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Building a
Real-Time Event-Driven
Enterprise Infrastructure
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Ann Moore — Business Development Executive
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Pl for Enterprise Infrastructure

PIEANL"f5 B A" -7 & B4t

o Utility Industry Use Cases (EijJ/A\EF_‘Z : %W‘J)
— Operational Data (BfEiz1T50E)
— Non-Operational Data GE#{EIZITHIE)
— Asset/Model and Analytics (Fr=tER 545-57)
— Critical Infrastructure Monitoring

(R85 A A M)
« Summary and Q&A (Z51E N 0] B3l 5 & 5%)
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Enterprise Deployment Example
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Pl Centric Infrastructure

PAPIY H.OF & A

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

23 ORI LA PN IVASEE S 17

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

(BAEAT W 2, RS 50 1)
 Non-operational: substation field device non-SCADA data
monitoring and archiving

(AEBRIEIBAT . T b AR E R M5 17 4%)
« Asset/Model % r=tEA: metadata management and analytics

 Security/Infrastructure: Critical Infrastructure Protection
(CIP) and monitoring (Z&/*F & ZEil:r7 518 40)
e Enterprise: integration, correlation and repository

(VA5 B B S A R B IR R SR T )
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Utility Use Cases
INAEEE S/
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Pl for Operational Data
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Ml Pl - ProcessBook - [CALIFORNIA EHY]
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i PI - ProcessBook - [SUBSTATIONS.PDI*]
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W p1 - ProcessBook - [NEW_DAYCOMP.PDI*]
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B Microsoft Excel - LOAD DURATION CURVE.xs
] Fle Edit View Insert Format Took Data \Window PI PLSMT Help
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W Pl - ProcessBook - [DISTWATCHLIST PDL¥
Edit Yiew Insest ]
= Gt

] T o = wa L]

® Circuit Watch List 51212006 12:13:16 PM

® Bank

(& Al
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A Phase Z Phase Forecast % of Ratin
Max(A.B,C
(Amps) (Amps) [AmpshW) OF MW

285.00 287.40 413
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Circuit/Transformer Top-10 Watch List




MSHBC Weather wARE
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] Denning, Helen  RE: Req... Frildf17/z0...
] Paschall, Sara  Benefits... Mon 10/13(2...
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A Forecast - Microsoft Internet Explorer
File Edit Wiew Faworites Tools Help |

= Back = = - @ it | @Search (3] Favorites @Media @ | %v = % -

Address [€] -] @Go | Links >
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Welcome  Forecast Save AII' USER 1D: PIMWEB1'MPRICE
Day Ahead Load Forecast ? F=1%| | Load-Forecast vs Actual = AR E

E.000

WFirst | 4 Back | Mext | Last M |

Date & Load(M¥Wh) | Current State |

911342004 1:00:00 &k 1 2973 w 12,000.
9/ 32004 1:00:00 2 2 2886 w 12,000.
9/ 362004 1:00:00 AW 3 2780 w 12,000.
90132004 1:00:00 28 4 2770 w 12,000.
94132004 1:00:00 AWM 5 2975 ﬁ 12,000
901302004 1:00:00 AW 6 3467 ﬁ 12,000

| Showing 1 to 6 of 48

Hour

5.000

4 500

4000

Day Ahead Temperature Forecast ? Fl-l=

W First | dBGack | Mext b | Last M |

Forecast vs. Actual

Date | Hour | Temp(F) |Eurrent_5tate |
9/13/2004 1:00:00 &AM 1 B 32-fiﬂﬂ il m?.nn
/312004 1:00:00 &M 2 gs [0, ?ﬁ)}'j\'“ _‘% l—‘yg I;ZI—‘.\‘ {E
94132004 1:00:00 AW 3 7 32-Eiﬂﬂ | I | w?.nn
911 362004 1:00:00 AW 4 67 32-fiﬂﬂ | I | 10?.00
9032004 1:00:00 AW 5 67 32-Eiﬂﬂ | I | m?.nn
911 362004 1:00:00 AWM 6 67 32-fiﬂﬂ | I | 10?.00
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Pl for Non-Operational Data
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PI 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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Substation Interfaces ¥ [

O
P|
Pl Modbus Pl DNP3 Pl Pl
C37.118 \piter1133a Cybectec
PI FFT SMP
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Pl DNP3 Circuit Relay Status

i Pl ProcessBook - [12kV Relay Status]

%Eile Edit View Insert Tools Draw Arrange Window Help

el &L % e e g B [10% ~ @K a= L&)
AA NOTOorwoOl+ L. Ef8REEEH O %Y = | o
Substati Harrisb 1 1
ubotations || Harisburg | Harrisburg Retail 351 Relay Status
L12-01 L1202
3515 3515
TRIP INST COMM SOTF EN |TRIP INST COMM SOTF
RS CY LO RS CY LO
Reclosing State FAULT TYPE Reclosing State FAULT TYPE
112-03 L1204
3515 3515
TRIP INST COMM SOTF TRIP INST COMM SOTF

