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Up Next: Apollo 13: A Successful Operational Failure
Captain Jim Lovell & Gene Kranz
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We believe People with Data can Transform their world.
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How are we helping you transform your world?

Actionable

Mobility Geospatial Insights [ o

Forecasting
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Showcasing our Latest and Upcoming Product Releases

Pl Server 2014 R2

Actionable

Information

Value Output Attribute
V | |asatmenteo|

ure - #1 Probe’, Exhaust Gas
ugjsh st Ga Tp re‘#BPb',
Eh tG Tp re-navb)-zh ust Ga
Temperature - #1 Pmbe )/ 'Exhaust Gas Temperature - #1
Probe ' *100

Add a new expression

Pl Coresight
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Pl Integrator for Esri ArcGIS

Geospatial
Insights

Forecasting
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Customer Showcases

OSPP soussuess devon
Jeff Parker, P.E. Rick Howell
Senior Operations Engineer Real Time Data Supervisor
n pepco &> California ISO
Ted Beglin Tim Willenberg
Lead Engineer Senior EMS Engineering
Specialist and Senior Pl Admin
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Featuring Pl Server 2014 R2

‘,,‘)SPP Southwest
Power Pool

Jeff Parker, P.E.

Senior Operations Engineer
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SPP at a Glance OSPP soussuest

* Located in Little Rock

* About 600 employees

* Primary jobs —
electrical engineering,

operations, settlements and IT

* 24 x 7 operation

* Full redundancy and backup site
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‘:’SPP Southwest
Power Pool

Operating Region =

T Se— 2015 'l)‘dl?s;nﬁssion Grid

« 370,000 sqg. miles of service territory
« More than 15 million people

- 627 generating plants

« 4,103 substations

« 48,930 miles transmission: o _\& |
69 kV - 12,569 miles o — s
115 kV - 10,239 miles e
- 138 kV — 9,691 miles v
“161 kV — 5,049 miles omsin  ran
- 230 kV — 3,889 miles e
- 345 kV - 7,401 miles ,
- 500 kV - 93 miles T

GY.N
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Pl AF Model: Making data accessible and easy to use

Network Model Pl AF Model

- ( AREA _
12k Substations - @ Substations * Provides situational
16k Li = ___5;’51?”12” awareness of the grid
nes - @ Zbrs to all of our users
* 3.5k Transformers (- (@ Transformers
[t ( Loads .
e 2.7k Generators [+ [ Generators Backbone for our Pl
E- G Lines System to organize
» 3k Capacitors and - [ MarketResources real time and historical
Reactors -~ @ Transformers data around the EMS
[+ (G Zbrs del
« 15k Loads - @ FuelTypes mode
i Coal
* 70k Circuit Breakers - @ FuelCi
F Gas
* 130k SCADA G Hydro
Measurements - (3 Other
H- G Wind
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Asset Analytics: Quickly enables Tie Line display

Tie Line display

AF Formulas & Rollups

B (3 WALE General | Child Elements | Attributes | Ports | Analyses | Version
...... & FuelTypes
[H- (@ Lines

[H- (@ Substations
B (@ Ties # | B & Name - Value
@ LES.WALE.LARM_L- ARAMI T 7
&9 NPPD.WAUE.BLMFLD-GAVINS PoERST MW i-330.1279 MW
@ MNPPD.WALE.GORDON-5HAM_S
@ MNPPD.WALE.GRISLD-FTTHOM
- & NPPD.WALE. HARTNG-GAVINS . Be o sEMW 3496807 MW
[~ &7 NPPD.WAUE KEYSTO-SIDNEY . NAL:  -300.45
1~ &) NPPD.WAUE MEADW_-FTRAND = :

.@ MNPPD.WALE. SIDNEY-SIDNEY .

; @ MNPPD.WALE.SPENCE-FTRAND
@ MNPPD.WALE.STFRAN-MISSIO
@ MNPPD. WALE, TWINCH-SIOUXC
@ MNPPD.WALE. VICTRY-STEGAL
@ MNPPD.WALE. WAYSID-WAYSID
[#-- (F Transformers

- (@ Zbrs

| Filter

B €| ¢F MW_INUSECALC -331.5974 MW

NSI: -294.22
DC TIE: 0.17/

B €| ¢F SUM_INTEGRATED _XMWH 0.2147445 MW

m

* Easy to configure
* Based upon EMS model

Quick view of direction & magnitude of flow
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Pl Event Frames: Tracking tripping events

* Used by operators for situational awareness
* Operators prevent small tripped events from cascading to larger catastrophic events

