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World Energy Growth

World Population 1.5 Billion
6.1 Billion 21,000 TWh
4.4 Billion Power Consumption
8%
15400 TWh Developing and newly
20 Industrialized Countries
8,300 TWh

1%
,

1980 2000 2020



Power System Investment

Least-Cost
Planning

Use of new Technologies
’ =N RSy

7 High Energy Imports
: Decentralized Power Supplies

Power (:_onsum ptlon , More Investments in Distribution
per Caplta p. ' Lifetime Extension, Monitoring

Increased Automation

Right of Way Problems, Transmission Bottlenecks _ g

Demand for Power Quality

, System Interconnections
Long - Distance /

Transmission :
(FACTS, HVDC),

"e_;o“’

Introduction of
higher Voltage
Levels N
v High Investments in Transmission Systems
Isolated small / ’
Grids

Developing Countries Emerging Countries Industrialized Countries
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CFE Transmission System Overview

F/

U

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
LINES TOTAL KM 4,322.49

OCC
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CFE Transmission Asset Growth

CFE Asset 2008 “ GRC?;NTH
0

# SUBSTATIONS 353 438 24.07
MEGA VOLT - AMPERE 166,132 192,028 15.58
TOTAL
TOTAL LINES IN
KILOMETERS 54,322 56,094 3.26
# TRANSMISSION LINES 830 973 17.22
FIBER OPTICS IN 21,411 28,794 34.48

KILOMETERS
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Wind turbine:

Fuel cells

Industrial plants

turbines

Central power plant

The Evolving Grid at CFE
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GIS CIS EMS/SRUA OMS
WMS N S
~ [
~J S |
| Z 71111 NS N
I = 17174 11 N —~ N
0 == /74 1t N AN
| 77 I h
I L . =
Diff. O.C.
Meter RTU Rec ormer Relay Relay SOE

Real Time Information _ Currency Of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.



AR EH1I01 £F10012€E0LET

Objectives

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

e T0 establish a service oriented architecture to collect,
Integrate, correlate, analyze and visualize data from
various substation data sources

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

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Goals

o Maximize asset performance at lowest life-cycle cost

» Reduce maintenance and corresponding O&M
expense

o Dispatch skillful technicians for specific problems

o Manage trouble response to minimize cost

o Maximize equipment performance utilization &
reliability

o Optimize asset replacement strategy

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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CBM Initiatives

Develop Equipment and System
Condition Based Maintenance (CBM)

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

o 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

Real Time Information — Currency of the New Decade
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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
nigher 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

Real Time Information — Currency of the New Decade



ca et 10N £F1001VE1

CFE PI Infrastructure

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ighs reserved.
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Future Vision and
Implementation Strategy
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Substation LAN

« Maintenance data related to breakers and
transformers from substations will be brought into the
Substation Data Server

* |f the data Is available via the IEC61850 or UCA
orotocol then it will be loaded via SISCO AX-S4 MMS
nroduct

* If the data is available via another protocol then it will
ne loaded via an OSlsoft standard interface

Real Time Information — Currency of the New Decade
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Substation Data Server

 Could be at each substation

* Provides High Availabllity 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

Real Time Information — Currency of the New Decade
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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

Real Time Information — Currency of the New Decade
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C ShuntCompensator(l:3)
C
C
C

o

ReactiveCapabilityCurve(I: 1)
RegulatingControl(T: 1)
RegulationSchedule(I: 1)

StaticVarCompensator{l: 1)
SubGeographicalRegion(I: 1)
SubLoadArea(l:1)
Substation{I:2)
= I AIRPORT (Substation)
. [ A EquipmentContainer.Contains_Equipments
£ I TXAP (PowerTransformer)
[ A Equipment.MemberOf EquipmentContainer
[= A PowerTransformer,Contains_TransformerWindings
#- I TXAPH (TransformerWinding)
= I TXAPX (TransformerWinding)
WA ConductingEquipment. Terminals
[+ A Equipment,MemberOf_EquipmentContainer
[~ A PowerSystemResource.LNode
B I MMXUL (UNInst)
f" A [Node,DataObject
[#- I A_phsA (DataObject)
[#- I A_phsB (DataObject)
[# I A_phsC (DataObject)
#- I Hz (DataObject)
[#- I PhV_phsA (DataObject)
[#- I PhV_phsB (DataObject)
[#- I PhV_phsC (DataObject)
= I TotPF (DataObject)
. @A DataObject..Node
(- A DataObject.Measurement
- I Power Factor (Analog)
D I TotvA (DataObject)
#- I TotVAr (DataObject)
¥ A LNode,PowerSystemResource

E - A TransformerWinding.MemberOf_PowerTransformer

=

} -

Mmoo

N

(- - - - - - - T

CurveData(l:4)

DataObject{I:94)

