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Agenda

* Pl for Enterprise Infrastructure
e Utility Industry Use Cases

— Operational Data

— Non-Operational Data

— Asset/Model and Analytics

— Critical Infrastructure Monitoring

e Summary and Q&A
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Pl Centric Infrastructure

EMS-2 sec DMS-2 sec || DCS-2 sec
Substation IED - 2 sec

Phasor — 1 ms Fault Recorder-1 ms

Infrastructure
data

Power Market — 5 min Asset/Model
_ data

' Pl Platform/Infrastructure '

'
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Proven Utlility Industry Use Cases

e Operational: EMS/DMS/DCS/SCADA data
monitoring, archiving, event reporting and analysis

 Non-operational: substation field device non-
SCADA data monitoring and archiving

o Asset/Model: metadata management and analytics

o Security/Infrastructure: Critical Infrastructure
Protection (CIP) and monitoring

e Enterprise: integration, correlation and repository
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Utility Use Cases
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Pl for Operational
Data
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Enhancing and Complementing

e Real-time data analysis

* Real-time decision making

e Real-time visualization

e Long-term data archiving/retrieval
 Interfacing multiple external data sources

* Centralized data repository and user interface
o What-if case studies

 Easy of use and accessibility for everyone

» Off load from real-time control and operations
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Pl for Non-Operational
Data
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Pl T&D Trends

o Distributed Generation

o Power Quality/Transient/Disturbance Data
e Fast Sampling PMU Phasor data

e Condition Based Maintenance/Monitoring
e Asset Management

« AMR

o Substation/Distribution Automation

o Smart Grid/Intelligent Grid
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Pl T&D Substation Interfaces

Pl Modbus Pl DNP3 Pl C37.118 Pl Pl
and Arbiter1133a CybectecSMP
PI FFT
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Pl DNP3 Circuit Relay Status

A Pl ProcessBook - [12kV Relay Status]

@Eile Edit View Insert Tools Draw Arrange Window Help
el &L % v e B (0% v @K a = L&)
hA NOTOorwOL-+L,ERE26H g | v = i
Substati Harrisb 1 1
B Harrisburg Retail 351 Relay Status
L1201 L1202
3515 3515
TRIP INST COMM SOTF TRIP INST COMM SOTF
RS cY Lo RS CcY Lo
Reclosing State FAULT TYPE Reclosing State FAULT TYPE
L1203 L12-04
3515 3515
TRIP INST COMM SOTF TRIP INST COMM SOTF

RS Y LO
Reclosing State

FAULT TYPE

RS CY LO
Reclosing State

FAULT TYPE




Line Capacitor Status

i Pl ProcessBook - [AUGUSTA RD (BK1) SUMMARY .PDI]
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L12-01
KVar X¥Z): -170 -14D0 -170
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Temparature 74 F
Adjusted KNar -151
Total Cycles 103
Cap Bank Size 450
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Protocol Standard IEC61850

 |IEC61850 is an object oriented substation automation standard
that defines:

— Standardized naming convention and object models
— Standardized meaning of data

— Standardized abstract services

— Standardized device behavior models

— Standardized protocols for:

» Control e Protection
« SCADA e Transducers

— Self-describing devices
— Common configuration language
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Pl-based WAMS
Wide Area Measurement Systems

e Streaming Server

— Very fast synchronized sampling with standard Pl IEEE
C37.118 Interface

* Real-time Analytics

— Fast and synchronized real-time calculations (phase
angle difference, FFT, etc.)

e Visualization/Alerts

— Enhance operations and early warning to prevent grid
Instablility and cascade collapse

OSlsoft. VALUE NOW, VALUE OVER TIME
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Transient Data in Pl

IEEE C37.111-1997 COMTRADE
Captures

Monitoring of:
Frequency
Harmonics
Voltages
Currents

L User Configuration for
Nl Event Trigger
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Process Information Integration

What
really
happened?
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Waveforms in Pl
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Pl for Asset Models
and Analytics
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Common Information Model (CIM)

IEC 61968-3
& IEC 61970

IEC 61968-4

IEC 61968-5
& IEC 61970

IEC 61968-6

A 4
4+

IEC TC57 Standards Emphasis

A 4

IEC 61968-7

IEC 61968-8

IEC 61968-9

IEC 61968-10
& IEC 61970

Utility Electric Network Planning, Constructing,
Maintaining, & Operating

IEC 61968-10
& OAG

IEC 61968-10
& OAG

IEC 61968-10
& OAG

IEC 61968-10
& OAG

\ 4

IEC TC57 and OAG Standards Emphasis

4

4

IEC 61968-10
& OAG

IEC 61968-10
& OAG

Customer Care, Enterprise Resource

Planning, Supply Chain, & General
Corporate Services
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Why CIM Matters to
Pl Analysis Framework (AF)

e Both about modeling the business
— PI brings history to the model
— CIM brings deep definition to the model
* Pl is moving from “tag-centric” to “asset-centric”

 The industry has moved along in parallel

— T&D has always been a real-time, no-inventory business —
measurements matter

— A smart grid without standards is a dumb grid
— AF + CIM makes sense

o AF is a“Measurement Model Manager”
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CIM Model in Analysis Framework

Models can be built manually, using the downloading,
or programmatically

Building the template for elements (i.e. line)
Elements have attributes

— Another measurements, line rating, power factor,
graphic symbols

Elements have connections
Building analysis rules (calculations, schedules)

* Values back into any other sources

OSlsoft. VALUE NOW, VALUE OVER TIME



Data References ease Analysis
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" Data References are a lot like advanced calculatlons but

A Data Reference can be:
Pl Points
A calculation
A reference to data in other systems
XML Web Services
Relational Databases (IEEE specs, line ratings, etc.)
A reference to a CIM model
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Other Possible Analysis

e Telemetry Analysis

 Peak Load

 Peak Circuit Load
 Dynamic Line Ratings

* Load Distribution

o Transformer Gas/Oll Analysis
e Harmonics

VAR Calculations

OSlsoft. VALUE NOW, VALUE OVER TIME



Pl for Control System
and
Critical Infrastructure
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The Solution — IT Monitor

 No requirement for additional Agents to be installed

A proactive and preventive way to monitor resource
health to ensure system reliability and performance

 Monitoring all infrastructure attributes for disk, file,
paging, CPU, swap and memory usage, ...etc.

 Monitoring the processes and applications
 Establishing performance baseline standards
 Helping avoid finger pointing during trouble shootlng
 Root cause analysis and problem solving

Automatic notification )

OSlsoft. VALUE NOW, VALUE OVER TIME



Monitor and Protect Critical Systems
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Summary

 Building a real-time event-driven
iInfrastructure by utilizing The Pl System

 Expanding the value from Operations,
Engineering, Planning, Protection, Asset
Management, Maintenance to

Enterprise
THANK YOU!!

OSlsoft. VALUE NOW, VALUE OVER TIME
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