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Alternative Energy Fun Facts for 2025
Investment in renewable generation by entities outside of the utility sector will surpass investment 
in renewable generation by utilities.

20% of energy utilities globally will manage periods of negative wholesale energy prices due to 
oversupply from renewable energy resources.

40% of utility field asset inspections will be performed by autonomous robotic systems 
automatically updating asset and maintenance conditions.

30% of G20 countries will drive flexibility markets with common process and data exchanges, in 
response to energy shortages.



2025 is closer than you think 

40% of utility field asset inspections will be performed by autonomous 
robotic systems automatically updating asset and maintenance conditions.

Data available in real time at a 
Remote Operations Center (5G)



AE Remote Operations Centers: The Power Users
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Traditional Energy companies 
with ROC control room 

Oil & Gas companies investing in 
Alternative Energy with ROCs

Industrial “Prosumers” like
infrastructure owners with DOCs



G

There is a Shift in Power . . .

G

L

L

L

Follows

L

Orchestrate

G

G G G

GG G

L L

LL G

G

G L

G GL

Optimize Sense > Decide > Act

Predictable Load Matched With Dispatchable Supply
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Complex Market 
Driven Grid “front of 
meter” and “behind 

the meter”

Distributed Energy 
Resources with a 
mix of IoT, Digital 

Twins, and control, 
and automation 

systems
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Loads Respond to Supply Intermittency
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Traditional Generation Renewable Generation
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There is a Shift in Power . . .

Centralized 
with traditional 

OT and 
control, and 
automation 

systems

Conventional 
Distribution 

Grid 
Follows

Optimize

Predictable Load Matched With Dispatchable Supply
Reliability, Controllability, and Predictability  

Traditional Generation

Yesterday

Control Room

Operational Control Focused
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From ROC to DOC : Digital Twins for Value Chain
8

Control Room

Operational Control Focused

Traditional Command & Control
Remote Operations Center

Control Room

Operational Optimization
Focused

Digital Twin Enabled 
Remote Operations Center

Subject Matter Experts

Value Chain Optimization
Focused

Digital Twin Enabled 
Distributed Operations Center

Subject Matter Experts

Control Room

Get “in front” and “behind the meter”

This level summary and doesn’t reflect all capabilities of ROC



Deploy and Integrate Renewable Resources at Scale

1

2



Data

Information

Synchronization
At Twinning Rate

Synchronization
At Twinning Rate

Physical Environment Virtual 
Environment

Digital State 
Information

Physical operating 
State

Virtual Processes

Physical Processes Digital TwinPhysical Twin

Digital Twins is a Model-based Approach



DTP vs DTI vs DTA for Renewable Energy

Digital Twin Prototype
DTP (Template)

Physical Entity Digital Twin Instance
DTI

Digital Twin Aggregate
DTA (Composite)



D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

D
ig

ita
l T

w
in

 b
as

ed
 o

n 
U

se
 C

as
e

Digital Twin in ROC should focus on Capabilities 

Commissioning

Operate

Maintain

Retire/DiscardPlan

Design
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Transfer Ownership from Manufacturers or 
EPC contractor to owner/operator

Digital Twins based 
on Use Cases



Digital Twin Capabilities Periodic Table
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https://www.digitaltwinconsortium.org/initiatives/capabilities-periodic-table.htm

https://www.digitaltwinconsortium.org/initiatives/capabilities-periodic-table.htm


Windfarm Condition Monitoring Use Case
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Windfarm Energy Prediction Use Case
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Key Composable Business Capabilities for RE

Composable Digital Twins as the 
basis for Distributed Operations 
Centers for Renewable Energy



Scenario: Retail group with DERs on properties

Infrastructure owners like retail or property groups are 
deploying Alternative Energy across assets to reduce cost 
and carbon. They use AI-enabled Digital Twins to decide 
when to generate, store, use, or trade energy and carbon

17



Alternative Energy Portfolio Outcomes Focused Contextual Meta Data

Asset Performance Advanced Analysis Expert Collaboration
SMEs not in-house



Alternative Energy Portfolio Outcomes Focused Contextual Meta Data

Asset Performance Advanced Analysis Access To Knowlegde



Benefits of Digital Twin ROCs for Alternative Energy

Higher earned revenue from improved yield of renewable generation 
resources

Improvements in operational performance and reduction in losses

Optimization of asset loading needed for the dispatch scheduling 
changes as renewable energy grows and maximizing generation from 
renewable assets becomes a high priority

Maximization of asset valuation through the balancing of operational 
and economic life



THANK YOU


