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@ TXU

Electric Delivery

TXU Electric Delivery is the nation's sixth-
largest transmission and distribution
company, operating in a high-growth

service area. e

— Supplies electricity to over three million points of delivery, or about
one third of the state's population.

— Operates in a service area in east, west and north central Texas
with 402 incorporated municipalities and 92 counties.

— 6,500 Employees and Contractors
— 100,000 Miles of Distribution Lines
— 14,000 Miles of Transmission Lines

Copyright © 2006 OSlsoft, Inc. Company Confidential. All rights reserved.



Northeast Blackout
— Aug. 14, 2003
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Northeast Blackout
— Aug. 14, 2003
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NERC Reliability Regions
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NERC Findings

The August 14 blackout had many similarities with previous large-scale
blackouts, including the 1965 Northeast blackout that was the basis for
forming NERC in 1968, and the July 1996 outages in the West.
Common factors include: conductor contacts with trees, inability of
system operators to visualize events on the system, failure to
operate within known safe limits, ineffective operational communications
and coordination, inadequate training of operators to recognize and

respond to system emergencies, and inadequate reactive power
resources.

NERC Final Blackout Recommendations — July, 2004
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ERCOT Interconnection

C.tie

.Mbuquerque I S AmaiNo Little Rock ®
OKLAHOMA
ARKANSAS
: " C tie
Only interconnections are 3 =
. no
DC ties FortWorth, o
o Abilene Dallas Shreveport o
- Limited use in restoration
pea o Waco LOUISANA

TEXAS

. Austin Lafayettey
Béaumont
San Antonio
CHIHUAHUA °
o Chihuahua DC ti
COAHUILA Corpus
Christi.

Gulf of

Mexico

°
Monclova

DURANGDO Brownsville

TAMAULIPAS

NUEVO LEON
Monterrey

VALUE NOW, VALUE OVER TIME !

Copyright © 2006 OSlsoft, Inc. Company Confidential. All rights reserved.



NERC Reliability Regions
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ERCOT Interconnection

Local News

Your local news
Other cities
Local Business
News Yideo
U.5. News
World News
Business
Sporkts
Entertainment
Tech / Science
Health
Weather
Travel

Blogs Etc.
Local News
Newsweek
Multimedia
Most Popular
NBC NEWS
MSNBLC TV
Today Show
Nightly News
Meet the Press
Dateline NBC

# Disable Fly-out (i)

Shopping
Jobs

Personals
with Perfecttatch, com

Autos

@j Done

KCEN-TY | Local Sports | Your Weather

KCEN'TV—TEmplE/WaCD/Ki"EEn, TX
oMAKE THIS YOUR LOCAL NEWS

Temple Waco Kill

TOP STORIES FROM:

Electricity blackouts roll across Texas as
record-breaking heat grips the state

KCEM-TY
April 17

Rolling blackouts swept across the State and
Central Texas on Monday night. State energy
officials say the unusual April heat was to
blame along with a lack of energy production in
Texas. Roughly 15 percent of State power is off
line before the summer season while repairs are
being done to the system. In Waco, Temple
and other areas, the blackouts started
happening just before 5 o'clock and lasted a
few hours. Local TXU officials say they were
notified at the last minute, leaving some
residents caught by surprise.

"My oldest son jumped up from the computer
and said, 'what happened?' The fans quit. I was
in the kitchen and things started heating up.
The neighbors called and said, 'Did yours go
out?" said Waco resident Karen Buchanan,
Officials say there may be more blackouts this
week, but areas with hospitals, nursing homes
and police stations won't be affected.

Story by: Matt Gebhard

+ Ternple Daily Telegram
+ Killeen Daily Herald

+ Record Heat Prompts Rolling Brownouts
+ Texas utilities end rolling blackaouts

Most Yiewed « Top Rated « Most E-mailed

+ 5 teens arrested in foiled school shooting plot
+ Iran leader hails rising oil prices as *very good’
+ Ready to rethink toilet paper for Earth Day?

+ 2nd stripper now believes accuser's story

+ Gasaline supply problems hit U.S, East Coast

+ Most viewed on MSNBC.com

+ Dallas/Ft. worth
+ Austin

+ Houston
+ Select Another City

+ San Angelo

Little Rock ®
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blame along with a lack of energy production in
Texas. Roughly 15 percent of State power is off
line before the summer season while repairs are
being done to the system. In Waco, Temple
and other areas, the blackouts started
happening just before 5 o'clock and lasted a
few hours. Local TXU officials say they were
notified at the last minute, leaving some
residents caught by surprise.

"My oldest son jumped up from the computer
and said, 'what happened?' The fans quit. I was
in the kitchen and things started heating up.
The neighbors called and said, 'Did yours go
out?" said Waco resident Karen Buchanan,
Officials say there may be more blackouts this
week, but areas with hospitals, nursing homes
and police stations won't be affected.

Story by: Matt Gebhard
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Stress on power grid
sparks rolling blackouts
across Texas

In Austin, power shut off 10 minutes
at a time Monday afternoon
throughout city

By Tony Plohetski, Claudia Grisales
AMERICAN-STATESMAN STAFF

Tuesday, April 18, 2006

Secorching termperatures sent power usage spiraling throughout Texas on
Monday, overehelming the state's power grid and triggering mandatary
hlackouts in Austin and around the state.

Arepeatis not expected today, according to Austin Energy, even with record
ternperatures in the forecast once again. Still, residents are being asked to
conserve power from 3 to 7 pam. today.

