SIEMENS

Digital Twin Technology

for Resilient Microgrids

Transforming energy infrastructure
through virtual intelligence

What is a Digital Twin?
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Benefits for Microgrid Operations

Real-time Monitoring

Live visibility + predictive insights
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Lower energy + maintenance costs

Enhanced Resilience

Faster response to disruptions
Accelerated ROI
[| [I Faster payback through optimization
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ooof——] Predictable development + operational costs on new builds

No specialized equipment in the field

Leverage existing data for digital twin platform

Federal facilities can leverage this technology to meet
energy security mandates while reducing costs and
improving sustainability.

Digital Twin Architecture for Microgrids

Physical Layer

Data Layer

Intelligence Layer

Use Cases

Military Installation Microgrid Medical Center Microgrid

Fort Hunter Liggett, CA VA Palo Alto Health Care System

* Reliable power for critical operations * 24/7 power for critical care

* Less grid dependence * Lower energy costs

* Optimized energy use * Supports sustainabilitys

Outcome: Mission-ready power Outcome: Safer, more efficient care

Military Installation Microgrid, Industrial Manufacturing, Siemens

Naval Station Guantanamo Bay Wendell Microgrid

* Energy independence and resilience * 100% of manufacturing electricity needs

e Supply-side generation + demand-side * Elimination of disruption due to utility

efficiency outages

* Improved reliability for isolated base * Intelligent energy management

Outcome: 49% lower energy costs Outcome: 100% renewable power
resilience

Return on Investment (Typical 5-year impact)
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Energy Maintenance Avoided Extended
Costs Costs Downtime Life
15-25% 25-40% $1M-5M $200-600K

reduction reduction

annually annually
($500K-$2Mlyr) ($300K-$800K/yr)
Investment Required Payback Period NPV Over 5 Years
$1M - $4M 18 - 36 $5M - $15M
initial implementation months

Budget

<$300K assurance
annual operating costs for new builds
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Digital twins are not just about technology — they're about
transforming how we think about and manage critical
infrastructure. They turn data into foresight, and foresight
into resilience.”

— Dr. Michael Grieves, Digital Twin Institute

Integration with Existing Systems

— <~

SCADA Integration EMS/BMS Integration Enterprise Systems
* Real-time operational * Building energy & HVAC * Asset & maintenance

data & monitoring optimization management (CMMS/EAM)
e Control system * Occupancy-driven insights * Financial and reporting

connectivity systems

* Demand response &

* Alerts, events, and energy tracking * Procurement & operational

historical data workflows

Implementation Roadmap

Pilot h Accelerated Enterprise
Approac Deployment Transformation
) Star’F D B SIS * Deploy across multiple * Full-scale deployment
facility or subsystem " s e
critical facilities across all facilities
) :‘:\:’ZE{;E:&ON * Moderate investment * Higher investment
$2M-$4M $5M-$10M
($500K-$1M) ( ) ( )
i » Faster path to * Enterprise-wide
* Validate performance o
) measurable ROI optimization and
and build stakeholder I
) ong-term value
confidence * Significant resilience

i improvements * Requires change
* Foundation for future
management and

ecommenae

Typical timeline: 18-36 months to full implementation

ey Takeaways

=» Proven and ready for deployment
=» 30-50% cost reduction + improved resilience

=5 Enables mission-critical reliability

Pros Considerations

\/ Strong ROI (18-36 month % High upfront investment
payback)
X Integration with legacy systems

‘/ Proven, scalable technology
¥ Change management required

‘/ Improves resilience & mission
readiness
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