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Detect, Visualize and
Act: How to Provide
Context to Your
Critical Events
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Pl Event Frames

Pl Event Frames automatically bookmarks PI
time-series data so that it’s more meaningful
to engineers and business users, AND easier
to for them to find, analyze, and report on.

Downtime
Excursion
Batch

Related Data!

OSlsoft. USERS CONFERENCE 2014

Event Value
Attribute
Name Ex 20121215-
0002
15-Dec-2012
Start 10:35:02
15-Dec-2012
Ele 10:47:26
Duration 12 min, 24 sec
Asset Boiler-352
Excursion Type High Violation

Fuel Gas
Flow.Avg

Fuel.Start

myPIKPI.Max

37.12 k sft3/h

823.48 k
sft3/ton

47.19 bbl/d
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- UC2013: More Event Frames

support is coming!



Pl System in 2014: Event Infrastructure Capabilities

Event Detection scalable Event Events in Excel: Reportmg.&
Infrastructure Explore & Compare Bl Integration
Root Cause Events Ad Hoc Reporting 3" Party Integration

Event Event Event Event

Generation Database Visualization Integration

Hierarchical & Event Storage Event Trending Exposed through
Batch Events Root Cause Trending SOAP
H.ierclrchiccll Tre.nding Mobile Apps
View Event Attributes )
Event Auditing Programmatic

Related Data
Calculations
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AS TIME GOES ON,
IT°S HARDER TO FIND
INFORMATION.

OSlsoft. USERS CONFERENCE 2014 © Copyr ight 2014 OSlsoft, Lec.



“Homosapien Data Integration” |ﬂfO rmCITIOh enﬂ“ellﬂﬂs

O.

Hard to Find B
Related Data lm H .

EV e nt S & Eﬁizgzrl]s Downtime MES  Your Event DB Process Data

Process Data
Are Not
Integrated

. 4
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Pl Event Frames

Events Shorten the Time to Insight

Too High!  Downtime Batches

\ 4
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How Are
Customers Using
Pl Event Frames?
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Business Problem | Event Types

Value

N
Pz

“Automating our GADS

(Generation Availability

Data System) reporting
process.”

“Track information on

¢SSOl Al & th.at “Study 10-30 min before
can help us determine s
a breaker trip.

the reason for breaker
trips ....” y

=

i
=




Business Problem Event Types Value

“Quickly analyze the

“Quantify impact of “Site Curtailments, curtailments ... allowing
downtime, reduction in Turbine Curtailments, a quick way to pick up

mean downtime, root Stop Causes, how much generation or
cause analysis” Excursions” revenue was lost due to

curtailments.”
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Business Problem i Event Types

1 A S e ab ) | s 5 83
1 ,
' ' :;
o “Big Data, finding “Emissions, batches,
. records where 4 motor starts, pump = “Quickly find data.”
! production issues are.” - service.” 2
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Business Problem Event Types

“Automatically build a

“Reduction in downtime
database of outages.

and increased
reliability.”

“Downtime, process
excursions, startups,
shutdowns.”

i

B

Quickly classify the cause |

of each outage.”

‘ b1 i
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lBusiness Problem = Event Types

I -

. . —”";;’, A il *
| Value

Our manufacturing “Event frames is key to

operation is batch .. . . e

. N Processing plates, pre- our success in utilizing
based ... time periods :
. heat, annealing, heat the Pl system.
¥ that our production .
treat furnaces, ... Otherwise we haveto
centers are : : .
’ ; Equipment downtime. search through hours of
manufacturing ; . =
time series data ....

products.”
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Business Problem Event Types i Value
| &

“Increased accessibility to data L!lf.;fl “Batch, build complex m Ensure we have a
= inmultiple manufacturing 2 g_otch models with the 1. <onsistent process and a
~ systems, which will allow us to % bilty 1o h s -~ quality product. Detect
- visualize, analyze, and share = SO QA E Over,:clpplng =% problems before they

our data with global users.” unit batches. Y become a problem.” ?
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Business Problem Event Types Value

= o m— ™ C— &

“Product Quality,
Minimizing Grade
‘ Switchover Times”

“Easily determine the
timeframe for downtime,
‘ grade, and reel events.”

N

“Downtime, Grade
Runs, Reels”
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Ccustomers
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What value do you see Pl Event Fames bringing to your company ?

“Clearer picture of my process.”
“Easier Batch Analysis.”
“Easily Analyze Events.”

“‘Saves a lot of time to
automatically link data to events.”

“More configuration,

less programming.” “VieW our time Series data

= o bk “ . . ”
in a meaningful way. Easier reporting.
“Early event detection before
they become a problem.” “An integrated system is a

force multiplier.”
“Easily surface

Easily find event abnormal events.”

“Drive events from real time data,

related data -” not manual data entry.”

4
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Pl Event Frames
Demo
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Plant Assets

Elernents ‘.
5 Elernents
= () Generation Boiler
- (3 OSISaft Power (furnace)

[+ ( Big Creek Power Plant
= (J San Leandro Power Flant
S (F Unit 1
------ & Air Heater

E| (3 Balance of Plant @
f e (G Feedwater Swstem

@ ------ [ Eoiler Feed Pump #1
_ b (1 Bioiler Feed Pump #2

@ =i (J Generator
- (G @enerator &

@[-3---- &G Mills
...... & il 1

Turbine
®

Transmission

...... ﬁ Mill 2 ) S
L (Ml 3 Generator
(:)] A @ Transformer
=l (3 Turbine
fe () Turbing & . Cond
[+ (F Wind Power Generation Fleet Condenser COOllng Water onaenser

+-- [ Transmission and Diskribukion
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Event Types
‘ P Unit Shukdown [

|1 it TIME.Day
g Unit: TIME, Hour

=5 Unit Trip

Boiler
(furnace)

Turbine

Transmission

@ = Mill Low Feeder Speed

il
@ |1 Boiler Feed Pump Bearing Temp : Generza.or
|1 Boiler Feed Pump Cavitation Anarmaly Transformer
|1 Boiler Feed Purmp Conkrol il Pressure Anomaly
P Eoiler Feed Pump Low Discharge Flow Conacnser Cooling Water Condenser
|1 Boiler Feed Pump Law Pump Speed

P Eoiler Feed Pump Suction Pressure Anomaly
=g Boiler Feed Pump Vibration Anomaly
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PI AF Asset Based Analytics
(Event Detection)

~

© Copyright 2014 OSlsoft, LLC. [CIs)
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Pl AF — Event Frame Template

Library Boiler Feed Pump Vibration Anamaly

=) g Event Frame Templates ~ ||| General |Atmhutg Templates
- g 2014_D1_Templake

- =5} Boiler Feed Pump Bearing Terp

- =5} Boiler Feed Pump Cavitation Anomaly

- =5} Builer Feed Pump Control Ofl Pressure Anomaly
/g Boiler Feed Pump Law Discharge Flow

5 Builer Feed Pump Low Pump Speed
- =g Boiler Feed Pump Suction Pressure Anomaly
- )
)—.‘ Circuit Breaker Operation Status

Name: [Botler Feed Pump wibration Anomaly |

Event
|Bo\\er Feed Pump ”@” N am I n g
. Pattern

Description: | ‘

Base Template: |<None> vl Type: ‘EventFrame ‘

Categories:

Default Attribute: | <Mone>

Naming Pattern:

YELEMEMT % - % TEMPLATE%: - %STARTTIME:yyyy MM, dd HH%

. )—.‘ GT Exhaust Gas Temperature Anomaly
- =5 High Vibration
- =5 Mill Low Feeder Speed
e 5 Operation
- g Phase
-5 PhaseState
- =g Phasestep

