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Case Study - 
Effective response to adverse weather conditions using SolarPulseTM

A 20 MW PV power plant located in the desert 

area of Bikaner, Rajasthan has been considered 

in this case study. Desert locations guarantee 

maximum solar irradiation and thus have the 

greatest potential for solar power. However, the 

The majority of installed photovoltaic power 

plants are located at either remote locations 

from urban cities or on not easily accessible 

rooftop buildings. As a result, PV plants are at 

high risk of damage under natural climatic 

events such as sandstorms, gusty winds, 

lightning, snowfall and cloudburst due to 

delayed response time by O&M team. No 

amount of planning or preparation can prevent 

the consequences of natural events which have 

the capability to severely damage a solar plant 

and thus a�ect its yield. In order to minimize the 

aftermath of such events and to restore normal 

operations of the plant, there is a need for an 

e�ective response in checking the health of the 

plant components. Damage from these events 

can bring a solar plant o�ine for days or perhaps 

weeks, resulting in power interruption and 

revenue losses.

In this case study, we have demonstrated how 

SolarPulseTM can help PV plants to provide a 

quick response to such natural events and thus 

minimize losses.

 

EXECUTIVE SUMMARY

INTRODUCTION
flip side to this is the hazardous nature of dust to 

solar panels. Particularly sandstorms, a frequent 

occurrence in desert areas pose a serious threat 

to PV plants.

Any Device. Any Network. Any Protocol.
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On one particular night, a sandstorm occurred at 

the plant site. In the morning, as expected, a 

significant drop in the performance ratio of the 

plant was observed. The normal course of action 

would be to deploy personnel on the plant to 

clean the sand that would have accumulated on 

the panels as a result of the sandstorm and also 

check each equipment individually for any 

defects.  For a 20 MW plant, it means that 

approximately 960 man-hours would be 

employed to check and clean all the panels and 

equipments. The plant availability would be 

extremely low until this activity was completed.  

The extremely fine dust and sand which 

penetrates the smallest cracks and openings 

during sandstorms can settle everywhere. This 

poses a threat to the operations and longevity of 

the entire PV plant.

PROBLEM STATEMENT

EFFECTS OF SANDSTORMS ON A PV PLANT

Blocking the sun
(if sandstorm occurs during the day)

1.

Soiling of panels2.

Clogging of inverters3.

4. Increasing wind loads

5. Electrostatic and erosive e�ects

6. Power spikes
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With the help of SolarPulseTM, it was noticed 

that the plant output was considerably low 

across all the panels. However, there was a 

particular section of the plant, under a particular 

inverter, which was not generating any power. 

Before beginning the physical checking and 

cleaning of all the equipments at the plant, the 

O&M personnel were immediately directed to 

the non performing inverter. It was found that 

due to the sandstorm, heavy sand had 

accumulated on the strings which were closest 

to the passage of the sandstorm. This had led to 

poor inverter performance. Those modules of the 

string were immediately cleaned and inverter 

was restored to normal functioning. Similarly, 

labor was first directed to similar critical issues 

detected by SolarPulseTM before starting the 

physical checking of panels.

By attending to the critical components of the 

plant first, the plant availability was immediately 

increased by a significant margin than what 

would have been without such response. 

SolarPulseTM, thus, helped the O&M team at 

plant to develop an e�ective response to the 

natural event by helping them identify the most 

serious issues and then directing technicians 

towards them.

SOLUTION

Sandstorms and lightning are a regular 

phenomena at solar plant with at least 4-5 

incidents  of each witnessed every year at the 

plant. There are always serious operational and 

economic threats from these events, which 

include:

Threats

Extended down time due to long lead times for 

replacement of parts.

•

Loss of revenue during down time. •

High repair and replacement cost of damaged 

PV equipment.

•

Increased maintenance cost due to the short 

life expectancy of conventional surge 

protective devices.

•

Physical verification is time consuming and 

expensive.

•

Another significant concern for photovoltaic (PV) 

power plant operators is equipment damage 

caused by direct or indirect lightning strikes.

Lightning

Lightning strikes send powerful electrical 

surges throughout the electrical system by 

propagating inside the PV plant’s wiring 

structure. 

•

Electromagnetic fields caused by lightning lead 

to transient overvoltage in plant components.

•

Lightning strikes can, thus, severely damage 

sensitive electronic equipment such as 

inverters, transformers, control circuits, 

communication systems, combiner boxes, and 

PV modules.

•
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The robust monitoring of SolarPulseTM with 

string level granularity collects data from every 

combiner box or inverter at the plant. Its 

in-depth analysis identifies performance drop 

from each equipment and is thus able to locate 

faults or failures. This is particularly helpful in 

the aftermath of events like sandstorms or 

lightning where, traditional monitoring methods 

would be unable to identify the exact 

equipments that have been most a�ected. As a 

result, O&M teams tend to go for a complete 

physical verification of the plant which is 

expensive, time consuming, increases plant 

downtime and may still not detect all the 

problems.

SolarPulseTM, however, can immediately identify 

the low performing equipments and direct the 

O&M team to take corrective action on the most 

a�ected and critical equipments.

ADVANTAGES AND BENEFITS

Natural events are unavoidable and 

uncontrollable which can be detrimental to plant 

operations. SolarPulseTM helps PV plants to plan 

and execute a comprehensive response to 

minimize the impact of such events and rapid 

restoration of plant.

CONCLUSION

Need for immediate full physical verification of 

the plant is eliminated

•

Complete overview of faults and failures•

Critical defects are identified•

E�orts can be concentrated  on areas of 

immediate concern

•

Ticketing module keeps track of each issue and 

ensure timely resolution

•

Labor and maintenance costs are reduced•

Plant availability and uptime are increased•


