OSlsoft.

Pl SYSTEM =

ROADSHOW .-
The Power of Data

DECISION READY IN REAL-TIME

O CE A NI A

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



“ AN What Is new with
.| = the PI System?

Presented by Michael Luo, Technical Consultant, OSlsoft

OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 2014, OSIsoft, LLC.
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What is part of our Infrastructure...

‘The pump is down - what's
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What is included in Pl Server 2014

« Time Series Data Storage « Mark Important Events
Pl Data Archive Pl Event Frames
e Contextual, Organize and Find  Notify Based on Conditions
Pl Asset Framework (Pl AF)  PI Notifications
 Analytics and Event Generation « System Management
 Asset-Based Analytics « Pl System Management Tool
« PIACE (Advanced Computing Engine) Pl Interfaces for System
Pl Performance Equations Management
Pl Totalizers
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Asset-Based Analytics

« Easy - empower users to build their own @

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

« And of course, Performance and scalability
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Asset-Based Analytics: Self-Service Analytics

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

@ o ® ® @
B0 P —

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

-
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File View Go Tools Help

78 Database [®]QueryDate - ® & (D Back 0 |H, Checkin <} « [£]Refresh | @@ Mew Template ~ |
Library

Gas Turbine

Search Element Templates 0 =
? I'\JL_LgEreen [ | e I Attribute Templates I Parts | Analysis Templates |
B Categories T T
.- [@] Analysis Categories i Name: [ﬂ:
- [ Atk Calegyries C @ Name Description:

Element Categories * P

.- 53] Reference Type Categories | 4w Categories: [
... [&1] Table Categories
£ [F) Templates Analysis Type: (@) Expression  (7) Rollup
- (% Element Templates
(5 Boiler
() Combined Cycle Power Plar
() Compressor Example Element: MuGreen\Houston\Power and Steam Generation\Gas Turbine 1
) Condenser

() Cooling Fan

-

() Event Frame Generation

|| [Beketd [ punctions
Name Expression

Value Output Attribute

Variablel

Insert functicns into the expression

Type an expression | Click to map All

Add a new expression

Abs
Acos
And
(f Steam Turbine Asin
& Unit
a Event Frame Templates Atn
Model Templates EPEY .
- TH Transfer Templates = Abs{number x) -
r. " 3 Return the absolute value of an integer or real number.
Example: Abs(1)

Scheduling: () Event-Triggered (@) Pericdic

et on

Gas Turbine Modified:3/13/2014 12:52:45 PM.
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Usage Scenarios
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Pl Event Frames

Events Shorten the Time to Insight

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

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

EF Start (Relative Time)

e i Tem T High Pressure Startups Shutdowns EMENT GANTT
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L R L WD L] S L
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(6) Manual Creation of Events (7) SQC Chart (8) Line / Column Chart (Event x-axis) (9) Histogram
Temp Pressure Flow TEmF'-M-EII A --q—-:---r-,--:r -:---.—-:—T-..
SetEFStart  SetEFEnd 60 '
&0
20
1aln
Ewvent 1 Event 2 Event 3 Event d Ewven
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File

View 6o Tools Help

7@ Database [HQueryDate ~ (O & D Back (0 B, Checkin 2 o« [&] Refresh | @ New Template ~ |

Search Element Templates O~

Boiler Feed Pump Turbine

Element | %o

B0

Template

@

=)

N

EF Start

Categaries
(€] Analysis Categaries
(5] Attribute Categories
Element Categories
Reference Type Categories
bl Cateqories
Templates
[ Element Templates

[ Air Heater

() Base Equipment

(% BatteryTemplate

[ Boller Feed Pump Turbine
o [y Circuit Breaksr
M. (@ Coal Plant
(% Combined Cycle Power Plant Template
(B Condenser Template
(B Feeder
(5 Gas Turbine Template
[ Generator
[ HRSG Template
(3 Load Tap Chanaer