The Electric Reliability Council of Texas,
which runs the state's power grid, said
the statewide shaortage was caused by
record-breaking heat striking at a time
when as much as 15 percent of the
state's power supply was already off-
line for seasonal maintenance. Then
four power-generating plants shut down
unexpectedly, ERCOT spokesman Paul
Wattles said.

S0 ERCOT ordered dtilities to begin
reducing the load on the grid hefore it
could appeal to the public for voluntary
reductions.

The resultwas rolling blackouts that
senthusinesses and homes into
darkness, exinguished traffic signals

and snarled rush-hour traffic for about feo t
peaktemperature of 100 was the higheste
different parts ofthe city for about 10 rinute
which sent police officers scrarbling to dir

Rodolfo Gonzalez
AMERICAN-STATESMAN

(enlarge photo)
Traffic stacks up Monday on

Gulf of

Mexico
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Pl at TXU

* Initial installation in 1999 for fossil
generation plant monitoring

* |nstalled in 2001 at Comanche Peak
Nuclear Plant

* Procured in 1999 at TXU Transmission
(now Electric Delivery) for MAXIMO

AN
s
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EE—— e
Pl at TXU Electric Delivery

* Approved transition to Pl as primary
archive at Transmission Grid Management
(TGM) as primary archive in 2003

* |Installed IT Monitor in fall of 2004

 Began phase 2 of Pl data presentation In
Summer of 2005

GAN
s

fod ol
VALUE NOW, VALUE OVER TIME 1 §: FERe =y
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EE—— e
Pl at TXU Electric Delivery

 Fall of 2005 — received approval for expansion of
development environment for Pl visualization

— MS-SQL Server cluster

— Web servers

— File servers managing SAN storage
— Microsoft Sharepoint

— RtWebparts

— RtAlerts

RAN
>
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E— e
Technologles used for Pl @ TGM

Siemens ICCP (using IT Monitor
SISCO MMS)-AIX — Pl-snmp
« SISCO AXS4-ICCP — PI-Netflow
 PI OPC Interface — PI-Syslog
« Plto PI Interface as — PI-Ping
part of IDC — PI-TCP Response
Implementation _ Pl-Perfmon
« PI-Batchfile Interface _ PI-WinEvent
 PI-RDBMS Interface * Infragistics
- Pl Data Access Pack NetAdvantage
e PI-ACE * Dundas Chart
* Pl RtAlerts * .NET
e PI RtWebpartS ° MS-SQL Server 2000
« Microsoft Sharepoint
Portal

VALUE NOW, VALUE OVER TIME {
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EE—— e
Pl at TXU Electric Delivery

* Two weeks later — TGM received approval
for installation of wide-area visualization
display system

— AVI Video Wall System
— PowerWorld Retriever

GAN
???
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Before...
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Required moving dispatchers to the backup center during reconstruction
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After...

P,
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DE——
Visualization at TXUED

* Present a concise view of system and regional
conditions

— Geographic
— Contextual (lines, transformers, reactive reserve...)
« Extend this philosophy to support infrastructure

* Bring to bear expanded and flexible tools and
views to explore data

— Client tools
— Web-based

RAN
???
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Visualization Resources at TXUED

« Pl Data using client tools

— ProcessBook
— Datalink
— RtWebparts

Dataviews and tools using Sharepoint

Geographic tools using PowerWorld and
GeoMedia WebMap displaying Pl data

Static Maps
Results from advanced applications

RAN
???
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Process Book
' TXU —

Electric Delivery
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Process Book (continued)

; a’ TXU OUTSIDE TEMPERATURES

Electric Delivery \Wednesday April 12, 2006 21:43:41|

SYSTEM FREQUENCY TEMPERATURE

59.980 et DFW 712 ~ el

59.5

TOTAL Transmission Load ODESSA 70.7 " > "
17500 SHERMAN 712 el
15388~
e TYLER
TOTAL Net Interchange WACO
WICHITA FALLS

5

245.91

Temps Met Inchy E
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ProcessBoo0OK (continued)

MVAR DFW Metroplex Reactive Reserve (Lagging)

‘ Reserve Requirement]

Cwirent Instantane ous Data

Actual Reserve  Reserve Reqmt. ||System Load
Total DFW Reserve 3025 MVAR 1400 MVAR 13557 MW

VALUE NOW, VALUE OVER TIME 7 %t

2006
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ProcessBo0K (continued)
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Electric Delivery CSC OVERVIEW

CSCT1W-N
Limit: 640 10.06 % of MaxLimit:
Flow: 5437

CsC2S-N

Limit: 810 20.11 % of MaxLimit:
Flow:  32.63

CSC5N-N

Limit: 1500 62.05 % of MaxLimit:
Flow: -930.689

CSCEN-W

Limit: 320 I 20.11 % of MaxLimit:
Flow:  g4.37

CSC 3.4 CURRENTLY NOT IN SERVICE
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RtWebparts - Sharepoint

Hom Docum

% -Eecxtrgelivery

Select a Component
=1 (B TXU Elsctric Delivery

@ Dallas Region

EI@ Fort worth Region
=B Fort worth District

E@ Wedgewood

= [H Dist

[]--@ Feeder 1512
[]--@ Feeder 1513
[]--@ Feeder 1522
[]--@ Feeder 1523
[]--@ Feeder 1531
[]--@ Feeder 1541
[]--@ Feeder 1552
= [} Feeder 1561

0. (B Feeder 1572
[} Feeder 1581
[} Feeder 1591
[} Feeder 1592
7. (J LTC =fmr 1
7. (B8 LTC ®fmr 2
[]--@ wfmr 3

