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An Enterprise Infrastructure

Data Driven Insights

Optimization Improvement Uptime Efficiencies Requirements
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What is part of our Infrastructure...

‘The pump is down - what's

I I halppening?.’a.«
L ___________ 1 l 1 ‘ real Ti V'V\@

7AN roubleshooting
S opc Pl Coresight °

o / Pl WebParts

s Pl ProcessBook K —

| Modbus \ Q P| Datalink o eep the

MOTORS N Q:u]] rocess Health

- Tedhles T / Pl Data | PIAF

Archive | PI Notifications g _
ACTUATORS / Pl Event Frames m RePOV‘t on X =
Databases | Asset-Based Custom Apps data quickly <L
. \ Analytics Partner Apps
Bl Integration
and more...
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What is included in Pl Server 2014

« Time Series Data Storage
Pl Data Archive

« Contextual, Organize and Find
Pl Asset Framework (Pl AF)

« Mark Important Events
« Pl Event Frames
 Notify Based on Conditions
* Pl Notifications

 Analytics and Event Generation
 Asset-Based Analytics
« PIACE (Advanced Computing Engine)
Pl Performance Equations
Pl Totalizers

OSlsoft. PI SYSTEM ROADSHOW 2014

e System Management
Pl System Management Tool
Pl Interfaces for System
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Future OSlIsoft technologies are based on assets

‘ ‘ Integrators
Pl Server
‘ 2015
‘ Future Data
Data Access
‘ . Technology
‘ PI Coresight
‘ Pl Datalink
Pl
Connectors
Pl Integrator

for Esri
ArcGIS

Pl System Roadmap
https://techsupport.osisoft.com/Products/Product-Roadmap
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Asset-Based Analytics

« Easy - empower users to build their own

calculations
« Reuse and standardize .
J Clarity and correctness
« KPIs and Rollups @
«  Automatic Event marking |=®|

 And of course, Performance and scalability

.
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Asset-Based Analytics: Self-Service Analytics

Before After
PI PI PI Pl
Users Admin Developer Users Admin Developer

. . . . d
- -gn—gn ®

User Checks Developer User Checks
configuration in with resource configuration in with
the AF Server Admin assigned the AF Server Admin
» Slows down time to value * Immediate feedback, validate what your
» Creates complexities looking for
(interactions are numerous) * Build new elements from templates, added

analysis inherited by derived elements

N
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File View Go Tools Help

T Database [ QueryDate ~ (0 &) (D Back 0 |, Checkin %} « [#]Refresh | @@ New Template ~ |

Search Element Templates 0 ~

Libyrary

ﬁ. MuGreen
B [ categories
Analysis Categories
- (2] Attribute Categories
- (] Element Categories
Reference Type Categories
. |&] Table Categories
B Templates
[ (i Element Templates
- [ Boiler

- [y Combined Cydie Power Plar
ﬂ Compressor

- [y Condenser

- [ Cooling Fan
- (G Enterprise

- [ Heater
- [ Monitored Site

- [ Plant

Q Process
- [ Steam Turbine
ﬂ Unit
- @ Event Frame Templates
a Model Templates

R Transfer Templates

] T

Gas Turbine
| General | Attribute Templates I Ports | Analysis Templates |

[ & -NEITIE
e G

Example Hement: MuGreen\Houston\Power and Steam Generation\Gas Turbine 1

MName: E”:
Description:
Categories: [ -

Analysis Type: (@) Expression () Rollup () Event Frame Generation

=1 &

Name Expression

Val ue | Output Attribute I Insert functicns into the expression

Variablel| Type an expression

|C|ick to map

Add a new expression

i |
Return the absolute value of an integer or real number.
Example: Abs(1)

Scheduling: (O Event-Triggered () Periodic

et cn s

Gas Turbine Maodified:3/13/2014 12:52:45 PM.
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Usage Scenarios

j;j, .
: / 700108 |

Kl
24| i
0 e {;w m ﬂu u-
Capadty [GPH)
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Calculations
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Pl Event Frames

Events Shorten the Time to Insight

Too High!  Downtime Batches

Information |
Challenges
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EF Customer Survey: Most Important EF Visualization

(1) Trend: Time Leading up to EF Start (2) Trend: EF Start to EF End

Temp Pressure Flow

o

(3) Event Overlay Trend (4) View Event Attributes in Table (5) Gantt Chart (aligned w/trend)
Eventl Event3 Eventd Event5 Temperature

e i Tem T High Pressure Startups Shutdowns EMENT GANTT

R ———— O ( ) U

L R L WD L] e - L
). 144 votes

(O TEEREE T E TR
S i g J
o 0 sl i B
A 1 e - L e :

(6) Manual Creation of Events (7) SQC Chart (8) Line / Column Chart (Event x-axis) (9) Histogram
Temp Pressure Flow TEI'I'IF‘-MEX it F_:_T_t-':_r:' _:FT_':_T*:
- - e el B o ¥
&0
20
1aln
Event 1 Event 2 Event 3 Event d Even
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Element
Template

EF Start
Trigger

File  Wiew Go Tools Help

B Database [ QueryDate » O & | Back 0 |H, Checkin ) v [2]Refresh | @ New Ternplate = |

Seorch Element Templates O v

Library

Boiler Feed Purnp Turbine

@ Power Generation

= (] Categories

(@] Analysis Categories
ittribute Categaries

(@] Element Categories
Referance Type Cateqoties
able Categories

=] Templates

- ( Element Templates

- ( Air Heater

() Base Equipment
N (B BatteryTemplate
N (B Boller Feed Pump Turbine

\ - [ Circult Breaker

(B Coal Plant

(B Combined Cycle Power Plant Template
(B Condenser Templake

- (f Feedsr

() Gas Turbine Template

(B Generator

(B HRSG Template

- [ Load Tap Chanaer

|>

General | Attrbute Templates | Farts | Analysis Templstes |

Time
True

. =~ N

Root Cause
Child
Events

T Pole Transformer
- (h Steam Turbins Template
- () Scbstation

(% TRTemplate

- (3 Wind Farm Flest
(3 wind FarmTemplate
(B Wind Turbine
|- FIgl Event Frame Templates
- g 2014_01_Template
= Boiler Feed Pump Bearing Temp
5 Bailer Feed Pump Cavitation Anomaly

-5 Boiler Feed Pump Low Discharge Flow
Feed Pump Low Pump Speed
ction Pressure Anomaly

- g Circuit Breaker Operatio
=5 GT Exhaust Gas Temperature Anomaly
=g High vibration

=5 Mill Low Feeder Speed

- =g Operation

[

-~ =5} Baller Faed Pump Control Ol Pressure Anomaly

|@
B Name
- Bailer Feed Pump Low Discharge Flow Anomaly
- Bailer Feed Pump Low Pump Speed
|- Boiler Feed Pump Suction Pressure Ancmaly
|- Boiler Feed Pump Vibration Anomaly

‘ Name: Boiler Feed Pump Vibration Anomaly

Description:  Bailer Feed Pump Vibration Anomaly

Categories:

Analysis Type: () Expression () Rollup @) Event Fi

Example Element: Generation\OSISoft Power\San Leandro Power Plant\Unit 1\Balance of Plant\Feedwater System)\Boiler Feed Pump #1

Type = EF
Generation

Event Frame Template: [ Boller Feed Pump Vibration Anomaly

Name Expression

StartTrigger

if ('Inboard Bearing Vibration X' > 'Bearing Vibration High Limit') Then true else if ('Inboard Bearing Vibrstior

if ("Inboard Bearing Vibration X' > 'Bearing Vibration High Limit') Then true else if ('Inboard Bearing Vibration ¥' »
"Bearing Vibration High Limit") Then true else if ('Outboard Bearing Vibration X' > 'Bearing Vibration High Limit')
Then true else if ('Outboard Bearing Vibration ¥' > 'Bearing Vibration High Limit') then true else false

True

EndTrigger | Type an expression (optional)

Add a new expression

Evaluated at 4/1/2014 7:35:22 AM

StartTrigger true for 0

Functions

Insert functions into the expression

Al

BadVal
Bod

Bonm
Ceiling
Char
Compare
Concat
Convert
Cos
Cosh
Cot

Coth

Car

Duration: 1

Name: Root Cause

Generate child root cause event frame before parent event frame starts

Category: |

i Library

jmm Unit of Measure

ﬁ Analyses

x)

Retum the absalute value of an integer or real number.