[] Allow Extensians

Find: Derived Templates

Extended Properties

Event Frames

Referenced Parent Templates

Derived Event Frames

Referenced Child Templates

Bailer Feed Pump Vibration Anomaly

- attribute Templates

Group by: [v] Category [] Template

=g Plant Generating Aer £ =[] name: Discharge Pressure
=5 Plank Not Generating [ 1[name lDoscripton | Defaul valus Uit OF Moasure @ || |veserpeons [ ]
: PowerP:antShutDown = =] Category: General Corfiguration Item: [ Indexed: [
PowerPlantstartUp
= Categories (Gperational and Performance Data
’1 Procedure (54 Pump Manufacturer <Mone> o — =
5 TIME.Day 5 Purp Name <None> el :|
Yalue Type: Dovble v
’1 TIME HOUR (5 Purnp Serial Mumber “hlone:
g Ukt Shutdown Y el
. Sh Site Name <Hone>
=5, Unit TIME.Day DataReference: [PIPoint ~
= Unit TIME.Hour g Unit Name <Mone> P~ ‘
ettings. .
g nit Trip Category: Operational and Performante Data PR T p———
== UnitProcedur hd . Elementel.J|%Attrbute
< Bearing Oil Pressure o <None>
3 Hements & Discharge Flow o <Mones
= Event Frames o <Nones
Library LA < EXT Steam Flow Tokal o <hones
m Unit of Measure 5 EXT Steam Pressure 0 <None
< Flow entering economizer o <None>
[ Analyses
< Pump Speed o <None=
G Suction Pressure 0 <Mones
< Unit Megawatts 0 M megawatt
Category: Yibration Data
G Inboard Bearing Yibration X il <Mones
& Inboard Bearing Vibration ¥ o <Mone>
Ve nt 7 Outboard Bearing Yibration % o <Nones
< Outboard Bearing Vibration ¥ o <None>

OSlsoft. USERS

CONFERENCE 2014

Attributes
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File  “View Go  Tools  Help

T Database [ QueryDate + (O & | Back ) [H, Checkin ) « [ Refresh | @) News Template + | Search Element Templotes O =
Library |[Baiter Fecd Purmp Turbine \
Fower Generation ~ | [[General [ attrbute Tempates | ports | Analysis Templates |
(1 Categories =
) Analysis Cotegories ] Name: Bailer Feed Pump Vibration Anomaly

Attribute Categories @ Name
(] Elemert Categories

E I e m e nt Reference Type Cateqories H  Boiler Feed Pump Low Discharge Flow Anormaly
) Table Categories | Bailer Feed Pump Low Pump Speed
H

Templates Boiler Feed Pump Suction Pressure Anomaly

Type = EF
Generation

Description:  Bailer Feed Pump Vibration Anomaly

Categories: -

Analysis Type: () Expression () Rollup (o) Event

S

= (@ Element Templates | Boiler Feed Pump Vibration Anomaly
el l I a e N ) A Heater
j\ (% Base Equipment
™ (G BatteryTemplate Example Element: Generation\OSISoft Power\San Leandro Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump #1
B Boler Feed Purp Turbine \
- () Circuit Breaker Event Frame Template: \ Boiler Feed Pump Vibration Anomaly H Frsmre
) Coal Plant

Insert functicns into the expression
G Combined Cycl Powes Plant Templsts EE

PE

Al
/ \“ " G Condenser Template Name Expression Value
L (@ Feeder s
W StartTrigger|if ('Inboard Bearing Vibration X' > 'Bearing Vibration High Limit') Then true else if ('Inboard Bearing Vibratior| True o FunCtlonS
s
EF Start 7 if ('Inboard Bearing Vibration X' > 'Bearing Vibration High Limit') Then true else if ('Inboard Bearing Vibration ¥' » And
- Load Tap Changer ‘Bearing Vibration High Limit') Then true else if ('Outboard Bearing Vibration X' > 'Bearing Vibration High Limit®) s
Trlgger 3 Meter Then true else if (‘Outboard Bearing Vibration V' > 'Bearing Vibration High Limit') then true else false - )
in
il
- ( Pole Transformer At
\ / ) Steam Turbine Template Am2
ubstation |EndTrigger e an expression (opticnal A
Gy Substat gzer | Type an expression (optional) g
(@ TRTemplate Bagval
£ Turkine Add a new expression S
- Unit Bod
() Wind Farm Flest Bom
/ \ (& Wind FarmTemplate | Bonm
"‘.Eﬂ ind Turbine = Caing
vent Frame Templates
5 2014_01 _Template Char
o - 3} Boler Feed Pump Bearing Temp Compare
I ” I le I rue I Boler Fead Pump Cavitation Anamaly Concat
\\\ ~ 5 Boiler Feed Pump Control Oil Pressure Anomaly Comvert
—~ Eoailer Feed Pump Low Discharge Flow
ed Purp Low Pump Speed Cos
iction Pressure Anomaly Cosh
\ aly Cot
Evaluated at 4/1/2014 7:35:22 AM
I Circuit Breaker Ops A 1720 Coth
g} T Exhaust Gas Anomal I StartTrigger rue for 3 -
/ =g High vibration
Mill Low Feeder Speed " x)
= [ Generate child root cause event frame before parent event frame starts Retun the absclute value of an infeger o real numbers

ﬁowm”\ Duration: 1oy [+] T
Root Cause ——TT e footCase

— Event Frames Category: | [~] Attributes

Child Events [ Library

i Unit of Measure

\ Iﬁnualy;a; Trigger on [Amlnpul - ]

Boiler Feed Pump Turbine Modified:3/27/2014 12:29:21 AM,

Scheduling:  (#) Event-Triggered  (7) Periodic

4
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Pl AF Asset Based Analytics — Event Preview v

Q \\UCAFSVR\Power ion - Pl System Explorer [=la] x |

Eile Edit Miew o Tools Help
T Database [ QueryDate + O &5 | Back ) [H, Checkin ) v

Refresh Hew Element - | Search Elements
Elerents Boiler Feed Pump #1
@ Elements General | Chid Elements | Attributes | Ports | Analyses | version
& Generation
o £ OST0t Power o n ‘ Name: Bailer Feed Pump Vibration Anomaly R |t
i — T T seiive esults
( Cleveland Power Plant
= Boiler Feed Pump Low Discharge Flow Anom: .
~ 6 Houston Power Plant © H  Boiler Feed Pump Low Discharge Flow Anomaly & - Pre\”ew
5 Phiadelphia Power Plart @ @ | BoilerFeed Pump Low Pump Speed [
S [ 5an Leancha Power Plant @ ® |4 Boiler Feed Pump Suction Pressure Anomaly Expression Event Frame Generation
= @ unic @ ® | Boiler Feed Pump Vibration Anomaly o
& A Heater

i (3 Balance of Plant
= (3 Feedwater Systsm
(9 Boler Feed Pump #1
(@ Boller Feed Pump #2
& Generator

& mils Name Exprl End Time: |* @

Event Frame Templatd

@ Turbine :
& Wind Power Generation Fleet dgger| if Name Duration Start time End time
(3 Transmission and Distribution EndTrigger - Boiler Feed Pump Vibration Anomaly - 2014.03.28.15 |o1:57:30 |3/28/2014 3:57:11 PM | 3/28/2014 515441 PM |
3, Blement Searches - Boiler Feed Pump Vibration Anomaly - 201403.29.15 [o1:s730 [3/29/2014 3:57:11 PM [ 3/29/2014 5:54:41 P |
- Boiler Feed Pump Vibration Anomaly - 2014.04.01.00 [06:58:18.0144869 | 4/1/2012 1243:11 AM| =

StartTrigger true for:

o
a
3

al

Generate child root cause event frame before parent event frame starts

x)
Return the absolute value of an integer or real number.

Duration: 1 Example: Abs(1)
() Elements Name: Root Cause
Event Fi Category:
|— Event Frames =3 | | o
] Library
e Uit of Measure Scheduling: (@ Event-Triggered () Periodic
[ Analyses Trigger on [Amlnpul - ]

® Connected to the P| Analysis Service.