Gereral | Attribute Templates | Ports | Anslysis Templates |

- Boiler Feed Pump Low Discharge Flow Anomaly
- Boiler Feed Pump Low Pump Speed

- Boiler Feed Pump Suction Pressure Anomaly
H  Bailer Feed Pump Vibration Anomaly

| Name: Boiler Feed Pump Vibration Anomaly

Description:  Boiler Feed Pump Vibration Anomaly

Categories

Analysis Type: () Expression () Rollup @) EventFy

.]/

Example Element: Generation\QSISoft Power\San Leandro Power Plant\Unit 1\Balance of Plant\Feedwater System\Bailer Feed Pump #1

Event Frame Template: [ Boiler Feed Pump Vibration Anomaly

Name Expression

StartTrigger

Trigger

Time
True

T [ Pole Transformer

(% Steam Turbine Template

[ Substation

(@ TRTemplate

(@ Turkine

(& Unit

[ Wind Farm Fleet

(@ Wind FarmTemplats

(& Wind Turbine

g Event Frame Templates

o g 2014_01_Terplate

- g Boiler Feed Pump Bearing Temp

=8 Boiler Feed Pump Cavitation Anomaly

5 Boiler Feed Pump Contral Ol Pressure Anomaly
/5 Boller Feed Pump Low Dischargs Flow

Feed Pump Low Pump Speed

tion Pressure Anomaly

- g Cireuit Breaker Oper afi
5 GT Exhaust Gas Temperature Anomaly
=5 High vibration

o g Ml Low Feeder Spesd

=5 Operation

P,

Root Cause

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

if ('Inboard Bearing Vibration X' » 'Bearing Vibration High Limit') Then true else if ('Inboard Bearing Vibration Y' »
"Bearing Vibration High Limit') Then true else if ('Outboard Bearing Vibration X' > 'Bearing Vibration High Limit')
Then true else if ('Outboard Bearing Vibration Y' » '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: 30

Functions.

Insert functions into the expression

All

<

¥
B

E

Coth
fer

[<]

Duration: 1

Name: Root Cause

= Generate child root cause event frame before parent event frame starts

Category: |

Child e

¥

e Unit of Measure

Events

I@Analy:es

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

Attributes

Stheduling: @ Event-Triggered () Periodic

Trigger on [Anylnpm

Boiler Feed Purmnp Turbine Modified:3/27/2014 12:29:

Slsoft. PI SYSTEM ROADSHOW 2014

Type = EF
Generation

PE
Functions




Results
Preview

\\UCAFSVR\Power Generation - PI System Explorer [=la] x |
File  Edit Miew Go Tools Help
7 Database P QueryDate + @ @& (D Back () B, Checkin %3 « [£]Refresh (3 New Element + | Search Elements o v|
Elements Boiler Feed Pump #1
5 Elements | General | chid Blements | Attributes [ Ports | Analyses | version |
[=l- (J Generation - =
e (9 OSISoft Power | i) ] ‘ Name: Bailer Feed Pump Vibration Anomaly
g Ei‘g CrlaaZiner P\iant e B @ MName Backfilling Description:
- Cleweland Pawer Plank =
& Houston Power Flant & =@ H Bcfler Feed Pump Low Discharge Flow Anomaly [] Categories: .
[ ( Philadelphia Power Plant @ ® | BoilerFeed Pump Low Pump Speed [ - = = '
= (3 San Leandra Power Plant ® @ | Boiler Feed Pump Suction Pressure Ancmaly ) Bxpression () Rellup (@) Event Frame Generation
E-- @ Uit 1 © ® | BoilerFeed Pump Vibration Anomaly )
5 Air Heater
( Balance of Plant
B [ Feedwater System Event Frame Templatd]
(G0 Boiler Feed Pump #1
o (1 Boiler Feed Pump #2 Start Time: | *-Tw E
(F Generator
& mils Name Exprl  End Time: |* E ‘7
& Turbine . . = Ral
[#-- [ Wind Power Generation Fleet SarEnEsT B Mame Duration Start time End time /
- ? Tfaﬂsm‘“:” and Distribution EndTrigger - Boller Feed Pump Vibration Anomaly - 2014,03.28.15 01:5730 3/28/2014 3:57:11 PM | 3/28/2014 5:54:41 PM =
@, Flement Searches - Boiler Feed Pump Vibration Anomaly - 2014,03.29.15 01:5730 3/29/2014 3:57:11 PM [3/29/2014 5:54:41 PM
Add Tgoiler Feed Pump Vibration Anomaly - 2014.04.01.00 06:58:18.0144860 | 4/1/2014 12:43:11 AM L
StartTrigger true for: z
= Generate child root cause event frame before parent event frame starts Retumn the absolute valus of an integer or real n 1
,,,,,,, Duration: 1 Example: Abs(1)
(7 Elements MName: Root Cause
= Event Frames Category: | | - ‘ Attributes
Library
om Unit of Measure Scheduling: (@) Bentlnggetd ClRerodic
[ Analyses Trigger on [Any Input -] ® Connected to the Pl Analysis Service.
1/1/15701 00 A,
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Eile  ¥iew Go  Tools  Help