Example: Abs{1)

Attributes

>[4

\

PE
Functions

<

Scheduling: () Event-Triggered () Periodic

Trigger an [Any Input
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\\UCAFSVR\Power Generation - Pl System Explorer

[=l=] x |

Eile  Edit  Wiew Go Tools Help

T Database F¥ Query Date - O @& | (D Back () [H, Checkln %3 « [2] Refresh | (3 Mew Element + |

Elements

Search Elements

£ -]

& Elements
[z~ [ Generation
= (F O5I5oft Power
~ [ Big Creek Power Plant
@ Cleveland Power Plant
~ (G Houston Power Plant
~ [ Philadelphia Power Plant
~ (G San Leandro Power Plant
= () Unit 1
: (G Air Heater
E| - (1 Balance of Plant
i B [ Feedwater System

(G Generator
- (@ Mils
G Turbine
[+~ (F Wind Power Generation Fleet
[#-~ (& Transmission and Distribution
(T3, Element Searches

(G0 Boiler Feed Pump #1
w (1 Boiler Feed Pump #2

(3 Elements

== Event Frames

i Library

zm Unit of Measure

m Analyses

Boiler Feed Pump #1

|Ganaral |Child Elements IAttr\hutes | Ports | Analyses ‘Varsmn |

Event Frame Templats

| il ] | Name: Boiler Feed Pump Vibration Anomaly
e B & MName Backfilling Description:
o] Boiler Feed P Low Disch: Flow Anom:
[] H 0! ler ump ischarge Flow aly (] e -
& B | Boiler Feed Pump Low Pump Spesd []
@& ® | Boiler Feed Pump Suction Pressure Anomaly Event Frame Generation
@ ® | Boiler Feed Pump Vibration Anomaly []

Results
Preview

Start Time: | *-1w E
MName Exprl  End Time: |* E
aeaeeey | 1 MName Duratior? Start time End time
EndTrigger - Boiler Feed Pump Vibration Anomaly - 2014.03.28.15 01:57:30 3/28/2014 3:57:11 PM [3/28/2014 5:54:41 PM
- Boiler Feed Pump Vibration Anomaly - 2014.03.29.15 01:57:30 3/29/2014 3:57:11 PM [3/26/2014 5:54:41 PM
Add [ gailer Feed Pump Vibration Anomaly - 2014.04.01.00 06:38:18.0144869 | 4/1/2014 12:43:11 AM
StartTrigger true for:
Ab =
= Generate child root cause event frame before parent event frame starts Return the absolute value of an integer or real ni
Duration: 1 Example: Abs(1)
Name: Root Cause
Category: | [+]

Attributes

[>] ]

Scheduling: (@) Event-Triggered () Periodic

Trigger on [Any Input - l

® Connected to the Pl Analysis Service.

Boiler Feed Pump #1 Mod

0 &k, Revision 13
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Eile  Wiew Go  Tools  Help
’iDatabase [ Query Date » (O ﬁ |°Back O |B¢ Checkln ¥} « Refresh ‘

Analyses Analyses
Choose a filter 8 checked analyses o -

’7 Sl T | = | [] status B Element Name Template Backfilling Start checked analyses
w217 A N ston ket s
No Template (1) |- Generation\051S0ft Power\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump #2  Boiler Feed Pur Boiler Feed Pump Vibration Backfill checked analyses
Boiler Feed Pump Turbine\Boiler Feed Pump Cavitation Anomaly (8) 0 H Generation\05IS0ft Power\Philadelphia Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump #1 EBoiler Feed Pur Boiler Feed Pump Vibration ] B ac kfi | I
EBoiler Feed Pump Turbing\Beiler Feed Pump Contral Qil Pressure Anom - r - . .

) N 3 &  H Generation\OSISoft Power\Philadelphia Power PlantiUnit 1\8alance of Plant\Feadwater System|\Boiler Feed Pump #2  Boiler Feed Pur Boiler Feed Pump Vibration []

::::: :::: ::: I:::::\\:::::: :j :::: :?:l ;:::;;T::Tﬂ: @  HH Generation\05ISoft Power\San Leandro Power Plant\Unit 1\Balance of Plant\Feedwater System'Boiler Feed Pump #1 Boiler Feed Pur Boiler Feed Pump Vibration == Eve ntS into
Bailer Feed Pump Turbine\Boiler Feed Pump Low Pump Speed (8) ®  H Generation\O5ISoft Power\San Leandre Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Fead Pump #2 Boiler Feed Pur Boiler Feed Pump Vibration ] i
Boiler Feed Pump Turbine\Boiler Feed Pump Suction Pressure Anomaly @  H Generation\OSISaft Power\Houston Power Plant\Unit 1\Balance of Plant\Feedwater System)\Boiler Feed Pump £2 Boiler Feed Pur | Boiler Feed Pump Vibration [] H Istory
Boiler Feed Pump Turbine\Boiler Feed Pump Vibration Anomaly (8) @  HH Generation\05ISoft Power\Houston Power Plant|Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump £1 Boiler Feed Pur Boiler Feed Pump Vibration

Gas Turbine Template\GTExhaustGasTempDiffP1vP2 (2)

Gas Turbine Template\GTExhaustGasTempDiffP1vP3 (2)

Gas Turbine Template\GTExhaustGasTempDiffP1vP4 (2)

Gas Turbine Template\GTExhaustGasTempDiffP2vP1 (2)

Gas Turbine Template\GTExhaustGasTempDiffP2vP3 (2)

Gas Turbine Template\GTExhaustGasTempDiffP2vP4 (2)

Gas Turbine Template\GTExhaustGasTempDiffP3vP1 (2)

Gas Turbine Template\GTExhaustGasTempDiffP3vP2 (2)

Gas Turbine Template\GTExhaustGasTempDiffP3vP4 (2)

Gas Turbine Template\GTExhaustGasTempDiffP4wP1 (2)

Gas Turbine Template\GTExhaustGasTempDiffP4vP2 (2)

Gas Turbine Template\GTExhaustGasTempDiffP4P3 (2)

Gas Turbine Te (GTExhaustGasT: A ly (2)

Mill\Mill Lows Feeder Speed (16}

Coal Plant\Plant Generating {4)

Coal Plant\Plant Mot Generating (4) Pending Operations
Combined Cycle Power Plant Template\PowerPlantShutDown (1) No pending operations
Combined Cycle Power Plant Template\PowerPlantStartUp (1)

Unit\Unit Shutdown (4)

Unit\Unit Trip (4)