Easily Configured Rules Complete Event History

BalancingOperatingArea B i s
General | Atirbute Tempiates | Ports | Analysis Templates |
@ Name: BAAL In Range
_ — Filter
=  Name Configuration Schedule Output(s) B Description: Calculates if BAAL is in "Good” range or not. Returns Boolean
H  BAALEvent Template: Net configure...  Natural Event frame H s | - ‘.l@‘ Name =[25.13:06:36] . | Duration Start Time End Time
fto  BAALInRange Frequengy: FTLLow; FTLHi
foo  Generation vs. Setpoint GenSetpointDifiCalc 1= G... Frequen: GenSetpointDiff; GenSet.. CriEslEe CEpeEe (ChEly )RRt (&) category: <None>
foo Historical SPP Max Wind if [ ' > Hist... ic find i Cateng: R.Ehabilltv
41 blictrical SO0 BTN Mav Wind _if M(5anSODRTOWin ~ ° Michoric B TOMWined
o] r\ == BAAL-SPP2015-03-10 20:59:44.000 | 0.3 Minutes 3/10/2015 8:59:44PM  3/10/2015 9:00:00 PM
Example Element: - CperatingAreas\SPP.
Bl ‘- }f| == BAAL Root Cause | 5 Minutes 3/10/2015 8:54:44PM | 3/10/2015 8:59:44 PM
Name Expression Value  Output Atiribute B # = BAAL-SPP2015-03-1105:02:08.000 | 0.3 Minutes 3/11/2015 5:02:08 AM | 3/11/2015 5:02:28 AM
FTLLow *FrequencyScheduled' - 3*'Epsilonil’ Flllow ® B # = BAAL-5PP2015-03-11 06:01:08,000 | 0.6 Minutes 3{11/20156:01:08 AM | 3/11/2015 6:01:44 AM
FTLHigh "FrequencyScheduled’ + 3*'Epsilonil’ FHllHigh ® B # = BAAL-SPP2015-03-1107:01:20.000 ‘ 1.9 Minutes 3112015 7:01:20 AM | 3/11/2015 7:03:16 AM
FTL if ('Frequency’ < 'FrequencyScheduled") then 'FTLHigh' else 'FTLLow’ Click to map ® B & = BAAL-SPP2015-03-11 20:57:48.000 | 0.6 Minutes 3112015 8:57:48 PM | 3/11/2015 8:58:24 PM
BaalAceTarget ((1e.0 * * ias") = (FTL-" led'))*((FTL - 'FrequencyScheduled')/("Frequency’ - FrequencySc BAALAceTarget ® B # = BAAL-SPP2015-03-11 20:58:28.000 | 0.2 Minutes 3/11/2015 8:58:28PM | 3/11/2015 8:58:40 PM
IsBaalInRange if ('Frequency’ < 'FrequencyScheduled®) then "ACE' > BaalAceTarget else if ('Frequency’ > "FrequencyScheduled'; BAALInRange ® ‘l ,e| == BAAL Root Cause | 5 Minutes 3/11/20158:53:28PM | 3/11/2015 8:58:28 PM
Add 3 new expression ‘- ,'P‘ == BAAL-5PP2015-03-11 21:36:56.000 | 0.2 Minutes 3/11/20159:36:56 PM | 3/11/2015 9:37:08 PM
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Featuring Pl Integrator for Esri ArcGIS

devon
Rick Howell

Real Time Data Supervisor
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About Devon

* One of North America’s leading
independent producers of natural gas and
oil

* Engaged in exploration and production

* Corporate headquarters in Oklahoma City
* More than 5,500 employees

* Member of the S&P 500

* On Fortune magazine’s 100 Best
Companies to Work For list each year since
2008

* New to Pl'in 2013 and enjoying the benefits
of EA
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A Leading North American E&P %  Heawoil ; e

» Focused and balanced asset portfolio
— Proved reserves: 2.8 billion BOE

— Net production: 664 MBOED
— . % Ai
Upstream revenue: 60% oil " rocdes ol @)

= Deep inventory of opportunities {
— Prolific Eagle Ford assets :
— High-quality Permian Basin position & g o5 Atk BAR, 3
— World-class heavy oil projects Ny
. N . Permian Basin Barnett Shale
— Top-tier liquids-rich gas plays @ @

\,

EagleFord .« %) ~ /= i :
= Positioned to deliver visible, low-risk @ ol Assets @
pl’OdUCtion grOWth @ Liquids-Rich Gas Assets .