T Database [ Query Date ~ O & @ Back () |H, Checkin &) « Refresh
Analypses Analyses
|rchonse a filter 8 checked analyses o _

Analysis Template [~]

[v] status B  Element Name Template Backfilling Start checked analyses
A7) 7 --- stop esked analvses
No Template (1) H Generation\05ISoft Power\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwater System'Bailer Feed Pump #2  Boiler Feed Pur Boiler Feed Pump Vibration Backfill chedked analvses
Boiler Feed Pump Turhfne\ﬂmler Feed Pump Cavitation Anomaly (8) H Generation\05ISoft Power\Philadelphia Power PlantiUnit 1\8alance of Plant\Feedwater System\Boiler Feed Pump #1  Boiler Feed Pur Boiler Feed Pump Vibration
Boiler Feed Pump 1urh!ne\Bo\|er Feed Pump Ct-mlml 0‘_' Pressure Anom I Generation\05ISaft Power\Philadelphia Power PlantiUnit 1\Balance of Plant\Feedwater System\Boiler Feed Pump #2  Boiler Feed Pur Boiler Feed Pump Vibration
::::: E:: x:: I:::::\\:::::; Fr:j E:z: 1‘3:‘;:::;:;":::;::: I+ Generation\05ISoft Power\San Leandro Power PlantiUnit 1\Balance of Plant\Feedwater System\Boiler Feed Pump #1 Boiler Feed Pur Boiler Feed Pump Vibration
Bailer Feed Pump Turbine\Boiler Feed Pump Low Pump Speed (8) H Generation\05ISoft Power\San Leandro 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 Suction Pressure Anomaly H Generation\0SISaft Power\Houston Power Plant\Unit 1\Balance of Plant\Feedwater System'\Boiler Feed Pump 22 Boiler Feed Pur Boiler Feed Pump Vibration
Boiler Feed Pump Turbine\Boiler Feed Pump Vibration Anomaly (8) I+ Generation\05ISoft Power\Houston Power PlantiUnit 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\GTExhaustGasTempDiffPIvP4 (2)

Gas Turbine Template\GTExhaustGasTempDiffP4vP1 {2)

Gas Turbine Template\GTExhaustGasTempDiffP4vP2 (2)

Gas Turbine Template\GTExhaustGasTempDiffP4vP3 (2)

Gas Turbine Template\GTExhaustGasT: by (2)
Mill\Mill Low 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)

