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Mobile Pl Data Improves Tracking of
Customer Power Outages at Duke Energy

Tim Murphy, IT Manager, Pl Support Team,
Duke Energy

Michael Saucier, CEO, Transpara
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FACTS ABOUT DUKE ENERGY

150+ years of service

* 4 million customers

 Fortune 500

« $50 billion in assets

* Stock dividends for 80+ years
» Traded on NYSE as DUK

* Dow Jones Sustainability Index
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THE BUSINESSES WE'RE IN

Duke
Energy-
| |
Regulatgd generation, Unregulated Primarily Latin
electric and gas generation American assets
transmission and
distribution systems
. Duke Energy
Duke Energy Carolinas Generation Services
Duke Energy Ohio (DEGS)

Duke Energy Kentucky
Duke Energy Indiana
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U.S. FRANCHISED ELECTRIC AND GAS

= 5 states: North Carolina,
South Carolina, Indiana, Ohio
and Kentucky

= 47,000 square miles of
service area

= 28,000 MW of regulated
generating capacity

= 4.0 million retail electric
customers

= 500,000 retail gas customers
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DUKE ENERGY POWER
GENERATION FACILITIES

NUCLEAR

FOSSIL

COMBUSTION TURBINE
HYDRO

WHOLESALE GENERATION
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COMMERCIAL POWER

MIDWEST GENERATION

. Approximately 7,600 MW of
unregulated generation

. Over 50% of Commercial Power’s
Midwest generation is dedicated
to Ohio customers

DEGS ¥

. Manages more than 6,600 MW of o
power generation at 23 facilities ¢
throughout the U.S. &

. Responsible for renewable energy ® o

. Plainfield
investments .\. Gincinnati

> 9
L 4

sz Charlotte
<> O o

Duke Energy Generation
Services (DEGS)

FOSSIL ® -

COMBUSTION <>
TURBINE

WIND ® o
OTHER O

I Franchised Electric & Gas Service Area <>
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DUKE ENERGY INTERNATIONAL

® Houston Offices, Generating,
and Energy Facilities
OFFICE [}
DIESEL GEN L 4
GAS GEN <o
HYDRO GEN <@
Guatemala CI%- OSHER <o
GUATEMALA ——— @ San Salvador
283 MW (bunker & diesel) / Greece Insert Map
EL SALVADOR

328 MW (bunker & diesel)

u ApprOX. 4,000 MW of — Attiki Gas Su(;:EEgoE.i -

generating capacity 192 MW (aese)

. s Eﬁe‘:‘:’& diesel @ <>
® 6 countries: R heiaytis — S Ly
. . 177 MW (gas)
Argentina, Brazil, Lo
5 (hydro)

Ecuador, B Pocc

El Salvador, Guatemala

and Peru BB Buenos Aires P -

h - w i ARGENTINA audi rapia inser ap

= A4t [argest generator in STEMW Opanden) e %

Latln Amerlca National Methanol (NMC)

(based on net capacity)
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BACKGROUND

 Duke: a mature Pl customer
— 17 years
— 95 sites
— 3000+ users

— 65 Pl servers
collecting data for hundreds of thousands of points
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Pl Software Environment

« Asset License Agreement

* PI Enterprise Server

* ProcessBook

« DataLink

« ACE

* Pl WebParts

« Pl Tag Monitor (built in-house, not OSlsoft product)

« Pl Manual Editor (built in-house, not OSlIsoft product)
* Pl Applications

« Custom Data Extraction Interfaces (API/SDK)
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The Problem

Bad weather causes customer power outages.
Outages must be tracked during an event.

Outages > 50,000 must be reported to regulatory
agencies.

 DOE-OE-417 Report — Must notify DOE within six
nours when outages > 50K and is sustained for 1
nour.

« Copies to NERC and SERC.
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The Problem
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THE SOLUTION: MANUAL
(prior to 20006)

« Customers report power outages.
* Predictor software estimates total outages.