Analysis details O]
Overview | Errors And Warnings
(<] m ] [>] |H Boiler Feed Pump Vibration Anomaly ¢ i @ Status
Analysis type: Event Frame Generation In AF: Enabled
3 Elements Desﬁpti}:vnl: In PI Analysis Service: Running
i Event Frames Element path: Ge_neraﬁnn\ﬂSISn& Paw_er\cleveland Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed |
Template: Boiler Feed Pump Vibration Anomaly

Library Schedule: Natural
ez Unnit of Measure LI 2 ‘ [2]

m Analyses Analysis configuration

Analyses
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9 @ = Copy of Capy of UC2014 Pawer Gen Reports - Excel ? A - X
FILE HOME IMSERT PAGE LayoUT FORMULAS DATA REVIEW WIEW ADD-INS PIDATALIMK PIBUILDER Team Tadd Brown = H
Hz0 A F v
N\ B C D E F <] H | 1 K
site Name| San Leandro Power Plant
AF D L Search Start 1/10/20140:00| 10-Jar-14 00:00:00 unit Name | Unit 1
search End | ® 24-Mar-14 18:17:41 pump Name |Boiler Feed Pump #1
.
Querles J&ation [PI AF] PRESSURES
Inboard Bearing Vibration Inboard Bearing| Dutboard Bearing| Discharge Inboard Bearing | Dutboard Bearing|
9 X| Vibration ¥ Vibration X Dutboard Bearing Vibration Y| Bearing Oil Pressure| Control Oil Pressure Pressure| Suction Pressure Temperature Temperature
10 UomM mils mils mils mils psi psi psi deg FJUDM
1 value at Start: 10-ln-14 oo:oo:00 [0 | 158 1.39 | D XN | 158 15.04 3p.33 3675.56 122 56 |Walue at Start: 1
12 Value at End: 24-Mar-14 14:17:41 I] 0.09 0.13 0.09 I] 0.05 5.40 34,19 285.38 Yalue at End: 24
13 i | 0.05 oos| 0.04]l 004 211 29.52 -76.99 Minimum
14 Average| | 1.05 [BH oomlF 2222 o 126 14.14 5287 2796.92 110.50|Average
Maximum |0 T =11 I L5 19.12 EEEH 405125 127,20 Maxi
sthev[l | 222l o.50 [ 0.62 3.60 0.95 1687.24 16.71 StDey
EF NAME EVENT CATEGORY EVENT TEMPLATE
Events jmenes g L \
Mininum Minimum #aLUE! il
oiler
Average Average #/ALUE] 281 <<Boiler Feed Pump #1>> Events Feed
StdDev StdDev #vALUE! 140 Fump
Maximum Maximum #vaLLE! Lo g
-- 120
27| (B ‘ Start time End time Duration | Erent template Duration Minutes 0o
28 | [Boil \’ump #1 - Bailer Feed Pui 10-Jan-14 00:00:00 11-Jan-14 06:40:00 Boiler Feed Purmp Low Discharge Flow 1840.0
29 | [Boile ‘ump#l-BnllerFaed Fu 10-Jan-14 00:00:00 11-Jan-14 06:40:00 Bailer Feed Pump Low Discharge Flow (] 1840.0 20 EXCeI
30 | [BoilerF \umn #1 - Boiler Feed Pui 10-Jan-14 00:00:00 10-Jan-14 00:55:00 0 0:55:00|Boiler Feed Purnp Cavitation snormaly 55.0 60
31| [Boiler Fe ‘Jmn #1 - Boiler Feed Pui 10-Jan-14 00:00:00 10-Jan-14 00:55:00 0 0:55:00|Boiler Feed Purnp Cavitation Anormaly 55.0 a0 o
32 | [Boiler Feed\ limp #1 - Boiler Feed Pu 10-Jan-14 06:35:00]  10-Jan-14 07:00:00 00,25:00(Boiler Feed Pump Bearing Ternp 25.0 . ‘ h artl n g
33 | [Boiler Feed Nmp #1 - Bailer Feed Pui 10-Jan-14 06:35:00 10-Jan-14 07:00:00 0 0:25:00|Boiler Feed Purnp Bearing Temp 25.0 —
34 | [Boiler Feed Purnp #1 - Boiler Feed Pu 10-Jan-14 09:35:00 11-Jan-14 11:30:00 Boiler Feed Purp Cavitation Anormaly l:| 1555.0 . N o K
35 | [Boiler Feed Purmp #1 - Boiler Feed Pu 10-Jan-14 09:35:00 11-Jan-14 11:30:00 Boiler Feed Purp Cavitation snormaly |:| 1555.0 053' oF
36 | [Boiler Feed Purmp #1 - Boiler Feed Pu 10-Jan-14 11:45:00 10-Jan-14 12:05:00 0 0:20:00|Boiler Feed Purnp Bearing Temp 200 3 &
37 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-14 11:45:00 10-Jan-14 12:05:00 0 0:20:00|Boiler Feed Pump Bearing Temp 200
38 | [Boiler Feed Purnp #1 - Boiler Feed Pu 11-Jan-14 01:30:00 11-Jan-14 01:50:00 0 0:20:00|Boiler Feed Purnp Bearing Temp 20.0
39 | [Boiler Feed Purnp #1 - Boiler Feed Pu 11-Jan-14 01:30:00 11-Jan-14 01:50:00 0 0:20:00|Boiler Feed Purp Bearing Temp 20.0
A0 | |Boiler Feed Purnp #1 - Boiler Feed Pu 11-Jan-14 07:35:00 11-Jan-14 07:50:00 0 0:15:00|Boiler Feed Pump Cavitation Anaomaly 15.0 éé
A1 | |Boiler Feed Purnp #1 - Boiler Feed Pu 11-Jan-14 07:35:00 11-Jan-14 07:50:00 0 0:15:00|Boiler Feed Purnp Cavitation Anormaly 15.0 hd < < \é“
3
42 | |Boiler Feed Pump #1 - Boiler Feed Pu 11-Jan-14 08:20:00 11-Jan-14 08:30:00 00:10:00|Boiler Feed Pump Cavitation Anomaly 10.0 <
43 | |Boiler Feed Purnp #1 - Boiler Feed Pu 11-Jan-14 08:20:00 11-Jan-14 08:30:00 0 0:10:00|Boiler Feed Purnp Cavitation Anomaly 10.0 EventType
44 | |Boiler Feed Purnp #1 - Boiler Feed Pu 11-Jan-14 08:25:00 11-Jan-14 08:50:00 0 0:25:00|Boiler Feed Purp Bearing Temp 25.0
45 | |Boiler Feed Purnp #1 - Boiler Feed Pu 11-Jan-14 08:25:00 11-Jan-14 08:50:00 0 0:25:00|Boiler Feed Purnp Bearing Temp 25.0
A8 | |Boiler Feed Purnp #1 - Boiler Feed Pu 11-Jan-14 12:35:00 12-Jan-14 18:35:00 Boiler Feed Purp Cavitation snormaly I:‘ 1800.0
A7 | |Boiler Feed Pumo #1 - Boiler Feed Pu 11-Jan-14 12:35:00 12-Jan-14 18:35:00 Boiler Feed Purno Cavitation &nomal 1800.0 -
LIVE | LIVE Root Cause Compare Boiler Feed Pump Relative Production Surnimary Report Hourly Report Daily Anormaly Investigation GLOBAL DAY Data | @ [4] | [+]

