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ENERGY LANDSCAPE – BIG PICTURE
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SCHEMATIC OF SOLAR PV COMPONENTS
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SCHEMATIC OF SOLAR PV COMPONENTS
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CABLE TYPE AND APPLICATIONS

1. Application; Between Panels and 
Panel to Junction Box

2. Typical Size; 1x4, 1x6 and rarely 
1x10

DC 
Power 

LV

AC Power 
MV

AC 
Power LV

1. Application; Inverter to Grid
2. Typical Size; 1x300,1x400,1x500 

&1x630
3. Conductor; Aluminium 
4. Voltage Grade; 33KV

1. Application; Junction Box to Inverter
2. Typical Size; 1x185,1x240,1x300 &1x430
3. Conductor; Aluminium
4. Voltage Grade; 3KV & rarely 1KV

1. Application; Utility Buildings
2. Typical Size; 1.5 to 400
3. Cores; 1C and Multi core
4. Conductor; Copper and Aluminium (bigger c/s)
5. Voltage Grade; 1KV

DC 
Power LV
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PHOTOVOLTAIC UTILITY SCALE PLANTS – MAIN CAUSES OF FAILURE BY COMPONENT
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FAILURE CAUSES ON PV PLANTS

Typical Failures / Frictions of PV Farms Main Root Causes

Component Failure Description
Component 

Quality

Assembly, 
Installation, 

Design

Weather & 
Climatic Events

Other 
External  
Factors

Damage due to 
water effect

Balance

of

System

Other failures in 
conductor and 
sheath

• Humidity / water, corrosion, oxidation may 
cause interference with electricity 
production, reducing overall productivity 
and efficiency

• Poor installation procedures during the 
laying, assembly and harnessing 

• UV / Ozone exposure
• Rodents or machines damage

• Higher electrical stress reduces the 
insulation resistance allowing leakage

Rated voltage 
increase at 1500 V
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SOLAR PV CABLES – MAIN STANDARDS & DESIGN

• Original:  TÜV 2 PfG 1169/08.2007 
was the reference PV cable standard 
until the European standard replaced 
it.

• Current:  The European standard EN 
50618 has been followed not only in 
Europe, but in most of the world for 
the last years in the lack of regional or 
international standards

• NEW:  The international standard IEC 
62930 was published at the end of 
2017

• North America:  UL 4703 standard is 
mainly required

DESIGN & CONSTRUCTION 

1 CONDUCTOR 

Flexible tinned copper conductor Class 5 

according to IEC 60228

2 INSULATION

Halogen free cross-linked compound

3 OUTER SHEATH

Halogen free cross-linked compound. 

1

2

3
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PERFORMANCE TESTS

• Dimensional tests.
• Conductor resistance test.
• Voltage test.
• Long term resistance of insulation to DC.
• Ovality of complete cable.
• Sheath marking.
• Hot set test.
• Mechanical properties of insulation and sheath after ageing.
• Compatibility test.
• Cold Bend/Elongation
• Cold impact test.
• Sheath resistance against acid and alkaline solution.
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THERMAL ENDURANCE TEST

• Arrhenius or Thermal Endurance is a type test for PV cables defined in IEC 62930 and 
EN 50618.

• Arrhenius equation (named after its inventor Svante Arrhenius) that describes the 
temperature dependence of chemical reactions.

• Tests the thermal capabilities of electrical insulating materials, based on service 
experience.

• Plots the temperature index (TI) as a single-point characteristic based upon 
accelerated ageing data.

• This is the numerical value of the temperature in °C at which the time taken for 
deterioration of a selected property to reach an accepted end-point is that specified 
(usually 20 000 h).
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THERMAL ENDURANCE- RESULTS

Property Variation                                                                      Thermal Endurance Graph
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THERMAL ENDURANCE- EXTRAPLOTATION
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OUR INNOVATION: PRYSOLAR
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OUR INNOVATION: PRYSOLAR