Backfill
Events into
History

Analysis details ®

Ovenview | Errors And Warnings |

<] o HE | Boiler Feed Pump Vibration Anomaly i @ Status

Analysis type: Event Frame Generation In AF: Enabled
3 Elements Description: In PI Analysis Service: Running
— Event Frames Element path: Generation\05ISoft Power\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwater System\Boiler Feed |
Template: Boiler Fead Pump Vibration Anomaly

i1 Library Schedule: Natural

mm Unit of Measure <]
@ Analyses Analysis configuration

Analyses
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H % &= Copy of Capy of IC2014 Power Gen Reparts - Excel ? E - x
HOME INZERT PAGE LAYOUT FORMULAS DT REWIEW WIEMY ADD-IMS Pl DATALIMK PIBUILDER Team Todd Brown = H
Hz20 e I v
N\ B C o} E F G H | 1 K L
site Mame | San Leandro Power Plant
AF D L Search Start 1/10/2014 0:00| 10-Jan-14 00:00:00 Unit Mame |Unit 1
Search End | * 24-Mar-14 14:17:41 Pump Mame |Boiler Feed Pump #1
Querles /&ation [PI AF] PRESSURES
Inboard Bearing Vibration Inboard Bearing Outboard Bearing Discharge Inboard Bearing| Outboard Bearing
9 X Vibration ¥ Vibration X Dutboard Bearing Vibration Y| Bearing Oil Pressure| Control Oil Pressure Pressure| Suction Pressure Temperature Temperature
10 oM mils mils mils mils psi psi psi psi deg F deg F|UOM
1 value at Start: 10-lan-14 00:00:00 00 | 156 139l | 1.50( | 155 15.04 32.33 3675.56 11617[0 135 82 [0 122 56 |Walue at Start: 1
12 Value at End: 24-Mar-14 14:17:41 ||| 0.09 0.13 o.0s] 0.05 5.40 34139 26 38 szs9l | sosa| 51.67 |Walue at End: 24
13 ini | .05 005 o4l 0.04 211 2952 7594 o0l 1 sise|l 7344 Minimum
14 Average|| | B oomlE¥ = o 1.26 14.14 5287 2796.92 1230400 1o1lz|0 110.50|Average
Maxi [ oo z 11/ 1.88 1012 30,91 408123 ao7az2ll 1a232)0 12720 b
stoev[l | 222l ool | 062 3 69 096 1687 24 a6 10] | (1] 16.71|stDer
EF NAME EVENT CATEGORY EVENT TEMPLATE
Events |reiesyl ] - [+ L] |
Minimum HVaLUE! Eailer
Average #VALUEL 281 <<Boiler Feed Pump #1>> Events Feed
StdDev #vaLUE! 140 Fump
— Maximum #VALUEL CL A
-- 120
27 (B Start time End time Duration |Event template Duration Minutes
28 | [Boil "ump #1 - Boiler Feed Pu 10-Jan-14 00:00:00 11-Jan-14 06:40:00 Boiler Feed Pump Low Discharge Flow D 1540.0 1o
29| [Boile \ump#l-hniler’Feed Pu 10-Jan-14 00:00:00 11-Jan-14 06:40:00 Boiler Feed Purmp Low Discharge Flow 1640.0 0 EXCeI
30 BollerF\ ‘pmp #1 - Boiler Feed Pu 10-Jan-14 00:00:00 10-Jan-14 00:55:00 0 0:55:00|Boiler Feed Purnp Cavitation Anomaly 55.0 60
31 | [Boiler Fe ‘Jmp #1 - Boiler Feed Pu 10-Jan-14 00:00:00 10-Jan-14 00:55:00 0 0:55:00|Boiler Feed Purnp Cavitation sAnomaly 55.0 a0 o
32 | [Boiler Feed\ limp #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 . C h artl n g
33 | [Boiler Feed Nmp #1 - Boiler Feed Pu 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 Purmp #1 - Boiler Feed Pu 10-Jan-14 09:35:00 11-Jan-14 11:30:00 Boiler Feed Purnp Cavitation anomaly |:| 1555.0
35 | [Boiler Feed Purmp #1 - Boiler Feed Pu 10-Jan-14 09:35:00 11-Jan-14 11:30:00 Boiler Feed Purnp Cavitation sAnomaly |:| 1555.0
36 | |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 20.0
37 | [Boiler Feed Purnp #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 20.0
38 | [Boiler Feed Purmp #1 - Boiler Feed Pu 11l-lan-14 01:30:00 11-Jan-14 01:50:00 0 0:20:00|Boiler Feed Purnp Bearing Temp 200
39 | [Boiler Feed Purmp #1 - Boiler Feed Pu 1l-lan-14 01:30:00 11-Jan-14 01:50:00 0 0:20:00|Boiler Feed Purnp Bearing Temp 200
40 | |Boiler Feed Purmp #1 - Boiler Feed Pu 11-Jan-14 07:35:00 11-Jan-14 07:50:00 0 0:15:00|Boiler Feed Pump Cavitation Anomaly 15.0 ) A of A &'5
41 | |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 Anomaly 15.0 + * \é“"‘ @
42 | |Boiler Feed Purnp #1 - Boiler Feed Pu 1l-lan-14 08:20:00 11-Jan-14 08:30:00 0 0:10:00|Boiler Feed Purnp Cavitation sanomaly 10.0 «
43 | |Boiler Feed Purnp #1 - Boiler Feed Pu 1l-lan-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 Purmp #1 - Boiler Feed Pu 11-Jan-14 0§:25:00 11-Jan-14 08:50:00 0 0:25:00|Boiler Feed Pump 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
46 | |Boiler Feed Purnp #1 - Boiler Feed Pu 1l-lan-14 12:35:00 12-Jan-14 18:35:00 Boiler Feed Purnp Cavitation anomaly D 1500.0
4 Boiler Feed Purno #1 - Boiler Feed Pu 1l-lan-14 12:35:00 12-Jan-14 13:35:00 Boiler Feed Purno Cavitation &nomal [l 1800.0 -