Note: All figures represent Devon’s retained asset portfolio.
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Operations Dashboard with Pl Integra

tor and Pl Coresight

vIEW Water Management Mt - RBH =
Water Production Lowest Transfer Rates ad Details
KAY I
351152420000 [ e Kaw Gty 350832417800 51032453800
29241
B : o B
RTFALFA o
351192398300
TFonkawa Burbank 7417
Pawhuska
351032462100 «{ 52967 1 S 350832405200 467041
d & = < . 351102308700 y 2283508
[ X Faifax
350472485300 350472477300 000
1869637
351032445300
351032458300 Ri . 1190759
! I (Rt 584336
Pawnes
350832398300
351032453800 MAJOF % 001
Fairview 351032453800 568.24
17,75095
351032457300 351192404400
= O 2000 4000 6000 8000 10000 12000 14000 1360637
Sand
—— Stingd Top 10: Pipeline Pressure -945.42
= - 1465
350832425000
—— 000
351032458900 351192426900 150000
BLAINE 350832398500 || N b 1-0n
351032450300 A ssu34ae3200 || - 631597
B 832883
351192416200 - - 1354806
351192421700 a
g = o0 agil — SWD Tubing 20353
2000 6000 10000 350832428300 g Yest Oil 99.00
Top 10 water producers on current map.
350832403000 || N - 10000
- - 350832409200 || . 97.55
351192416200 | A 5 g
® Water TranseSWD Discharge Pressure Z I - 2015-04-15T19:25
1500 8328 ° 2 4n ) tast Update 10 89524267
5 8 4 3 3 6 Top 10: SWD Tubing Pressure
.
' 350832408500
350832409100
Total water produced by selected pads. 600
_— 350832405200
Capacity
4/8/2015 2:26:07 PM 7d 4/15/2015 2:26:07 PM 351192398700 Map Legend
® Water Transfer|SWD Tubing Pressure 351032445300 Disposal Wells
2353 o
B ss11s2404400 M Disposal Pad
© Transfer Pad
351152402400 o
o 18,696.37 1 283508007813 S @ Unknovn
Threshold: 60% 200 =5 Water Lines
120 350832413000 = Saltwater
80
Estimated disposal capacity of selected disposal 2 — Wate
ehs 4/8/2015 2:26:07 PM 7d 4/15/2015 2:26:07 PM AL s
o <00 1000
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Operations

Dashboard with Pl Integrator and Pl Coresight

ALE TOOLS VIEW Water Management Multi - RBH ? - B8 x
Water Production 0OsIDemo Lowest Transfer Rates Pad Details
7 ; KAY T T
B, % - 8y, GRANT Bldckwell il t 351032453800
351292410000 <A Ede
T ALFALEA ° o A
) y ; o
1 : Burbank Avg Oil 7417
i ) Fonawe. i ‘Osage Indien | pawhuska I
351032661100 i \ Rasarvation Avg Water 467041
S u L R Capacity 2283508
¢ L] Fairfax ?

350472425300

Watonga

351192416200

0 4000
2000 6000
Top 10 water producers on current map.

8000

Produced Water Trend

351032658300 : il
351032453800 MAJOR .O
Fairview
351032657300 i
' Hennessey |
351032061300 i
351032658500 ! )
KINGFISHER ! LOGAN,
BLAINE
ILIHE0900: Kinafisher Guthrie

NOBLE Hominy

Pawnee

Pl gl

Shiat

Drumright

Gishing Sapulpa

Bristow

Depew
LINCOLM. g,

Stioud
Chandler v

Wellston

i 350832417800
351192398300
350832405200
351192398700
350472477300
351032445300
351032461300
350832398300
351032453800
351192404400

O 2000 4000 6000 000 10000 12000 14000

Yest Transfer Volume 000
Avg Transfer Rate 1869637
Yest Transfer Volume 11,907.59
Yest Produced Water 584336
Tank Variance 001
Total Water in Tanks 56824
Pad Variance In 17,75095
Pad Variance Out 18,696.37

®  Water Transfer|SWD Discharge Pressure | ©  Water Transfer[PAD Water Transfer In Flow Rate
15 psi 83288

Top 10: Pipeline Pressure
350832425000
351192425500
350832398900
351134483200
350832406700
351192421700
350832426500
350832409000
350832409200

351192416200

o 20 40 0 0 100

Pad Variance -945.42
Transfer Line Pressure 1465
Transfer Pump Discharge 0.00
SWD Pump Discharge 1,500.00
SWD Pump 1 Status 1-On
WaterIn 631597
Yest WaterIn 832883
Transfer Rate 13,548.06
SWD Tubing 20353
Yest Oil 99.00
Runtime 10000
Avg Runtime 97.55
Transfer Pump Starts 0

