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​Energy Efficiency & Digital​
​Smart Grid Solutions​

​This section provides key inputs on Smart Grid Solutions Opportunities for​
​corporate leaders.​
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​Opportunity Snapshot:​​Smart Grid Solutions​
​Digitize electricity networks using smart meters, automation, and grid management systems​

​Market Signal​ ​What​​Makes​​or​​Breaks​​It?​

​●​ ​India rolling out​​250M+ smart​
​meters under RDSS​

​●​ ​Rising renewable penetration​
​causing a​​need for grid flexibility​
​and stability​

​●​ ​Annual Market size by 2030:​
​20,000 - 25,000 ₹ Cr​

​●​ ​Large-scale s​​mart meter deployment​
​(AMI) with reliable connectivity​

​●​ ​Grid automation​​(SCADA, ADMS)​
​for real-time control and load balancing​

​●​ ​Ability to reduce​​AT&C losses and​
​improve billing efficiency​

​Why It Matters​​NOW?​ ​Well Aligned​​Opportunity for​

​●​ ​Integration of solar/wind requires​
​real-time grid balancing​

​●​ ​Government push for smart metering​
​and DISCOM reform​

​●​ ​Increasing demand for reliable,​
​quality power supply​

​●​ ​Power utilities and DISCOMs​
​●​ ​Electrical and grid technology​

​companies​
​●​ ​IoT, telecom, and software providers​

​Key​​Challenges​ ​Business Model​

​●​ ​DISCOM financial stress​​impacting​
​adoption​

​●​ ​Integration​​with legacy grid​
​infrastructure​

​●​ ​Data management and​
​cybersecurity​​risks​

​●​ ​Smart meter deployment (government​
​tenders)​

​●​ ​Grid digitization projects (SCADA,​
​ADMS)​

​●​ ​SaaS platforms for grid analytics and​
​demand response​
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​Introduction and Business Case​

​Smart​ ​grids​ ​modernise​ ​India’s​ ​electricity​ ​system​ ​by​ ​embedding​ ​digital​ ​monitoring,​ ​automation​
​and​ ​two-way​ ​communication​ ​across​ ​generation,​ ​transmission​ ​and​ ​distribution.​ ​They​ ​enable​
​real-time demand response, renewable integration, loss reduction and outage management.​

​For​ ​India,​ ​where​ ​DISCOM​ ​losses​ ​remain​ ​high​ ​and​ ​the​ ​share​​of​​renewables​​in​​the​​overall​​grid​
​power​ ​is​ ​rising,​ ​smart​ ​grids​ ​are​ ​the​ ​critical​ ​enabler​ ​of​ ​a​ ​reliable,​ ​efficient​ ​and​ ​decarbonised​
​power sector, in parallel representing a large and growing business opportunity.​

​Market Potential for Smart Grid Solutions in India​

​Year​ ​Market Size (₹ Cr)​ ​Drivers​
​2025​ ​7,000-8,000​ ​Smart metering rollouts, pilot grid modernisation projects.​
​2030​ ​20,000-25,000​ ​National​ ​smart​ ​metering​ ​mission,​ ​large-scale​ ​automation​ ​of​

​DISCOMs.​
​2040​ ​60,000-70,000​ ​Fully​ ​digital,​ ​resilient​ ​grids​ ​integrated​ ​with​ ​EVs,​ ​BESS​ ​and​

​DERs.​

​Market Segments and Applications​

​Segment​ ​Applications​ ​Business Model​ ​Key Drivers​

​Grid Automation &​
​Control Systems​

​Substation​
​automation, feeder​
​automation, fault​
​detection​

​CapEx equipment +​
​long-term service​
​contracts​

​Reliability​
​requirements and​
​aging grid​
​infrastructure​

​Advanced​
​Distribution​
​Management​
​Systems (ADMS)​

​Real-time grid​
​visibility, outage​
​management, load​
​balancing​

​Enterprise software​
​licenses + SaaS +​
​support​

​Managing complexity​
​from distributed energy​
​resources (DERs)​

​Smart Metering &​
​AMI​

​Advanced metering,​
​remote reading,​
​billing integration​

​Hardware rollout +​
​data platform​
​subscriptions​

​Regulatory mandates​
​and need for granular​
​consumption data​

​DER & Microgrid​
​Management​

​Orchestration of​
​solar, storage, EVs,​
​microgrids​

​Software platforms +​
​integration services​

​Rapid growth of​
​distributed generation​

​Grid Edge​
​Intelligence &​
​Sensors​

​Line monitoring,​
​voltage control, asset​
​health sensing​

​Hardware + analytics​
​software​

​Improve utilization of​
​existing grid assets​
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​Transmission​
​Digitalization &​
​HVDC Control​

