
Agenda 

• Energy Transition and Role of Renewables 

• Emerging Digital Solutions impact on the Utility Value Chain
• Grid management / Integration of renewables

• Asset Management and Optimization

• Digital Twin Applications

• Capital Spending Optimization

• Customer engagement / satisfaction

• Impact of energy transition and rapidly advancing digital technologies on  
IT manpower and talent needs



U.S. Energy Consumption increases through 2050, electricity plays a major role 

30% growth from 2022 to 2050 - Most of the growth in demand is from the industrial sector



By 2050, U.S. Energy related CO2 emissions fall 25-35% below 2005 levels
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Data source: U.S. Energy Information Administration, Annual Energy Outlook 2023 (AEO2023)

CO2 reduction drivers
• Net Carbon Neutral Focus

• Shift from Coal to other sources

• State and Federal Incentives
       (eg: Investment Reduction Act)

• More Electric Vehicles

• Energy efficiency improvements  



By 2050, U.S. CO2 emissions from the Power sector fall 27-34% from 2005 
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CO2 reduction drivers
• Shift from Coal to Natural Gas

• Renewables – Solar and Wind 

• Nuclear and other sources

• Power usage efficiency increase

Base Case

No Inflation Red. Act



Solar and wind generate most of the U.S. electricity by 2050
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Solar PV Prices decline rapidly and deployment grows

• Grid complexity increases as more customers own distributed assets (eg: roof top 
solar cells)

• Natural gas continues to play a role as a key supply source but not growing 

other



More intermittent renewables lead to more curtailment and usage of battery storage

Hourly U.S. electricity generation and load by fuel billion kilowatthours
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Curtailment

• Long term battery storage critical to balance the intermittent nature of 
renewable energy sources

• Increasing ownership of assets by the retail customer (eg rooftop solar) 
increasing complexity



Grid connected Capacity additions from renewables increase rapidly 

• Solar and wind related connections to grid most significant                    
• Grid complexity increases as customer owned DER’s proliferate (eg: roof top 

solar cells, EV’s)



Southern Company’s Mission targeted at Net Zero Emissions by 2050



Southern Company – Increasing emphasis on renewables and storage 



From Southern Co. 1Q 2024 earnings call 

Southern Company – Planned Capacity Additions focus on renewables 

Battery Storage Investments at Solar facilities
• Garland : 88 MW and 352 MWh of Energy storage
• Tranquility : 72MW and 288 MWh of energy storage
• Supported by Long term PPA’s



    

Recap

• Energy Transition accelerating driven by net zero carbon initiatives, fiscal stimulus and 

green energy focus 

• Rapid shift from traditional Fossil fuels to Renewables as renewable costs come down 

• Increased emphasis on long term battery storage as Supply / demand imbalances 

accelerate and Distributed Energy Resources proliferate

• Grid complexity increases due to increasingly distributed ownership of assets

• Transition provides Challenges and Opportunities in integrating renewables to grid



Digital Applications in Utilities



Digital Solutions play a critical role in a Utility Company’s Assets of the Future 

Source: Deloitte Insights 



Digital Solutions have a strong impact on the Utility Customer of the Future

Source: Deloitte Insights 



e
Digital Solution Key Elements 

Smart Grid
 Implementation

• Digital sensors, meters, and analytics to monitor and manage energy distribution
• Reduce Operating expenses, optimize energy usage, minimize outages. 
• Leverage IT/OT integration

Predictive 
Maintenance

• Data from Equipment sensors for predictive maintenance before a breakdown occurs
• Minimize downtime, extend equipment lifespan, reduce maintenance costs

Remote Monitoring, 
control, inspection

• Remotely monitor, control infrastructure assets in real-time (e.g. using drones to inspect 
wind turbines, power lines). Enhance operational efficiency, reduce response times. 

Energy Mgmt.
 Systems (EMS)

• Optimize generation, distribution, consumption. Integrate data from renewable sources, 
weather forecasts, demand patterns: Optimize energy operations and reduce costs. 