* Charts of customer outages created
manually (spreadsheet) for distribution.

« Data avallable only during a storm event.
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THE SOLUTION: AUTOMATED
(2006)

 Utilized PI for managing this data

« Data from ORACLE feeds into Pl every 15
minutes

» Data is displayed on Duke Energy’s Internal
Portal using Pl WebParts
— By State
— By County
— By Office
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THE SOLUTION: AUTOMATED

~__North Carolina, South Carolina

2 ~ |&] ntt:/imditpinebo 1/outagelinkde fault. aspx

=]
e
Fle Edit View Fovorites Took Help
Google | ]| W scarch - b2 - - ‘ R share - Sh- | Sidewik - | 5 Check ~ |33 Translate = | AutoFill - €, ~ (Signin -
9% & @ Home - OutageLink % - B - d=h - |shpage - (CFTools - 7
[ETp——
Duke
Energy.

Welcome Murphy, Tmothy & = | @
[ s Site =]
OSlsoft.

Outage
Home [MOUESGELART| DOMS | 50C | Regulated Gen SE_| Regulated Gen MW | Mon-Reg Gen | Wind Gen | Solar Gen | Hydro Central | P1 Admin
View All Site Content

Site Actions ~
Announcements

Do you want to view PI cutage data on
your Blackberry? Then contact

for additional details.
People and Groups
=

carolinas Outages

2= -3 o 2
Home | Outage Summary | All Sc
KPRl

NC Outages @@

SC Outages

Total Cutages @

NC Counties Customers Affacted = SC Counties Customers Affacted = All Countles Customars Affactad —
562 Outages; 3/18/2010 4:01:00 PM 75 Outages; 3/18/2010 4:01:00 PM 841 Outages; 3/18/2010 3:47:00 PM
Total Carolinas Outages (over past 8 hours)
T00

600

500

Outage-Links

3182010 4:01:37 PM
All Countias Numbar Of Evants
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THE SOLUTION: AUTOMATED

| Indiana, Ohio, Kentuc

Home - DOMS - Windows Internet Explorer provided by Duke Energy

S|
o[-
JGO gle [ ~| W search < | 2+ cli- ‘ 5 share w B v | Sidewiki T | 85 Check ~ & Transiate ~ 5 | Autoril 4 €L+ isignin v
ww & =S (&S Home - DOMS x| @1 Quotes for ~DII, ~IXIC, ~G... | [l Breaking News | Latest New..

- B - ~ i Page -
Welcome Murphy, Timothy A =~ | @

) I~
& ostsot. [poms

Tools ~

Site Actions ~
Announcements Do you want to view PI outage data on
= m i your Blackberry? Then contact
Outage Management

for
additional details.

Midwest Outages

IN Outages

W ERR IS = =
Heme | Qutage Summary | All S¢
People and Groups
- .,

KPI Actual Target
nC Outages @@ 6
SCOutages @@ 59
Total Qutages @B 65

OH Counties Customers Affected = KY Counties Gustomers Affected =
13 Outages; 3/23/2010 9:31:00 AM 3 Outages; 3/23/2010 9:31:00 AM

Total Midwest Outages (over past 8 hours)

Links
= Blackberry PI (M
= Blackberry P
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THE SOLUTION: AUTOMATED

 Data available around the clock,
36bx24x 7.

* An alert was established to notify key
personnel after # outages reached 20K

* An alert was established to notify
compliance personnel after # outages
reached 50K
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THE SOLUTION: Mobile

* Piloted Transpara’s Visual KPI during Fall
2008

 Purchased Visual KPI in 2009

 EXisting outage metrics now available on
mobile devices

« Extends “reach” of Pl applications to new
class of users
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THE SOLUTION: Mobile

« Currently 43 users receiving customer outage data on

four types of Blackberry devices
— 8830 World Edition

— Storm
— Tour
— Bold

P B B S
iz BlackBerry | *#z BlackBerry & *#2BlackBerry
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THE SOLUTION: Mobile

