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Intelligent Electronic Device (IED)

 Any device incorporating one or more 
processors with the capability to receive 
or send data/control from or to an 
external source (e.g., electronic 
multifunction meters, digital relays, 
controllers)
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Enterprise Level Data Management

MISSION: “Integrate substation IEDs and Data Mart 

concepts so your company can leverage information to 

maximize the business value you get from equipment and its 

operation. 

WHAT: A concept and framework, workshops, evaluation, 

design, planning, consultation, documentation and 

implementation assistance. 

PRODUCTS: 

1) Improved ability to leverage information. 

2) Comprehensive plan for use in the future. 

2) Business case maximized for VALUE: Quick start in 

the right direction toward achievable business goals.
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Substation Integration and Automation 
Levels

Utility Enterprise

Substation Automation 
Applications

IED Integration

Intelligent Electronic Device 
(IED) Implementation

Power System Equipment
(Transformers, Breakers)
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Integration

 Integration of protection, control and 
data acquisition functions into a minimal 
number of platforms to reduce capital 
and operating costs, reduce panel and 
control room space, and eliminate 
redundant equipment and databases

IED Integration

Substation Automation

Utility Enterprise
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Automation

 Deployment of substation and feeder 
operating functions and applications 
ranging from SCADA and alarm 
processing to integrated volt/Var control 
in order to optimize the management of 
capital assets and enhance operation 
and maintenance (O&M) efficiencies 
with minimal human intervention

Substation Automation

IED Integration

Utility Enterprise
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Communication Paths From 
Substation

Two second data to SCADA system 
(operational data – extracted using 
industry standard protocol such as 
DNP3)

On demand data to utility information 
server or data warehouse (non-
operational data – extracted using IED 
vendor‟s proprietary ASCII commands)

Remote access from remote site to 
isolate a particular IED (also called 
“pass through” or “loop through”)
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Communication Paths From Substation 
(continued)

Utility Enterprise Connection

SCADA Data to MCC Historical Data to Data

Warehouse

Remote Dial-In to IED

Substation Automation Applications

IED Integration Via Data Concentrator/Substation Host Processor

IED Implementation

Power System Equipment (Transformers, Breakers)
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Operational and Non-Operational Data 
Paths

Workstation Workstation Workstation

Modem

Server

Data

Server

IED IED IED

Radio tower

Data

Concentrator

Local HMI

IED

TCP/IP
Corp WAN

Router

Firewall

Engineering PC

Server

Data

Data

Warehouse

FirewallRouter

Operational Data

Non-

Operational

Data

Enterprise Value 

Proposition

Substation Value 

Proposition
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Local vs. Enterprise Data Marts

 Local historian at substation level is a 
component of the Substation 
Automation System (e.g., PC with local 
substation HMI and historical data 
archiving) and is designed for Data Mart 
integration
– Ability to push data From substation to 

enterprise Data Mart based on time, 
demand or event triggered

– Enterprise Data Mart can pull data 
from local Data Mart in substation
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Enterprise Interoperability

WAN

Distribution Applications

Executive Dashboard

Metering & Billing

Substation / Feeder Automation 
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IED IED
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Control Center EMS, DMS
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Asset
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GIS MWMOMS

Operational Data Non-Ops Data
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Enterprise Communications Vision
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Data Mart Vision

The Virtual

Data Mart 

Links Users 

and 

Applications to 

Data from 

Multiple 

Sources of 

Record
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Smart Grid View

The integration of electrical and information infrastructures, and the incorporation of 

automation and information technologies with our existing electrical network. 

Comprehensive solutions that:

 Improve the utility‟s power reliability, operational performance and overall 

productivity

 Deliver increases in energy efficiencies and decreases in carbon emissions

 Empower consumers to manage their energy usage and save money without 

compromising their lifestyle

 Optimize renewable energy integration and enabling broader penetration

That deliver meaningful, measurable 

and sustainable benefits to the utility, 

the consumer, the economy and the 

Environment.

More Focus on the Distribution System

Electrical infrastructure

Information infrastructure
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Smart Grid Framework

Transmission

Optimization

Distribution

Optimization

Asset

Optimization

Demand

Optimization

Communications Infrastructure

Engineering & Operational Systems (e.g., GIS)

Utility Enterprise Applications

T&D Infrastructure

Smart Sensors, Controllers and Meters
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Heavy Metal
“ Generate & Deliver Power”

Control
“How Power Flows”

Management
“ Applications”

Transmission
Automation

Gen & Trans
Mgt.

Dist.
Mgt.

Sensors Dist.
Automation

Asset
Optimization

Smart Grid Adds

Old Grid

Old Grid

• You call when the power goes out.

• Utility pays whatever it takes to meet peak demand.

• Difficult to manage high Wind and Solar penetration

• Cannot manage distributed generation safely.

• ~10% power loss in T&D

„New Applications enabled by Additional Infrastructure‟

Adv.Metering 
System

Enabled 

Consumers

Economic 
Dispatch

Smart Grid

• Utility knows  power is out and usually restores it automatically.

• Utility suppresses demand at peak.  Lowers cost.  Reduces 

CAPEX
• No problem with higher wind and solar penetration.

• Can manage distributed generation safely.

• Power Loss reduced by 2+%… lowers emissions & customer 

bills.

Demand
Optimization

Delivery
Optimization

Energy
Optimization

Thermal 
Generation Lines

Sub 
Stations

Dist
Equipment

Renewable 
Generation

Voltage
Control

A “Smarter” Grid
Enabled 

Utility Managers
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What it is Why Utility Value/MM Customers**

Reduce peak and 
consumption via demand 

response and management

Avoid add’l P&E invst; 
increase utilization; 

consumer empowerment

Demand 
Optimization

$18MM/yr**+

43K tons of CO2 reduction
Res consumer savings up to 

10%

**Utility savings are approximate annual savings per one  million 

customers

**1.5% peak load reduction using CPP

***IVVC with 0.5% CVR peak (only) load reduction

+ $85/kW-yr peak generation capacity value

RPS: Renewable Portfolio Standard 

Distribution automation & 
integration of distributed 

renewables/PHEVs

Improved reliability and 
efficiency  & cleaner 

generation

Distribution
Optimization

$7MM/yr***+

45K tons of CO2 reduction

Workforce &
Engineering
Optimization*

Workforce enabling 
technologies & system 

design/modeling

Increased workforce 
productivity & Cost 

effective  grid design

Up to 30% reduction in 
labor costs

*Some regions will use the term “Operations Optimization” as an alternative

Transmission
Optimization

Wide Area Protection & 
Control & integration of 
centralized renewables

$5MM/yr 
Deferral of the capacity 

upgrade

Improved reliability and 
efficiency  & cleaner 

generation

Prognostics for proactive 
equipment maintenance

Reduced outages and 
focused maintenance

Asset 
Optimization

$11MM/yr

~4.5 yr ROI

Smart Grid Pillars
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Thank you!


