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Business Challenges

e Bring data back from field devices and provide it to
those who need it in a usable manner

e Interface with other data and hardware systems
e Develop user interfaces
e Develop users
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e Digital Cell Technology
e OSlsoft PI
® ProcessBooks

e Existing Field Devices

» Substation Relays
» Line Capacitors

e Existing Metering System
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Overall Benefits

Provides Distribution Data
mproves Inspection Process
mproves System Efficiency

mproves Customer Service
e Enhances Asset Management
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Distribution Substations

e Distribution Circuit Information

» Analogs-Current, Voltage
» Breaker Status
» Currently deployed ~1400 of 2300

e Transformer bank information

» >900 Bank Meters’ data from interface with metering
system

e ProcessBook displays created
e New users trained
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Circuit Load

4 Pl ProcessBook - [12kV Circuit Amps]
PR Elle Edit View Insert Tools Draw Arrange Window Help
IPe@8D tmeotctvajpes 20 [om o] 88|
A (NOTo DL+, LR a| v Kl _]_P_]
_____ Harrisburg Retail 12 kV Circuit Amps

Amps

150
110

Harmsbung, 12407 Kamp

INREELATSVAREARAL )

I . o Harrisburg L12-01 Yamp

| | b 77.000
Www\//\ AR + Harrisburg L12-01 Zamp

2/15/2007 1:16:00 PM  2/16/2007 1:16:00 PM

Iarrishurg L1202 Xamp
000
i :
o Harrisburg L 12-02. Yamp
37000
+ Harrisburg L12-02 Zamp

2115/2007 1:16:00 PM  2/16/2007 1:16:00 PM

260 Harnstirg L1203 Xamp 200 Harrishurg L12-04: Kamp
o \ /\\@;\ | TR 0D 160 "K {4300
e A o Harmsburg L 12-03 Yamp M,'_:xx' s | \d\\ & Hamisburg L 12-04. Yamp
RS i ' S0 150:00 4 e : 142.00
MRS e "~ e Harrisburg L 12-03 Zamp | L1l + Harrisburg L12-04 Zamp
2015/2007 1:16:00 PM  2/16/2007 1:16:00 PM 400 2015/2007 1:16:00 PM  2/16/2007 1:16:00 PM

7

?pyfht!?)gizzmt, Inc. All rights reserved. VALUE NOW, VAI.UE OVER TIME



Circuit Relay Status

3 Pl ProcessBook - [12kV Relay Status]
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Substation Overview
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Transformer Bank Meter
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Breaker Status Dashboard

@Eack - ‘_') @ @ “_;j /:\’ Search S Favorites {E’} [;g' .?,'. E= .__J ﬁ
Addressi@ http://foxtrot/OCBDashboard/LoginServiet w | Go
ol

Duke
& Encreay. OCB Dashboard

[=] o©Outage Map

Welcome NAMYNSME401Z

=] L RPRRPRRPRREPEE Mo Circuit Lock-Out Alerts______________ Mo Circuit Lock-

OCB Status (Closed, Blocked and not Underground) =1

Device oL

Location Substation Circuit Status Status

OCB Lockouts (Tripped

ocked out) =

Device oL

Location Substation Circuit Slahie Slahis

u] 15 30 B0 Miles
O | | = TR

219/2007 7F:2X55 AM

Customers Affected

a
O
@

L 2

1-10

M - 100
101 - 250
251 - 1000
1001 - 7500

Corporate Links

Google Search
Duke Employee Portal
Portal Org Chart

Department

CapCentral

Roads Lite

PI Tag Monitor

Office Select

Capacitor Controller Map

OSlsoft.

w.J |ocal intranet 1 1

Copyright © 2007 OSlsoft, Inc. All rights reserved. VALUE NOW, VAI.UE OVER TIME




Internal Monitoring/Alarming

File Edit View Favorites Tools Help
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http://denapiapp01/PITagMonitor

Substation Benefits

e Full Voltage, Load and VAR Profiles

» Improves planning with full view of load, improves project
justifications-previously only used a snapshot of peak values

» ldentifies equipment issues prior to customer complaints
= Voltage, Other issues related to unbalanced loading
» Improves effectiveness of existing capacitors-both station and line

e Breaker Status knowledge

» Visual Presentation to Distribution Dispatchers
» Improves outage trouble shooting, outage history easier to analyze

» Outage prevention-ldentify breakers inadvertently left in blocked
position

e Future changes to inspection practices
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Line Capacitors

e Added digital modem to existing capacitor controllers
e Mapped available analogs and status points to Pl
e Currently about 850 deployed with 1400 remaining
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Line Capacitor Displays

Pl ProcessBook - [Capacitor #5421509._pdi]
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Line Capacitor Displays
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Line Capacitor Displays

