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Solar Radiation Monitor-

ing to Improve Plant
Performance

The availability of solar radiation in India has nev.
er been in doubt. We receive over 5,000 trillion
kwh per year, with same regions of India receiv-
ing alimest 4-7 KWhim2 per day. From an energy
securnty perspective, sclar energy may appear to
be the most secure of all sources, because of its
ahundance

The recent impetus in legislation ta promote salar
energy technalogy in India has drven the demand
for accurate solar radiation data. This seems pru.
dant as the long-term viability of any salar power
praject hinges on the amount of solar radiation
incident at a particular area and the micre-climatic
conditions. prevalent there. The gald-standard
far bankable solar radiation data world-wide are
ground measurements, for one season at the mini
mum

In addition, for solar power prajects to succeed in
the long term, quality of installation is paramount.
Utility size salar plants must be built to last if they
are to address Indias eneray deficit: Therefore, as-
sessing plant performance becomes cntical to as-
sessing long tem viability of solar power plants

Accurate Radiation Measurements are Key for
Evaluating Plant Perfarmance

A critical compenent for any solar power project
is solar radiation monitoring and measurement
Abthough solar radiation monitaring presents a
negligible fraction of total project cost (less than
0.1% of total project cost), this aspect is often
overlooked aver other more capital intensive com
ponents. However, in this more mature phase of
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the Indian solar power industry, we are starting to
see a shift in market needs when it comes 1o solar
radiation measurements. WWhat's driving the shift?

The focus on plant performance where perfor
mance depends an the amount of solar ratiation
incident on panels and how well the plant is able
10 convert and harness that radiation inta enerdgy
This sounds simple, but unfortunately canversa-
tions around performance tend to focus on the
hest way of evaluating it. The bottam line is this:
plant performance must be benchmarked against
the incoming irradiatien. If there is an eror in
measurement of incoming radiation, calculations
and estimates of losses are meaningless

Equipment used for Solar Resource Assess-
ment

A high quality solar weather monitaning station
(SWIiS) can provids the information an solar radi-
ation and other meteorological parameters which
impact the radiation values <Figure 1> The num
ber of SWMS systemns required depends upon the
site area and local geography.

A basic solar weather monitoring statin is com-
prised of @ pyranometer for measunng solar radia
tion, which can be installed in few different can
figurations depending upan the aim to measure
tited global horizontal rradiance (TGHIL, global
horizontal imadiance (GHI andior diffused hor
zontal irradiance (OHI} as it dane in most P plants

Direct normal irradiance (DN} measurements re
quited for CSP projects requite a pyrheliometer
Apart from measunng solar radiation, as me
worological measurement also play an important
rale an solar radiation, an SWMS will also include
temperature, humidity, wind speed, wind direc
tian, barometric pressure, and rain sersors. The
output from these sensors can be viewed directly
on & data logger, be wewed remotely using GSW
telemetry, and also be directly integrated in to a
SCADA system

For obtaining meaningful data from these instru-
mel the installation should be done precisely.
In addition, besic maintenance like deaning the
dome of pyranometers should be carried on.a dally
basis, Routine checks should include examining
the condition of dessicants and leveling s per the
site conditian

It 15 worth mentioning that two technalogies are
available for measuring solar irradiance- photo-
electric pyranometers and thermaslectric (therma-
pile} detector based pyranometers. FPhotoelectric
pyranometers are less expensive than thermopile
instruments and are widely used in agricultural
based applications where high accuracy may not
be requied.  Apart from imadiance measure-
ment, sunshine recarders provide a less expensive,
but also less accurate methed of collecting sun
strength and duration data

A Typical Solar Weather Monitoring Station
should include:

ePyranemeter for measuring solar radiation
aThermemeter for measuring temnperature
sfnemometer for measuring wind speed

*wind vane for measuring wind direction

aRelative hurnidity for measuring hurmidity
sBarometer for measuring atmaspheric pressure
Rain Gauge for measuring equivalent precipita-
tion

ehadule tamperature for measuring temgerature
of modules

*Dust particulate sensor for measunng dust par-
ticles

«Data lagger for all sensors integration

shast/ Trpod for mounting abowe accessaries
sPower supply for powering the system

PV Madule Performance varies from Standard
Test Conditions

Extrapolation of performance ratios based on
Standard Test Conditions specified for PV panels is
prone to eror. As Standard Test Conditions (1000
Wim? of solar radiation, 25 *C, Air Mass 1.5 and
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no wind) vary widely from real world field cond
tions, additional measurements using pyranon
eters andlor reference cells are required to monitor
PV performance

Monitonng solar radiation under field conditians is
not anly is critical for evaluating performance, but
also gives important inputs for maintenance and
operational decisions. For example, pyranemeters
maunted at the tilt angle of the panel aray can
be used ta caleulate the aray's efficiency.  While
a gradual decline of officiency may indicate a need
for cleaning panels, & sudden drop of efficiency
could signal failing panels

Installation, Maintenance and Calibration are
Important

It s nat sufficient to procure goad quality instru-
mentation.  Installation becomes key  We en-
counter situations in the field where an incorractly
maunted pyrancmeter (and the instances of how
a pyranometer can be inconectly installed are tac
many o list in this document], poor cabling, o
poor site selection, shading changs of sea-
sons, leads to nansensical values of performance
ratics as the input radiation parameters for calcu
lation of performance is incorrect

Seemingly minor things purlin mounting for a py
ranometer shauld preferably be powder coated in
light colar, as darker colors like red absorb the heat
which radiates and can affect the output of the
radiometer.

Routine maintenance such as cleaning dust from
the deme of a pyranometer, and changing desic-
cant where applicable, also bacames critical Fu
thermore, all radiation measurement equipment
requite calibration after cartain years of use in the
fielel

We routinely gel requests for assessing currently
installed solar radiation monitoring equipment and
our recammendations have a large bearing on the
accuracy of measurements and consequently, on
the evaluating performance of a plant

Summary

Solar energy may be a solution for addressing In-
dia’s energy deficil. Given that solar power plants
are capital intensive projects, ensuring project via-
bility over the lang term is key. Accurate measure-
ment of incaming radiation is critical o assessing
plant performance. WO certified, MIST trace-
able instruments when installed, maintained and
calibrated correctly, represent perhaps the highest
yielding component on investment in sclar plants






