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SMART Protocols and SEL IEDs Add 
Intelligence to Smart Grid

SEL Metering, Automation, and Remote Telecommunications

Microprocessor Is Both the 
Challenge and the Champion

Change in Demand Change in Control

SEL Vision of Smart Grid: 
Add Intelligence via SMART Protocols & IEDs
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Add Intelligence via SMART Protocols & IEDs

A Purpose of Smart Grid: 
Manage and Reduce 
CO2 Emissions
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Increase Use of 
Distributed Resources

Improve Use and Storage of Electricity

Add Communications, Enable Features, 
Create Smart Grid! 

Smart Grid

Smart, Grid-Aware 
Features Available

Smart, Grid-Aware
Features Enabled

True in SEL Products Since 1984

Smart Communications

SEL Pioneered Smart Grid Technology 
and Continues to Add Solutions

1984 Today

Evolution of SEL Smart Grid Technology Evolution of SEL Smart Grid Technology
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Florida’s International 
Drive 1999 Project: 

Distribution Automation 
at Transmission Speeds

Asset Information 
Communicates 

System Performance 
and Health

Situational Awareness Allows People 
and Processes to Prepare and React

Knowledge of Speed, Speed Limit, and 
Bridge Height Are Useful, But …

Full Awareness Includes 
Height of Payload 

Today’s Performance of the Smart Grid
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Meters

I/OModules

Relays
Substation Protection

and Control

Smart Grid Begins With Communications 
To and Among Networked IEDs

Meters

I/O Modules

Relays

Substation Protection
and Control

Next, Communication Directly to 
People Who Need to Know

Ethernet Transceiver and Event Messenger Support 
Email, Text, and Voice Messages

Meters

I/OModules

Relays
Substation Protection

and Control

Then Communications to Visualization 
and Engineering Tools

Power 
Management 
System

Visualization 
System

Automatic 
Generation 

Control

Flexible 
Load 

Shedding

Voltage 
Control 
System

Automatic 
Islanding 

and 
Detection Engineering 

Databases

Communications

POWERMAX® Adds
“Power System Aware Automation”

(2)

Choose Your Architecture: SEL Provides 
Routable and Nonroutable Protocols

Nonrouted Architecture Routed Architecture

Routed and Nonrouted Protocols 
Use Different Address Types

 Nonrouted

 Internet routed

 Intranet routed

David Dolezilek
2350 NE Hopkins Ct

Occupant
2350 NE Hopkins Ct
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Centralized Communications via
DA Controller

Decentralized Communications via 
DA Controller

Shared Decision Making

SEL Partners With 
Xcel Energy (XE) to Build 

SmartGridCity™

XE SmartGridCity Communications 
Connect Substation and Pole-Top IEDs

Phase I: Mar. – Aug. 2008

 2 substations

 5 feeders

Phase II: Sept. – Dec. 2008

 2 substations

 20 feeders
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SEL Adds Intelligence to SmartGridCity Information and Automatic 
Reconfiguration Improve Response 
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Better

SEL Partners With 
Xcel Energy to Build the 
Substation of the Future

SEL Confidential

Our Rugged Devices in the Yard

Includes New Transformer Monitor

 Increase operational 
knowledge

 Display critical indicators 
and local controls

 Retrieve pressure, 
temperature, oil level, LTC 
position, and other values

 Gain situational 
awareness via HMI and 
SCADA

Engineering Services (ES) Collects Data, 
Creates and Reports Information

Pullman
Historian Network

Design Optimization
Network

Operations Analysis

Asset Life Analysis Business Analysis

Data

Reports 
to XE
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SEL ES Sends Decision-Making 
Information to Groups Within XE

XE Will Optimize Transformer Life 
and Other Assets

Custom Web Views 
Specific to Interests, 

Responsibilities

Software “Learns” Typical Values, Spots 
Anomalies, and Alerts Personnel

SEL Technology and 
Services Allow XE to 
Take Informed Action

Substation Health and Performance 
Information Become Report by Exception
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SCE Tested Digital 
Communications Speed

Strive to mitigate 
thermal overload and 
instability throughout
transmission territory

Detect Decide Trip

Typical: GOOSE Trip Transit 1.50 ms 
Central Processing Time 2.083 ms
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And So the DA Discussion 
Road Map Unfolds

 Overview

 DA without communications

 New SEL DA controller

 DA design with centralized communications

 DA via peer-to-peer communications

 Automatic collection of event data

Isolate Faulted Sections, Restore Unfaulted 
Sections From Alternate Sources

Not All Feeders Are Created Equal
Some Networks Are Complex

Need Solution to Fit All Feeder Arrangements

With DA We Strive to Maintain and 
Improve Delivery of Electric Power
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Increase Situational Awareness Optimize Assets, Share Communications

Be Careful! Show Me the Data

The Data Are Available in Smart IEDs

Feeder relays

SEL-451

SEL-351S

Recloser controls

SEL-651R

SEL-351R

Switch controller

SEL-2411