Boiler Feed Pump #1 Modified:3/27/2014 12:20:1 AM. Version: 1/1/1970 12:00:00 AM, Revision 13

OSlsoft. USERS CONFERENCE 2014 (® @OSlsoftuC | #UC2014 © Copyright 2014 OSlsoft, LLC. 38‘



Pl AF Asset Based Analytics — Backfilling Events v

File View Go Tools Help

78 Database [ OueryDate - O & | Back () |H, Checkln %) + [&]Refresh |
Analyses Arnalyses
Choose a filter 8 checked analyses y
ﬂ Anelysis Template Status &  Element Name Template Backfilling Start checked analyses B ac kfl | |
All(117) Generation\0S1Soft Power\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump #1 | Boiler Feed Pur| Boiler Feed Pump Vibration | | Stop checked analyses
Ho Template (1) @ | Generation\GSI5aft PoweriCleveland Power Plant\Unit 1\Balance of Plant|Feedwater SystemBoiler Fead Pump #2  Boiler Feed Pur Boller Feed Pump Vibration @ Backfil checked analvses Q
Boiler Feed Pum TurbinelEoiler Feed Pump Cavitation Anomaly (3) I Generation\Cs1Soft PoweriPhiladelphia Power Plant\Unit 1\Balance of PlantiFeedwater System\Boiler Feed Pump #1  Boiler Feed Pur Boiler Feed Pump Vibration @ EVG n tS | ntO
Boiler eed Pump Turbine\Bofer Feed Pump Control O Pressure Anom IH Generation|OSISaft Power{Philadelphia Power Plant|Unit 1\Balance of PlantiFeedwater System\Boiler Feed Pump =2  Boiler Feed Pur Bailer Feed Pump Vibration @ .
Boiler Feed Pump Turbine\Boiler Feed Pump High Bearing Temperature} B - B
Bl Foad Purep Turbineleier Food Purap Low Dischorge How Anom @ | Generation\GsIsaft Power\San Leandro Power PlantiUnit 1\Balance of Plant\Fecdwater System\Bailer Feed Pump =1 Boiler Feed Pur Feed Pump Vibration @ H l Sto ry
Bailer Feed Pump Turbine\Soilr Feed Pump Low Fuma Speed (8) @ | Generation\GSISoft Power\San Leandro Power PlantiUnit 1\Balance of Plant|Feedwater System\Boiler Feed Pump 22 Boiler Feed Pur Boller Feed Pump Vibration @
Bailer Feed Pump Turbine\Boiler Feed Pump Suction Pressure Anomaly (] H Generation\0SISoft Power\Houston Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump #2 Boiler Feed Pur Boiler Feed Pump Vibration []
Boiler Feed Pump Turbine\Boiler Feed Pump Vibration Anomaly (8) @ | Generation\OSISoft PoweriHouston Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed Pump 21 Boler Feed Pur Boller 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\GTExhaustGasTempDifiP2vP3 (2)
Gas Turbine Template\GTExhaustGasTempDiffP2vp4 (2)
Gas Turbine Template\GTExhaustGasTempDiffP3vP1 (2)
Gas Turbine Template\GTExhaustGasTempDiffP3vP2 (2)
Gas Turbine Template\GTExhaustGasTempDiffP3vP4 (2)
Gas Turbine Template\GTExhaustGasTempDiffP4vP1 (2)
Gas Turbine Template\GTExhaustGasTempDiffP4vP2 (2)
Gas Turbine Template\GTExhaustGasTempDiffP4vP3 (2)
Gas Turbine Template\GTExhaustGasTemperatureAnomaly (2)
Mill\Mill Low Feeder Speed (16)
Coal Plantiplant Generating (4)
Coal PlantiPlant Mot Generating (4) Pending Operations
‘Combined Cycle Powier Plant Template\PowerPlantshutDown (1) No pending operations
Combined Cycle Power Flant Template\PowerFlantStartUp (1)
Unit\Unit Shutdevn (4)
Unit\Unit Trip (4)
Analysis details ®
[[overview | Errors And Warnings |
<[ IH Boiler Feed Pump Vibration Anomaly @ status
Analysis type:  Event Frame Generation In AF: Enabled
& Bements us?:phg: In PI Analysis Service:  Running
| Event Frames Element path:  Generation'0S1Saft Power\Cleveland Power Piant|Urit 11Balance of Plant\Feedwater System|Boiler Feed | u
Template: Boiler Feed Pump Vibration Anomaly =
Library Schedule: Natur I~
ez Unit of Measure [ u | I
Analysis configuration

OSlsoft. USERS CONFERENCE 2014 (® @OSlsoftuC | #UC2014 © Copyright 2014 OSlsoft, LLC. 391



PI Coresight 2014
(Event Trending)

~

© Copyright 2014 OSlsoft, LLC. {ilg]
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LD ()| © heip:/74.217.101.218/ Coresighty#/Displays 67/ NewDisplay 1

© PI Coresight

RUELNESI@IG (X

P~ O & plCoresight - NewDisplayl % .

NewDisplayl W

ispiay

[ Assets 6] ® Unit 1[Field Amps | © Unit 1[Field Volts
WUCAFSVR\Power Generation\Generation!OSISoft Power 2306 A 172.44 v

+  Unit 1[Gros

© Unit 1|Gross Vars
63998 MVAR

B Unit 1JH2 Purity
90736 %

O Unit1[H2Temp | & Unit 1|Net Vars
90912 degF 6522 MVAR

4 [I\Cleveland Power Plant
T unit1
4 [.\Cleveland Power Plant\Unit T\Balance of Plant\Feedwate
B Eoiler Feed Pump #1
B Eoiler Feed Pump #2
4 [.]\Houston Power Plant
T unit1

4 [.]Houston Power Plant\Unit 1\Balance of Plant\Feedwater

2,500 180 160 80 99.741 100 80

Events = & @

_

| Y

55 -20

1/24/20714 9:30:00 PM

1/31/2074 5:15:00 AM

P Time Range E

4 Dataftems a;ing Vibration

15272
@ Suction Pressure - 133.35 #

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

mils mils 1555

o Boiler Feed Pump #1Outboard Bearing Vibration X

mils

™ Boiler Feed Pump #1[Bearing Ol Pressure
15431

psi

E mils
162182517
&b Status - 0 MW

@& Site Name - San Leandro Power Plant =
&b Pump Speed - 46592 RPM =
@ Main Steam Pressure - 18337 # B
@b Gross MW - 146.84 MW

0.8

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

& Field Amps - 2306 A

@b EXT Steam Pressure - 26202 PSIG

(B EXT Steam Flow Total - 3.1376+05 #

f

@ Discharge Pressure - 26009 &
1/24/2014 9:30.00 PM

6d7h

1/21/2014 5:13:00 AM

& Discharge Flow - 1,557.2 K#/HR

Cinsmssmeon(in) (o] (3a] (] [imo)

OSlsoft. USERS CONFERENCE 2014

(® @OSlsoftuC | #UC2014
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L2 ()| © hisp/ /74,217,101, 218/ Coresight #/Displays 67/ MNewDisplay1 p-¢ .
O Pl Coresight ispiay

NewDisplayl W

] Assets @ ® Unit1[Field Amps | © Unit 1|Field Volts | + Unit 1Gro: ©  Unit 1|Gross Vars | @ Unit 1jH2 Purity | O Unit 1H2 Temp | & Unit 1]Net Vars.

WUCAFSVR\Power GenerationGeneratior\OSISoft Power Badlnput A 14678 v 43478 10774 MVAR 90736 % 96526 degF 62346 MVAR
4 [I\Cleveland Power Plant 1 21045045101 99 40
T unit1

4 [.I'\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwate
B Eoiler Feed Pump #1
B Eoiler Feed Pump #2

4 [.]\Houston Power Plant

T unit1

4 [.\Houston Power Plant\Unit 1\Balance of Plant\Feedwater 0.4
0.3

Events = & @ 0.2

Events from 12/1/2013 12:00 AM - 3/4/2014 1200 AM o1

’ GZUT‘LU},OZ 0 1400 1098.596.55

3/2/2014 120000 AM - 3/3/2014 120000 AM (1)

1/24/2014 7:30:00 PM 2n 1/24/2014 9:30:00 PM

> (© 20140301 E

3/172014 12:0000 AM - 3/2/2014 1200:00 AM  (1d)

o Boiler Feed Pump #1/Outboard Bearing Vibration X | @ Boiler Feed Pump #1|Bearing Oil Pressure

aring Vibration | © Boiler Feed Pump #1[Inboard Bearing Vibration X | tion ¥
Al mils 039578 mils 16567 psi

» @ 20140228 i mils 037632 mils

2/28/2014 120000 AM - 3/1/2014 120000 AM  (1d]) 45 225217

4 (D Unit1- Unit Trip - 20140124.21
1/24/2014 93000 PM - 173172014 S1500AM (6 Th)

P Time Range
P Datatems
P Assets

P Time Range
P Dataltems
P Assets
P ( Unit 1- Unit Trip - 2014.01.0205

17212014 53716 AM - 17201491534 PM (5 T5h) 0.235

1/24/2014 T:30.00 PM 2h 1/24/2014 9:30:00 PM

vz v e ] (on] ie] Law] [1mo) Lo | sevanssaue i

OSlsoft. USERS CONFERENCE 2014 (& @OSlsoftuUC | #UC2014 © Copyright 2014 OSlsoft, LLC.