​Digital substations,​
​HVDC monitoring​
​and control​

​Large EPC projects +​
​lifecycle services​

​Long-distance​
​renewable integration​
​and grid​
​interconnection​

​Energy Storage &​
​Flexibility​
​Management​

​Battery dispatch,​
​peak shaving,​
​frequency response​

​Software +​
​performance-based​
​revenue sharing​

​Grid stability with​
​intermittent renewables​

​Utility Data Platforms​
​& Analytics​

​Meter data​
​management, asset​
​analytics, forecasting​

​SaaS + data​
​management​
​contracts​

​Explosion of grid and​
​customer data volumes​

​Grid Cybersecurity &​
​Communications​

​Secure grid​
​networking, OT​
​cybersecurity​

​Software licenses +​
​managed security​
​services​

​Rising cyber threats to​
​critical infrastructure​

​EV Charging & Load​
​Management​

​Managed EV​
​charging,​
​vehicle-to-grid​
​integration​

​Platform fees +​
​transaction-based​
​revenues​

​Electrification of​
​transport stressing​
​distribution grids​

​Typical Project Capacities & Investments Required in India​

​Project Type​ ​Typical Scale​ ​Indicative CapEx​
​(₹ Cr)​

​Notes​

​Advanced Metering​
​Infrastructure (AMI)​

​1-10 lakh​
​smart meters​

​40-350​ ​Includes HES/MDMS, comms​
​(RF/PLC/NB-IoT), installs;​

​Distribution​
​Automation​
​(DA/SCADA/DMS)​

​50-500​
​feeders; 33/11​
​kV grid​

​20-150​ ​RTUs, FRTUs, reclosers,​
​FLISR, OMS integration.​

​Outage Management​
​& GIS/ADMS​

​Utility-wide​
​platform​

​15-80​ ​Unified OMS+GIS+ADMS;​
​improves SAIDI/SAIFI.​

​DERMS / VPP​
​(solar+BESS+EVs)​

​50-500 MW​
​DER portfolio​

​20-90​ ​Curtailment mgmt., flexibility​
​markets, voltage regulation.​

​Substation​
​Automation (IEC​
​61850)​

​10-50​
​substations​

​10-60​ ​IEDs, bays, IEC-61850 comms,​
​cybersecurity.​

​Grid-scale Power​
​Quality & Analytics​

​City/zone​
​deployment​

​5-25​ ​PQ meters, synchrophasors​
​(PMU), analytics for losses &​
​harmonics.​

​Grid-edge BESS​
​Pilots​

​5-50 MWh​
​nodes​

​25-200​ ​Peak shaving, feeder balancing,​
​black-start pilots.​
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​Underlying Technologies & Processes​

​Element​ ​Options​ ​Key Traits​
​Smart metering​ ​AMI, prepaid meters,​

​IoT-enabled​
​Reduces losses, improves billing​
​efficiency.​

​Grid automation​ ​SCADA, digital substations, GIS​
​mapping​

​Enables remote monitoring, faster fault​
​detection.​

​Demand​
​response​

​AI/IoT platforms, dynamic pricing​ ​Balances peak demand, integrates RE.​

​DER integration​ ​Rooftop solar, EVs, BESS linked​
​to smart grids​

​Two-way power flows; enhances grid​
​flexibility.​

​Analytics & AI​ ​Load forecasting, fault prediction​ ​Improves reliability, reduces downtime.​

​Cybersecurity​ ​OT/IT security systems,​
​blockchain traceability​

​Protects critical infrastructure.​

​Key Challenges​

​Challenge​
​Area​

​Key Issues​ ​Business​
​Impact​

​India Specific​ ​Strategic​
​Implications​

​DISCOM​
​Financial​
​Health &​
​Procurement​
​Complexity​

​Utilities (primary​
​buyers) face​
​financial​
​constraints and​
​slow​
​procurement​
​cycles​

​Delayed projects​
​and cash flow​
​uncertainty​

​State DISCOM​
​losses, tender​
​delays, complex​
​approval​
​processes​

​Need long-term​
​partnerships and​
​innovative​
​commercial​
​models​

​Capital​
​Intensity &​
​Unclear​
​Monetization​
​Models​

​Large​
​investments in​
​grid automation,​
​AMI, and digital​
​infrastructure​
​with long ROI​
​horizons​

