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Net-Zero by 2070
Urban utilities account for 35% of India's energy consumption

50% Renewable Energy by 2030
Grid modernization essential for RE integration

Reduce Water Intensity by 20%
40% NRW in Indian cities must be addressed

33-35% Emissions Reduction
Energy efficiency and waste reduction in utilities critical

India's Climate Commitments: The Utility Imperative
Urban utilities are critical to achieving national climate goals



General

126 MT

CO₂ from Water Loss

Energy to pump lost water annually

₹1.2L Cr

Economic Loss

Annual utility inefficiency cost

2.5x

Potential Savings

Digital optimization impact

68 MT

CO₂ from Grid Losses

8-15% T&D losses in electricity

The Hidden Carbon Cost of Utility Inefficiency
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IoT
Real-time monitoring 

to eliminate waste 
and optimize 
resource use

Climate Impact: 15-25% 
energy reduction

AI & Analytics
Predictive intelligence 

for efficiency and 
renewable integration

Climate Impact: 30-40% 

maintenance optimization

Digital Twin
Virtual simulation for 

carbon-optimal 
operations planning

Climate Impact: 20-35% 
operational efficiency

Three Technologies, One Mission: Net-Zero Utilities
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Smart Water Networks
Acoustic sensors detect leaks within hours vs months, reducing NRW by 25-30%

AMI Smart Meters
Real-time consumption data enables demand response and peak shaving

Energy Quality Monitoring
Power factor correction and harmonic filtering reduce losses by 8-12%

Asset Health Sensors
Vibration, thermal, and acoustic monitoring prevent catastrophic failures

IoT: Eliminating Waste at the Source
Connected sensors transform resource management
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Predictive Maintenance
ML models predict failures 3-6 months ahead, reducing emergency repairs and carbon spikes

Renewable Energy Forecasting
AI predicts solar/wind generation 48hrs ahead with 95% accuracy for optimal dispatch

Demand Prediction
Neural networks optimize pump schedules reducing energy consumption by 20-30%

Grid Balancing
Real-time AI balances DERs, storage, and load for minimal carbon intensity

AI: From Reactive to Climate-Optimized Operations
Machine learning drives emissions reduction across the utility value chain
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Data Quality & Volume
AI models need 2-3 years of clean, labeled data. Many utilities lack this baseline.

Solution: Start data collection NOW. Use synthetic data and transfer learning from similar utilities.

Model Generalization
Models trained on one asset type may not work across diverse equipment.

Solution: Federated learning approaches. Domain adaptation techniques. Schneider's pre-trained models.

Edge vs Cloud Computing
Real-time predictions need edge deployment but models trained centrally.

Solution: Hybrid architecture: Train in cloud, deploy optimized models at edge. 5G enables this.

Challenge #1: Scaling AI-Driven Predictive Maintenance
Moving from pilots to enterprise-wide deployment
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Proprietary Protocols
Legacy systems use DNP3, Modbus, IEC 61850 with vendor lock-in.
Solution: Protocol converters and middleware. OPC UA as universal translator. Schneider EcoStruxure
gateways.

Cybersecurity Risks
Connecting OT to IT/cloud exposes critical infrastructure.

Solution: Zero-trust architecture. Network segmentation. Secure-by-design IoT devices.

Data Standardization
Each system stores data differently—no common schema.
Solution: Data lakes with ETL pipelines. Ontologies like CIM (Common Information Model). Master data 
management.

Challenge #2: Integrating Legacy System Data
Indian utilities run on 30-40 year old SCADA and OT systems
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Skills Gap
Need for data scientists, IoT specialists, digital twin engineers.

Solution: Reskilling programs. Partner with ITIs/Engineering colleges. Schneider University certifications.

Cultural Resistance
Fear of automation. Trust in manual processes. Job security concerns.

Solution: Change champions. Pilot success stories. AI augments workers, doesn't replace them.

Organizational Silos
IT, OT, and Engineering teams operate independently.

Solution: Cross-functional digital teams. Shared KPIs. Executive sponsorship from CEO/CTO level.

Challenge #3: Workforce Skills & Change Management
Utilities workforce trained in traditional operations, not data science
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Data Governance Standards
National frameworks for utility data sharing, privacy, and interoperability (like EU GDPR + INSPIRE)

Carbon Accounting Mandates
Require utilities to report Scope 1, 2, 3 emissions with digital verification

Green Finance Incentives
Low-interest loans, accelerated depreciation for digital + green infrastructure

Workforce Development
National Skill Development Corporation programs for utility digitalization

Policy Framework for Sustainable Digital Adoption
Government action needed to accelerate transformation
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180 MT

CO₂ Reduction Potential

From utility digitalization by 2030

1.2M

Green Jobs
Digital utility workforce growth

500+

Cities Transformed
Smart, sustainable utility operations

₹2.8L Cr

Economic Value
Efficiency gains + avoided losses

The Carbon Opportunity for India
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