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World Energy Growth
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Power System Investment
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CFE Transmission System Overview
ELECTRICAL SUBSTATIONS & LINES

SUBSTATIONS 353

MVA´s IN OPERATION 143,151

MVA´s  TOTAL 165,361

TRANSFORMERS 2,549

BREAKERS 6,604

DISCONNECTORS 14,867

INSTRUMENTAL 
TRANSFORMERS

33,860

ARRESTERS 10,561

LINES 830

STRUCTURES 138,385

LÍNES TOTAL  KM 54,322.49
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CFE Transmission Asset Growth

CFE Asset 2008 2009
GROWTH

%

# SUBSTATIONS 353 438 24.07

MEGA VOLT - AMPERE 
TOTAL

166,132 192,028 15.58

TOTAL LINES IN 
KILOMETERS 54,322 56,094 3.26

# TRANSMISSION LINES 830 973 17.22

FIBER OPTICS IN 
KILOMETERS

21,411 28,794 34.48
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The Evolving Grid at CFE
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The Integration Dilemma
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Objectives

 To build an enterprise PI infrastructure using a 
comprehensive set of standards for model-driven 
smart substation integration

 To establish a service oriented architecture to collect, 
integrate, correlate, analyze and visualize data from 
various substation data sources

 To develop techniques to extract calculated data or 
metrics for evaluating performance metrics 
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Goals

 Maximize asset performance at lowest life-cycle cost 

 Reduce maintenance and corresponding O&M 
expense

 Dispatch skillful technicians for specific problems

 Manage trouble response to minimize cost

 Maximize equipment performance utilization & 
reliability

 Optimize asset replacement strategy
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CBM Initiatives
Develop Equipment and System

Condition Based Maintenance (CBM)

 Equipment-focused CBM analyzing the current 
operation of individual equipment based on 
equipment parameters and sensor data to make 
decisions about current equipment health

 System-focused CBM analyzing current and 
historical information for sets of equipment to 
compare actual equipment performance with 
corporate objectives

Data related to equipment and system CBM is 
accessed via a single unified CBM Server/Portal
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Approaches
• Thinking at the enterprise level while integrating at the 

substation level 

• Looking at the system from a high level view to enable 
higher reliability and lower cost 

• Do not want to undertake a major project that requires 
many years to complete

• Need a long-term enterprise-wide integration strategy 
so a small project does not become just another 
slightly larger island of automation
– For a long-term plan, the architecture needs to tackle the 

problem of integration in a staged approach
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CFE PI Infrastructure
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Future Vision and 

Implementation Strategy
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Substation LAN
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Substation LAN

• Maintenance data related to breakers and 

transformers from substations will be brought into the 

Substation Data Server  

• If the data is available via the IEC61850 or UCA 

protocol then it will be loaded via SISCO AX-S4 MMS 

product

• If the data is available via another protocol then it will 

be loaded via an OSIsoft standard interface
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Substation Data Server

• Could be at each substation

• Provides High Availability of storing and accessing 

substation data  

• Used as a substation data management system  

• Organizes and provides access to substation data via 

IEC61970 CIM (Common Information Model) and 

IEC61850 models 
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CBM Server
• Provides an integration and development platform for 

applications

• Organizes and provides access to enterprise data via 

IEC 61970 CIM, SAP, and IEC 61850 models

• Also serves as the Model Store for EMS power system 

modeling data and SAP asset management data
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UML – Unified Modeling Language

From Power System Network to

CIM UML (Unified Modeling Language)
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CIM and IEC 61850 Harmonization
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From CIM to PI AF



© Copyright 2010, OSIsoft LLC. All rights reserved.

IEC 61850 in AF and AF XML
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CBM Application Examples
• Circuit Outage Summaries

• Transformer Alarms

• Transformer Loads (time in 100-105%, 105-115% and > 115% of rated MVA)

• Transformer LTC (counts, max and min)

• Transformer Completed Work Orders

• Transformer Overloads (counts/durations since last overhaul)

• Bus Voltage Performance

• Transformer Tap Changer Operations

• Active Workorders

• Circuit Repetitive Demand Maintenance

• Transformer Repetitive Demand Maintenance

• Circuit Overloads (counts/durations)
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Benefits
• Creating an open environment for application 

development
– Easy to develop custom applications with standard development 

tools

• Integrating operations, asset, and maintenance
– Integrate operational and maintenance data

– Integrate operations and asset models

– Establish an enterprise standard unified model - CIM

• Enabling model-driven application and system 

integration 
– Easy for future expansion and enterprise integration
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