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2015 IECRE: PV System Certification Workshop 



� Equipment Breakdown

� Fire – Internal and External

� Wind – Panels can act like 
sails 

� Lightning – protection should 
be integrated  

� Snow Loading Ty i l

 

� Snow Loading Typical 
design for about 5.5 ft of snow

� Hail – typical design is to 
withstand 1 inch hailstone

   

withstand 1 inch hailstone

� Flooding – Depth of flooding 
determines damage

   

� Earthquake – 100% PD 
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Exposures 
Business InterruptionBusiness Interruption 

• Additional  cost  to  purchase  
power 

• Utility Penalty?Utility Penalty? 
• Is  there  a  “Power  Purchase  

Agreement”? 
• Renewable Energy CertificatesRenewable Energy Certificates 
• Who  owns  the  equipment?  
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Key Elements of an Engineering Review 

NLE 
Normal Loss ExpectedNormal Loss Expected 
What Often Happens 

PML 
Probable Maximum Loss 
What is LIKELY to happen. 

MFL 
Maximum Foreseeable Loss 
What COULD happen 
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Solar Photovoltaic is an Emerging Exposure 

Number of Installations 

80 000 

90,000 

100,000 

60,000 

70,000 

80,000 

30,000 

40,000 

50,000 

0 

10,000 

20,000 

, 

0 

UtilityUtility 
Non-Residential 
Residential 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
 

© 2014 The Hartford Steam Boiler Inspection and Insurance Company. All rights reserved. 5 



                                     

PV Loss Data 
Property Damage Exposures - Frequency 

Frequency # Severity $Frequency, # Severity, $ 
Chart Source: Renewable Energies, Survey, German Insurance Association 
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Primary Causes of Electrical Failures 

Percent 

Loose 
Connections/ 

Parts Moisture 

Defective/ 
Inadequate 
Insulation 

Foreign 
Object/Short 

Circuiting 

Accumulation 
of Dust, Dirt 
and Oil 

30.3 17.4 9.9 7.3 2.2 

Keep it tight Keep it dry Keep it cool Keep it clean
 

© 2014 The Hartford Steam Boiler Inspection and Insurance Company. All rights reserved. 7 



 

System Layout

� Try and obtain 
diagrams showing 
layouts  

   

 

� Groups of inverters 
and transformers are 
exposed to a fireexposed to a fire 
starting in one of the 
units

� In this example; 2

    

� In this example; 2 
inverters and 1 
transformer here are 
exposed to same fire 

    

event.   

                              

PV Exposures 
Property Risk - Fire 

System Layout 

� Try and obtain 
diagrams showing 
layoutsyy

� Groups of inverters 
and transformers are 
exposed to a fireexposed to a fire 
starting in one of the 
units 

� In this example; 2� In this example; 2 
inverters and 1 
transformer here are 
exposed to same firepp
event. 
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Rooftop fires

� Fire departments 
hesitant to access roof

� Possible electrical 
hazards

                              

PV Exposures 
Property Risk - Fire 

Rooftop fires 

� Fire departments 
hesitant to access roof 

� Possible electrical 
hazards 
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Causes of Loss 
Snow Pressure 

Source: Munich Re 
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Causes of Failures 

Analysis of O&M Findings 

Courtesy of Advanced Energy Inc. 
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Keys to Reducing Exposure 

• Experienced  installers  
• Established  manufacturers  
• No experimental, prototypeNo experimental, prototype 
• New  equipment  under  Warranty  
• Some sort of Service Agreement, 

regular inspection 
• Equipment  is  visible  and  

accessible 
• Properly  designed  for  climate  

(t t li ht i i d)(temperature, lightning, wind) 
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QUESTIONS 

This presentation is for informational purposes only. HSB makes no warranties or representations as to the accuracy or completeness of the content of 
this presentation. Under no circumstances shall HSB or any party involved in creating or delivering this presentation be liable to you for any loss or 
damage that results from the use of the information or images contained in this presentation Except as otherwise expressly permitted by HSB in writing damage that results from the use of the information or images contained in this presentation. Except as otherwise expressly permitted by HSB in writing, 
no portion of this presentation may be reproduced or distributed in any way. 

This presentation contains no confidential information. 