Pl Coresight — Anomaly Events

L2 ()| © hisp/ /74,217,101, 218/ Coresight #/Displays 67/ MNewDisplay1 p-¢ .

© PI Coresight ispiay
NewDisplayl| "W

] Assets @ ® Unit1[Field Amps | © Unit 1|Field Volts | + Unit 1Gro: ©  Unit 1|Gross Vars | @ Unit 1jH2 Purity | O Unit 1H2 Temp | & Unit 1]Net Vars.

WUCAFSVR\Power Generation'\GenerationiOSISeft Power Badlnput A 057726 v 15742 20525 MVAR 99736 % 82479 degF 26752 MVAR
4 [I\Cleveland Power Plant 180 20 101 98 12

T unit1
|4 [ NCleveland Power Planf\Unit T\Balance of Plant\Feedwate

B Eoiler Feed Pump #1

B Eoiler Feed Pump #2
4 [.]\Houston Power Plant

T unit1
|4 [ IHouston Power Plant\Unit \Balance of PlantiFeedwater
Events = & @
Events from 1/24/2014 5:30 PM - 1/24/2014 1130 PM o1
O e et oy T Wll |o9_o_ssess

1/24/2014 9:15:00 PM 4h 40m 1/25/2014 1:55:00 AM

4 (D) Unit1- Unit Trip - 2014.0124.21 E

1/28/2014 3000 PM - 173172014 51500 AM (6l Th) ® Boiler Feed Pump #1Inboard Bearing Vibration | ©  Bailer Feed Pump #1[inboard Bearing Vibration X | * onY | © Boiler Feed Pump #1|Contral Oil Pressure
> TFmimsa 9 011633 mils 0065552 mils mils 32,004 psi
P Data ltems.

P Assets

P (O Root Cause

/24/2014 730,00 PM - 1724/2014930:00PM  (2h)

r Feed Pump Control Qil Pre

2014 15500 AM  (4h 40m)

Time Range
> ng
P Dataltems.
P Assets

P (© Root Cause

1/24/20143:05:00 PM - 1724/20143:1500°M  (10m)

P (D Boiler Feed Pump #1 - Boiler Feed Pump Low Pump Spr
1/24/2014 5500 PM - 1,20/2014 #5500 PM  (5d 2h)

P (D) Boiler Feed Pump #1 - Boiler Feed Pump Low Discharge 0.1 0.05 0T 55
1/24/2014 6:5500 PM - 1/20/2014 5500 M (5d 3h) 1/24/2014 9:1500 PM 4h 40m 1/25/2014 1:55:00 AM

vz s ] (on) e) (aw] (1mo) [ tow | sz s

OSlsoft. USERS CONFERENCE 2014 (& @OSlsoftuUC | #UC2014 © Copyright 2014 OSlsoft, LLC.
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~

© Copyright 2014 OSlsoft, LLC. Wi}

y

OSlsoft. USERS CONFERENCE 2014 (® @OSlsoftuC | #UC2014



Pl DatalLink 2014 — Pump Relative Report

BHS &= Copy of Copy of UC2014 Power Gen Reparts - Excel ?2 @ - &8 x
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEWS WIEW ADD-INS PIDATALINK PIBUILDER Team Todd Brown ~ H

H20 M e *
A B C D E F G H J K L
A F D L 2 site Name | San Leandro Power Plant
3 Search Start 10-Jan-14 00:00:00 Unit Name | Unit 1
. 4 Search End 24-Mar-14 18:17:41 Pump Hame |Boiler Feed Pump #1
Querles Pump Information [Pl AF] PRESSURES
Inboard Bearing Vibration Outboard Bearing| Discharge Inboard Bearing| Outboard Bearing|
x Vibration X| Outboard Bearing Vibrati Bearing Oil Pressure| Control 0il Pressure Pressure| Suction Pressure
mils psi psi psi| psi deg F| deg Fluom
1.56 | 15.04 3233 3675.56] 116.17 [ 12256[Valueat Start: 1
0.09 540 5419 28.38] 62.53 [ s167|valueat nd: 22
0.05 211 29.82 -76.94 000 | 7isdl | 73.44|Minimum
1414 32,87 2796.92] 123.04[00 1212l 110.60[average
1912 38,91 408123 20712 I 2. 52 I 127.20| Maximum
3.69 0.96 1687 24] a6.10[ | 23.46] | 157ﬂsmau
EF NAME EVENT TEMPLATE
Events PumpEvents [PIEF 280) [+ ] [ | . \
Minimum #vALUE] coiler
Average #VALUE! 281 <<Boiler Feed Pump #1>>Events Feed
StdDey #VALUEL 0 pume |
Maximum Maximum #VALUE! o
20 Pump
27 | [Euent name Start time End time Duration|Event template Duration Minutes Speed, A
28 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-14 00:00:00] _ 11-Jan-14 06:40:00 Boiler Feed Pump Low Discharge Flow 1840.0 o "
29 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-13 00:00:00]  11-Jan-14 06:40:00 Boiler Feed Pump Low Discharge Flow 1840.0 ®
30 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-13 00:00:00]  10-Jan-14 00:55:00 0 0:55:00|Bailer Feed Pump Cavitation Anomaly 55.0 & <
31| [Boiler Feed Fump #1 - Boiler Feed Pu 10-Jan-14 00:00:00  10-Jan-14 00:55:00 0 0:55:00|Boiler Feed Pump Cavitation Anomaly 55.0 P EXCeI
32 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-13 06:35:00] _ 10-Jan-14 07:00:00 00:25:00|Boiler Feed Pump Bearing Temp 250 . -
33 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-14 06:35:00]  10-Jan-14 07:00:00 0 0:25:00|Boiler Feed Pump Bearing Temp 25.0 . — —— — .
34 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-13 09:35:00]  11-Jan-14 11:30:00 Boiler Feed Pump Cavitation Anarmaly = 1555.0 . N Gontral Ol Pres
35 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-13 08:35:00]  11-Jan-14 11:30:00 Boiler Feed Pump Cavitation Anamaly ] 1555.0 ,e" o o Anamaly, 1 Chartl ng
36 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-13 11:45:00]  10-Jan-14 12:05:00 00:20:00|Boiler Feed Pump Bearing Temp 20.0 ¢
37 | [Boiler Feed Pump #1 - Boiler Feed Pu 10-Jan-13 11:45:00]  10-Jan-14 12:05:00 00:20:00| Boiler Feed Pump Bearing Temp 20.0
38 | [Boiler Feed Pump #1 - Boiler Feed P 11-Jan-13 01:30:00]  11-Jan-14 01:50:00 00:20:00|Biler Feed Pump Bearing Temp 20.0
39 | [Boiler Feed Pump #1 - Boiler Feed Pu 11-Jan-13 01:30:00]  11-Jan-14 01:50:00 00:20:00|Boiler Feed Pump Bearing Temp 20.0
40 | [Boiler Feed Purnp #1 - Bailer Feed Pu 11-Jan-12 07:35:00)  11-Jan-14 07:50:00 0 0:15:00|Boiler Feed Pump Cavitation Anomaly 15.0
41 [Boiler Feed Purp #1 - Boiler Feed Pul 11-Jan-14 07:35:00]  11-Jan-14 07:50:00 00:15:00|Boiler Feed Pump Cavitation Anomaly 15.0
42 | [Boiler Feed Purp #1 - Bailer Feed Pul 11-Jan-14 08:20:00]  11-Jan-14 08:30:00 0 0:10:00| Boiler Feed Pump Cavitation Anomaly 10.0 <
43 | [Boiler Feed Purip #1 - Boiler Feed Pu 11-Jan-13 08:20:00]  11-Jan-14 08:30:00 00:10:00[Boiler Feed Pump Cavitation Anomaly 10.0 EventType
44| [Bailer Feed Purnp #1 - Bailer Feed Pu 11-Jan-13 08:25:00]  11-Jan-14 08:50:00 00:25:00|Boiler Feed Pump Bearing Temp 25.0
45 | [Boiler Feed Purp #1 - Bailer Feed Pu 11-Jan-14 06:25:00]  11-Jan-14 08:50:00 0 0:25:00|Boiler Feed Pump Bearing Temp 25.0
46 | [Boiler Feed Purp #1 - Boiler Feed Pul 11-Jan-14 12:35.00]  12-Jan-14 18:35:00 Boiler Feed Pump Cavitation Anamaly 1800.0
47 [Boiler Feed Purin #1 - Bailer Feed Pu 11-Jan-13 12:35:00]  12-Jan-14 18:35:00 Boiler Feed PUMD Cavitation Anomal hd

Il
| e Daily Anomaly Investigation | GLOBAL

DAYData | @

LIVE Root Cause Compare | _Boiler Feed Pump Relative | Production Summary Report | Hourly Report

OSlsoftt USERS CONFERENCE 2014 (® @OSlIsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC.




