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| How to protect PV panels during lightning strikes? Therefore,an adequate
[ = lightning protection system(LPS) must be installed to protect the PV
- panels. In addition,the transient performance of PV panels during lightning
strikes must be analyzed well. This paper presents a comprehensive
e— review of the superior modeling methods of PV systems during lightning

strikes.

How does Lightning affect a PV system? After studying the influences of
lightning strikes on the PV system and modeling methods, it is mandatory
to design a protection system for the PV system during lightning. The
lightning protection system (LPS) is used to protect the PV system from
damage and service interruption.

Why is accurate modeling of PV systems during lightning important? The
accurate modeling of PV systems during lightning is important for the
proper selection of LPS. Some previous researches presented an
overview of the PV system behavior during lightning,taking into account
the LPS design and the effect of lightning on PV systems.

Are PV systems vulnerable to lightning? Similar to other power systems
[,...],PV systems are vulnerable to lightningbecause they are always
installed in unsheltered open areas. Recent studies on lightning protection
of PV systems have drawn much attentions [9 ].

Is lightning protection necessary for PV systems? Consequently,effective
lightning protection is indispensablefor PV systems. Lightning transient
evaluation of a PV system has been a necessary task in designing
effective LPS. Such evaluation has been addressed experimentally and
numerically. Stern and Karner [10]investigated the induced voltages of a
single panel in the laboratory.
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Is lightning transient evaluation of a PV system necessary? Lightning
transient evaluation of a PV system has been a necessary taskin
designing effective LPS. Such evaluation has been addressed
experimentally and numerically. Stern and Karner [10]investigated the
induced voltages of a single panel in the laboratory. An inductive coupling
model for PV panels was also proposed to assist the design.

Atmospheric discharges affect the proper operation of photovoltaic
sources and their installation, including sensitive equipment. Determining
the need for lightning protection and assessing the ???

Therefore, an adequate lightning protection system (LPS) must be
installed to protect the PV panels. In addition, the transient performance of
PV panels during lightning strikes must be analyzed well. This paper
presents a comprehensive review of the superior modeling methods of PV
systems during lightning strikes.

Therefore, an efficient modelling method for the PV systems is necessary
for effective lightning protection design. From the view of investigation and
engineering applications, the lightning protection research of PV systems
mainly focuses on surge protection devices (SPDs) selection and PV
ground grid design.

In general, the grounding holes of the solar panel are used for connection
between strings, and the solar panel grounding holes at both ends of the
string are connected to the metal bracket. Another point, solar panel has
an aging problem, and it may cause large leakage current or low
Insulation resistance to ground.
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Therefore, an adequate lightning protection system (LPS) must be
installed to protect the PV panels. In addition, the transient performance of
PV panels during lightning strikes must be analyzed well.

The PV panel s shall be provided with performance warranties that
guarantee the panels will produce at least 80% of the rated power after 25
years. (6) The PV panels shall be provided withat least 10-year product
warranty. (7) The PV panels shall be installed according to the
manufacturer's recommendation.

Therefore, an adequate lightning protection system (LPS) must be
installed to protect the PV panels. In addition, the transient performance of
PV panels during lightning strikes must be analyzed well.

An experiment on a PV panel is presented for the validation of the
proposed method. The proposed procedure is finally applied to investigate
lightning transients in a practical PV system. The

hazards for human life. As it is mentioned in [4], direct lightning strikes on
photovoltaic panels or on the external lightning protection system (LPS)
may lead to insulation break-down, grounding potential rise, and panel
and/or inverter destruction (melting). The aforementioned problems
become more intense in the case of stand-alone photovoltaic
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methods of lightning protection systems, either mesh, protection angle or
rolling sphere. A summary of a case study conducted at equipment
installed at roof like HVAC units or PV panels. This type of protection

scheme uses number of air terminals placed at the highest points on top
S— of buildings/structures at

The protective angle method is one of the three routes for lightning
protection system design defined by IEC 62305, the international standard
for lightning protection design. After the first step of determining the class
of lightning protection decided by the Risk Assessment, the lightning
protection system design can be done using the Rolling Sphere, ???

installed to protect the PV panels. In addition, the transient performance of
-1 PV panels during lightning strikes must be analyzed well.

“ Therefore, an adequate lightning protection system (LPS) must be

IEA PVPS Task 3 ??? Common practices for protection against the effects
of lightning on stand-alone photovoltaic systems 5 Executive summary

=) .

- This report first gathers general information ???
-~ O

I
PV systems are subject to lightning damage as they are often installed in
N unsheltered areas, and have vulnerable electronic devices. This paper

L i . . L

H B | 7 proposes a partial element equivalent circuit 2??
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Littelfuse Inc. 3 Littelfuse SURGE PROTECTION FOR PHOTOVOLTAIC
SYSTEMS Acronyms ac alternating current dc direct current LPS lightning
protection system MCOV maximum continuous operating voltage
MPPTLightning is an electrical discharge in the atmosphere.maximum
power point tracker PV photovoltaic SPDdue to the release of ???

Figure 2, Sources of lightning damage 4. Protection Options This
application note follows the recommendations for lightning and surge
protection set out in AS1768. There are two basic options to be
considered before lightning and surge protection is

However, the reality is without surge protection, even the slightest voltage
spike can damage every electronic device that draws power from the solar
panel array. Additional to that, without lightning protection, any investment
you make in energy efficiency will be useless, as lightning is one of the
leading causes of solar panel failure

IEA PVPS Task 3 ??? Common practices for protection against the effects
of lightning on stand-alone photovoltaic systems 5 Executive summary
This report first gathers general information about photovoltaic
installations lightning protection measures and then describes lightning
experts" recommendations for different specific installations.

Secondly, the wiring of PV panels and the nonlinear characteristic of PV
cells are not considered in some studies. All these could lead to
inaccurate evaluation results of lightning voltages and currents in the
system. An efficient modelling method for the PV systems would be then
necessary in order to provide effective lightning protection.
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The lightning protection of photovoltaic installations is of great importance,
in order to warrant the uninterrupted operation of the system and avoid
faults and damages of the equipment.

Lightning is a common cause of failures in photovoltaic (PV) and
wind-electric systems. A damaging surge can occur from lightning that
strikes a long distance from the system or between clouds. But most
lightning damage is preventable. ??7?

The protection of PV systems is an important issue to keep the continuity
in service and protect PV panels against lightning occurrence to avoid
damage of PV panels. To reduce the lightning transient effects on the PV
system, some protection measurements were proposed, including the
grounding of the metal parts, providing external lightning protection ??7?

the latter, the structure forms part of the lightning down conductor system
[4]. Fig. 1 Isolated & Non-Isolated Installations: a) Isolated, b)
Non-Isolated - 2D drawing This paper considers the possibility that,
despite the installation of the lightning protection system (LPS), direct
lightning strikes to the solar PV panel frame/structure might

(Note: The roofing contractor will be responsible for sealing and flashing
all lightning protection roof penetrations as per the roof manufacturer's
recommendations. The lightning protection roof penetrations and/or
method of conductor attachment should be addressed in the roofing
section of the specifications.) 800.488.6864 A step forward.
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