Design Outcomes

Space for 

mitigating 

installations

Integrate new 

equipment

Comply efficiently 

with requisite 

Harmonic 

Mitigation

No room for 

further 

installations Curtail generation

Financial

losses

Comply with 

requisite Harmonic 

Mitigation

New power quality

regulations

introduced

Required to

reduce harmonics
New generator

grid connection

designed and built
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Summing Up

• Renewable Generators = More Harmonics

• Harmonics = Harmful, Costly

• Regulations are Increasing

• Limitations in Accountability = Shared Costs 

• Mitigation via Space/Future Equipment

• Proactive Measures = Generator Longevity

• Must Ensure Investment in Renewables Persists for NZ Future
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Q&A
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