Copy of Copy of UC2014 Power Gen Reports - Excel

T EH - I X

FILE HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ADD-INS  PIDATALINK  PIBULDER  Team Todd Brown ~
B21 - Jfe | {=PIEFDat{GLOBAL!SBS2, 'Production Summary Report'!8CS3, Production Summary Report'15C54,0,'Production Summary Report'|SF54,"Unit TIME. Day",'Production Summary Repart'[SFG3, ", L " Mactive inrange”,"start time v
A B c ] 3 F 6 H | i K L M N o P Q
2 | EFTemplate|Unit Time.Day site Name|San Leandro Power Plant Day of Week

3 Search Start Unit Name|Unit 1
4 search End EF Name | ¥
s [Tepive | [ection 10%]
18
Ambient| Ambient Ambient|(Gross
19 Mir Al Max | MW.5tart Gross MW.End | MWY.Min Gross MW.Aug | MY.Max
20 |2014 ;10 -Jan-1400:00:00] 11-Jan-1400;00:00 1 0:00:00|San Leandro Power Plant unit1 39.38 53.15 62.13 388,42 393,05 37L.63 382,30 an:
21| [2004 01 11 11-Jan-1400:00:00] 12-Jan-1400:00000] 1 \Leandro Pawer Plant Unit 1 42.95 51.00 58.65 383.05 548.17] 377.83 513.15 58
2014 01 12 12-Jan-1400:00:00] 13-Jan-14 00:00000] 1 1 Leandro Pawer Plant unit 1 36,49 39,77 42,97 548,17 557.14] 532,21 55491 56
2014 01_13 13-Jan-1400:00:00] 14-Jan-1400:00:00) 1 1 Leandro Power Plant unit1 MONDAY  |WEEKDAY 3143 34.38 37.44) 557,14 557.33 445,67 549.03 56
2014 01 14 | 14-Jan-1400:00:00] 15-Jan-1400:00:00] 1 \Leandro Pawer Plant Unit 1 TUESDAY  |WEEKDAY 29,40 36.46 44,59 557.33 561.43 513.01 557.11 56! H H I
2014 01 15 15-Jan-1400:00:00] 16-Jan-14 00:00:00] 1 1 Leandro Pawer Plant unit 1 WEDNESDAY |WEEKDAY 36,39 39,39 45.72 561,43 483,70 443,01 454,80 56: U n It Trl p 5
2014 01_16 16-Jan-1400:00:00] 17-Jan-1400;00:00{ 1 0:00:00|an Leandro Power Plant unit1 THURSDAY | WEEKDAY 3179 33.96 38.39 183,70 559,58 472,08 528,88 58
2014 01 17 | 17-Jan-1400:00:00] 18-Jan-1400:00:00] 1 1Leandro Pawer Plant Unit 1 WEEKDAY 27.75, 3130 36.31 559.58 584.55 556.32 581.89 58
2014 01 18 18-Jan-1400:00:00] 19-Jan-1400:00000] 1 1 Leandro Pawer Plant unit1 32.18 36.37 41.00 584.55 580.75 556.34) 582.78
2014 01_13 13-Jan-1400:00:00| 20-Jan-1400:00:00( 1 1 Leandro Fower Flant Unit1 28.63 33.16 40,24 580,75 581,87 574,66 563.12
20-J3n-1400:00:00| 21-Jan-1400:00000] 1 1Leandro Pawer Plant Unit 1 MONDAY  |WEEKDAY. 30.89 33.64] 581.87 585.70 517.12 564.85
014 0127 1-Jan-1400:00:00] 23-Jan-1400:00:00] 1 1 Leandro Pawer Plant unit1 TUESDAY _ |WEEKDAY 29.28 36.43 585.70 586.95 578.56 583.84]
2014 01_23 22-Jan-1400:00:00] 73-Jan-14 00:00:00] 1 1 Leandro Pawer Flant unit1 WEDNESDAY |WEEKDAY 3102 36,55 43,74 586,95 582,22 543,00
33 |2014_01 23 23-Jan-1400:00:00| 24-Jan-14 00;00:00{ 1 0:00:00|San Leandro Power Plant unit1 THURSDAY | WEEKDAY 30.67 35.83 39.71 582,22 584,35
34 |2004 01 24 | 24-Jan-1400:00:00] 25-Jan-1400:00000) 1 \Leandro Pawer Plant Unit 1 WEEKDAY 34.48 36.28 584,35
35 2004 01 25 25-Jan-1400:00:00] 26-Jan-14 00:00000] 1 1 Leandro Pawer Plant unit 1 33.30) 36,73
36 |2014_01 26 26-Jan-1400:00:00] 37-Jan-1400;00:00{ 1 0:00:00|an Leandro Power Plant unit1 37.34 412
37 |2004 01 27 | 27-Jan-1400:00:00] 28-Jan-1400:00000) 1 1 Leandro Pawer Plant Unit 1 MONDAY _ |WEEKDAY 35.64 42.73
38 [2004 01 28 28-Jan-1400:00:00]_29-Jan-14 00:00000] 1 1 Leandro Pawer Plant unit 1 TUESDAY  |WEEKDAY 35,96, 42.39
30 |2014_01_33 29-Jan-1400:00:00| 30-Jan-14 00;00:00{ 1 0:00:00|an Leandro Power Plant unit1 WEDNESDAY |WEEKDAY 37.32 5,35
40 (2004 01 30 30-J3n-1400:00:00] 31-Jan-1400:00000] 1 1Leandro Pawer Plant Unit 1 THURSDAY  |WEEKDAY 38.37 45.66
41 [2014 01 31 31-Jan-1400:00:00| 01-Feh-1400:00000) 1 1 Leandro Pawer Plant unit1 WEEKDAY 45,71 52.39
42 (2014 02 01 | 01-Feb-1400:00:00] 02-Feb-1400:00:00] 1 1 Leandro Pawer Flant unit1 34,55 4115 ]
43 (2014 02 02 | 02-Feb-1400:00:00] 03-Feb-1400:00:00) 1 0:00:00|San Leandro Power Plant unit1 29.58 37.42 45.93 b
44 (2014 02 03 | 03-Feb-1400:00:00] 04-Feb-1400:00:00) 1 \Leandro Pawer Plant Unit 1 MONDAY _ |WEEKDAY 3152 38.18 47.16 502.19 581.26 502.19
45 (2014 02 04 | 04-Feb-1400:00:00] 05-Feb-1400:00:00] 1 1 Leandro Pawer Flant unit1 TUESDAY  |WEEKDAY 4113 41,39 41,45 581,26 582.85 581,26
45 (2014 02 05 | 05-Feb-1400:00:00] 06-Feb-1400:00:00) 1 0:00:00|San Leandro Power Plant unit1 WEDNESDAY |WEEKDAY 40,57
47 (2014 02 06 | 06-Feb-1400:00:00] 07-Feb-1400:00:00] 1 \Leandro Pawer Plant Unit 1 THURSDAY
40 (2014 02 07 | 07-Feb-1400:00:00] 08-Feb-1400:00:00] 1 1 Leandro Pawer Plant unit 1
49 (2014 02 02 | 02-Feb-1400:00:00] 03-Feb-1400:00:00) 1 0:00:00|$an Leandro Power Plant unit1
50| [2004 02 09 | 09-Feh-1400:00:00] 10-Feb-1400:00000) 1 1Leandro Pawer Plant Unit 1
51 |2004 02 10 [ 10-Feb-1400:00:00] 11-Feb-1400:00000] 1 1 Leandro Pawer Plant unit1

| UVE | UVERoot Cause Compare |
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Copy of Copy of UC2014 Power Gen Reports - Excel