[R=RT=NIG
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@ d

Copy of Copy of UC2014 Power Gen Reports - Excel

? &=

g X

HOME IMSERT PAGE LAYOUT FORMULAS DATA REWIEMY BN ADD-INS Pl DATALIMNE PIBUILDER. Team Todd Brawn -
B21 - Je || {=PIEFDat{GLOBALISESZ, 'Production Summary Report'1$C53, Production Surmmary Report'|SC54,0,'Production Summary Report'|SF54,"Unit TIME, Day",'Production Summary Report' |SFSE, 0k M Yaetive in range","start time . v
A B C 5] E F <] H | 1 K L M I 8] F Q-
2 EF Template Unit Time,Day site Name|S$an Leandro Power Plant Day of Week
3 search start. 1/10/2014 0:00 Unit Name|Unit 1
4 search End * EF Name | ¥
Fl
[Topto% | [eotion 10%]
D al Iy Ambient Ambient Ambient| Gross Gross Gross
Temperature.Min| Temperature.Avg( Temperature.Max|MW.Start Gross MW.End | MVY.Min Gross MyV.Avg (MW, Max
Eve nts 10-Jan-1400:00:00{ 11-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 WEERDAY 39.38 53.15 62.12 389.42 383.05 371.63 382.90 A40¢
11-Jan-1400:00:00( 12-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 43,95 51.00 58.65 383.05 548.17| 377.83 513.15 581
) 12-]Jan-1400:00:00( 13-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 36.49 39,77 42,97 548.17| 557.14 532,21
FLEN r, 13-Jan-1400:00:00( 14-Jan-1400:00:00 10:00:00|5an Leandro Power Plant Unit 1 IO MDY WEEKDAY 31.43 34.38 37,44 557.14 557.33 445,87
24 2014\ \ 14-Jan-1400;00;00( 15-Jan-1400;00;00 1 0:00:00|5an Leandro Power Plant Unit 1 TUESDAY WEEEDAY 28,40 36, 46 44,59 557,33 561,43 513,01 U A
25 201&70}& 15-Jan-1400:00:00( 16-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 WEDMESDAY [WEEKDAY 36.39 39.39 43572 561.43 483,70 443,01 nlt
26 Qﬂlﬂ_ﬂl_ﬁ\\ 16-Jan-14 00:00:00( 17-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 THURSDAY  [WEEKDAY 31.79 33.96 38.39 483,70 559.58 472,09 0
27 2014 01_17 \\17-Jan-lﬂUU:UU:UU 18-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 WEEKDAY 27,75 31.20 36,31 559,58 584.55 556,32 Trlp '
28 2014 01_18 ts—Jan—ldDD:DD:DD 19-Jan-1400:00:00 10:00:00|5an Leandro Power Plant Unit 1 32.18 36,37 41.00 584,55 580,75 556,34 *
29 2014 01_19 19-Jan-1400;00;00( 20-Jan-1400;00;00 1 0:00:00|5an Leandro Power Plant Unit 1 28.63 33,16 A0, 24 580,73 581,87 574,66 \
30 2014 01 20 20-Jan-1400:00:00( 21-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 IWIONDAY WEEKDAY 30.89 33.64 581.87| 585.70 517.12 \?
31 2014 01_21 21-Jan-1400:00:00( 22-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 TUESDAY WEEKDAY 29,28 36.49 585.70 586.95 578.56 /
32 2014 _01_22 22-Jan-1400:00:00( 23-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 WEDMESDAY [YWEEKDAY 31.02 36.55 43,74 586,95 582,22
3a 2014 _01_23 23-Jan-1400:00:00( 24-Jan-1400:00:00 10:00:00|5an Leandro Power Plant Unit 1 THURSDAY  [WEEKDAY 30.67| 35,83 582,22 584,35
34 2014 01_24 24-Jan-1400;00;00( 25-Jan-1400;00;00 1 0:00:00|5an Leandro Power Plant Unit 1 WEEEDAY 34,43 36,28 584,35
35 2014 01 25 25-Jan-14 00:00:00| 26-Jan-14 00:00:00] 1 0:00:00{5an Leandro Power Plant Unit 1 33.30 36.73
Bl 2014 01_26 26-Jan-1400:00:00{ 27-Jan-14 00:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 37,34 41,12
ar 2014 _01_27 27-Jan-1400:00:00( 28-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 IAONDAY WEEKDAY 35.64] 42,73
38 2014 _01_28 28-Jan-1400:00:00( 29-Jan-1400:00:00 10:00:00|5an Leandro Power Plant Unit 1 TUESDAY WEERDAY 35.96 42,39
39 2014 _01_29 29-Jan-1400;00;00( 30-Jan-1400;00;00 1 0:00:00|5an Leandro Power Plant Unit 1 WEDMESDSY [WEEKDAY 37.32 45,35
40 2014 01 30 30-Jan-1400:00:00( 31-Jan-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 THURSDAY  [WEEKDAY 38.37| 45.66
a1 2014 01_31 31-Jan-14 00:00:00| D1-Feh-14 00:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 VWEEKDAY 43,71 52.39
42 2014 _02_01 01-Feb-1400:00:00{ 02-Feb-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 34.55 41,15
43 2014 _02_02 02-Feb-14 00:00:00{ 03-Feb-1400:00:00 10:00:00|5an Leandro Power Plant Unit 1 28,58 37,42
44 2014 _03_03 03-Feb-14 00:00:00{ 04-Feb-14 00:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 RO MDY WEEEDAY 31.52 38,18
45 2014 032 _04 04-Feb-1400:00:00| 05-Feb-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 TUESDAY WEEKDAY 41.13 41,29
46 2014 032_05 05-Feb-1400:00:00| 06-Feb-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 WEDMNESDAY |WEEKDAY 40.82 40,97
47 2014_02_D06 06-Feb-1400:00:00{ 07-Feb-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 THURSDAY  [WEEKDAY 40.68 43,56
48 2014 _02_07 07-Feb-1400:00:00{ 08-Feb-14 00:00:00 10:00:00|5an Leandro Power Plant Unit 1 48,62 57,47
40 2014 _03_08 05-Feb-1400:00:00| 09-Feb-1400:00:00{ 1 0:00:00|%an Leandro Fower Plant Unit 1 43,24 51.08
50 2014 03 08 09-Feb-1400:00:00| 10-Feb-1400:00:00) 1 0:00:00|5an Leandro Power Plant Unit 1 43.60 47.53
51 2014 02 10 10-Feb-1400:00:00| 11-Feb-1400:00:00 1 0:00:00|5an Leandro Power Plant Unit 1 42,88 46.16 -
LIVE LIVE Root Cause Compare Eoiler Feed Purmp Relative Production Summary Report Hourly Report Daily Anormaly Investigation GLOBAL DAY Data (] [] 3
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Daily
Data

E“J'C’:

Copy of Copy of UC2014 Power Gen Repaorts - Excel

T E -

8 X

Slsoft. PI| SYSTEM ROADSHOW 2014

HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEWY WIEWY ADD-IMS PI DATALIMEK PIELILDER Teamn Todd Brown = H
F26 M Fe v
£ E C o] E F G H | ] K [<]
Selecta DAY Search Start 1/10/2014| 10-Jan-14 00:00:00 Unit Name | Unit 1
|2014_01_25 ‘ search End | * 24-Mar-14 14:20:12 v
7 [ GeneRALinFoRmATIoN N (76) Events cluring DAY --~2014_01_25- on <<Unit 1
3 |pay maME 2014_01_25 76---2014_01_25--- Events )
¢ [site $an Leandro Power Plant 76--2014_01_25-- Events B T D1 TP rere
10 | |unit Unit 1 Unitshutdown, 0 A . T/ anomaly, 2
11 [start Time 25-kan-14 00:00:00 PawerPlanShutboen, .E:'p( 7 EnilerFaadPump
12 | |End Time 26-Jan-14 00:00:00 Fowerflantartlp, 0 a4 CHaiiatinn Anomaly, 4
13 |Duration 1 0:00:00 i e
14 | Duration (pin) 1440.0 _ Law Flow, 4
15 |Day of week SATURDAY ‘ BT e d Pump
16 | |Day Type WEEKEND — \EREFh Bressure
WUCAFSYRIPow er GenerationiGenerationtOSISaft \,\# 8” G‘"e & ‘f* e Mill Low Feeder Angmaly, 0
17 |Bement Path PowenSan Leandio Power Plantinit 1 o & 3,:“ *f &8 Epeed, '\ Eailer FeedPump
18 & F o vibrationAnomaly, 0
13 | [Ambient Temperature.Min  BS:300 ‘1”8
20 ||Ambient Temperature.Avg  BEZa
21 |Ambient Temperature.Max
22 TURBINE OVERVIEIY \
23 | |HP Overall Hficiency.Avg 0.00
24 ||IP Dverall Hficiency. Avg 0.00 EF Mame \f
5 *
26] Gross My.Start Event Category Evert Template
27 |Gross MW.End Events Active In Range & | & Excel
28 |Gross M¥.Min
29 |Gross MW.Avg Relative Time  ~ |Event name - Start tir ~ End ti Event template - C h t'
36 00 -- 05:05:00 Boiler Feed Purmp #1 - Boiler Feed Purnp Low Discharge Flg 24-lan-14 18:55:00 29-lan-14 21:55:00 Boiler Feed Purnp Low Discharge Flow a-r Ing
38 00 -- 04:05:00 Boiler Feed Purmp #1 - Boiler Feed Purnp Low Purnp Speed -| 24-lan-14 19:55:00( 29-lan-14 21:55:00 Boiler Feed Purnp Low Pumnp Speed
a1 00 -- 03:05:00 Boiler Feed Purnp #2 - Boiler Feed Pumnp Low Discharge Flo 24-Jan-14 2005500  26-Jan-14 08:50:00 1 11:55:00|Boiler Feed Purnp Low Discharge Flow
43 Boiler Feed Purnp #1 - Boiler Feed Pumnp Control Oil Pressy 24-Jan-14 21:15:00( 25-Jan-14 01:55:00 0 4:40:00|Bailer Feed Purnp Control Oil Pressure Anamal BolTErFEed PP #L1 EL
a7 24-Jan-14 21.30.00] _31Jan-14 0515 UUiUnitTriu Unit 1 San
43 Boiler Feed Pump #2 - Boiler Feed Pump Low Pump $peed-| 24-lan-14 22:45.00( 26-lan-14 09:15.00 1 10:530.00|Boiler Feed Pump Low Pump $peed Boiler Feed Pump #2  |3an
53 Mill 2- Mill Low Feeder $peed - 2014.01.24.25 25-Jan-14 00:01.00 0 0:07:40|Mill Low Feeder $peed Mill 2 san
54 a 2014_01_25 28-Jan-14 00:00:00 1 0:00:00|Unit TIME.Day Unit 1 san
58 EXCurSIOn 00 -- 00:32:30 Mill 4 - Mill Low Feeder Speed - 2014.01.25.00 25-Jan-14 00:532:30|  25-Jan-14 00:42:00 0 0:09:30|Mill Low Feeder Speed Ml 4 San
&1 00 -- 00:32:50 Mill 1- Mill Low Feeder Speed - 2014.01.25.00 25-Jan-14 00:532:50| 25-Jan-14 01:36:30 0 1:05:40|Mill Low Feeder Speed Ml 1 San
B6 Eve ntS 00 -- 00:34:00 Mill 2 - Mill Low Feeder Speed - 2014.01.25.00 25-Jan-14 00:34:00|  25-Jan-14 01:41:20 0 1:07:20|Mill Low Feeder Speed rill 2 San
63 00 -- 01:40:20 Mill 1 - Mill Low Feeder Speed - 2014.01.25.01 25-Jan-14 01:40:20| 25-Jan-14 02:22:00 0 0:41:40|Mill Low Feeder Speed Ml 1 San
73 00 -- 04:20:20 Mill 1 - Mill Low Feeder Speed - 2014.01.25.04 25-Jan-14 04:20:20| 25-Jan-14 04:32:30 00:12:10|Mill Low Feeder Speed Ml 1 San
77 00 -- 04:34:00 Mill 1 - Mill Low Feeder $peed - 2014.01.25.04 2G-Jan-14 04:34:00| 25-Jan-14 04:38:30 0 0:04:30|Mill Low Feeder Speed Ml L San
a1 00 -- 04:40:50 Mill 1 - Mill Low Feeder $peed - 2014.01.25.04 25-Jan-14 04:40:50| 25-Jan-14 05:03:30 0 3:22:40|Mill Low Feeder $peed Ml L San
g1 00 -- 08:14:00 Mill 1 - Mill Low Feeder $peed - 2014.01.25.08 25-Jan-14 08:14.00| 25-Jan-14 05:40:00 0 0:26:00|Mill Low Feeder Speed Mill 1 san |l
82 00 -- 08:46:40 Mill 1 - Mill Low Feeder $peed - 2014.01.25.08 25-lan-14 08:46:40| 25-Jan-14 0853:50 00:07:20|Mill Low Feeder $peed Mill 1 san
a3 00 -- 09:09:00 Mill 1 - Mill Low Feeder $peed - 2014.01.25.09 28-Jan-14 09:09.00| 25-Jan-14 09:14:20 0 0:05:20|Mill Low Feeder $peed Mill 1 San| v
| LIVE | LIVE Root Causze Compare | Boiler Feed Pump Relative Production Summary Report Hourly Report Daily Anomaly Investigation GLOBAL DAY Data | @ [4] ] ]

[ T—
[ &=

(C) Copyright 2014, OSlsoft, LLC



Pl Coresight — Event Trending & Related Data

2 3 (E0)| @ bt /7782171012187 Caresight #/ Displays/67/NewDisplay1 0 = & || & I Coresight - NewDisplayl % .

© PI Coresight

E=E=NE]

| v

+ New Display

& Assets ® Unit 1|Field Amps | © Unit 1|Field Volis | # ¢ Unit 1|Gross Vars

B Unit 1]H2 Purity

O Unit 1|H2 Temp

& Unit 1|Net Vars

1.5272 mils.