[]--@ Uy Relay

£
&
&
&
&
£

TMS PI Archive Data

Time Range

Start Time End Time

*-6h L] * L]
TGM Substation Data Yalues

Dataset Time
YWhs_ent03WwWDGWD_Dist_FD1561_Ampsla 4/16/2006 10:55:52 AM
Ws_ent0IWDGEWD_Dist_FD1561_Ampslc 4/16/2006 10:55:52 AM
Wis_ent0FWDGEWD_Dist_FD1561_AmpslB 4/16/2006 10:58:36 AM

Start Time=4/15/2006 10:58:56 AM, End Time=4/16/2006 10:58:56 AM

TGM Substation Data

(=) [« (]

1584.07 4/15/2006 5:24:48 PM
130.56 4/15/2006 5:24:48 PM
19345 4/15/2006 4:19:29 PM

Modify Shared Page =

IntervalMinirmum Min Tirme

81,485 4/16/2006 6:55:31 AM

79,726 4/16/2006 5:37:558 AM

86,175 4/16/2006 7:15:30 AM
Showing 1 to 3 of 3

360 Min(s)
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PowerWorld Retriever

Case: \S:Jt'gmfsa\tgmdata\powelwo|'|d\projc:n:ts\kyle voltage profile 1\kyle voltage profile 1\model122705.pwb Display: voltages122705
4/17/2006 11:52:35 PM (now updating)

= BUS VOLTAGE PROFILE +/- 10% NOMINAL

1.100 pu

1.000 pu

0.900 pu .. - .
. — 5 :
4
 dala " P R CE LT
o r ~
: P ”Hﬁﬂ
)| B
A a5ty ¥
T h

Fada ;%ff{::‘?ﬁ%!«ali;é
-

Data from Pl or TMS
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Display View Overlay Tools spmstudy

S E E N =~ Substation

Entry/Exit Notification

YT

Plano Tennyson Monticetlo

Osl N @l & 50 3 ¢lo <A VD

k =

0 My

s682 [

.
I
i

1 My #555
30 M

4554 1
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Electric Delivery

- SEEH Activity Log
Entry/Ext
Entry Log
Activity Log Start Date

e
0428/06 231341

04/28i06 06:38:49

04528006 13:57:42

04/28/06 06:40:51

04528006 17:33:13

04/28/06 06:41:15

042806 22:20:10

04/28/06 0G:44:.08

0428606 16:29:16

04i28i06 06:45:23

04¢28i06 15:06:08

04i28i06 06:48:50

04/28i06 08:47.27

04f28/06 06:48:57

042306 141213

04§28/06 06:51:28

04428006 08:4717

Transmission .Net Web Portal

4/28/2006

End Date

EAST ZACHA
COPPELL SOUTH

COPPELL BOUTH

IRVING LBJ

IRVING LB

DIALYVILLE

DIALYILLE

AMRPORT - AEAST

\AIRPORT - A EAST

HILLEBORO

HILLSBORO

COCKRELL HILL

COCKRELL HILL

WVEBB

WEBB

COCKRELL HILL

COCKRELL HILL

4/28/2006

Al Employee QN
Salll TGM Desk JEINN

an
Start Time | D001 Feppn’

End Time | 23:59

24 Hour
Formaty

e Employee | JobThle | Action| TochArsa | TaM Desk

BERRY, JAMES
MELTON,
JOHNNY
MELTON,
OHNNT
CARUTHERS,
DON

CARUTHERS,
DOM

HARRISON, JOE

HARRISON, JOE
MCKINKEY,
WAMES

MCKINKEY,
JAMES

DOWDLE,
MILLARD

DOWDLE,
MILLARD

COSPER LARRY
DEAMN
COSPER LARRY
DEARN

WALKER, STEVE

WALKER, STEVE

HUMNSAKER RICKY
LMM

HURNSAKER RICKY

VALUE NOW, VALUE OVER TIME 7 Rzt

CONTRACTOR -
TRAMNSMISSION
COMTRACTOR -
[TRANSMISSION
CONTRACTOR -
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COMTRACTOR -
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COMNTRACTOR -
TRAMEMISSION
CONTRACTOR -
TRAMNSMISSIOR
CONTRACTOR -
TRAMNEMISSION
CONTRACTOR -
[TRAMSMISSION
CONTRACTOR -
TRAMNEMISSION

ELECTER-5&T

ELECTSR-S&T

COMTRACTOR -
[TRAMNSMISSION
CONTRACTOR -
TRAMNSMISSION

ELECTER-5&T

ELECTER-S&T

EXIT
ENTRY

EXIT

ENTRY

EXIT

ENTRY

EXIT

ENTRY

EXIT

ENTRY

EXIT

ENTRY

EXIT

ENTRY

EXIT

ENTRY

EXIT
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WWACD (B5) SOUTHEAST
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DALLAS (TE)  [DALLAS
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Top Ten Loaded Lines

Address é] http:/{3tgmwebdev/topload/default. aspx

TXU Eectric Delivery - Top Ten Loads List

BI KV Lines | 138KV Lines | 345 KV Lines

Load XFMR ‘ Auta XFMR [ Load Tap Changer | Top Oil Temp

VB
Links @]MSDN  &] Techhet &] OSIsoft (&) Microsoft Help @] Data Visualization ] Triencon Web Mail QJ Bank of America & IT Monitor (&] ReAlerts Rule List

1]
lv'

»

138KV Loaded Lines

omme

aris Switch - Kimberly Clark Percent Loade

10:53 AM

3 PM 9:33PM 4:13AM

~—— Percent Loaded

g;] Done

* Using AJAX
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RED FLAG WARNING