Customer
 Analytics

• Leverage customer analytics and digital platforms to personalize services, improve 
customer satisfaction, offer targeted promotions, optimize pricing strategies

Rapidly Evolving Digital Solutions supporting business needs 



Significant Savings Potential across the Utility Value Chain 

McKinsey Assessment
•25 to 30 percent field productivity improvement from AI-powered scheduling
• 80 percent capital reallocation based on ML insights in asset health
• 30 percent improvement on customer satisfaction in select journeys
• 30 percent improvement in reliability and resiliency outcomes within existing spend levels

C3.AI Application
• Utility company reduced transformer failures by 48%, $800,000 per year O&M savings

• Shift from scheduled and reactive maintenance to predictive and proactive maintenance

Windfarm Consortium
• Expects to reduce operating and maintenance costs by 30%, reduce downtime losses by 70%

GE Genova assessment
• GE Genova Grid customers experience 18% less network outages, 40% faster restoration times, 

accommodate up to 70% renewables penetration, potentially save 40% costs

IBM Asset Management Software
• Hub Power Co. reduced change management approval times 60%, reduced incidents by 20%



Examples of Value created using Digital Solutions

AEP
• 3% savings in demand and energy 

consumption with Voltage / Power 
optimization

•  

Pacific Gas and Electric 
• Superior weather modeling, data 

analytics saves $40M/yr
• NextGen Smart meter application 

saves $22M /Yr

Renewable Asset Consortium
• Expect 30% lower maintenance 

costs and lower downtime losses 
by 70% using digital twin on wind 
power plant

Medium sized Utilities
• Savings of $4-6M/ yr using ABB 

Voltage / Power platform and 
model

Con Edison
• Reduced the frequency of outages 

by 46%, duration of outages by 47% 
using smart meter enabled demand 
response

Essential Energy 
• Using Bentley’s platform, 3D 

modeling and intelligent design 
tools , substation project design 
costs reduced by 50% 

Duke Energy 
• Time for infrastructure investment 

optimization reduced from 6 weeks 
to 15 minutes  using  modeling, AI

• Savings of $10 Million/ yr using 
drones for power line inspections 

European windfarm Operator
• Inspection times cut from 5 hrs to 

30 min, labor requirements 
reduced, using autonomous 
drones and weather modeling for 
wind turbines, power lines 

• Digital Twins coupled with AI are major enablers for Value Creation



Digital Twin Applications 



Digital Twins – Virtual replicas to optimize enterprise performance



Digital Twins can add value throughout the Value Chain

THE DIGITAL TWIN 
• Has a bridge of connectivity with the ‘real-world’, self - adaptive
•  Can act as a one-step removed, in-depth observer
•  Decision-supporting and predictive tool with clear actions defined

IMPACT
• Lower life Cycle costs
• Better equipment reliability, fewer outages
• Lower manpower for maintenance and support
• Automates routine tasks, personnel can focus on higher-value activities
• Better allocation of Capital

ENABLERS
• Dramatic improvements in technology – Data analytics, Cloud, ML, AI
• Lower cost of Computing, higher speed and capabilities
• Cost effective, powerful, reliable sensors
• Increased Intelligence in devices, lower costs, AI enabled



Digital Twins integrally tied to real assets enable real time optimization 



VEERUM’s digital twin 
applications

Approach

• Digitize all assets leveraging on 
Mobile mapping, LIDAR capture, 
drone technology. 

• Use the digital system to monitor 
asset health and optimize through 
the entire asset lifecycle.

• Potential Results:

• 50% lower inspection costs

• 50% fewer site visits

• 33% improvement in productivity 

Sample of performance improvement using Digital Twins in the Utility Industry 

Topaz Solar Farm (California) owned by 
Berkshire Hathaway Energy

• One of the largest PV solar projects in the 
world - 550 MW

• Virtual replica built based on real-time 
operational / historical data.

• Monitors equipment performance, finds 

areas that need maintenance and 

schedules future maintenance activities.