& Suction Pressure - 133.35 #

\WJCAFSVR!\Power Generation'\Generation\O5|5oft Power 2,306 A 17244 v 68.998  MVAR 99.736 % 90912 degF 6522  MVAR
M [.]\Cleveland Power Plant 2,500 180 150 80 99.741 100 80
n Unit 1
A [.\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwate
T Boiler Feed Pump #1
T Boiler Feed Pump #2
4 [.\Houston Power Plant
T unit1
A [-I\Houston Power PlantiUnit T\Balance of Plant\Feedwater
~
Events = & @ h— r —— T T . .
Events from 12/1/2013 12:00 AM - 3/4/2014 12:00 AM L / \ — i I e —— I = —
- o A" J ) T L
L500 -20 0 -1099.73555 -20
AM  (6d Th)
1/24/2014 9:30:00 PM 6d Th 1/31/2014 5:15:00 AM
P Time Range
A Data ltems E aring Vibration | © Boiler Feed Pump #1|Inboard Bearing Vibration X | #  Boiler Feed Pump #1]in ng Vibration ¥ | © Boiler Feed Pump #1|Outhoard Bearing Vibration X | @ Boiler Feed Pump #1|Bearing Oil Pressure

mils

1.555 mils 15431 psi

mils.
1.621.82517
& Status - 0 MW

& Site Name - 5an Leandro Power Plant e
& Pump Speed - 46592 RPM

& Main Steam Pressure - 1,833.7 #

[ Gross MW - 146.84 MW

& Flow entering econamizer - 1,511 K#/HR
& Field Volts - 17244 v

& Field Amps - 2,306 A

& EXT Steam Pressure - 26.202 PSIG

(& EXT Steam Flow Total - 3.137E+05 #

e

& Discharge Pressure - 3,600.0 #

1/24/2014 9:30:00 PM

1/21/2014 5:15:00 AM

& Discharge Flow - 1,557.2 K#/HR

i ssosom (3] (sh] (sa] ] (ime]

OSlsoft. PI SYSTEM ROADSHOW 2014

[ & Now | 1/31/2014 Si1s:00 AM

(C) Copyright 2014, OSlsoft, LLC.



Pl Coresight — Root Cause Event Trending

LB () @ hitp /72217101, 218/ Coresight/#/Displays/67/ NewDisplay1 P~ S| @ riCoresight - NewDisplayl % .

O Pl COFESig t + New Display

% | NewDisplayl | "W

Undo  Redo
[ Assets ® ® Unit 1|Field Amps | © Unit 1|Field Volts | + Unit 1|Gro < Unit 1|Gross Vars | ® Unit 1|H2 Purity | © Unit 1|H2 Temp | 4 Unit 1|Net Vars
\WUCAFSVR\Power Generation'Generation\O5I5oft Power Bad Input A 14678 v 43478 10774  MVAR 99.736 % 96.526 degF 6.2346 MVAR
A [ \Cleveland Power Plant 1 21045045101 99 40

T unit1

4 [-\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwate
n Boiler Feed Pump #1
n Boiler Feed Pump #2

A [.\Houston Power Plant

n Unit 1

M [.\Houston Power PlantyUnit T\Balance of Plant\Fesdwater 0.4

= 0.3

Events = & @ 0.2

Events from 12/1/2013 12:00 AM - 3/4/2014 12:00 AM 75
’ @ AN 0 1400 1098.596.55 1

/22014 12:00:00 AM - 3/3/2014 120000 AM  (1d)

P (D 20140301

3/1/2014 12:00:00 AM - 372/2014 120000 AM  (1d)

1/24/2014 7:30:00 PM 2h 1/24/2014 8:30:00 PM I

©  Boiler Feed Pump #1|Inboard Bearing Vibration X | ¢

aring Vibration er Feed Pump 21[ir ¢ Boiler Feed Pump #1|Outboard Bearing Vibration X | ®  Boiler Feed Pump #1|Bearing Oil Pressure

» @2014_02_28 mils 037632 mils. 62 0.39578 mils 16.67 psi
2/28/2014 12:00:00 AM - 3/1/2012 12:00:00 &AM (1) 45 225217
4 (D) Unit 1- Unit Trip - 2014.01.24.21 0.425
1/24/2014 930:00 PM - 131/2014 51500 AM (6l Th)
> Time Range
P Dataltems 0.375
P Assets 0.35
4 @ Root Cause
/2014 7:304 014 23000 P {2h} Qe
> Time Range 0.3
P Dataltems 0.275
P Assets

P (D) Unit 1- Unit Trip - 2014.01.02.05 025

1/2/2014 53716 AM - 1/7/2014 B:1534PM {5 15h)

0.225

g B-5—0-45=F —

1/2472014 7:30:00 PM 2h 1/24/2014 9:30:00 PM

awmis 70 ] (oh] 4 ] [imo]

OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 2014, OSIsoft, LLC.




Pl Coresight = Anomaly Events

LB () @ hitp /72217101, 218/ Coresight/#/Displays/67/ NewDisplay1 P~ S| @ riCoresight - NewDisplayl % .

© PI Coresight
S|

[ Assets
WUCAFSVR\Power Generation\Generation\O515oft Power
4 [.]\Cleveland Power Plant
T unit1
A [.I\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwate
n Boiler Feed Pump #1
T SBoiler Feed Pump #2
A [.\Houston Power Plant
n Unit 1

A [-I\Houston Power Plant\Unit T\Balance of Plant\Feedwater

Events = @ ®
Events frem 1/24/2014 5:30 PM - 1/24/2014 11:30 PM

> @ Boiler Feed Pump #1 - Boiler Feed Pump Suction Presst
1/24/2014 9:35:00 PM - 1/24/2074 10:20:00 PM  (45m)

4 () Unit 1- Unit Trip - 2014.01.24.21
1/24/2014 9:30:00 PM - 1/31/2014 5:15:00 AM

P Time Range
> Data ltems
P Assets

> @ Root Cause

{6d 7h)

1/24/2014 7-30:00 PM - 1/24/2014 33000 PM  (Z2h)
ler Feed Pump Control Oil Prg
AM - {4h 40m)
> Time Range
P Dataltems
> Assets
> @ Root Cause

1/24/2014 9:05:00 PM - 1/24/2014 81500 PM (10m)

> @ Boiler Feed Pump #1 - Boiler Feed Pump Low Pump Spi
1/24/2014 T:55:00 PM - 1/29/2014 $55:00 P (Sdl 2h)

> @ Boiler Feed Pump #1 - Boiler Feed Pump Low Discharge
1/24/2014 6:55:00 PM - 1/29/2014 $55:00 P (Sdl 3h)

[ - - e e = -

NewDisplayl "W

+ New Display

®  Unit 1|Field Amps | © Unit 1|Field Volts | *

@ Unit 1|Gross Vars

B Unit 1|H2 Purity | @ Unit 1[H2 Temp | & Unit 1|Net Vars

Bad Input A 0.57726 v -2.0525 MVAR 99.736 % 82479  degF -2.6753 MVAR
180 20 101 98 12
0.4
0.3
0.2
——
0.1
0 0 0 -598.58&
1/2472014 8:15:00 PM 4h 40m 1/25/2014 1:55:00 AM

®  Bailer Feed Pump #1|Inboard Bearing Vibration

0.11633 mils 0.065552

9 Boiler Feed Pump #1|Inboard Bearing Vibration X | #

d Bearing Vibration Y

mils mils

@ Boiler Feed Pump #1|Control Oil Pressure
32.004 psi

1/24/2014 9:15:00 PM

4h 40m

1/25/2014 1:55:00 AM

awzmasiscom  h) [sh] 3 w]

OSlsoft. PI SYSTEM ROADSHOW 2014

[RERTEINI

(C) Copyright 2014, OSlsoft, LLC.



@ P Web API — Initial EF Support
; @ Pl AF Asset Based Analytics — Event Detection

Q'\v
q i (\/ @@ p| Datalink 2014 — Events in Excel
@ Pl AF 2014 — EF Value Capture, Locked EFs

@ PIAF 2014 — Audit Trail Viewer

'QD @ Pl Coresight — Hierarchical Events
@ Pl Coresight — Related Events

S

Pl Event Frames

@ Pl System Access — PI OLEDB
Enterprise, Pl Web Services, PI JDBC

@ Pl Event Frames Generator

Q'\ @ Pl AF SDK — Programmatic Access
‘\/ @ P| AF — PI Event Frames Database

22

OSlsoft. PI SYSTEM ROADSHOW 2014

(C) Copyright 2014, OSlsoft, LLC.