" Texas Weather Flag [_[a]x]
File~ About~ _
v P »
Feed Address: |t/ v wsather, gorvd slets i rss Start Stop [ HNA | FPAE Q2T ¢ H? EaBY
Pl Ubite Status | FisS Finad | Service Tags |
Orag a column header here to group by that calumn
Fl Host | Courty | Flag Type | Tag Mame 7 | LastUpdate | Cument Status ILI Site
sentld  Pecas Fed Flag Warning Pacas_Red Flag Warning_Status £IATAM  NotGet
5_entl3 Fieagan Red Flag Warning Reagan_Red Flag Waring_Status 43141 AM Mot Set
3_entl3 Reeves Red Flag W aming Reeves_Red_Flag_Wwarmning_Status 4:31:41 AW Mat Set
5_entl3 Fiobertson Fled Flag W arning Fobertson_Red_Flag_“aming Status — 4:31:41 AM Mat Set
5_entl3 Rockwall Red Flag'Warning Rockwall Red_Flag_Warming_Status 43141 AM Mot Set
5_entl3 Rusk Red Flag W aming RAusk_Red_Flag_wWaming_Status 43141 AM Mot Set
5_entl3 Scury Red Flag W arning Scumy_Red_Flag_Waming_Status 43141 AM Mot Set
5_entd3 Smith Red Flag'Warning Smith_Red_Flag_aming_Status 43141 AM Mot Set
5_entd3 Somervel Red Flag'waming Somervel_Red_Flag_waming_Status  4:31:41 AW Mot Set
5_entl3 Stephens Red Flag Warning Stephens_Red Flag Waming_Status 43141 AM Mot Set
5_entl3 Tarrant Red FlagWaming Tarrant_Red_Flag_Warning_Status £:31:41 AW Mat Set
sentld  Taylor Red Flag Warning Taplor_Red_Flag_Waming_Stalus £IATAM  NotSet
5_entl3 Titus Red Flag Warning Titus_Ried_Flag_Waming_Status 43141 AM Mot Set
3_entl3 Trawiz Red Flag W aming Travis_Aed_Flag_waming_Status 4:31:41 AW Mat Set
sentd3  Upton Fled FlsqWaming Uptor,_Fied_Flag_Wasring Status 43T41AM Mot Set D
5_entl3 Wan Zandt Red Flag'Warning Wan Zandt_Red Flag Wamning Status  4:31:41 AM Mot Set W Lkes
3_entl3 ‘wiard Red Flag W aming “ward_FRed_Flag_w aming_Status 4:31:41 &M Mot Set M:..._m ad
5_entl3 “Wichita Red Flag W arning Wichita_Red_Flag_Waming_Status 10:21:434M  Set
5_entd3 Williamson Red Flag'Warning Williamson_Red Flag_Waming_Stat.. - 4:31:41 AM Mot Set
5_entd3 ‘winkler Red Flag'waming inkler_Red_Flag_Waming_Status 43141 AM Mot Set
5_entl3 Wise Red Flag Warning Wise_Red_Flag_Warning_Status 43141 AM Mot Set Q 00 Scae 1: 12673049 @
g (| d i
B TXU e
10:22:39 RSS Idie Last Update: 10:22711 AM || Nest Update: 10:24:17 A VA &) torw S tocartranat
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Copyright © 2006 OSlsoft, Inc. Company Confidential. All rights reserved.



Datalink = RTU

Performance Metrics

Copyright © 2006 OSlsoft, Inc. Company Confidential. All rights reserved.

e RTU PERFOMANCE METRICS.XLS
472472006 8:16
Begin date 14-Aprd6 "
End date 23-Aprid6 "
Number of Days 10.00
Total RTU's 989 Recalculate
Total Inservice RTU's 470
Total Inservice Hours 232,800 TA AREA
Quantity RTU's Affected 365
Total Disturbed hours 3.796.83 pick list
Total Disturbed Events 3,204
Disturbed Hours / Insve RTU 384
Average RTU Uptime % 98.37%
Total Hours Off Between Oty RTU's Qty Events Disturbed Hours
0<1 218 806 25.72
110 87 1,039 297.00
10<100 52 1,103 1,708.50
=100 8 259 1,765.48
check 365 3,207 3,796.70
MOTE: Gty Events may have multiple reads for individual outages grester than 8 hours.
BLUE items are the only cells that can be changed.
TOP TEN HOURS DISTURBED
Hours Number of
Total hours Disturbed Times Disturbed
RMWHCCS_DIS RAWHCCS_DIS=2 240 239.00 kL)
R.MUCOR_DIS RNUCOR_DIS=2 240 235.99 kil
R.RNGLF_DIS ‘R.RNGLF_DIS=2 240 233.99 l
R.TASTL_DIS ‘R.TRSTL_DIS=2 240 235.99 kal
R.SFTPE_DIS ‘R.EFTPE_DIS=2 240 23599 k)l
R.HKBRYZ_DIS RHKBRYZ_DIS=2 240 230.99 33
R.MDHOL_DIS RMDHOL_DIS=2 240 22518 34
R.LKTMS_DIS RLKTMS_DIS=2 240 106.33 34
R.FLCNS2_DIS ‘R.FLCNS2 DIS=2 240 B84.63 B8
R.GYVLM_DIS R.GYVLM_DIS=2 240 B0.66 93
TOP TEN NUMBER OF TIMES DISTURBED
Hours Number of
Total hours Disturbed Times Disturbed
R.ODNTHZ_DIS ‘R.ODMTHZ_DIS=2 240 29.78 110
R.GYVLM_DIS R.GYVLM_DIS=2 240 B0.66 93
R.BRKTM_DIS ‘R.BRKTH_DIS=2 240 B2.48 B9
R.FLCNSZ_DIS RFLCNSZ_DIS=2 240 9463 J5is]
R.BARRY_DIS RBARRY_DIS=2 240 5.43 58
R.MRKLY_DIS RMRKLY_DIS=2 240 1.91 58
R.MESQN_DIS ‘R.MESQN_DIS=2 240 255 a7
R.BKWWE_DIS R.BRKWWEF_DIS=2 240 1.86 a4
RMWF3EW_DIS ROWFISWY_DIS=2 240 172 a4
R.HOLDY_DIS RHOLDY_DIS=2 240 203 a2
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Capacitor Control — Cannon Technologles

