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Smart Grid

Adaptive &

— Integrated &
Self Healing Haccvo Flexible

opimiz ¢

Generation Transmission Substation Distribution Customer

Condition Energy Improve Asset
based Efficiency Utilization
Maintenance DER Minimize Losses

Reliability &
Restoration

Physical &
Cyber Security
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Bulk Power System

(Generation, Transmission, Substation)

Modernization of the Substation Automation Online Transformer
EMS System Substation Asset Sharing Condition Monitoring
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Distribution

Area
Substation

T

86+
Aok b

Distribution equipment Distribution network Operator decision tools
monitoring & secondary grid modeling & failure prediction
automation Dynamic network Overhead auto-loop
visualization automation
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3G System of the Future Objectives

* Maintain reliability and customer service
* Increase asset utilization

* Reduce street congestion

* Increase operating flexibility

Utilize new technologies

Cost reduction, avoidance, and deferral
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3G System of the Future Concepts
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customer

Less dependence on
low-voifage nefwork

Smaller networks
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Implementing New Technology
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Limiter

Fault current limiter to maintain superconductor
availability during a fault

Medium voltage fast switch to transfer
distribution load
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Traditional Grid

Centralized Generation

Limited
2-Way Communication

Partially Monitored

Limited Customer Choices
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Empowering Customers

Future
Smart Grid

Energy Load
Storage Management
Integration & Control

Renewables
Integration

PHEV
Integration
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AMI enables Smart Grid

Centralized Generation Distributed Energy Resources

2-Way Communication
Limited

2-Way Communication

Fully Monitored

Partially Monitored
Customer Choices

Limited Customer Choices Energy Efficient
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Smart Grid - Customer Technologies

MDM/ Utility
Back Office

Smart Meter Distributed Generation Smart Appliances
Data Collection Home Gateway Plug in Hybrid Electric
Network Service Switch Vehicles (PHEV)
Enterprise Meter Data Energy Efficient
Management Technologies
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