​Profitability​
​challenges and​
​slower private​
​investment​

​Limited tariff​
​structures that​
​reward grid​
​modernization​
​benefits​

​Outcome-based​
​contracts and​
​service models​
​becoming​
​essential​

​Technology​
​Integration &​
​Legacy​
​Infrastructure​

​Integrating new​
​digital systems​
​with aging grid​
​infrastructure​

​Higher​
​implementation​
​risk and​
​customization​
​costs​

​Diverse grid​
​maturity levels​
​across states​

​Modular,​
​interoperable​
​solutions required​

​Supply Chain &​
​Geopolitical​

​Dependence on​
​imported​

​Cost volatility​
​and deployment​

​Localization​
​policies,​

​Supplier​
​diversification and​
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​Risks​ ​electronics,​
​sensors, and​
​communication​
​hardware​

​delays​ ​cybersecurity​
​concerns,​
​geopolitical​
​supply​
​disruptions​

​local​
​manufacturing​
​strategies​
​important​

​Regulatory​
​Fragmentation​
​& Regional​
​Variability​

​Different state​
​policies,​
​standards, and​
​readiness levels​

​Uneven market​
​growth and​
​scaling​
​challenges​

​Variation in​
​smart metering​
​rollout, grid​
​modernization​
​programs​

​Region-specific​
​strategies and​
​strong regulatory​
​engagement​
​needed​

​Prominent Players in the Indian Market​

​Company / Entity​ ​Focus Areas​
​Siemens / Schneider Electric / ABB​ ​Grid automation, SCADA, digital substations.​
​GE Grid Solutions​ ​Smart grid hardware and digital platforms.​

​Tata Power-DDL​ ​Early mover in smart metering and SCADA &​
​automation.​

​L&T Electrical & Automation​ ​AMI, distribution automation and GIS solutions.​
​Honeywell / Landis+Gyr​ ​Smart meters, demand response platforms.​

​IntelliSmart (EESL + NIIF JV)​ ​India’s largest smart metering implementer.​

​Innovation Perspectives​

​Innovation​ ​Business Opportunity​ ​For Senior Management​

​Grid Orchestration Platforms​ ​Unified platforms that​
​manage DERs, storage, EVs,​
​and loads​

​Platform lock-in and long-term​
​recurring software revenue​

​Autonomous Grid Operations​
​(AI-Driven)​

​AI-driven self-healing and​
​predictive dispatch​

​Lower opex and step-change​
​reliability improvements​

​Flexibility & Capacity Market​
​Platforms​

​Monetization of demand​
​response, storage, and EVs​

​Creates new market​
​infrastructure and transaction​
​revenue​

​Grid-Edge Intelligence as a​
​Service​

​Subscription-based analytics​
​at the grid edge​

​Scalable SaaS margins layered​
​on hardware​

​EV-Grid Integration​ ​Managed charging +​ ​Captures value from transport​
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​Ecosystems​ ​vehicle-to-grid platforms​ ​electrification​

​Utility Digital Twin Platforms​ ​Real-time digital twins of​
​distribution and transmission​

​Influences multi-billion capex​
​and regulatory decisions​

​Cyber-Resilient Grid​
​Architectures​

​Security-by-design grid​
​platforms​

​Trust and regulatory advantage​
​in critical infrastructure​

​Grid Data Marketplaces​ ​Monetizable energy, flexibility,​
​and asset datasets​

​Platform economics and​
​ecosystem control​

​Microgrid-as-a-Platform​
​Models​

​Standardized microgrid​
​platforms with financing​

​Long-term infrastructure-style​
​returns​

​Regulatory-Adaptive Grid​
​Software​

​Software that auto-adapts to​
​regulatory changes​

​Turns compliance into a​
​competitive moat​

​Concentric & Satellite Opportunities​

​●​ ​AMI​ ​and​ ​ADMS​ ​system​ ​integrators​​:​ ​End-to-end​ ​implementers​ ​delivering​
​interoperable,​ ​cyber-secure​ ​and​ ​performance-guaranteed​ ​smart​ ​grid​ ​rollouts​​for​
​DISCOMs.​

​●​ ​DERMS​ ​and​ ​VPP​ ​platforms​​:​ ​Aggregators​ ​enabling​ ​distributed​ ​energy​ ​(solar,​
​BESS,​ ​EVs)​ ​to​ ​participate​ ​in​ ​demand​ ​response,​​ancillary​​services​​and​​flexibility​
​markets.​