Feeders - Microsoft Internet Explorer

I

File Edit View Favorites Tools Help '

@ Back ’[k e ‘ﬂ \E] ;\I /; ) Search k:/:i/ Favorites {?} ra L/; L 'J ﬁ 3

fiddress ié‘] http:/f172.29.3.22:8080/capcontrol/ffeeders.jsp \7 Go
GridSmartEnergy capacitoreontrol.Com s, rowee o
— -: | e v S /VV [ -4 e /YUKon

Create Modify Reporting View [EL TIPS Selecta location.. v FETRT

Find: | [ Go]
Sub Name State Target VAR Load / Est. Date/Time PFactor / Est. Watts / Volts Daily / Max Ops
[[] Hackberry Bank 1 ENABLED Oto 0Pk -420 / 6780 04-24-2006 09:06:02 -100.0% /94.4% -19326 /7 -— 4/ NA
[] Feeder Name State Target VAR Load / Est. Date/Time PFactor / Est. Watts / Volts  Daily / Max Ops
[JHackberry 1101 ENABLED -900 to 1100 Pk 464 /3164 04-24-2006 03:06:19 99.8% /93.2% 8147 /- 1/ NA
[[JHackberry 1109 ENABLED -900 to 1100 Pk -106 / 4394 04-24-2006 09:02:46 -100.0% /93.1% 11207 / ---- 3/ NA

Capacitor Banks

[] CB Name (Order) 2] State (2] Bank Address Date/Time Bank Size Parent Feeder g!))um
[ 700000012 (5) Dpen W. of Beltline, S. of Gateway 04-21-2006 23:56:05 1800 Hackberry 1101 206
[ 700000875 (1) Close S. Coppell Rd. and Burns 04-21-2006 23:38:35 900 Hackberry 1109 8

[] 700000876 (2) Close S Coppell Rd and Kaye 04-24-2006 03:12:19 1800 Hackberry 1109 18

[ 700000874 (3) Close 260 Southwest Blvd. 04-24-2006 08:22:12 1800 Hackberry 1109 261

[] 700000871 (4) Wrangler and Executive Dr. 04-22-2006 00:06:31 1800 Hackberry 1109 54

[] 700000836 (5) Beltline N. of Wrangler 04-22-2006 00:11:55 900 Hackberry 1109 9 g

Copyright © 2002-2006, Cannon Technologies, Inc. All rights reserved.
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UV Feeder Management Support

Substation Under Voltage Relay Overview
B Alpha B Echo
| Bravo I} Foxtrot
B Charlie B Golf
B Delta B Hotel

Substation Bravo
" Transmission Under Voltage Area Alarm
Max Amps Time  Estimated
Current Hour Prior To Since ColdLoad
UV Amps LastBkrOpen BkrOpen Pickup

VALUE NOW, VALUE OVER TIME | §:i=)
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EE— e
IT Monitor at TXU Electric Delivery

DIacNOsE OPTIMIZE

YOUR ENTIRE NETWORK INFRASTRUCTURE

IMPROVESECURE

IT Monitor

GAN
???
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Tag Builder in SMT for IT Monitor