T EH - I X

FILE HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ADD-INS  PIDATALINK  PIBULDER  Team Todd Brown ~
B21 - Jfe | {=PIEFDat{GLOBAL!SBS2, 'Production Summary Report'!8CS3, Production Summary Report'15C54,0,'Production Summary Report'|SF54,"Unit TIME. Day",'Production Summary Repart'[SFG3, ", L " Mactive inrange”,"start time v
A B c ] 3 F 6 H | i K L M N o P Q
2 | EFTemplate|Unit Time.Day site Name|San Leandro Power Plant Day of Week

3 Search Start Unit Name|Unit 1
4 search End EF Name | ¥
s [Tepive | [ection 10%]
18
Ambient| Ambient Ambient|(Gross
19 Mir Al Max | MW.5tart Gross MW.End | MWY.Min Gross MW.Aug | MY.Max
20 |2014 ;10 -Jan-1400:00:00] 11-Jan-1400;00:00 1 0:00:00|San Leandro Power Plant unit1 39.38 53.15 62.13 388,42 393,05 37L.63 382,30 an:
21| [2004 01 11 11-Jan-1400:00:00] 12-Jan-1400:00000] 1 \Leandro Pawer Plant Unit 1 42.95 51.00 58.65 383.05 548.17] 377.83 513.15 58
2014 01 12 12-Jan-1400:00:00] 13-Jan-14 00:00000] 1 1 Leandro Pawer Plant unit 1 36,49 39,77 42,97 548,17 557.14] 532,21 55491 56
2014 01_13 13-Jan-1400:00:00] 14-Jan-1400:00:00) 1 1 Leandro Power Plant unit1 MONDAY  |WEEKDAY 3143 34.38 37.44) 557,14 557.33 445,67 549.03 56
2014 01 14 | 14-Jan-1400:00:00] 15-Jan-1400:00:00] 1 \Leandro Pawer Plant Unit 1 TUESDAY  |WEEKDAY 29,40 36.46 44,59 557.33 561.43 513.01 557.11 56! H H I
2014 01 15 15-Jan-1400:00:00] 16-Jan-14 00:00:00] 1 1 Leandro Pawer Plant unit 1 WEDNESDAY |WEEKDAY 36,39 39,39 45.72 561,43 483,70 443,01 454,80 56: U n It Trl p 5
2014 01_16 16-Jan-1400:00:00] 17-Jan-1400;00:00{ 1 0:00:00|an Leandro Power Plant unit1 THURSDAY | WEEKDAY 3179 33.96 38.39 183,70 559,58 472,08 528,88 58
2014 01 17 | 17-Jan-1400:00:00] 18-Jan-1400:00:00] 1 1Leandro Pawer Plant Unit 1 WEEKDAY 27.75, 3130 36.31 559.58 584.55 556.32 581.89 58
2014 01 18 18-Jan-1400:00:00] 19-Jan-1400:00000] 1 1 Leandro Pawer Plant unit1 32.18 36.37 41.00 584.55 580.75 556.34) 582.78
2014 01_13 13-Jan-1400:00:00| 20-Jan-1400:00:00( 1 1 Leandro Fower Flant Unit1 28.63 33.16 40,24 580,75 581,87 574,66 563.12
20-J3n-1400:00:00| 21-Jan-1400:00000] 1 1Leandro Pawer Plant Unit 1 MONDAY  |WEEKDAY. 30.89 33.64] 581.87 585.70 517.12 564.85
014 0127 1-Jan-1400:00:00] 23-Jan-1400:00:00] 1 1 Leandro Pawer Plant unit1 TUESDAY _ |WEEKDAY 29.28 36.43 585.70 586.95 578.56 583.84]
2014 01_23 22-Jan-1400:00:00] 73-Jan-14 00:00:00] 1 1 Leandro Pawer Flant unit1 WEDNESDAY |WEEKDAY 3102 36,55 43,74 586,95 582,22 543,00
33 |2014_01 23 23-Jan-1400:00:00| 24-Jan-14 00;00:00{ 1 0:00:00|San Leandro Power Plant unit1 THURSDAY | WEEKDAY 30.67 35.83 39.71 582,22 584,35
34 |2004 01 24 | 24-Jan-1400:00:00] 25-Jan-1400:00000) 1 \Leandro Pawer Plant Unit 1 WEEKDAY 34.48 36.28 584,35
35 2004 01 25 25-Jan-1400:00:00] 26-Jan-14 00:00000] 1 1 Leandro Pawer Plant unit 1 33.30) 36,73
36 |2014_01 26 26-Jan-1400:00:00] 37-Jan-1400;00:00{ 1 0:00:00|an Leandro Power Plant unit1 37.34 412
37 |2004 01 27 | 27-Jan-1400:00:00] 28-Jan-1400:00000) 1 1 Leandro Pawer Plant Unit 1 MONDAY _ |WEEKDAY 35.64 42.73
38 [2004 01 28 28-Jan-1400:00:00]_29-Jan-14 00:00000] 1 1 Leandro Pawer Plant unit 1 TUESDAY  |WEEKDAY 35,96, 42.39
30 |2014_01_33 29-Jan-1400:00:00| 30-Jan-14 00;00:00{ 1 0:00:00|an Leandro Power Plant unit1 WEDNESDAY |WEEKDAY 37.32 5,35
40 (2004 01 30 30-J3n-1400:00:00] 31-Jan-1400:00000] 1 1Leandro Pawer Plant Unit 1 THURSDAY  |WEEKDAY 38.37 45.66
41 [2014 01 31 31-Jan-1400:00:00| 01-Feh-1400:00000) 1 1 Leandro Pawer Plant unit1 WEEKDAY 45,71 52.39
42 (2014 02 01 | 01-Feb-1400:00:00] 02-Feb-1400:00:00] 1 1 Leandro Pawer Flant unit1 34,55 4115 ]
43 (2014 02 02 | 02-Feb-1400:00:00] 03-Feb-1400:00:00) 1 0:00:00|San Leandro Power Plant unit1 29.58 37.42 45.93 b
44 (2014 02 03 | 03-Feb-1400:00:00] 04-Feb-1400:00:00) 1 \Leandro Pawer Plant Unit 1 MONDAY _ |WEEKDAY 3152 38.18 47.16 502.19 581.26 502.19
45 (2014 02 04 | 04-Feb-1400:00:00] 05-Feb-1400:00:00] 1 1 Leandro Pawer Flant unit1 TUESDAY  |WEEKDAY 4113 41,39 41,45 581,26 582.85 581,26
45 (2014 02 05 | 05-Feb-1400:00:00] 06-Feb-1400:00:00) 1 0:00:00|San Leandro Power Plant unit1 WEDNESDAY |WEEKDAY 40,57
47 (2014 02 06 | 06-Feb-1400:00:00] 07-Feb-1400:00:00] 1 \Leandro Pawer Plant Unit 1 THURSDAY
40 (2014 02 07 | 07-Feb-1400:00:00] 08-Feb-1400:00:00] 1 1 Leandro Pawer Plant unit 1
49 (2014 02 02 | 02-Feb-1400:00:00] 03-Feb-1400:00:00) 1 0:00:00|$an Leandro Power Plant unit1
50| [2004 02 09 | 09-Feh-1400:00:00] 10-Feb-1400:00000) 1 1Leandro Pawer Plant Unit 1
51 |2004 02 10 [ 10-Feb-1400:00:00] 11-Feb-1400:00000] 1 1 Leandro Pawer Plant unit1

| UVE | UVERoot Cause Compare |
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BH S & = Copy of Capy of UC2014 Power Gen Reports - Excel ? @ - x

FILE HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEBW  VIEW  ADDANS  PIDATALINK  PIEUILDER  Team Todd Brown + H
c3 ME fe | 20140119 v
LE 4 D 3 F G H | ] K L [ N o P a R [=

H Select a DAY search Start| 1/10/2014| 10-Jan-14 00:00:00

3] 201 9 Search End _ 24-Mar-14 10:36:35

Ambient [Ambient Ambient
Temperatur: Tgmperalur Avg _|Temperature.Max_|Gross M\ ross MW.End ross M! iross MYV.M;

