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Don’t play with PV power
PV energy has become indispensable for power companies.
About 390 GW are installed around the world and a growth
of 113 GW is expected this year. PES investigates the
importance of monitoring.
Why PV monitoring is important
There are many reasons for the success of
PV energy. It is decentralised, has a simple
technology and, above all, it is costeffective to produce. In fact it’s the most
cost-effective way of generating energy.
Most PV plants even pay for themselves
thanks to feed-in tariffs, direct marketing,
net-metering, and self-consumption. Thus,
every hour of sunshine is worth hard cash,
which needs to be ensured.
PV energy is becoming more and
more relevant.
Real interest in solar PV power began about
20 years ago. Slowly but surely, the new
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technology for generating power from
sunshine established itself. As it became
more popular, the technology was
optimised and became more efficient and
durable. At the same time, the price for
modules decreased, accelerating the
spread of PV power.
However, a growing PV market also means
rising investments. More and more money
from companies or private entities goes
towards solar power generation and PV is
becoming essential as a reliable power
supply. It is critical, regardless of whether
or not it is a private residential roof system
or a free-standing plant, that every plant
operates smoothly and that malfunctions

are taken care of as quickly as possible.
Persistently exposed to wind and
weather
The basic components of a PV plant
generally include PV modules, solar
cables, inverters and feed-in meters. The
individual modules are connected together
and produce direct current from solar
irradiation. The solar cables connect the
PV modules to the strings and, in turn, to
the inverter. The inverter converts the
direct current and makes the converted
power usable.
In this system, the modules endure the
most wear and tear as they are constantly
exposed to the weather. Continuous UV
exposure, shadowing, and dirt can cause
performance losses. The wiring faces
similar problems since it is also exposed to
the elements that can lead to damage such
as cable breaks or short-circuits. It is rare
that an inverter fails, but when it does, it
has a great impact on the electricity
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production. Other problems can arise from
the grid feed-in: disconnection or throttling.
All of these potential vulnerabilities have to
be kept in view to ensure trouble-free
electricity production. PV monitoring
systems such as the Solar-Log™ from
Solare Datensysteme GmbH – one of the
leading monitoring system manufacturers
– monitor the power yields from the plant
and inverter status, triggering alarms when
deviations are detected.
A must have PV plant monitoring
The fundamental principle of PV monitoring
is simple, but its role in ensuring maximum
yield is of great importance. The monitoring
device is connected to an interface on the
inverter and continuously receives data,
such as the amount of power fed into the
grid. This allows the monitoring system to
detect errors and establish ‘normal’
production values.
For more accurate data, the following
installation details should be defined during
the set up: power, location, roof pitch of the
PV plant as well as the brand and type of
modules and inverter. In order to configure
the expected yield values, the analysis
program constantly compares the values
from the monitored PV plants with those

from other plants. When deviations are
detected, the system reports an error via
email or text message (SMS) to the plant
owner and/or the installer.
Precise measurements and error
identification
A comparison of production values is the
simplest plant monitoring variant, but it is

no longer effective enough for many plant
operators. Generally, the more measured
values that the monitoring device receives,
the more precise the analysis and error
detection. Additional sensors for solar
irradiation, wind, air, and module
temperature are connected, for more
accurate monitoring. For example, an
irradiation sensor allows the deviation
between the actual and potential yield to be
calculated. This ‘basic monitoring’ is often
used at smaller residential plants.
Solare Datensysteme GmbH offers three
different monitoring systems for plants up
to 10 or 15 kWp. The Gateway Solar-Log 50
has the advantage that its functions can be
expanded at any time with additional
licenses. For example, when the plant
output increases, just purchase a new
license rather a new monitoring system.
Further models include the Solar-Log 250
and the Solar-Log 300. The latter one
includes standard functions for the
optimisation of the consumption of
self-produced power. For large plants, in
the commercial and industrial segments,
monitoring for individual module groups or
strings is often needed. String Connection
Boxes (SCB), which allow several strings to
be connected to an inverter, can be used.
The Solar-Log 1200, 1900 and 2000 are
geared towards the monitoring and special
requirements of these large plants.
Detection, analysis, and optimisation
The collection of multiple data points puts
a higher importance on a clear
presentation for analysis of the data.
Reports and yield values can be viewed
directly on the screen of the device, in a
web browser, online portal, or with a
mobile app. The online portal with detailed
graphs and reports is the easiest method
with the most functionality. The monitoring
system is connected to the internet and
transfers data to a portal such as the

www.pessolar.com
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Solar-Log WEB Enerest™. In addition to
the yield in kilowatt hours, the total amount
of C02 emissions avoided, the current
efficiency of the inverters and other
relevant data is displayed.
This also includes the module temperature
timeline, one of the major factors in the
efficiency of the plant, and the individual
timelines of inverters when the plant has
several inverters. A good online portal
also has additional functions such as the
recording and comparison of historical
data and comparison to other plants in the
area. The analysis of this data helps
detect the failure of individual components
and the gradual processes such as dirt
and degradation.
Selective grid feed-in of power yields
Modern energy management systems not
only monitor plants but also carry out other
important functions such as power grid
feed-in management. Grid feed-in
regulations vary from country to country
and sometimes from plant to plant. Often
the amount of power fed into the grid has to
be reduced to a particular value (X%). That
means only part of the installed PV power is
allowed to be fed into the public power grid.
Some power companies send commands
to control the feed-in power.
The monitoring system has to register and
document the grid operator’s reduction
rules. The German-made Solar-Log™
system covers the full range of power
reduction controls and requirements for
grid stability ranging from remote control to
fixed percentage reductions (X%).
Direct consumption of PV energy
Direct consumption of PV energy has been
a key issue during the 20-year PV history
and is in greater demand today than ever
before. In markets where grid parity has
been achieved, using self-produced power
is more valuable than feeding it into the grid
and then purchasing power from the grid.
The biggest obstacle for self-consumption
had been the option to store power.
Thanks to new heating systems,
electromobility, and improved battery
systems, the consumption of self-produced
power is becoming more attractive for
operators. Modern monitoring systems fulfil
important functions with the targeted
consumption of PV power by managing the
energy flows in the building and include the
visualisation of production and
consumption. There is also the possibility
of controlling the connected power
consumers, appliances and storage.
Smart energy management
Monitoring devices like Solar-Log™ are
equipped with additional functions to control
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appliances. A power meter is added to the
monitoring system to calculate the power
consumption. The power surplus is
calculated from the power production and
consumption data. With this data, integrated
appliances such as water heaters, heat
pumps, and air-conditioning devices are
turned on and off as needed. For example,
when there is enough solar irradiation and
thus energy, the system detects this and can
activate the house’s internal heat pumps. If
the amount of surplus power increases
during the day, other appliances can be
manually turned on.
Whether small or large, old or new – it is
important to keep the following in mind
When looking for the right monitoring
system, it is important to analyse what the
requirements for the system are and which
plant conditions are present. How large is

my plant? How many inverters does it
have? Is the PV power fed into the grid or
consumed locally and are there feed-in
management requirements? Plant
operators like installers or O&M providers
need this information to provide the
appropriate advice and recommend the
best system.
In this regard, it is also important to think
about who will take care of monitoring the
plant in the future. Many plant owners want
to have their PV plant monitored by a
professional to save time and have the
peace of mind that failures are detected
immediately. At the end of the day, it is
about optimising the PV output with
minimal effort at low costs and ensure that
you get the most from your solar energy
and PV investment.
www.solar-log.com