​●​ ​Edge​ ​communication​ ​and​ ​IoT​ ​OEMs​​:​ ​Concentric​ ​manufacturers​ ​of​ ​RF/NB-IoT​
​gateways,​​data​​concentrators​​and​​smart​​sensors​​adapted​​for​​India’s​​climatic​​and​
​network conditions.​

​●​ ​Grid​ ​analytics​ ​and​ ​AI-powered​ ​diagnostics​​:​ ​Startups​ ​providing​ ​theft​ ​detection,​
​predictive​ ​maintenance​ ​and​ ​load​ ​forecasting​ ​using​ ​real-time​ ​meter​​and​​SCADA​
​data.​

​●​ ​Cybersecurity​ ​&​ ​resilience​ ​service​ ​providers​​:​ ​Specialist​ ​firms​ ​offering​ ​OT/IT​
​penetration testing, incident response and SOC-as-a-service for utilities.​

​●​ ​Dynamic​ ​tariff​​&​​demand-response​​apps​​:​​Satellite​​platforms​​allowing​​consumers​
​to​ ​shift​ ​loads,​ ​access​ ​prepaid​ ​billing​ ​and​ ​monetise​ ​flexibility​ ​through​ ​retail​
​programs.​

​●​ ​Smart​ ​microgrid​ ​and​ ​hybrid​ ​packages​​:​ ​Modular​ ​solutions​ ​integrating​ ​LV​
​automation,​ ​rooftop​ ​PV​ ​and​ ​BESS​ ​for​ ​industrial​ ​estates​ ​and​ ​institutional​
​campuses.​
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​Key Takeaway for Senior Management​

​Takeaway​ ​Details​

​Smart grids are the​
​operating system of the​
​future energy system, not​
​an IT upgrade​

​●​ ​As renewables, EVs, storage, and DERs scale, grid​
​intelligence determines reliability, cost, and​
​decarbonization speed​

​●​ ​Examples​​:​​Advanced Distribution Management Systems​
​(ADMS), DERMS, real-time grid visibility platforms​

​●​ ​Highlight:​​utilities and solution providers that control​​the​
​grid “brain” become indispensable infrastructure partners​

​Value concentrates in​
​control, automation, and​
​analytics—not hardware​
​alone​

​●​ ​Meters and sensors are entry points; intelligence creates​
​durable value​

​●​ ​Sub-components​​:​​AMI + analytics, outage management​
​systems (OMS), substation automation, AI-based load​
​forecasting​

​●​ ​Recommended innovation focus:​​AI-driven grid​
​optimization and automation​

​DER integration is the​
​primary stress test for grid​
​readiness​

​●​ ​Rooftop solar, EV charging, storage, and microgrids​
​fundamentally change grid dynamics​

​●​ ​Examples​​:​​voltage regulation with high rooftop solar,​​EV​
​load management, bidirectional power flows​

​●​ ​Competitive advantage:​​grids that manage DERs well​
​avoid capex-heavy upgrades and unlock new revenue​
​pools​

​Outcome-based models​
​align incentives and​
​accelerate adoption​

​●​ ​Utilities increasingly prefer performance-linked outcomes​
​over capex-heavy technology buys​

​●​ ​Examples​​:​​loss-reduction contracts, reliability SLAs,​
​flexibility-as-a-service​

​●​ ​Competitive advantage:​​faster deal closure and​
​long-term, annuity-style revenues​

​Portfolio-scale intelligence​
​creates infrastructure​
​economics​

​●​ ​Grid solutions scale best when deployed across entire​
​utility territories or regions​

​●​ ​Examples​​:​​state-wide AMI rollouts, national distribution​
​automation programs​

​●​ ​Recommended innovation focus:​​centralized grid​
​analytics and standardized architectures​
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​Next Steps for Corporate Leaders​

​Smart grid solutions are becoming central to energy system modernization as distributed​
​renewables, EV charging, storage, and flexible loads increase variability on both supply and​
​demand sides. Advanced metering, grid automation, demand response, digital substations, and​
​distribution management platforms enable utilities and large energy users to improve resilience,​
​efficiency, and visibility. As corporates pursue 24/7 clean power, operational uptime, and​
​data-driven energy management, smart grid capabilities are shifting from infrastructure​
​upgrades to strategic enablers of decarbonization and electrification.​

​This could be an attractive climate tech opportunity for industries and firms in specific sectors​
​and industries keen on catering to this market.​

​CO3@EAI​

https://www.eai.in/ref/co3

