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Dear Reader, 

Recent technological developments have made generation 
of power through solar photovoltaics possible. However the 
penetration levels of these distributed generators (DG) 
continue to grow to the extent that it is affecting the normal 
operation of a power system. The large-scale real power 
injection by DG systems at certain locations on power 
transmission/distribution networks can violate the power 
system constraints, such as, excessive feeder voltage rise. 
Apart from this, the issues related with poor power quality, 
harmonics, proper active and reactive power management, 
etc. are becoming more prevalent.

Somnath Roy 
Director & Chairman 

April Newsletter 

Highlights of this issue 

3 kW net metering 
connection installed at 
Chunabhatti Bhopal.

Surge protection devices

Virtual harmonic resistance 
control of PV inerter.

Page 1 of 3 

Increasing interest and investment in renewable energy give 
rise to rapid development of high penetration solar energy. 
There are multiple ways to interface PV arrays with the power 
grid. As the increasing installation of grid-connected PV 
systems might lead to some operational problems in the
electric network. Such negative impacts include power and 
voltage fluctuation problems, harmonic distortion, 
malfunctioning of protective devices and so on. This may still
prevent further share of grid-connected PV system in 
electricity market. Therefore, studying the possible impacts of 
PV systems on the electric network is and will be becoming 
an important issue and receiving a lot of attention from both 
researchers and electric utilities. For example, different 
algorithms are developed to mitigate the harmonics injected 
into the electric network. Active power filter is one of the most 
used methods. And more research will also focus on dynamic 
response and system performance when interfaced with 
power grid, like sudden grid voltage change, system fault 
both in AC and DC side, solar irradiation change and etc. 
Various control schemes have been developed to detect  
faults and to protect devices and the system. For instance, 
anti-islanding scheme has been equipped for solar energy 
interfaced with utility system to ensure personnel safety and 
power quality. 
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3 kW solar grid connect rooftop installed 
3 kW SPV RT at Chunabhatti Bhopal with net metering

Our first net metering connection was installed at Chunabhatti 
Bhopal. A few snapshots of the site.....

Virtual harmonic resistance control of PV inerter. 

Recently, PV solar plant inverters have been called on to
perform additional tasks, such as current harmonic compensation, 
load reactive power support and voltage regulation.For eg. with 
the virtual harmonic resistance control, the PV inverters work as 
resistive- active power filter. The PV system output curren 
reference has two components: (i) the fundamental component 
which is produced from the DC link voltage control and power 
factor control loops and (ii) the harmonic components which are 
used for harmonic compensation. For virtual resistance realization, 
the reference harmonic current of the PV system is produced by 
using basic ohm's law. Then the reference current of DG is 
obtained by combining the fundamental reference and the 
harmonic current reference. Finally, the PV system output current 
is controlled with double control loops, containing an outer output 
current control loop and an inner (LC) filter inductor current 
control loop. For fundamental current tracking and harmonic 
current control, Resonant controllers are used.
(For more details write to us at shaktisteller@yahoo.com)
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Surge Protectors for PV devices

Most of the solar module manufacturers offer a 
warranty of 25 years on their products. The cost of 
such devices is then calculated on this very long 
period. However those installations are very 
regularly exposed to lightnings and overvoltages, 
which can considerably reduce the desired life 
expectancy. The use of adapted surge 
protections is then highly recommended. Several 
aspects have to be considered to evaluate the 
risk. The more the solar panel field is expanded, 
the more the risk of "lightning" issue is important.
The risk is multiple : direct effect (lightning impact 
directly on the modules) and indirect effect 
(overvoltages on modules, on the converter/
inverter and other connecions). When the 
Photovoltaic devices are located on industrial 
sites, the risk of operation overvoltages should be 
taken in account as well. The risks level is directly 
linked to the density of local lightning and the 
exposure of the lines. The photovoltaic installation 
can be exposed to overvoltages on different 
networks
  - AC network : surge protectors are necessary,
sometimes mandatory, for the 230V monophase
network (or 3-phases 230/400V) on which the PV
inverter is connected.
  - DC network : surge protectors are necessary,
sometimes mandatory, on the continuous network
in between the modules and the PV inverter.
  - Data Network : if the PV inverter is linked to
data lines (transducers, sensors, supervision) surge
protectors are sometimes required.
(For more details write to us at shaktisteller@yahoo.com)- DC SPD's available 
on request.
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