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The artificial intelligence in renewable

energy market is growing at an

extraordinary pace as global industries

shift toward cleaner and more efficient

energy systems. According to a recent report by Allied Market Research, the market was valued

at $0.6 billion in 2022 and is projected to reach $4.6 billion by 2032, registering an impressive

CAGR of 23.2% from 2023 to 2032. This rapid growth is fueled by the rising adoption of smart

grids, advanced analytics, predictive maintenance, and intelligent energy optimization
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technologies.

Download PDF Brochure:
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ἱ� AI Revolutionizing Renewable Energy Systems

Artificial intelligence is playing a groundbreaking role in

transforming how solar, wind, and other renewable energy

resources are monitored, managed, and optimized.

✔ AI in Solar Power

AI-powered algorithms are reshaping photovoltaic operations by:
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Tracking sun position for maximum output

Adjusting panel angles in real time

Predicting cloud cover and weather patterns

Enhancing solar forecasting accuracy

These capabilities significantly increase the efficiency and reliability of solar power production.

✔ AI in Wind Energy

Wind energy systems also benefit from AI innovations like:

Predicting wind patterns

Optimizing turbine blade orientation

Real-time detection of mechanical faults

Preventing downtime through predictive maintenance

AI integration ensures higher efficiency and prolonged wind turbine lifespan.

ὐ� AI Enhancing Energy Storage & Grid Stability

One of the biggest challenges in renewable power is intermittency. The artificial intelligence in

renewable energy market addresses this issue through intelligent energy storage management.

AI Optimizes:

Charging and discharging cycles of batteries

Energy distribution based on peak demand

Utilization of excess energy during high production periods

AI-enabled smart storage stabilizes the grid and maintains a reliable power supply, even when

renewable sources are inconsistent.

Ἶ� Energy Efficiency in Buildings and Industry

AI-driven solutions also elevate energy efficiency across homes, buildings, and industrial



facilities. Examples include:

Smart thermostats and appliances

Automated lighting controls

Predictive maintenance for industrial machinery

Demand-side management systems to reduce peak-hour load

These innovations not only lower energy waste but also reduce operational costs.

ἳ� AI Minimizing Environmental Impact

AI plays a vital role in ensuring renewable energy systems are sustainable and environmentally

safe. For instance:

Predicting wildlife migration patterns near wind farms

Designing eco-friendly project layouts

Reducing carbon emissions by optimizing renewable resource use

Smart environmental management enhances both energy outcomes and ecological protection.

ὐ� Smart Grids: A Major Growth Driver

The rise of smart grids is among the biggest opportunities in the artificial intelligence in

renewable energy market. Smart grids enable:

Real-time energy distribution

Automatic balancing of renewables with conventional sources

Integration of distributed energy resources (DERs)

Demand response systems driven by real-time pricing

These capabilities improve grid reliability and reduce electricity losses.
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Ὄ� Market Impact Example

According to IRENA, the U.S. installed 111.53 GW of solar PV capacity in 2022, up from 93.91 GW

in 2021. This surge increases demand for AI-based DER management systems.

⚙️ Innovations Driving Market Growth

Technologies like Siemens Energy’s Unified Power Flow Controller (UPFC) Plus, introduced in

2020, showcase how AI enhances grid stability by dynamically managing load flow across AC

grids.

AI models also improve renewable energy forecasting accuracy, reducing energy waste and

optimizing power plant planning.

ἱ� Market Segmentation

1️⃣ Deployment Type

On-premises – fastest growing (CAGR 23.4%)

Cloud-based

2️⃣ Component Type

Solution

Service – fastest growing segment

3️⃣ End-Use Industry

Energy Generation

Energy Transmission

Energy Distribution – highest CAGR at 23.7%

Utilities

4️⃣ Regional Insights

Asia-Pacific dominates the artificial intelligence in renewable energy market, recording the

highest revenue and fastest growth (CAGR 23.6%) due to large-scale adoption in China, India, and

Southeast Asia.



ᾞ� Key Market Players

Leading companies shaping the future of AI-driven renewable energy include:

Alpiq

AppOrchid Inc.

ATOS SE

Enel Green Power

Enphase Energy

Flex Ltd.

General Electric

Origami Energy Ltd.

Siemens AG

Vestas

These global players focus on innovation, cloud AI systems, predictive analytics, and scalable

smart grid solutions.

Get a Customized Research Report: https://www.alliedmarketresearch.com/request-for-

customization/A224072

Ἴ� Conclusion

The artificial intelligence in renewable energy market is transforming the global energy

landscape at unprecedented speed. With AI improving forecasting, automation, smart grids, and

storage optimization, renewable energy systems are becoming more efficient, reliable, and

environmentally friendly. As governments push for sustainability and industries adopt advanced

digital technologies, AI will remain at the core of the renewable energy revolution.
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About Us

Allied Market Research (AMR) is a full-service market research and business-consulting wing of

Allied Analytics LLP based in Portland, Oregon. Allied Market Research provides global

enterprises as well as medium and small businesses with unmatched quality of "Market

Research Reports" and "Business Intelligence Solutions." AMR has a targeted view to provide

business insights and consulting to assist its clients to make strategic business decisions and

achieve sustainable growth in their respective market domain.

Pawan Kumar, the CEO of Allied Market Research, is leading the organization toward providing

high-quality data and insights. We are in professional corporate relations with various companies

and this helps us in digging out market data that helps us generate accurate research data tables

and confirms utmost accuracy in our market forecasting. Each and every data presented in the

reports published by us is extracted through primary interviews with top officials from leading

companies of domain concerned. Our secondary data procurement methodology includes deep

online and offline research and discussion with knowledgeable professionals and analysts in the

industry.
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