BlackBerry

Outagelink Southeast

Forsyth
1

3 'Umu{T'Nt g

v
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THE SOLUTION: Mobile

== BlackBerry == BlackBerry

OutagelLink Southeast Outagelink Southeast

-
as of 3/24/2010 9:26:15 AM

Home | Outage Breakdown | NC Counties | NC Outages : ; Home | Outage Breakdown | NC Counties | CABARRUS_NC

5,000

25500
4,000 o
3,000 1,500
2.000 1,000 3 VJ \l

1,000 - 500 -

T T T T T T T T T T T T T T
1200 1500 1800 21:00 00:00 0300 0600 0900 1200 1500 1800  21:00 00:00  03:00
e

T
0600  09:00

PR

- > -
3/21/2010 09:24:11 3/22/2010 09:24:11 3[21/201.0.09:26217

»
3/22/2010 09:26:17
MHigh High [JHigh BActual BTarget HHigh High OHigh BActual BTarget
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RESULTS

 Eliminated around the clock staff to chart
customer outages during storms

» Data available immediately via company
portal to anyone that needs it

« Multiple visual formats available via Pl
WebParts

« Data now available 365 days per year, 24x7
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RESULTS

« Maximized Availability of Pl Data

« Data available on mobile device any time,
any where
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ther Examples of Pl WebParts

| /2 Shared Documents - Happy Jack Turbine Summary - Windows Internet Explorer provided by Duke Energy =18 x|
‘ @’\ ~ [&] http://mditpiwebo1/wind/Shared %20Documents/Happy %20Jack%20Turbine %20Summary . aspx =#2 | x| [cooa= o

| Ble Edt vew Favorites Tools Help

| Gocgle | |2 search - | 52 - - Share ~ &~ Sidewiki ~ | "% Check ~ 33| Translate ~ AutoFil - A8 < - SignIn ~

5% d¢b¢ @ shared Documents - Happy Jack Turbine Summary 2% ~ E) - d=h - -rPage v (G Tools v 7

Happy Jack Wind Farm Real-Time Data

Turbines On-line Configure Leoenc

Site Power Export 16.59 MW On-Line
Current Windspeed 7.07 m/s fault

c T Low Wind Speed
urrent Temperature 25 E High Wind Speed

Turbine Status

WTG #1
WTG #2
WTG #3
WTG #4
WTG #5
WTG #6
WTG #7

Done [T [ [ [ [N3tocalintranet [®i0% -
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ther Examples of Pl WebParts

S|

|| 7= Home - 50C - Windows Internet Explorer provided by Duke Energy

Ele Edit iew Favorites Iools Help

= [&] htto:/imatpinebo 1/50C /dafauit. aspx

Search ~ | 85 Check + (8a) Transiate + ] Autoril + A & v (Csenin -

[~ - | @share - Bi- | sicenda -

Gocgle |
W 4 @8 Home -50C

Page - () Tools - ¥

Duke
Energy-

Site Actions -

@ SOC AREA CONTROL ERROR MW

200

Discussions

Sites
People and Groups
- LSy

24 Hour(s} 3/24/2010 10:5622 AM
4D ©  SOGNET GENERATION MW

/2412010 10:50:23 AM

HZ
o 10057
M

24 Hous(s) 3/24/2010 10:56:22 AM
© "SOC GURR INTCHG MW

[ T T T Nealinganee [®w0% -
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Other Examples of Pl WebParts

/2 Regulated General rovided by Duke Energy I |
]@" + [&] httpejimeitpimebn 1jreg Shared % 20Dscuments Marshal % 20Unit%204.2spx = | 233 o |-

Ele Edit View Favortes Tools Help

Google | -] M search ~ 52~ e Share ~ &h ~ Sidewiki ~ | %% Check = 33| Transiate ~ AutoRill - A < - SignIn ~

