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worker safety risks and the difficulty of operating and 

maintaining these plants under extreme conditions – 

intense heat, high winds, and increased soiling from dust 

storms, to name a few. 

Which leads us back to AI. Building on experience with 

delivering large-scale solar assets across the Middle 

East, AI-guided robotics is becoming essential for safe, 

reliable deployment in extreme desert conditions. Here is 

a snapshot of what this looks like today, and a glimpse 

of what is next. 

The solar design phase is complex, and each decision 

can significantly affect project timelines and the LCOE. 

AI is particularly suited to managing this complexity and 

generating new efficiencies. 

Large language models are increasingly embedded 

in solar workflows to streamline customer interactions, 

generate documentation, and interpret field notes. 

Emerging digital AI tools use contextual intelligence to 

provide actionable insights and real-time feedback. 

Design iterations can be produced more quickly and 

incorporate more variables, ranging from regional supply 

and stock keeping unit (SKU) counts to cost trade-offs 

and their combined impact on LCOE. 

Digital twins are also becoming critical to plant 

installation and operational efficiency. They identify 

issues early and enable proactive mitigation strategies, 

thereby reducing costs. Drone imaging and sensor data 

constantly update nonlinear models of each plant 

component, enabling real-time optimisation of tracker 

angles, inverter set-points, and storage levels. Once a 

digital twin exists in the cloud, AI can forecast probable 

conditions and recommend – or eventually execute – 

the next best action in a continuous decision-making 

loop. 

DIGITAL AI OPTIMISES DESIGN, PROCUREMENT AND PERFORMANCE 
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Automated installation processes are particularly 

valuable in remote desert environments. Commissioning 

and inspection can be carried out by ground and aerial 

robots using AI-driven detection and analytics to flag 

issues before they lead to failures. 

For ongoing O&M, weather stations that record 

temperature, irradiance, wind speed, and direction can 

be integrated with drones and autonomous inspection 

robots that continuously patrol the field. These systems 

use pattern recognition to perform anomaly detection 

and predictive maintenance, which is vital given that 

an estimated 63% of underperformance, safety, and 

risk issues occur beneath solar panels and cannot be 

detected from aerial imagery alone. 

AUTOMATED CONSTRUCTION AND ROBOTIC MAINTENANCE 
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