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AGENDA

▪ Damages experienced in small scale plants

▪ Standards and Norms related to renewable plants

▪ Risk Analysis SANS 62305-2

▪ Methodologies 
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Damages experienced in small scale solar plants 
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▪ Solar Module Damage

▪ Combiner Box Damage

▪ Inverter Damage

▪ Communication System Damage

▪ Sensitive Equipment Damage (Trackers, Security Systems)

▪ Sensing and other instruments

▪ Damage Statistics
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Damages to small scale solar systems

Solar Module Damage

▪ Broken glasses, Burned/Melted DC Cables and Combiner Box

▪ Defective bypass diodes
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Damages to small scale solar systems

Combiner Box Damage

▪ Melted Combiner Boxes 

and DC Cables due to 

Short-Circuit currents

▪ Breakdown of sensitive 

and or monitoring 

components inside 

Combiner Box
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Damages to small scale solar systems

Inverter Damage

▪ Internal component failure inside an Inverter (Central & String)
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Damages to small scale solar systems

Communication System Damage

▪ Holes in the Cable insulation 

▪ Data cables causing failure of Switches, PLC’s etc…
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Damages to small scale solar systems

Anemometer and other instruments

▪ Welded bolt on Anemometer due to direct lightning strike

▪ Internal component communication failures 
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Damages to small scale solar systems

PV Module Damage

▪ Arcing/Short-circuiting of solar Modules due to lightning

▪ Broken glasses, burned/Melted DC Cables and Combiner Box 
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Damages to small scale solar systems

Damage Statistics – Comparison (Frequency of Occurrence)
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Causes of damage (2003-2013) 

Evaluation Mannheimer Versicherung

Causes of damage (2005-2014)

Evaluation Bayerischer Versicherungsverband

source: Bayerischer Versicherungsverband 2014source: Mannheimer Versicherung 2014

South Africa has on average 10 times more lightning density (strikes/km2)
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Damages to small scale solar systems

Damage Statistics – Damages Costs 
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Costs of Damages (2005-2014) 

Evaluation Bayerischer Versicherungsverband

source: Bayerischer Versicherungsverband 2014
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Risk Analysis IEC 62305-2

Lightning ground flash density (NG)
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Risk Analysis IEC 62305-2

Lightning ground flash density (NG)
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Damages to small scale solar systems

Reasons why a LPS is required by Owners/Insurers
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Lightning and surge protection measures are essential!

Detail Description

Investment (Capital) > R Millions/Billions

Life time of the plant and equipment > 20 years

Return on Investment (Business Model) Linked to kWh output

Downtime due to damaged components > Time (hrs/days)

Insurance Access payable with every claim > R 100 k

Insurance premium hikes due to claims TBD

Breakdown of equipment due to inherent effects > R xxx

Degradation of equipment and components > R xxx
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Damages to small scale solar systems

Frequency of the risk of a Lightning Strike in South Africa

Item Detail

Output (KWp) 500-1MWp

Modules > 1500 

Area (km2) 0.025

Lightning density (strikes/km2) 10-13

Total direct lightning events (year) 0.5 - 1

Total indirect lightning events (year) 12 - 16

Total cost of the plant R 1 – 20 Mil

Total loss as a result of lightning (year) without protection R xxx
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Standards and Norms

Applicable standards related to small scale solar systems 
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STANDARDS

SANS 10142-1-2

SANS 62305 part 1-4

SANS 10313

IEC 61643 - 32

IEC 60364 – 7 - 712

IEC 60364 – 4 - 44

IEC 60364 – 5 -53

IEC 61643 – 11 -12 – 21 - 22
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LIGHTNING PROTECTION CONCEPTS

PV system without external lightning protection system
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LIGHTNING PROTECTION CONCEPTS

PV system with ISOLATED external lightning protection system
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LIGHTNING PROTECTION CONCEPTS

PV system with BONDED external lightning protection system
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LIGHTNING PROTECTION CONCEPTS

PV system with BONDED external lightning protection system
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LIGHTNING PROTECTION CONCEPTS

PV system with ISOLATED external lightning protection system
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LIGHTNING PROTECTION CONCEPTS

PV system with ISOLATED external lightning protection system
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