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

B File Edit View

Insert Tools Draw Arrange Window Help

el &G 0 ¥ES B ||o3% a= &
rA NOToOoOrMrM@zoOlL+LuEREZEH DY =
Augusta Rd Retail (BK1) Capacitors z
L12-01 L1203
War OVZ) <170 =140 170 WVar DOYZ) 30 140 50
Capacitor # 27994854 Capacitor # 231772680 Capacitor # 23002308
Location {S Pleasantburg @ Legrand Blvd) Location (708 S Pleasantburg Or @ Skyview Rd) Location {410 McAlister Rd. Greenville. 5C |}
Capacitor Position CLOSED Capacitor Position CLOSED Capacitor Pasition TRIFPED
Temparsturs 74 F Temparature 73 E Temparsturs =2 F
Adjusted Kvar 513 Adjusted Kiar 718 Adjusted Kiar 158
Total Cydes 529 Total Cycles 287 Total Cydles 362
Cap Bank Size 500 Cap Bank Size 900 Cap Bank Size 450
800 Fixed :
Capacitor # 23002981
{72 o Elessaeibing b Location [Greenaoe Or @ MoAlister Rd)
Capacitor Position . TRIPPED
T t
112-02 L12-04 St i
Kiar (XvZ): 10 80 20 KVar 0rZ; 20 70 100 Adjustad Ki/ar -151
Totsl Cydles 102
Capacitor # 22996406 800 Fixed Cap Bank Size 480
Location {410 S Pleasantburg Dr @ Heney Baked Ham Store) {Rodioreek Dr)
Capacitor Position Switched FP ;
Cap Bank Size 200 Capacitor # 23041827 Dk L
Locstion (Faris Rd west of Claveland St) e CEASE W At ety
Capacitor Position . TRIPPED Sy biosiiies . TRIPPED
200 Fixed Temparaturs 71 F el iz
{5 Pleasantburg @ Antrim Dr) Adjusted Kyar 18 Adjusted K\War 412
Total Cycles 18 Tolltyoe 17
450 Fixed Cap Bank Size 200 Sobten s o
{Keith Dr)
300 Fixed
‘Capacitor # 22992268 {Adkdey Rd)
Location {Laurens Rd @ Bleddey Ave)
Capacitor Fasition . TRIFFED
Temparature F2F
Adjusted Kvar 174
Totsl Cycles 187
Cap Bank Size 800
450 Fixed

OSIlsoft.

{2002 Laurens Rd)

Copyright © 2007 OSlsoft, Inc. All rights reserved.

17
VALUE NOW, VALUE OVER TIME



Line Capacitors

Application
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Field Temp. from Line Capacitors

A Duke Energy Capacitor Controllers - Microsoft Internet Explorer provided by Duke Energy

Capacitor Controller Temperature Map
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Line Capacitor Benefits

e Eliminates Manual Inspections

>

System identifies where work is needed

e Improves VAR profiles

>

>

>

Improves overall effectiveness of the capacitor asset
Gains efficiency for system capacity

Enables capital dollar deferment and improves prioritization of
available capital.

Allows for installation of less expensive line caps (instead of station
caps)

Improves voltage profiles-leads to better customer service
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e Substations

» All circuits will be added to the Pl System over next 2-3 years as
part of SCADA project

» New substation metering interface will streamline future
transformer bank data retrieval

» Other apparatus with intelligent devices will be added

e Line Capacitors

» New installations include PI
» Retrofits will also continue

e Additional interfaces
» Outage management system
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e Other devices for consideration

» Electronic Reclosers

» Line Sensors

» Voltage Regulators

» Transformer Monitors
» Line Switches

OSlsoft.
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Is Your Interface Dictating
Your System Architecture?
What’s in your design?

Daniel Riddell
Interface Developer
OSilsoft, Inc.
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e Architectural Challenge

e Shortcomings

e Let's Talk

e The New Pl Solution
e Realization of Benefits
e \WWhat's Next
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Architectural Challenge

Geographically Isolated RTUs

Harmomy X Map

Satellite

Hybrid
Lenoir Taylursville@

@%’m&
Granite
MOf.ga.rlforz.~ya§_.sse

L =
omasville ™

:I;I_ China _;I//I
i g\ﬂ?bresville Grove £

an ia g 99

Comelius Kanna olis
W g- '. p New.
1] London
Hunterswlle
g : y 2 Albemarle Troy
Shelby s,
,-'King;:’_?'
Mlahlptaln Totte " B Mt Gilead
= ra 1
?%Eurg Matthews
] Ui (e & Indian
W Nads &
¥ J/ Fort Mil
"'.” Monroe Marshville Folktan
"Spartanburg W \ i Wadesboro
s Rock l—(lgll Waxhaw
i F 4 |
v .
.II.II lonesville @B—— — —_—— e — —_— —— - — e —— )
Wi
;' ” Pageland ¢ M:‘ 2:1:
oadruff || the 1 Lancaster T Chesterfield
AN Bx,n L) Chester Richburg Fort Lawn
(lf_ﬁ\k’ ] Man data ©@2007 TeleAtias - T=

26
OSlsoft.

Copyright © 2007 OSsof, Inc. Al rghts reserved. VALUE NOW, VALUE OVER TIME




Architectural Challenge

e Wireless Connectivity

e Scalability

» Common Protocol — DNP3
» SCADA DCS

Field RTUs
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Architectural Shortcomings

The Interface is Dictating the Architecture!
» Current DNP3 Interface Limits
» Require 100+ instances (Windows Services)
» ~8 Hour start time
» Increased expenditures

Result is a Maintenance Nightmare!
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How can OSlsoft help?

OSlsoft.
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The Solution

e Needed DNP3 Interface Enhancements
» Asynchronous IO
» Reduce required instances
» Consolidate DNP3 requests
» Effective Interface and RTU Health Points
» Disconnected startup

e P| Solutions

» Upgrade to the latest version
» Pointsource reorganization
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The Benefits

e Reduction in required instances
» 100+ to 10 instances

e Reduction in start time

» ~8 hours to ~1 minute
e Detect cellular connectivity issues
e P| Administrator relief
e Cost savings!
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e DNP3 Interface Release

e Continuing Duke Energy and OSlsoft
collaboration.

So, what's in your design?
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