• Results

• Solar panels’ output doubled

• Maintenance costs reduced 35%

• Enhanced reliability and efficiency

GE digital twin Power Plant

Using a DPP ( Digital Power Plant) 
model 

Results:

• 25% lower O&M costs

• 10% lower startup fuel needs

• 5% reduction in unplanned events

• $12M/Yr savings for a newly built 
power plant

https://www.veerum.com/veerum-for-power-and-utilities
https://www.veerum.com/veerum-for-power-and-utilities
https://www.veerum.com/veerum-for-power-and-utilities


Capital Spending Efficiency 



Capital Spending in Utilities is significant – cost and schedule control a major challenge

Utilities spent $165 Billion Per year

Over 80% of Energy Projects are delayed 
and more than 35% are over budget 

Southern Capex ~ $8-10 Billion Per Year



Multiple factors behind cost overruns and schedule delays on Capital Projects 

• Project Management
• Adequate flexibility
• Management Of Change
• Stakeholder alignment , 
      governance

Poor up front 
planning

Supply Chain Issues

Regulatory / Permitting
 Challenges

Schedule Pressures 
during execution

Owner / Contractor / 
 subcontractor
Misalignment 

Site related inefficiencies,
 labor shortage

Poor Staged Gating 
process, lack of 

Controls

Premature start of 
Construction



New Production Approach to Project Management: yields cost and schedule savings  

Traditional Approach
• Waterfall concept, detailed planning
• Sequential distinct phases
• Task breakdown, critical path 
• Focus on predictability, control 
• Risk management done early 

Project Production Approach
• Focus on flow of work, resources
• Management of capacity, inventory, variability
• Visibility of activity for all stakeholders
• Continuous feedback, dynamic adjustments
• Willingness to provide flexibility vs original plan

Savings seen in selected Cases 

• 10-30% cost and schedule reduction

• Cycle times reduced 30-50%

• Predictability increased dramatically



Microsoft achieves significant savings using Production Control Strategies

Situation
• $50 Billion / Yr Spend required due to rapidly increasing data center 

demand from 3rd party cloud infrastructure providers, Azure/ AI 
demand increases, CPU’s, GPU’s networking gear

• Microsoft / Open AI to build $100 Billion AI-Centric Data Center  
• Typical Data Center cost ~ $1 Billion, 12-24 months to complete 

Challenge: How to achieve predictable delivery capacity to meet 
demand from a globally distributed third party cloud infrastructure 
providers

Solution: Configured plans using Production Control Strategy 
implemented by Strategic Project Solutions (SPS) . SPS Software 
integrated with Microsoft BI 

RESULTS
• Reduced Cycle times for data 

center equipment supply by 50% 

• On-time delivery to site 
improved from 70% to 95%

 



Manpower and Skill Set requirements 
to support Energy Transition 



AI rapidly being deployed in Utilities across the Value Chain 

The pioneers of AI typically dedicate 10% of their AI effort to algorithms, 20% to data and technological 
backbone, and 70%—the lion’s share—to business and people transformation. 



Demand for IT skill sets are increasing across the Value Chain 



Surging demand for upgraded IT skills and digital expertise in Utilities

Ernst & Young Survey 

• Increasingly complex grid systems with distributed DER’s will require specialized skill sets
• IT skills will be required across the value chain to deploy sophisticated digital solutions



Clean Energy investments dramatically increase manpower requirements 

0

100

200

300

400

500

600

700

Solar Wind (land based) Battery Storage Energy Efficiency (Buildings)

USA Clean Energy related manpower requirements, Thousands

2020 2025 2030

Source: DOE 



Georgia’s Clean Energy Jobs Potential expected to increase rapidly

Source: NREL Transforming Energy 



Alabama’s Clean Energy Jobs Potential expected to increase rapidly

Source: NREL Transforming Energy 



    

SUMMARY

Energy Transition Challenges / Opportunities
• Achieving Carbon Neutral state by 2050
• Increased Renewable penetration
• Complex Supply / Demand imbalances
• Grid management Complexity with DER’s
• Capital spending across multiple sources
• Increased customer engagement / expectations

Digital Technology Applications creating significant Value
• Digital Twins for asset management optimization
• Use of drones for surveillance, inspection
• IT / OT integration
• Modeling of entire systems with ML, AI applications
• New models for capex reduction on projects

Increasing needs for IT manpower / skill sets
• Business Process changes 
• Recruiting
• Specialized skill development
• Adaptability to rapidly changing technologies
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