19-Jan-14 00:00:00 20-Jar-14 00:00:00 1 0:00:00Unit TIME.D3y SUNDAY | s34
19-Jan-14 00:00:00] 19-Jar-14 0L:00:00 0 1:00:00[Unit TIMEHour SUNDAY

19-Jan-14 01:00:00] 19-Jan-14 02:00:00 01:00:00[Unit TIMEHour SUNDAY
19-Jan-14 02:00:00] 18-Jan-14 05:00:00 0 1:00.00|Unit TIME.Hour SUNDAY
15-Jan-14 05.00:00| 19-Jan-14 04:00:00 0 1:00.00|Unit TIME.Hour SUNDAY
15-Jan-14 08:00:00| 18-Jan-14 05:00:00 0 1:00:00]Unit TIME Hour SUNDAY
15-Jan-14 05.00:00| 19-Jan-14 06:00:00 0 1:00.00|Unit TIME.Hour SUNDAY
15-Jan-14 06:00:00| 18-Jan-14 07:00:00 0 1:00:00]Unit TIME Hour SUNDAY
15-Jan-14 07.00:00] 19-Jan-14 08:00:00 0 1:00.00|Unit TIME.Hour SUNDAY
2014_01 19 15-Jan-14 08:00:00| 18-Jan-14 08:00:00 0 1:00:00|Unit TIME.Hour
2014_01_19 15-Jan-14 09.00:00] 19-Jan-14 10:00:00 0 1:00.00|Unit TIME.Hour
2014_01_19 15-Jan-14 10:00:00] 19-Jan-14 11:00:00 0 1:00:00|Unit TIME.Hour
2014_01_19 15-Jan-14 11.00:00] 19-Jan-14 12:00:00 0 1:00.00|Unit TIME.Hour SUNDAY
2014_01_19 15-Jan-14 12:00:00] 19-Jan-14 15:00:00 0 1:00:00|Unit TIME.Hour SUNDAY
2014_01_19 15-Jan-14 13.00:00] 19-Jan-14 14:00:00 0 1:00.00|Unit TIME.Hour SUNDAY
2014_01_19 15-Jan-14 14:00:00] 19-Jan-14 15:00:00 0 1:00:00|Unit TIME.Hour SUNDAY
2014_01_19 15-Jan-14 15.00:00] 19-Jan-14 16:00:00 0 1:00.00|Unit TIME.Hour SUNDAY
2014_01_19 15-Jan-14 16:00:00] 19-Jan-14 17:00:00 0 1:00:00|Unit TIME.Hour SUNDAY
2014_01_19 15-Jan-14 17.00:00] 19-Jan-14 16:00:00 0 1:00.00|Unit TIME.Hour SUNDAY _|WEEKEND
2014_01_19 15-Jan-14 18:00:00] 19-Jan-14 15:00:00 0 1:00:00|Unit TIME.Hour SUNDAY | WEEKEND
2014_01_19 19-Jan-14 13:00:00] L9-Jan-14 20:00:00 0 1:00.00|Unit TIME.Hour SUNDAY _|WEEKEND
2014_01 19 15-Jan-14 20:00:00] 19-Jan-14 21:00:00 0 1:00:00|Unit TIME.Hour SUNDAY | WEEKEND
2014_01_19 19-Jan-14 21.00:00] 19-Jan-14 22:00:00 0 1:00.00|Unit TIME.Hour SUNDAY _|WEEKEND
2014_01 19 15-Jan-14 22:00:00] 19-Jan-14 23:00:00 0 1:00:00|Unit TIME.Hour SUNDAY | WEEKEND

2013_01_19 19-Jan-14 23:00:00 20-Jan-14 00:00:00 0 1:00:00|Unit TIME.Hour SUND&Y [WEEKEND

| e | LVERoot Cause Compare | Eoiler Feed Pump Relative Production Summary Repert | Hourly Report | Daily Anamaly Investigatien GlogAL | DAYData | @

BN
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Excursion
Events

B H S &=

FILE HOME  INSERT  PAGELAYOUT — FORMULAS — DATA
F26 M fe
i B c D

Copy of Copy of UC2014 Power Gen Reports - Bxcel

REVIEW  VIBW  ADD-INS  PIDATALINK  PlBUILDER

Team

G H

? @ - 8 X

Todd Brown ~ H

Select a DAY

2014 01 25

Search Start
search End

1/10/2014| 10-1an-14 00:00:00

24-Mar-14 14:20:12

Unit Hame |Unit 1

20140125
$an Leandro Power Plant
Unit1
25-Jan-14 00:00:00
26-Jan-14 00:00:00
10: 0

Start Time
End Time
Duration

Duration (min) 1440.0
Day of vveek SATURDAY
Day Type VYEEKEND

WUCAFSURIPawer GeneratoniGenerationi0StSaft
PoweriSan LeandraPawer PlandUnic 1

Hement Path

ambient Temperature. Min
Ambient Temperature.Avg
Ambient Temperature. Max

HP Overall Hficiency.Avz
IP Overall Hfi

Gross MV.Start
Gross MV.End
Gross MVY.Min
Gross MW.Avg

OSlsoft. USERS CONFERENCE 2014

(76) Events during DAY ---2014_01_25--- on <<Unit 1>>

76 ---2014_01_25-- Events

76---2014_01_25--- Events

Boiler FazdPump
BearingTemp, 2

Bailer FeadPump
_Cantral Dil Pressurs
Anamaly, 2

Unit TIME Day, 1
Unit Shutdown, 0__

PowerFianthutDoun, e —_Bailerreedrump
Powe P larBtartUp, 0 a0 CBatarionAnomaly, ¢

~Feed  pnilerFesaPump
Low Dis chargs

Fump
Low

M spump
FART Fressure

il Low Feeder \ Anamaly, 0

niler Feed Pump
Vibration Anamaly, 0

Flow, 4

AN

| e

LIVE Root Cause Compare | Boiler Feed Pump Relative | Production Summary Report

EF hame
"
[ [eventcaegory Euert Termplste
Events Active In Range . ‘* ‘ EXCeI
Relative Time _ ~ [Event name: - Start tir ~ Durati ~ [Event template - [Primary element - [site .
Boiler Feed Pump #1 - Boiler Feed Purp Low Discharge Fld_24-lan-14 18:55:00 Boiler Feed Pump Low Discharge Flow Boiler Feed Pump #1[san Chartln
Boiler Feed Pump #1- Boiler Feed Purnp Low Purmp Speed -| 24-Jan-14 19:55:00 Boiler Feed Pump Low Purhp Speed Boiler Feed Purip #1_[san g
Boiler Feed Purnp #2 - Boiler Feed Purnp Low Bischarge Fld24-Jan-14 20:55:00 1 11:55.00|Boiler Feed Pump Low Discharge Flow Boiler Feed Pump #2_[san
Boiler Feed Pump #1- Boiler Feed Pump Control Oil Press] 24-Jan-14 2L:15:00] 25-Jan-14 01:55:00 0 4:40:00|Bailer Feed Pump Contrel Oil Pressure snoma[Boiler Feed Pump #L__[San
24-Jan-14 21:50:00] 3i-Jan-14 05.15:00 UnitTrip Unit 1 san
Boiler Feed Pump #3 - Boiler Feed Pump Low Purnp Speed -| 2d-lan-14 32:45:00] _36-lan-14 03 15:00 1 10:30:00[Boiler Feed Fump Low Purp Speed Boiler Feed Purp #2_[san
Mill 2- Mill Low Feeder Speed - 2014 01 24.23 2 4235320 25-Jan-14 00:01:00 0.0:07.40| Wil Low Feeder Speed il 2 San
2014_01_25 26-Jan-14 00:00:00 4 0:00:00] Unit TIME Day Unit 1 San
M1l 4 - MIll Low Feeder Speed - 2014 01 25.00 26-1an-14 00:32:30] _25-Ian-14 00:42:00 0.0:05:30] Mi1| Loww Feeder Speed il 4 San
Will 1- Mill Low Feeder Speed - 2014.01.25.00 25-Jan-14 00:32:50| _25-Jan-14 01:36:30 01:03:40|Miill Low Feeder Speed il 1 San
Will 2- Mill Low Feeder Speed - 2014.01,25.00 25-Jan-14 00:34:00] _25-Jan-14 01:41:20 01:07:20|Miill Low Feeder Speed il 2 san
Will L- Mill Low Feeder Speed - 2014.01,25.01 25-Jan-14 01:40:20] _25-Jan-14 02:22:00 0.0:42:40|Mil| Low Feeder Speed il 1 san
Mill L- Mill Lovr Feeder Speed - 2014.01,25.04 25-Jan-14 04:20:20] _35-Jan-14 04:32:30 0.0:12:10Mill Low Feeder Speed il 1 san
MIill 1= Mill Low Feeder Speed - 2014.01 3504 25-1an-14 08:34:00] _35-lan-14 04.36:30 0.0:04:30 Wil Low Feeder Speed il 1 San
WIll 1~ Mill Low Feeder Speed - 2014.01 2504 25-1an-14 04:40:50] _25-lan-14 08.05:30 03:22:40]Mil| Low Feeder Speed [XIEN San
WIill L- Mill Low Feeder Speed - 2014.01.25.08 25-1an-14 08:14:00] _25-Ian-14 08:40:00 0.0:26:00]Mil| Loww Feeder Speed il 1 san
Ml L~ MIll Low Feeder Speed - 2014 01 25.08 26-1an-19 08:46:40] _25-Ian-14 085350 0.0:07:10]Mil] Loww Feeder Speed il 1 San
[o0 -~ 09:09:00  [will 1 - Mill Low Feeder speed - 2014.01 25 09 25-Jan-14 09:09:00]  25-Jan-14 09:14:20 0.0:05:20|wiill Low Feeder Speed il 1 san |~
Hourly Report | Daily Anomaly Investigation | GLOBAL | DAvData | & | I O]