3% aff @ regulsted Generstion Documents - Marshall Unit 4 5~ B - od=h o~ Page ~ (i Tooks v 7

Murphy, Timothy A = | @ &

Regulated Gen SE
Home [ Outagelink | DOMs | SOC | REDUMEEHGENSE | Regulated Gen MW | MNon-Reg Gen | Wind Gen | Selar Gen | Hydre Central | PI Admin Site Actions
t lated ulate ation all Unit 4

- Marshall Unit 4

@@ net MW (Instantaneous) < @ Emissions < @@ Fuel Flow
Opacity

Net Unit Load = B65.78 MW, U4 OPACITY - INSTANTANEOUS = U4 NoX 15 Min Avg = 0.2340 U4 SO2 = 0.0499 LEMBTU; 4 Total Coal Flow = 35706 Py
32412010 11:01:57 AM 4.5 PCT; 3/24/2010 11:02:05 AM LBMBTU; 3/24/2010 11: 3/24/2010 11:01:14 AM 3i24/2010 11:02:08 AM

@ AGC control

Descriptor

Joone [ [ [ [ [diocalintanet T 100% -
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Other Visual KPI Displays

« Lake Levels

« Generation Levels

« Wind Speed

* Plant Data (temperatures, pressures, etc)
* Breaker Status

« Balancing Authority Statistics
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Other Visual KPI Examples '
Wind Generation

Tr a5 of 325/2010 8:35:13 AM
'V EEES= Q= i
Home | Wind Generation | Wind Summary

Scorecard. Wind Summary

OC Wind
10.2 m/s

ERCOT Total Gen
$262.89 40.4 MW
HLow Low [JLow BGood [JHigh lHigh High BUnknown lNot In Service [JN/A
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Other Visual KPI Examples '
Wind Speed

*ZzBlackBerry

Wind Generation

20+

15

AN
™

¥

T T T T T T T
3/19/2010 3/20/2010 3/21/2010 3/22/2010 3/23/2010 3/24/2010 3/25/2010
(R

< >
3/18/2010 08:37:09 3/25/2010 08:37:09

WHigh High OHigh BActual iTarget [JLow lLow Low
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Other Visual KPI Examp

Carolinas Generation

as of 3/25/2010 8:42:59 Al
=
eration Unit Summary | All Scorecards

rranspara
Y =

Scorecard: Nuclear Summary
ONS U1 ONS U2 ONS U3
1202 MW 903 MW 907 MW 915 MW

CNS U1 CNS U2 MNS U2
1226 MW 1230 MW

Scorecard: Fossil Summanry

ALN U1 ALN U3 ALN U4 ALN U5 BLC U1 BUK U5 BUK U6
122.3 MW 282.0 MW | 293.7 MW | 262.4 MW | 1204 MW

80.9 MW 66.9 MW

LEE U3 MAR U1 MAR U2
185.6 MW | 399.5 MW | 399.3 MW

Scorecard: Hydro Summary
BwW U1 BwW U2

BR U3 cc ul cc u2 cc us
10.6 MW | 10.7 MW 2.7 MW 143 MW | 143 MW | 141 MW
DB U1 FC U1 FC U2 |

FC U4 FC U5 - Gsu4
AB2MW | 97 MW | 97 MW 11.0MW | 87 MW 1.7 MW

CF U2 CF U3
79.1 MW 79.0 MW

9.6 MW 12.5 MW 15.8 MW
NN U3

e
4.2 MW

Lo U3 ‘ ‘ Mi U2 ‘ Mi U3 ’ Mi U4

15.8 MW

WA U2 WA U3 WA U4
16.3 MW 15.7 MW 15.7 MW 16.2 MW
WY U2 WY U3 WY U4
16.5 MW 16.6 MW 15.9 MW

Scorecard: Pumped Storage

JO U3
150.0 MW

Scorecard: CT Summary

HLow Low OLow BGood (OHigh BHigh High BUnknown BNot In Service ON/A
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