2013 2014

Year 1H 2H
EF Wave 2 — Pl Event Frames for the Mainstream

[ |
. Pl Event

ames @enerator
Pl Interfaceg

2015 FUTURE

2H See Pl System Roadmap on
Tech Support site for updates

1H

EF Wave 3 — Pl Batch to Pl Event Frames [+]

[ PI Server 2014 R2
Batch to EF Migration
(Kickoff of Wave 3)

Event Detection
PI Coresight Event Comparison / Overlay
|| Batch Intf Trending
RtReports AF/EF Integrated into

Pl Syste

*Access

PI Coresig

Related Evgnts

Compliance Reports

Pl DataLink
Events in Excel

| AF Audit Tralil
Audit Viewer

Pl ProcessBook Event Table
Pl Cloud Connect

g Event Exchange PI Notifications Event Subscription &
Notification

Pl Web API OData
IMore Event
Support

(@) Pl Coretioht
Hierarchibal Even® *P| Web APIv1.0

Initial Event
- Support

NOTE: Future dates & plans are subject to change. Last Updated: 03-25-2014

OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 201, OSlsoft, LLE.



Pl Coresight 2014

Transitional release with Big New Features

 Moving from desktop browser only to phone, tablet, and
desktop

 Making PB displays available on new devices and
combine them with new visualization tools

* Improving performance and scalability

e On the path to fully integrated visualization toolset
— High fidelity display editor
— Ad-hoc investigation
— Analytics and Notifications
— Any device anywhere

-

(C) Copyright 2014, OSlsoft, LLC. 24
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Pl Coresight 2014 ™=

| need to access my graphic displays
and real-time data using any modern
browser so that | can trouble shoot
problems without special software
Installed.

Pl ProcessBook Display Viewing
— Viewable on any modern browser
— Displays organized by import folder

— No special software needed on the
client machine

-
OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 2014, OSIsoft, LLC. ZSJ



Pl Coresight 2014

| need to quickly filter the list of displays to

see only the ones | am interested in so |
don’t waste time hunting for what | want.

New Home Page

OSlsoft. PI SYSTEM ROADSHOW 2014

Available using any modern browser

Find and open native Coresight or PB displays

Organize displays with folders or labels
Administrator can manage any display

Search All Displays

Filter by Labels >

ALL DISPLAYS

FAVORITES

MY DISPLAYS

RECENT

FOLDER HOME
\iphldavinci64\Imports

Testing Imports123
\imickeyl\users\PBViewer\Custom
test

Joyce2test

\icstestitest

\\estest\Testimporis

123

000_Ihavetoptagthough 123 a 182 a3a3 1

AAA_I_want_the_to |
aardvarkAdHoc abC ..z
.coresight..empty....

Label2 NotCoresight sh

OnceUponATimelMadeAR
I I I - v

il -

rh

— sty n

(C) Copyright 2014, OSlsoft, LLC. 25



Pl Coresight 2014

| need access to my data and
displays from anywhere and with any
device, so | can solve problems even
before | get there.

Mobile site

— Automatically displayed on small
screen devices

— Find and display native Coresight
and PB displays

— Full display, data item, and asset
search

OSlsoft. PI SYSTEM ROADSHOW 2014 (Y coppion 20w, osieon. LLc. (Ul

< Back Table lookup

TZ-14

B-210|Burner
PHLAFS03\DaVinci\NuGreen\Houstc

racking...
7/1/2014 10:04:37 PM

B-210|Fuel 2,083.5
PHLAFS03\DaVinciiNuGreen\Houston\Cracking...
71172014 10:04:44 PM

B-210|Fuel Gas Flow 65.19
PHLAFS03\DaVinciiNuGreen\Houston\Cracking... Sl
71112014 10:03:15 PM

1,700 -2.00
7/1/2014 £:04:47 PM

o 1h

N



O PI Coresight

L STATION OVERVIEW

OSlsoft.

Met Station Heat Rate
BTU/KWH

Net MW's

30|1

PF212.74
RPM
362 mwg
0 Psi
°F
Circ Water OUT Circ Water IN

= 33
° ey s » T Econamizer
“ Inlet
Boiler Feed Pumps

KPPH % RPM Total Coal Floww  Total Heat Input
A 779 0 110
B 6 4 KPPH MMEtu

Pl SYSTEM

SAN LEANDRO POWER PLANT

Throttle

Drum X Drum Level Steam Temps.  Superheat Sprays

28 A 59: " 4 KPPH
5 B “F
Psi 200 43 KPPH
FW Leaving Econ.
0 _““F

28  psi

upper Furnace Temps

°F “F Z0FA's
D173 %
C 1565 %
B 318 %
-25.623% Ouygen 21.62 % From H
A BT % Heaters

-31.0:" oDraft 276.1°"

ROADSHOW 2014

Sec. Air

502
SCR
O X
HNOX In i s
ppm
SCR Delta P 16.70 Barometg -
Temp
s e of I
60 wind Di
MOX Out
% [

ID Fans

PA;;Dn:ils ?as Temp
11 °F nto APH
A
B
Avg. Cold End Temp APH Delta P
- e 3 A
e T B 48 °F B
Tilts 141
FD ¥ans | PA Fans &PHAGas Temp Out |
‘ : ==l
| AB B

Stack 02

AB 1B 2
%og o DNl o %

2 *oint
O 01.WTG04 Turbine Availability. CALC

(C) Copyright 2014, OSlsoft, LLC.

25/08/2014 12:34:27 PM
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Pl Coresight 2014

| need to integrating PI
Coresight with business

applications and portal sites to .

get a complete view of
operations.

New URI parameters
— Hide Toolbar, Timebar
— Set element of interest for
PB displays
— Set time zone for the
current display

OSlsoft. PI SYSTEM ROADSHOW

O8lsoft | Esri | Qil and Gas Dashboard

eofen
2 "y | Add | Search. Alerts (B) A

~ | Danger Zone 1 ltems “ | | 1) Cumulative 8 Ttems <
DangerousArea/Danger Zone  Dangerousfrea Danger Zone |2 Dang 2 bout Miguel Ongoing for last 54 seconds. [
Dang ¥ Miguel Ended at Mon Jan 06 17:18:05 UTC 2014 and lasted for 36 seconds.

.|

¥ 1154 R beut Caml  Dinnainn for last 3 minites and 40 <arnnde.

o i |

GeoFenceld Category Name ‘ Incident Name Resource Resource Name  Description As

~ | Drilling Activity 1 Trems
N O P COTA - SVCTCPY NN | 0 SR YT
o n |

(C) Copyright 2014, OSlsoft, LLC.
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What works where?

Desktop
browser only

ceee »

Displays built
in Pl
Coresight

OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 2014, OSIsoft, LLC. 30J

Any modern browser

Homepage ..