PI System Management Tools - Active Plug-I

etformance Monitor Points

File Tools Help

= EE

[J DDCUTLPHYPYOT -
[ esbonepi Tag Settings  Buid Tag
[ localhast
[ s_ent03 Build?l Tag Mame | Performance Counter | Va\uel Type -
[ s_entd4 S_ITMO3_PI Archive Subsystem_ArcEvent Calls/sec  \WS_ITMOINPI Archive SubspstembdrcEvent Calls/sec O Float32
vl S_ITHMO3_PI Archive Subsyster_Archive Cycles/S...  S\S_ITMO3NPI Archive SubsystemArchive Cycles/S... 9 Float32
S_ITHMO3_PI Archive Subsyster_Archived Events...  SWS_ITMO3NPI Archive SubsystemArchived Events... 0 Float32
S_ITHMO3_PI Archive Subsystern_Cache Clean Op..  SWS_ITMO3WPI Archive Subsystem\Cache Clean Op.. 0 Float32
S_ITHMO3_PI Archive Subsystern_Cache Flush Ope...  SWS_ITMO3AWPI Archive Subsystem\Cache Flush Ope.. 0 Float32
% = . ¥ S_ITMO3_PI Archive Subsystem_Cache Record C... MWS_ITMO3NPI Archive Subsystem\Cache Record .. 189 Float32
[Asdt ArcEvent Calls/sec S_ITHMO3_PI Archive Subsystern_Cache Record Di..  SWS_ITMO3AWPI Archive Subsystem\Cache Record Di.. 0 Float32
= L Archive Cycles/Sec S_ITHMO3_PI Archive Subsystern_Cache Record M. SWS_ITMO3AWPI Archive Subsystem\Cache Record M. 0 Float32
[l Archived Everts/sec 5_ITMO3_PI Archive Subsyster_Cache Fecords .. %MS_ITMO34PI Archive Subsystem\Cache Recards .. 0 Float3z2
o] ; Cache Clean Dnerat_ionsfsec S_ITMO3_PI Archive Subsysterm_Cache Records .. SWS_ITMO34PI Archive SubsystemiCache Recards ... 0 Float32
ﬁ o Cache Flush Operations/zec 5_|TMOZ_PI Archive Subsyster_CompEvents Call.. | \WS_ITMO2YPI Archive Subsyster\CompEvents Call.. | 0 Float32 |
[y Cache Record Count S_|TMO3_Pl Archive Subsystem_Config. Max Unfl..  \\S_ITMO3VPI Archive Subsystem\Config. Max Unfl. | 256 Float32
[, Cache Record Disk Reads/sec 5_ITMO3_P Archive Sub Configured Cach...  \WS_ITMOZ\PI Archive SubsystemiConfigured Cach.. | 240... | Float32
3 _| | Pl Archive Subsystern_Configured Cach... _ rchive Subsystem\Configured Cach... .. ot
[y Cache Record Memor Reads/sec 5_ITMO3_PI Archive Subsystem_Connectar Event...  \\S_ITMO3\PI Archive Subsystem\Connectar Event.. 0| Float32
B Cache Recards Created/ses _| | Pl &rchive Subsyster_Connectar Event... _ rchive Subsystem\Connectar Event.. oal
H f Cache Resords Deleted/sen S_ITHO3_PI Archive Subsystern_Connectar Event...  SWS_ITMO3NWPI Archive Subsystem\Connectar Event... 0 Float32
= S_ITHO3_PI Archive Subsystern_Connectar Event...  WWS_ITMO34WPI Archive Subspstem\Connectar Event... 0 Float32
[A48 CompEvents Calls/sec
[, Corfig. Max Unilushed E vents/pt S_ITHO3_PI Archive Subsystern_Connectar Read ... WWS_ITMO3WPI Archive Subspstem\Connectar Read .. 0 Float32
E g Corfigured Cache Record Podl S_ITHO3_PI Archive Subsystern_Connectar Summ...  SWS_ITMO34WPI Archive Subspstem\Connectar Summ.. 0 Float32
= h Connector Event Read Exec Time S_ITHO3_PI Archive Subsystern_Connectar Summ...  SWS_ITMO34WPI Archive Subspstem\Connectar Summ.. 0 Float32
A4l Cornector Events Flead Exec Time S_ITMO3_PI &rchive Subsystem_Current Cache R \WS_ITMOWP] Archive Subsysterm\Curent Cache R, 240, Float32
= h Connector Events Beaddsec S_ITHO3_PI Archive Subspstern_Current baw Unfl..  SWS_ITMOZNWPI Archive Subsystermt\Current Max Unfl.. 256 Float32
| L Connector Read Operations./sec S_ITH0O3_PI Archive Subsyster_F vents Cascade SAS_ITMO3MPI Archive Subspster\E vents Cascade 1] Float32
) L Connectar Summaries Exec Time S_ITHM0O3_PI Archive Subsystern_Fvents Readdzec  WWS_ITMO3NPI Archive Subspstem\Events Read/zec 0 Float32
48 Cornector Summanies/sec S_ITMO3_PI Archive Subsystern_GetSnapshot Call . SAS_ITMO3NPI Archive Subspstem\GetSnapshot Call . 0 Float32
A4 Cunent Cache Record Poal S_ITMO3_PI Archive Subsystem_|nterpE vents Call SWS_ITMO3VPI Archive SubsystemtinterpE vents Call 1] Float32 -
A58 Cumert M aw Unflushed Everts/pt Somims s s~ e o T - e _I—I
| 4 et
FRLA Corminba Mk b, LI I L
Alarmz r— Build Tags Tag Count: 55
Batch ' Create tags on Pl Server i
: 3 itm03 j
Data -
Interfaces 1 W/iite tags to CSY File
IT Pointz Create Tags |
- Performance Monitor Points
SHIP Paints
Operation
Paints
[+ Security
4] I 4
A S5
A
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Server Overview display in PB with IT
Overview

TOwerview ==l

= Metwork

_-_- Firewall

- Routers

[+ Switches

E-4@ Pl Servers
g S_ACEDZ (1)

S_ENTO3[1)

S_ENTO4(1)

S_INTO3[1)

S_INTO4(1)

S_ITMO3 (1)

S_PwBO3 (1)

TGMGates Domain Controllers

TGMGates File Servers

TGMGates SOL Servers

TGMGates Web Servers

[l

S_ENTO3

Windows
[ online:  19.3 Days
Since  Today
Errors start-up (1d)
Logon: u] u]
System: u] u]

[ Processor Usage %: 22
Processor Usage 1hr Avg.: 19
Processor Queue Length: u}

Processor Queue 1hr Avg.: O

Memary

[ commited Memory %: 9
Available Memory: 3161 MBytes
Memory Pages/sec: 1

Private Bytes Total: 370,700,288

Free Space

63,866 MBytes
18,248 MBytes

45 Context Switches:
E45

11440

Interrupts: 1396

Delta {(1d) ©2oDisk Time Processes:
-5 0 Threads:
-1 1
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ITOverview

i |

Switch Overview display in PB with IT
Overview

E@ [5_itm3)

& cre

= Metwork.