2015-04-15T19:25

testUpdate 10 80524267

5,843.36

Top 10: SWD Tubing Pressure 4

Total water produced by selected pads. 500
Capacity 2 200 o0
4/8/2015 22607 PM 7d 4/15/2015 22607 PM
 Water TranterSWD Tuting Pressure
5 e
260
0 18,696.37 1 27835.08007813
Threshold: 60% 100
120
Estimated disposal capacity of selected disposal 89
i 4/8/2015 22607 PM 7d 4/15/2015 222607 PM

350832408500
350832409100
350832405200
351292398700
351032445300
351192404400
351192402400 |
351272350100
350832413000
351192416000
o 500 1000 1500 2000

oft.
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Map Legend

4 Disposal Wells
M Disposal Pad
® Transfer Pad
® Unknown

4 Water Lines
— Saltwater

= Water
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Featuring Pl Coresight

"4 pepco
Ted Beglin

Lead Engineer

2
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Pepco Holdings, Inc. Quick Facts

* Incorporated in 2002

« Service territory:
8,340 square miles

« Customers served

— Atlantic City Electric:

* 545,000 — electric
— Delmarva Power:

* 503,000 — electric

» 125,000 — natural gas
— Pepco:

e 793,000 — electric

« Total population served: 5.6 million

NEW JERSEY

Zpend P g i
WASHINGTON, D.(’ ’ ,% % r f:.';fU\WARE
A& 5
LT e
Al
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The Challenge: Manually Creating Pl ProcessBook Displays

EMS Display

Manual Pl ProcessBook Display

* Previously maintained manually in Pl ProcessBook

@ oslsoft. USERS CONFERENCE 2015

Tedious

Error prone

New equipment and data was delayed
No quality tags

© Copyright 2015 OSlsoft, LLC
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A Simplified Approach: EMS Displays in Pl Coresight

EMS Display in Pl Coresight

e  Custom script to automatically convert EMS display to Pl .svg display
« Look and feel is the same as EMS displays

 Now converting and publishing 3,000+ nightly to Pl Coresight
 Major performance increase (“6x faster) with Pl Coresight 2014
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Mobility: EMS Displays in Pl Coresight Mobile

O PI Coresight

3/16/2015 4:12:28 AM 3/16/2015 12:12:28 PM

Screenshot from iPhone 6+
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Real-time and Historical Data: Key information in seconds

© PI Coresight
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Featuring Pl Server 2015 and Future Data

&> California 1ISO

Tim Willenberg
Senior EMS Engineering
Specialist and Senior Pl Admin
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California ISO by the Numbers & California ISO

= PacifiCorp

California ISO

PacifiCorp

* 65,225 MW of power plant capacity (et

dependable capacity)

y Bonneville Power
Administration (BPA)

Balancing Authority of
J Northern California (BANC)

0 sierra Pacific Power (SPP)
B Turlock Irrigation District (TID)

I NV Energy

Los Angeles Department of

= Water and Power (LADWP)

Western Area Lower
- Colorado (WALC)

1 Imperial Irrigation District (IID)

50,270 MW record peak demand (July 24,
2006)

BANC

« 27,076 market transactions per day

e 26,024 circuit-miles of transmission lines

LADWP
« 30 million people served .
« 244 million megawatt-hours of electricity
LADWP

delivered annually

October 2014
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Pl System Beta Testing Environment

SR Lﬂ oSl

T\ Pl Server Staging
Previous Day Environment
FOrecast *

., Weasher — — o — = - Pl Client
rete ata = j Workstation
/ Solar & Wind Forecasting Pl Interface Pl Data - @os.

N\ Data System Node Archive =
1 I 1 4 ==| CAISO Market Test
P p— Systems
| EMS . —
— |
* Pl Data Archive 2015 Beta3 « Pl ProcessBook 2015 Beta
* Pl Asset Framework 2015 Beta - Pl DatalLink 2014 (released)
* Pl Asset Analytics 2015 Beta - PI RDBMS Interface (released)
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How are we helping you transform your world?

