
Excerpt: Webinar on “Artificial Intelligence for Power Sector - Applications and 

Challenges”  

This excerpt synthesizes our April 26, 2025, webinar on "Artificial Intelligence for Power Sector 

- Applications and Challenges." As a CEA-recognized hub, we unlock AI's potential for 

sustainable power. View the full recording on our YouTube channel or sign up for future 

sessions to innovate your operations! 

AI's Game-Changing Role: Decoding Terms and India's Power Landscape 

Envision a 500 MW plant averting Rs. 50 crores in annual losses via AI-driven tube leakage 

detection—spotting anomalies 24-48 hours early, slashing forced outages. AI has evolved 

from theory to transformer: Encompassing ML (data-driven learning), DL (neural networks 

mimicking brains), and subsets like supervised (labeled data for predictions) vs. unsupervised 

(pattern discovery). Fuzzy Logic handles uncertainty, Evolutionary Algorithms optimize via 

natural selection, and ANNs process complex data for forecasting. 

India has 4-5% demand growth (240 GW peak 2023-24) and PLF trends (66% coal). We 

clarified: AI as human-like intelligence (e.g., chatbots, self-driving tech); ML as algorithms 

learning from data. India's deficit (0.3% energy, 1.4% peak) demands AI for efficiency. If data 

silos are hindering your AI journey, our insights—from STEAG's TRIAD (O&M, ET, IT)—bridge 

the gap.  

Key Applications: From Predictive Maintenance to Grid Optimization 

AI revolutionizes: Predictive maintenance via ML analyzes vibrations/temps for early faults 

(e.g., SPC detects KPI deviations); load forecasting with ANNs predicts demand accurately, 

integrating renewables. Grid optimization uses DL for real-time balancing; renewable 

integration via algorithms forecasts solar/wind output. Data validation: 3-tier process—NN 

plausibility, range checks, thermodynamic reconciliation—ensures reliable inputs. 

Boiler tube leakages (2-10/year/unit from overheating/erosion) tackled with AI-ML Digital 

Twins: Acoustic sensors + SPC normalize signals, reducing false alarms and consequential 

damages. ALMA combines acoustics with predictive analytics for trends. Wide apps: Process 

monitoring (pressure losses, heat rates), condition tracking (vibrations), sensor failure 

detection. 

AI Application Technique Benefit 

Predictive Maint ML/SPC 20-30% outage reduction 

Load Forecast ANN/DL 5-10% accuracy boost 

Tube Leak Detect Acoustic + AI Early alerts, Rs. Cr savings 

Grid Optimize Evolutionary Alg Real-time stability 

 

Tools and Challenges: Navigating Adoption Barriers 

Core tools: ML for patterns, DL for image/data analysis, Fuzzy for decisions under uncertainty, 

Evolutionary for optimization. In power: NN reference models for KPIs; SPC for 

trends/anomalies (compares current vs. historical). Challenges: Data quality/privacy (sensitive 

infra data needs protection); high costs/skills gaps; cybersecurity (AI vulnerable to attacks); 

ethical issues (bias, explainability—ensure transparent decisions); robustness for anomalies. 



Regulatory hurdles demand trustworthiness—XAI for explainability. Quiz highlights: ANN 

mimics neurons; Fuzzy handles non-binary; Evolutionary simulates evolution; ethics focus on 

bias; black-box concerns erode trust; cyber risks disrupt ops. 

Exclusive Expert Tips: Decades of experience in IT based solutions 

• Data Validation Start: Use 3-tier (NN + ranges + thermodynamics) to clean inputs—

avoids garbage-in-garbage-out. 

• Leakage Prevention: Integrate acoustics with SPC—normalize signals for trend-

based alarms, cutting false positives by 50%. 

• Forecast Fine-Tune: Blend supervised ML with weather data for renewables—boost 

integration by 15%. 

• Ethical AI: Prioritize XAI models; audit for bias quarterly to build trust. 

• Overcome Barriers: Pilot small (e.g., single turbine maint)—scale with training; 

partner for cybersecurity. 

These have optimized 5 GW+ in variable grids. 

Why STEAG India? Your Catalyst for AI-Powered Energy 

Blending German engineering with Indian expertise, STEAG India's CEA-accredited webinars 

empower participants on PAN India level, yielding positive results.  

Similar webinars with interactive Q&A sessions will be arranged in the future. Please 

participate—we'll also repeat some topics with the latest updates. We look forward to your 

overwhelming participation! 

STEAG India: AI-Empowered, Future-Ready Power. 

 