Disconnector(I: 1)
GeographicalRegion(1: 1)
GrossToNetActivePowerCurve(l: 1)
LNInst{1:26)

LoadArea(l: 1)

LoadBreakSwitch(I: 1)
MeasurementValueSource(I: 1)
PowerTransformer(I: 1)

- I TXAP (PowerTransformer)

- A Equipment,MemberOf_EquipmentContainer
[=-- A PowerTransformer.Contains_TransformerWindings
I TXAPH (TransformerWinding)
= I TXAPX (TransformerWinding)
[#- A ConductingEquipment. Terminals
[+ A Equipment.MemberOf_EquipmentContainer
[l A PowerSystemResource.LNode
=+ I MMXU1 (LNInst)
[=- A LNode.DataObject
[#- I A_phsA (DataObject)
[#- I A_phsB (DataObject)
[#- I A_phsC (DataObject)
[ I Hz (DataObject)
[#- I PhV_phsA (DataObject)
[#- I PhV_phsB (DataObject)
[#- I PhV_phsC (DataObject)
[+ I TotPF (DataObject)
. - A DataObject.Node
[=- A DataObject.Measurement
. @ I Power Factor (Analog)
r'l I TotVA (DataObject)
- I TotVAr (DataObject)
: I+ A LNode,PowerSystemResource
[+ A TransformerWinding.MemberOf PowerTransformer
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Iﬂ Name 4 Description Category | Type | Template I
=] Eqm)mettComaher Contains Equnpmeﬁs {demo: Equ;pment MemberOf &wpmerﬂCoﬂtatner/Em.spmemCorm
mg e | demo; demoEq.. Nane | demoPowerTandtomer
=] Substaﬁon Region (demo SubGeographcalRegoon Substabons/Substabon Regm)
l ] .@ HANGE... demo demo Id... None |demo: SubGeographcalRegion
El VoitageLevel MemberOf Substahon (demo Substahon Contams VoﬂageLevelsNokageLevel MemberOf Subst...
= . & VL_AIRP... demo.demo.Eq...‘None | demo:VottageLevel
&3] E & VL_AIRP... demo; demo:Eq... | None | demo:VoltageLevel
Phase A Current
Phase B Current
Fhase C Current
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IEC 61850 In AF and AF XML

<N
<D

<T
<A
<A

AWVPUDLUVRAUVANLAL \LUAVANRNLALS AT ITTSrTassd

</AFElement>
- <AFElement ReferenceType="Parent-Child":

ame=PowerTransformer</Name:
escription=An electrical device consisting of two or more coupled windings, with or

core, for introducing mutual coupling between electric circuits. Transformers can |
voltage and phase shift (active power flow).</Description=

emplate>IEC61850:PowerTransformer</Template =
FElementCategoryRef>=IEC61850:PowerSystemResource </AFElementCategoryRef>
FElementCategoryRef>=IEC61850:IdentifiedObject</AFElementCategoryRef>

= € LogicalDevice{I:2)

=

= I AIRPORT_TURBINE2 MON {LogicalDevice)
=i-- & LogicalDevice.LNode
& I LineCSWI1 (LNInst)
= I MMXU1 (LNInst)

2 |LNode.DataObject

(1 B R
M H

&

i

A_phsA (DataObject)

A_phsB (DataObject)

A_phsC (DataObject)

Hz {(DataObject)

PhV_phsa (DataObject)

PhV_phsB {DataObject)

PhV_phsC (DataObject)

TotPF (DataObject)

TotVA (DataObject)

TotvAar {DataObject)

A DataObject.LNode

A DataObject.Measurement

=}~ I Reactive Power (Analog)
=1 A Analog.Contain_MeasurementValues
i = I Reactive Power {AnalogValus)
- A Measurement.DataObject
- A Measurement.MemberOf_PSR
- A Measurement.Unit

LMNode.lLogicalDevice
LNode.PowerSystemResource

[

SR

Turbine_2 (SynchronousMachine)

A ConductingEquipment.BaseVoltage

A ConductingEquipment. Terminais

A Eguipment.MemberOf_EquipmentContainer

A PowerSystemResource.Contains_Measurements

A PowerSystemResource.LNode

WNAC1 (LNInst)
WROT1 (LNInst)
WTGCapFFCSD2 (LNInst)

& I BugPwrFFCSD1 (LNInst)
= I EnergySTAT3 {LNInst)
& I LineCSWI1 (LNInst)

=} I LineSTATZ (LNInst)

= I MMXUL (LNInst)

&= I WCNV1 {LNInst)

=} I WGEN1 (LNInst)

- I

e I

& I

| PowerTransformer</Name:=

| Equipment</Name:

| PowerSystemResource</Name:

|_IdentifiedObject</Name >

</Namez>

Ance Traits</Name:

je © Copyright 2010, OSlsoft LLC. All rights reserved.
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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)

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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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

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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