RS CY LO
Reclosing State

G
FAULT TYPE

FAULT TYPE

RS Y Lo
Reclosing State




Line Capacitor Status

i Pl ProcessBook - [AUGUSTA RD (BK1) SUMMARY .PDI]

@Eile Edit Wiew Insert Tools Draw Arrange Window Help
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Augusta Rd Retail (BK1) Capacitors

L12-01
KVar X¥Z): -170 -14D0 -170
Capacitor # 27904854 Capacitor # 23177280
Location {5 Pleasantburg @ Legrand Blvd) Location {708 S Pleasantburg Dr @ Skyview Rd)
Capacitor Position CLOSED Capacitor Position CLOSED
Temparature T4 F Temparature 73 F
Adjusted KWar 5132 Adjusted Kar -T16
Total Cycles 529 Total Cycles 287
Cap Bank Size 800 Cap Bank Size 800
800 Fixed
{232 5 Pleasantburg Dr)
L1202 L1204
KWar (XYZ): -10 80 20 KWar (XYZ): 20 70 100
:
Capacitor # 22998408 - 800 Fixed
Location {410 5 Pleasantburg Dr @ Honey Baked Ham Store) {Rodioreek D)
Capacitor Position Switched FP
Cap Bank Size 800 Capacitor # 23041827
Location {Faris Rd west of Cleveland 5t)
Capacitor Position . TRIPPED
200 Fixsd Temparature 71 F
{S Pleasantburg @ Antrirn Dr) Adjusted K\ar 18
Total Cycles 16
450 Fixed Cap Bank Size 200
(Keith Dr)
Capacitor # 22555288
Location {Laurens Rd @ Bledkley Ave)
Capacitor Position TRIPPED
Temparature T2 F
Adjusted KWar 174
Total Cycles 157
Cap Bank Size 800
450 Fixed

{2003 Laurens Rd)

-~
L1203
KWar (XYZ): 20 140 50
Capacitor # 23002308
Location {410 McAlister Rd, Greenville, 5C )
Capacitor Position TRIFPED
Temparature 72 F
Adjusted KW ar 158
Total Cycles 362
Cap Bank Size 480
‘Capacitor # 23002881
Loecation {Greenaoce Dr @ McAlister Rd)
Capacitor Position TRIFFPED
Temparature 74 F
Adjusted KNar -151
Total Cycles 103
Cap Bank Size 450
‘Capacitor # 23004214
Location

Capacitor Position
Temparature
Adjusted KW ar
Total Cycles

Cap Bank Size

{218 W Antrim Rd)

- TRIPPED

72 F
-412
47
800

200 Fixed
(Adkley Rd)



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:

e Control  Protection
« SCADA « Transducers

— Self-describing devices
— Common configuration language

OSlsoft. VALUE NOW, VALUE OVER TIME



Pl-based WAMS Wide Area Measurement System

J 3 A I R S

e Streaming Server

— Very fast synchronized|]2P sampling with standard Pl
IEEE C37.118 Interface

Real-time Analytics

— Fast and synchronized real-time calculations [F] 25 SZ Fsf
& (phase angle difference, FFT, etc.)

Visualization/Alerts (F]¥4k/45 %)

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

g
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Transient Data in PI

B A SR AT 2P

IEEE C37.111-1997 COMTRADE #f&E e

Common Format for Transient Data Exchange
Captures

<
Py =
| I Data

Monitoring of:
Frequency
Harmonics
Voltages
Currents

User Configuration for

Event Triggers
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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

Ao EIL8Sh g i

VALUE NOW, VALUE OVER TIME



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”

OSlsoft. VALUE NOW, VALUE OVER TIME



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

B pat Genaeral | Elements Attnbutes | Ports |
=[] Models THRAP in Model AIRPORT
+ By Element Templates - -
£ B Elements o | 2 | Name |Walue | Value Type | Data Reference
- & MNodes B usinszsLInit String <MHone>
=l i AIRPORT M. Tobkvs | 24B57F S | Deuble Fl Poirit
3 3 ':?'EI;?'&D A= T otwa 2137388 Drouble Pl Poin
@ IEPH - O peratedBy Companie=s Skrimg P orne
= CM13 - FF FA 1625 |Double |Formula
= AIR_CN132_ AIRP_RIVER i e -
ety - —rvEry (M | | [SlissHaois [Fa.1czSes004030z T el
* (= ] swemes 00 (mmwm | | [bmagSat String <M ornes>
= Ei ﬂ Tos P magb azek [ s Crouble FHorne:>
(= AR CM13  TAPH rmagS atFlus ] D ouble <M ane>
— B TrearPe< rarne TP Strimg <Mornss
[== EAIR_CH12_ TP | | | | | pathMame String <Maone>
@ FRIVER & Ltrce T T T lohases String <M orne
i :& Systeesm 1 Ll |renstCool nalype Strlr‘:g Forne
rrrrrrrrrrrrrrrrrrrrrrrrrrr < Mornex

" 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

PE RG-S R 5 24
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