-8 Switches

£ 172260 1)
& 1722688
£ 172260 [4)
& 17226 A0
&5 17226 X0E Y
& 17226 AR (1)
&8 1722606
------- B 17226aH Y (2)
7@ Pl Servers

¢ TGMGates Domain Contrallers
TGMGates File Servers
TGMGates SOL Servers
TGMG ates Web Servers

BLOT - 17226 XAHY

Online:
Uptime

CPU tilization

473,58 Days

Flot0

Copyright © 2006 OSlsoft, Inc. Company Confidential. All rights reserved.
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IT Monitor in ProcessBook

ITCwerview MET|
= (s_itm03)
+- M CFE

= G Metwork

&8 Routers
+- G Switches
@ Pl Severs
_J TGEMGates Domain Con

TGEMGates File Servers
TGMGates SOL Servers

EaE SR S e

TGMGates Web Server:

TGMASA1

Systern Up Time:  109.7 Days

Systermn mermory
Used 71510588

Free 485360832

Largest Free 462035 992

InOctets OutOctets InErrors  QutErrors
= Failover G0/0 126 1,274 1] 0
i | ] I| |
= Inside G0/1 62,135 7.057 .1l||.ll|| 1”.LU|QJ.'U;“I;1||J,. 0 0
= TXUCORP G0/2 2,608 11,796 |iju.llhllli|W-hﬂ-.—.hmﬂ]hilllﬂ.,. i ]
= ERCOT G0/3.1 1,624 11,993 Ll o ! .L.L ilh !“‘MH o o
= LCRA G0/3.2 118 783 0 0
= SIEMENS G0/3.3 1,224 35,587 0 0
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Monitor in ProcessBooKk (continued)

i;‘}f$|0g Viewer | Select Data and Time Range | Display Messages | |Filters
Select Syslog Data

Select Time Range |

@

Help |

Message Count
16

Clear Filters

ME"EEC_IE" IC | Ho Filter -

Text String

TimeStamp

4212006 2-59:25 PM
4212006 2-59.25 PM
AN L2006 228934 PM
4721/2006 30007 P
4212006 30010 PM
4212006 300:16 PM
A2172006 30254 PM
4212006 30300 PM
A21/2006 30305 PM
4212006 30312 PM
A22006 3:05:16 PM
42172006 30519 PM
4212006 3105:25 PM
AN/2006 30553 PM
A2N72006 306101 PM
4212006 3:06:07 PM

] Missage ID
WHASAA- 106023
%ASAA-108003
WASAA 106003
HASAL- 106023
BASA-106023
%ASAA- 108003
%ASAL- 108023
WASAA- 106023
SASA-A- 106003
%ASAA 108003
WASAA- 108023
YHASA-A- 106023
%ASAA-108003
SeASAA. 106003
BASAA- 106023
HASA-4- 106023

| Message
Deny tcp src taucorp: 146
Deny tep src taucorp: 146
Dany tep src toucorp: 146
Deny tcp src toucorp: 146
Deny tcp src taucorp: 146
Deny tep sre toucorp: 146
Deny udp src taucorp: 172
Deny udp src taucorp: 17
Deny udp src toucomp: 172
Deny udp $rc toucorp: 172
Deny tep sre toucorp: 146
Deny tcp src taucorp: 146
Deny tep src taucorp: 146
Dany tep Sre taucorp: 146
Dany tcp src taucorp: 146
Deny tocp sec toucorp: 146

Tag Mame: Syslog_Msg_PIXESE

Server;

s_itm03

Copyright © 2006 OSlsoft, Inc. Company Confidential. All rights reserved.

W 100E1T dst insidec 172
10004817 dst inside: 172
100041 T dst insedec 172
410004519 dst inssde: 172
1000519 dst insidec 172
1004819 dst inside: 172
114 521037 d&t insede: 172
114 B2037 d=t insidec172
114 B2N03T d=t inside: 172
114 BE2N03T dat insadec 172
3, 100048210 dst inssde: 172
W 100E21 dst insidec172
W 100v4e21 det inside: 172
10004823 det inssde 172
. 100V4E23 dst insidec 172
M 100VE23 dst insidec172

W Use PI timestamp instead of Syslog message timestamg.

1.11/M42 by access-group
111042 by access-group
111742 by access-group
1.11/42 by access-group
1.11/42 by access-group
1.11/42 by access-group

111442 by access-group
1.11/42 by access-group
111042 by access-group
L1142 by access-group
111742 by access-group

"TAICORPIN®
THUCORPIn®
TEUCORPIn™
TEUCORPIN™
TAICORFIN®
"THUCORPin™
1EME1 by access-group "THLCORPIR®
115161 by access-group "TEUCORPIn®
115161 by access-group “TEUCORPIR®
115161 by atcess-group “TELUCORPIR®
"TEUCORPin™
TEUCORPIN™
TAUICORPIA™
THEICORPn™
TAUCORPIn™

111442 by access-group "THUICORPIn®

HostMarmi
ESBXFOOC
ESEXFOOC
ESEXFOOC
ESBXFOOC
ESBXFOOC
ESEXFOOC
ESENFOOC
ESEXFOOC
ESBXFOOC
ESBNFOOC
ESENFOOC
ESBXFOOC
ESBXFOOC
ESBEXFODC
ESEXFOOC
ESBXFOOC

J

BEBENEHEEEEERBEED
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IT Monitor In ProcessBo0K (continued)

B P1 ProcessBook - [Corp Setflow.pdi* ]

et vow et Tocks (e Gracge Window e

Dol &0 'R/t Yo 9% Bl @R IZxA\NDTOor=0L+vLuEREdE LG | |9 = 4
g = NG | AMXE i -

Choose a Netflow Tag:

N _CORP_ALLTRAITY -
[ Get Detod ‘*i
DaummoJ Source ] Sre loordmahon [D" J Octets [P:olocd [ g
24.Apr060, . BB 17737 443 17271793 280 149 cP
24-Ap106 0 72 18 47 W0 172 17 45 80 4118 cP
24-Apr06 0 146 4358 1494 172 17.150 4772 75777 Tce
24-Apr060.. 850 6165 20 72 1781 2116 5840 TCP
28-Apr060.. 186 o2z 1782 17 17.147 1 1% e
24-Apr060.. BB 737 &3 17 1793 Xx58 1713 TCP
24-Ap060.. 861 7. 443 7 178 X588 3% TCP
280-A0 060 661 1% &3 1 1793 %58 5793 P
2420060 146 0222 1782 1% 17.147 17 21 B16 TceP
24800060 148 4277 225 72 17178 275 1316 TCP
24A0r060,. 661 737 443 17: 1793 X651 1175 TCP =
1 want the records bigger than 1 Mb t0 be added into this second list:
Date/Time | Souece | Sre ... | Destination | Des.. | Octets | Protocol | -
28-Ap60.. 14 8.165 139 1722 147 1103 122539 TP
24-Ap 060 . 186 8165 139 1722 147 103 1209255 TCP
2420060, 206 749 193 1722 9 85 1124317 TCP
288000060, 206 7489 1995 1722 9N 2055 1056611 TCcP
28.A0r060. . B4t 45 &0 1722 9 2018 103183 TCP
24 Apr060.. B4AE 45 20 722 9 2018 1055357 TCP
24.Apr060.. 172 083 8005 1722 150 1333 3899843 TCP
28641060, 145 0223 2% 1722 137 1137 2288072 TcP
28-Ap060.. 18 0223 % 1722 1% 1137 2291581  TCP
24-Apr060. . 18 425 1804 1722 112 203 1158293 TCP
28-Apr 060 . 18601 ¢425 1904 1722900 112 203 1164337 e B4
4
Ready
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IT Monitor in RtWebparts

Home Documents and Lists Creal

IT Monitor Servers Madify Shared Page =

Select a Server - RtTimeRange
£ (B Network Servers Start Time «+_op, T End Time |« = (e [n)
@ CFE Systern Servers

=) @ PI Systemn Servers Server Detail

-[H [3TGmMDCa
5 3TGMDCA.
-[H sremoce Windows
{5 sTeMFsA Status Procesaor Memory
- [H sTemrse I online: 421 Days I Processor Usage %6 & I commited Memary ¥a: 14
[F 3TaMssa Ervors “sa":l“_fm {;";;" Processor Usage 1hr Avg.: 7 Available Memory: 2343 MBytas
. @ STGMSSE Logan: o o Processor Queue Length: 0 Memory Pages/sec: 0
@ e — P—— o Processor Queue 1hr Avg.: 0 Private Bytes Total: 53,099,008
H sToMwse r—
[F =_ace03 Disk Free Space Delta (1d) %Disk Time || Processes: 173 Context Switchas: 4478
- [F4 s_entna | e 133,941 MBytes 47 o Threads: 767 Interrupts: 1130
= m 5_entD4
@ s_int03
= m s_intO4
@ s_itmD3

MEMORY and CPU -

[:y] . f@;

.

a q‘p‘

{ Bytes ) = 14.335
50

5 ' &

Avg
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IDC Overview

Sent
7.07180E+04

Users RtPortal RtAlerts

@ @ ITGMWSA  3TGMWSB

Online  CPU  Memory Digk

S_ENTO03 PitoPi1 [ PltoPl4 [

PltoPl3 [N Pitori6 N

MDCUTLPHVFO1

-] o e e
S _ENTO04 O O O PitoPi2 [ PitoPI 5 I
[-) O [ [

Process Control Network

S_INTO3 S_INTO4 Online  CPU Memary Disk Metwark Ltilization 100 %
S_INTO3 .| [ [ I [ |
3 S_INTo4 [ [ [ I [ |
S sufda_1

QPC opc2 OPC3 OPC4 OPCE
S5_INTOZ EXE 8405 T455  THM0 253
S_INTO4 432 8781  TH15 T840 259

sufda 1

ICCP 1 ACTIVE ICCP3 ACTIVE
ICCP 2 ACTIVE ICCP4 ACTIVE

i
|
|
|
i
L)
L]
L)
L]
L)
]
i
: Status Analog
|
|
1
]
L)
]
L)
]
]
|
|
|

2006
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RT Alerts

Configuration

Name: T11_TCS ALARM Comment:
Owner: THUICOERWGCAY
Status: @ Enabled O Disabled
Alert Trigger Message Definition
Type: ® Limits O Digital Recipients: bruce.mecamantitxued. com; )
Source: . {setnicolon 21436204198 page.metrocall. com
Source: ®PITag (O FI Expression delimeted) -
PI Tag: WS_ENTOINT11_UCS F
o g . . Tom: TGMRtAlerts@txued. com
Limits: LoLo Litmit Low Limnit @
Importance: ONormal OLow @High
igh Lt HiHi Lt .
I;I;%h Subject: T11_UCS ALARM
Filters: Deadband Mon-Fepetition Renotification Body: (sample) [ Include pre-defined body
- “Ypiserverlh TC107 High Limit exceeded. Current
g Seconds |5 Minutes walue: 702.16 deg F at 27-Jun—2002 10:51 AM.
[1&lert On Bad Status High Limit 700.00 deg F
Additional Trigger
Tags: Postscrpt:
L Test E-rail 1
L Find Tags
Status: Ready
[ Revert ] [ Save ] [ Cancel ]

VALUE NOW, VALUE OVER TIME | &-.202) |
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The future of Pl at TGM

NERC CIP Compliance wit

Expand use of PowerWorld

Expanded use of RtAlerts

Server changes
BPL

N 1T Monitor

and GeoMedia




Questions...
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