HTML ' _ - -

E ¢ 'f} — i PB Displays

Native Apps

“*71'_( IPad
“  iPhone

N



Future Data

OSlsoft. PI SYSTEM ROADSHOW 2014

31



Actual start
on Future Data

Future Data considered,
Scalability @ higher priority

2006 2007 2008 2009 2010 2011 2012 2013 2014

2005

:ﬂlp‘:i-ri.;ht 2':'1'4. CiSls '::'ﬁ. LLE,

:] £

:I

3
o
o
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T
a
T
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o
=
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o
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Customer

Installations 2014
A :

20K

(Unix, NT)

200

1980 1990 2000 2010 2020 2030

OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 2014, OSlsoft, LLC.
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FUTURE DATA “PERFECT STORMS”

PI Event Frames
Analysis, Reporting, Visualization

Use Case: capture and search forecast metadata

@ H - @ i L UC2014_0SI_DataLink_PaintBatches - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVEW VIEW PI DATALINK
= :
vl & R B8 %+ (R B Yy
Current Archive Compressed Sampled Timed Calculated Time Explore Compare  Search Asset  Properties Update ,,\
Value Value~ Data~ Data~ Data Data~ Filterad = - - - Filter @ Hepp
Single Value Multiple Value Calculation Events Search Piopeities Update  Resources
FS - Ffo | {=PIEFDat{"\\WILDEBEEST\MDB-EF Migration",'LIVE EXPLORE'I$CS3,'LIVE EXPLDORE1$C$4,1,'UVE EXPLORE'13CSS, 'LIVE EXPLORE'ISCS6, 'LIVE EXPLORE'I$CS7,"*" "*", "™ ™ "active in rangd
A B o D E \ F G H | J K
1 [searchFilter [|value | [|Ewent name (Child 1 |child 2 |chitd 3 [Product  [start time |End time &l | Explore Events
2 |AF DB \WILDEBEESTAMDE PAINT _323 | BLUE PAINT  14-Mar-14 01:26:00 14-Mar-14 02:35:00 01 Database
3 [Search Start 3f14/2014| PAINT_323 ;UF'_CDLOR: 1-1 BLUE PAINT  14-Mar-14 01:26:01 14-Mar-14 02:18:01 00 \WILDEBEEST\MDB-EF M
4 |$nr¢h End i PAINT_323 |UB_COLOR:1-1 OP_COLOR:1-1 14-Mar-14 01:26:01 14-Mar-14 02:16:01 00 Search start
5 I |EF Name & PAINT_323 UP_COLOR:1-1 _IOP_COLOR:l-i FILL:1-1 14-Mar-14 01.27:01 14-Mar-14 01:41;01 00 Im
5} |EFT=mpIat= PiBatch PAINT_323 UP_COLOR:1-1 OP_COLOR:1-1 DUMP:1-1 14-Mar-14 01:42:01 14-Mar-14 02:14:01 00
T |Un|t Name & PAINT_323 :UF'_BLEND:I-I BLUE PAINT  14-Mar-14 01:26:01 14-Mar-14 02:28:01 01 ISI.T:EC;:\‘T
8 PANT_323 'UF‘_BLEND:l-l OP_CHARGE:1-1 14-Mar-14 01:28:01 14-Mar-14 02:01:01 00 R
9 | |Prou|u:l BLUE PAINT PAINT_323 _UF‘_BLEND:i-i OP_CHARGE:1-1 CHG_BASE:I-1 14-Mar-14 01:28:01 14-MMar-14 01:39:01 00 [ Limit o atabase level
10 | PAINT_323 'UF_DLEI\lDzi»l OP_CIIARGC:1-1 CIIG_COLOR:1-1 14-Mar-14 01:40:01 14-Mar-14 02:00:01 00
1" PAINT_323 |UP_BLEND:1-1 OP_FINISH:1-1 14-Mar-14 02:03:01 14-Mar-14 02:27:01 00 |:| More search options
12 PAINT_323 |UP_BLEND:1-1 OP_FINISH:1-1  AGITATE:1-1 14-Mar-14 02:03:01 14-Mar-14 02:12:01 00
13| Instructions for a smooth live bat PANT_323 |UP_BLEND:1-1 OP_FINISH:1-1  DRAIN:1-1 14-Mar-14 02:14:01 14-Mar-14 02:25:01 00 Event category
14 EF Attribute Filter on Product PAINT_330 | BLUE PAINT  14-Mar-14 12:36:00 14-Mar-14 13:20:00 00 I:
15 Select some additional Procedure PANT_330 |UP_COLOR:1-1 BLUE PAINT  14-Mar-14 12:36:01 14-Mar-14 13:11:01 00 Minimum duration
16 3 Sublevels PAINT_330 |UP_COLOR:1-1 OP_COLOR:1-1 14-Mar-14 12:37:01 14-Mar-14 13:08:01 00 ]
17 Filter on Product PAINT_330 .UP_COLOR:l-l OP_COLOR:1-1  FILL:1-1 14-Mar-14 12:37:01 14-Mar-14 12:44:01 00 Masximum duration
18 PAINT_330 |UP_COLOR:1-1 OP_COLOR:1-1  DUMP:1-1 14-Mar-14 12:46:01 14-Mar-14 13:06:01 00 I:
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FUTURE DATA “PERFECT STORMS”

PI Integrator “CAST” for Hadoop PI Integrator for Esri ArcGIS
Big Data Analytics Geospatial Forecasts (e.g., Weather)
Use Case: feed predictive data back to the Pl Server Use Case: overlay future data on live maps
Pl Infrastructure for Statistical Analytics
\ T s (T o
Information =>Insights: Complex Analytics = ° £ T
ool == = @ osion. + @esri
= R
‘ ;;' : Jng:l Business User
3 *Aggreguft Ttansml . — - T
2 | i 3 Data o=
oy el S Brlnglng Space &
B b | 3 oama PDs | ots/ Events Ao ‘
b bé ; Pl Sys.tem: System of RocordAl Real-time Ar;alyucs ?0 \' TI m e TO g et h e r

"1
OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 201, OSlsoft, LLE. 34.1



More Than Meets the Eye

cren )
Manageability
Scalability
IO V— 3| Reliability
Context L z:s;r:empera;re[Foreca;te’dF ‘0 E;t;;i;rTemperaturﬂMeasure'dF
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® context Automatic
" Updates
Item el
. I‘]
Discovery F-oon
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Time
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Storing “Historical”

Historical archive

Data...

Primary archive

| files o
@ ] L ! 1
I : : Archive
I : ° : shift target
| |
| R |
: 0000006006000 >
1

time

OSlsoft. PI SYSTEM ROADSHOW 2014

Chronological data,
collected & stored in real
time
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...And Storing “Future” Data

Historical Archive Set

~N
900 0 0 0 0 0 0 0 0 d >
Tag.Future = false l
[
[ Future Archive Set
[
[
I
® ® ® e e e e e e e
: Tag.Future = true
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...And Storing “Future” Data

Historical Archive Set

90 0 0 0 0 06 0 00 0 d

Tag.Future = false

\%

Future Archive Set

]
o—0 0 0 06 0 0

Tag.Future = true
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TURNING CHALLENGES INTO
DIFFERENTIATORS

Flexible Data Lifecycle,
Reliability & Scalability %

Distinct Storage New Updates

Low Adoption Cost,
Mitigated Deployment Risks

Accurate and Responsive UX,
Scalable Data Access

" AUTOPILOT : .
7 Zero Configuration,
ON

Easy Monitoring

File Management Compatibility
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\_

Storage
Metadata

)
Transforms

)
Visualization

Mobile =
Reporting

~

Integrators =

)

4

Il

N

- Pl Buffering 4.3

Pl Server 2015
- Data Archive
- Analytics

- Pl Coresight 2015
Desktop & Mobile

- Pl ProcessBook
2015

- AF SDK 2.7
- Pl WebAPI

- Pl Integrator for
Esri ArcGIS

- Pl Integrator for
Bl/Big Data
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Michael Luo

mluo@osisoft.com
Technical Consultant
OSlsoft Australia Pty Ltd

Pl System Roadmap
https://techsupport.osisoft.com/Products/Product-Roadmap
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