Cross Company Enabling
Collaboration Analytics Systems
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Pl Cloud Connect

Securely Share Pl System Data Across
Geographic & Organizational Boundaries

Cross
Company

Collaboration

Simply Publish and Subscribe Supports Any Sharing Scenario

Create Publication

& & @
Jata Sour Publication Scope Publication Name
Browse your AF asset hierarchy to select the AF element that you want to publish @ @
P Anacortes Refinery »  Data source:
P Baton Rouge Refinery DFPIAF Petrolux
P E&F
4 Gas . AF el to publizh:

4 Compressor Stations
P Blain River
P Brunswick Station
P Levis Station
P Newport Stalion
P Oxnard

WDOFPIAFPetioli\Gas\Compiessor Stations\Powder River Basin

P Transwestem Station
P Viking Station
P Gas Plants
P Key Performance Indicators

=

JV
Partner

O&M
Vendor

Service T

Provider @

Supplier

© Copyright 2015 OSlsoft, LLC 35
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Pl Integrators Enabling
Analytics

Systems

* Reduce the Complexity of Analyzing Real-World Industrial Data
* Pl data delivered to the tools you use and to the people that can make a difference

<

Name Local Time GMTTi

_ o | TCOS_174372_4PH | \\ODCMSAPSC101P\ESP_Sites\Entities\ESP\Gillette. 2014-12-07 08:30:00.000 20141
| TCOS_174372_4PH | Y\ODCMSAPSC101PAESP_Sttes'\Entities\ESP'Gillette\. 20141207 08:45:00.000  2014-1

rd TCOS_174372_4PH  “\ODCMSAPSC101P\ESP_Sites'Entities\ESP Gillette’. 20141207 05:00.00.000  2014-1

1
2
3
4 TCOS_174372_4PH  “\ODCMSAPSCI01P\ESP_Sites'Entities\ESP*\Gillette™... ~ 2014-120709:15:00.000 20141
5 TCOS_174372_4PH  “\ODCMSAPSC101P\ESP_Sites'Entities\ESP*Gillette™... ~ 2014-120709:30:00.000 20141
(3
7
8
9

TCOS_174372_4FH  “\ODCMSAPSCI01P\ESP _Stes\Entiies\ESP\Giletieh... 20141207 09:45.00.000 20141
TCOS_174372_4FH  “\ODCMSAPSCI01P\ESP _Stes\Entiies\ESP\Giletieh... 20141207 10:00:00.000 20141
TCOS_174372_4FH  “\ODCMSAPSCI01P\ESP _Stes\Entiies\ESP\Giletieh... 20141207 10:15:00.000 20141 . .
TCOS_174372_4PH  \ODCMSAPSCI01P\ESP_Stes\Entiies\ESP\Giletteh... 20141207 10:30:00.000 20141 Microsoft
10 TOOS_174372.4PH  \\ODCMSAPSCI01P\ESP_Stes\Entitiss\ESP\Giletteh..  2014-12:07 104500000 20141 L g
11 TCOS_174372_4PH  \\ODCMSAPSC101P\ESP_Stes\Entties\ESP\Gilette\.. 20141207 11:0000000 20141 e rve r
12 TCOS_174372.4PH  \\ODCMSAPSC101P\ESP_Stes\Entties\ESP\Gilette\.. 20141207 111500000 20141 w \ .
13 TCOS 174372 4PH  \\ODCMSAPSC101P\ESP_Stes\Entities\ESP\Gilette', 20141207 11:30:00.000 20141 Reporting Services
14 TCOS_174372.4PH  \\ODCMSAPSCI01P\ESP_Stes\Entties\ESP\Gilette\.. 20141207 114500000 20141
15 TCOS_174372.4PH  \\ODCMSAPSCI01P\ESP_Stes\Entties\ESP\Gilette\... 20141207 120000000 20141

16 TCOS_174372_4PH  “\ODCMSAPSC101P\ESP_Sttes'\Entities\ESP"Gillette'\. 20141207 12:15:00.000  2014-1 L] ®
17 TCOS_174372_4PH  “\ODCMSAPSC101P\ESP_Sites'Entities\ESP Gilette’. 20141207 12:30.00.000  2014-1
18 TCOS_174372_4PH  “\ODCMSAPSCI01P\ESP_Sites'Entities\ESP'\Gilette™... ~ 2014-1207 12.45:.00.000 20141

, OSl:oft. e :::g;?:';ﬁ

Dby v P ik

¥ICIOAOCAROAR 00 w
<

. TIBCO Software
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What can you do to transform your world...

Actionable

Mobility Geospatial Insights [ o

Cross Company
Collaboration

Enabling

- :
orecasting Analytics Systems
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When can you start...

Actionable

Mobility Geospatial Insights [ o

Cross Company
Collaboration

Enabling

Forecastin
ng Analytics Systems
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We believe People with Data can Transform their world.
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OSlsoft.

A >

Thank you

© Copyright 2015 OSlsoft, LLC.
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Ray Hall

rhall@osisoft.com

VP, Development
OSlsoft, LLC
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