@O0OSlIsoftuUC | #UC2014 ©
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Pl Event Frames Demo Recap

AF Asset Based Pl Coresight Pl DataLink
Analytics
(Event Detection) GEECRSZENS) (Events in Excel)
« Configurable Event « Automatically » Explore Events and
Detection Discover Related Compare events
» Create Rules Once, Events » Easy Event Analysis
Apply to Many » Event Trending and Reporting
 History Regeneration » Root Cause Trending  Build Flexible Ad hoc
« Root Cause Events - View Event Attribute Reports Out of the
Values Box

"4

OSlsoft. USERS CONFERENCE ® @OSiIsoftuUC | #UC2014 © Copyright 2014 OSlsoft, LLC. W)
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Looking Ahead &
Roadmap Update
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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

NI e

s e

(3) Event Overlay Trend

Eventl Event3 Eventd Event5 Tempq e — e e High Pressure Startups Shutdowns EMEN]

AP [ Fraewy, E.._ Tt
W ol | A el il gl T ol iy AT 0 ol U [
B il 5 i 0 1l s iy W Bl e 1 e e N
W S B 1R ) MARILD A D0 R L0 1 & R - D
By DR W 3 e LI 1 e P LT 1 e 154 Votes
B e [ i i g e T 0 e el AT i e o :
Bl S e it g gl e o e A 1 B e e L

(7) SQC Chart (8) Line / Column Chart (Event x-axis)

Temp.Max

&0

0 (] —

Event 1 Event 2 Event 3 Event 4 Event 5 Event &




The Road to the Overlay Trend ... Building on Pl C$ Foundation

Future PI Coresight
Overlay Trend

Pl Coresight 2012R2 M Pl Coresight 2013

[

i e
|
i-l_llll\
— T e = =

i

Advanced EF Search Relative Time of Event Overlay Trend

Support Hierarchical Events (Operations, Phases, etc.)

Search for Events on Asset View EF Attribute Values Trend Data Over Events

@ Pl Coresight

OSlsoft. USERS CONFERENCE 2014 ® @OSlIsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC.



FUTURE

Year

.PI Event Frg

Pl Interfaces$

f‘r BES / ME{

-4

J7

= 1H

2 — Pl Event Frames for the Mainstream

mes Ggwerator

Pl AF Au
m Audit Vie
Pl System Acgess g4
|
|
|
|
, |
Pl Coresighft n
Related Evgnts m
P{ Coresight

rarchical Events

® Pl DataLink
:*Events in Excel

2H

dit Trail
er

Pl Web API v1.0
Initial Event
Support

et Based Analytics

m A Pl AF Ass
Event Detection

1H

2H

See Pl System Roadmap on
Tech Support site for updates

[ Pl Server 2014 R2
Batch to EF Migratio
(Kickoff of Wave 3)

PI Cloud Connect
Event Exchange

Pl Web API OData
More Event Support

Pl Coresight

RtReports

Pl ProcessBook

Pl Notifications

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

Event Comparison /
Overlay Trending

AF/EF Integrated into
Compliance Reports

Event Table

Event Subscription &
Notification

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

(® @0SlsoftUC | #UC2014
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Summary
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Pl Event Frames

Curtailment Bookmarks for your
Breaker Trip Real-Time Data
Downtime

>~ Your Data




PI Event Frames @@ P Web API — Initial EF Support
AZTT A% t\v @ Pl AF Asset Based Analytics — Event Detection

(\9 {@® PI DatalLink 2014 — Events in Excel

@@ P| AF 2014 — EF Value Capture, Locked EFs
@@ P AF 2014 — Audit Trail Viewer

03 @ Pl Coresight — Hierarchical Events
N |
Q @@ P Coresight — Related Events

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

@ Pl AF SDK — Programmatic Access
(\/ @ Pl AF — Pl Event Frames Database

(\/ @ Pl Event Frames Generator Q>

4
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Thank You to ALL our Development Teams and their Product
Managers that have been working so hard over the last several
years to release Pl Event Frames to the market:

« PIAF Team —Johnson City, TN

 PI AF Analytics (Abacus) Team — San Leandro, CA

« Batch Interfaces Team — Philadelphia, PA & San Leandro, CA

« Pl Coresight Team — Philadelphia, PA

Pl Data Access Team — Germany, Philadelphia, & Czech Republic
« Pl DataLink Team — San Leandro, CA

Pl Server Team (Batch Migration) — San Leandro, CA

Credits

f/}maﬁef%
Todd Brown & Chris Neloon

OSlsoftt USERS CONFERENCE 2014 (® @OSlsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC.
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Batch Process
Monitoring

Life Sciences

Batch Processing
Cycle Time

Chemicals

Batch Processing
Geneaology

N I

Pulp & Paper
Grade Runs / Grade Changes
Pulp Cooking

Come to the Batch
Customers talk tomorrow
@ 12:00 in Continental 5-9

OSlsoftt USERS CONFERENCE 2014

Events in T&D

Startups & Shutdowns
Loss of Generation/ Load
Frequency Deviations
Unusual Oscillations

Dally Load Curves

Bus Voltage Rate of Change

EREN
Events in Metals & Mining

Downtime / Reason Codes
Truck Fleet Events

Truck Deliveries

Material Transfers

Anode Tracking

Coll Tracking

Events in Oil & Gas -
Offshore

Pump Vibrations

Meter Pressure Excursions
Well Testing

Well Step Number / Phase
Ramp Ups / Ramp Downs
Downti

So the bottom line ...

Ak
Events in Power Gen

% Startups & Shutdowns
| Outage History

Peak vs. Off-peak Power
Environmental Excursions - NOx
Generation Availability Data System
Lake Level Low / Rate of Change

Events in Wind Power

Downtime | Outages
Turbine Faults
Generation Forecasting

- Lowvs. High Wind Production

Curtailments
Turbine Operating State

Events in Pulp & Paper

Equipment Startups
Downtime
Process Excursions

Events in Oil & Gas -
Downstream

Equipment Startups & Shutdowns
Crude Runs.

Catalyst Change Outs

Process Excursions
Environmental Excursions
Downtime

Events in Solar Power

Downtime
Sun vs. Shade Days

- ===
Events in Water Utilities
Leaks
Process Excursions

Water Source Level Excursions
Large Water Consumptions

Use Pl Event Framesll!

(® @0SlsoftUC | #UC2014

© Copyright 2014 OSlsoft, LLC.
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Pl Event Frames — Contact Us!

Todd Brown Chris Nelson
tborown@osisoft.com chelson@osisoft.com
Product Manager Director, Initiatives
OSlsoft, LLC OSlsoft, LLC

OSlsoft. USERS CONFERENCE 2014 (® @OSlIsoftUC | #UC2014
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Brought to you by @ OSl:-of.
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