LIVE | LIVE Root Cause Compare ‘ Boiler Feed Pump Relative

Production Surmrmary Report

Hourly Report

Daily Anoraly Investigation

Slsoft. PI SYSTEM ROADSHOW 2014
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BHS & =

Copy of Copy of UC2014 Pouer Gen Reports - Excel

T =

g X

HOME IMNSERT PAGE LAYOUT FORMULAZ DATA REVIEW WIEWY ADD-IME PI DATALIMEK FIBUILDER Team Todd Brown - H
F26 M £ .
Dail £ B C E F G H | 1 K Z
y Select a DAY Search Start 1/10/2014| 10-Jan-14 00:00:00 Unit Name | Unit 1
Data |2014_u1_25 Search End | ® 24-Mar-14 14:20:12 v
7 (76) Events during DAY ---2014_01_25--- on <<Unit 1>>»
o [ony rmE 0101 25 76---2014_01_25--- Events
¢ [site san Leandro Power Plant 76--2014_01_25-- Events o | Colerfeedrume o BT
10 unit Unit1 %l Seenmreme? /7 anomaly, 2
Unit Shutdown, 0 . - g
11 |Start Time 25-lan-14 00:00:00 PowerPlanihutDown, :rri"p( 7~ BailerFaedPump
12 ||End Time 26-Jan-14 00:00:00 Fowerflantartlp, 0_- a4 Cidilarion Anamaly, 4
13 |Duration 1 0:00:00 / B :::::' - —E'E!::;;::g!p
14 | Duration {min) 1440.0 _ Low Flow, 4
15 |Day of Week SATURDAY \ ‘ BT ¥eed Pump
16 | |nay Type WEEKEND — -_‘fffff"mtflsﬁﬂm
WUICAF SYRIPower GenerationiGenerationyOSISaft & > & S il Low Feeder Y o
Hement Path PowenSan Leandro Power Plantilnit & ;‘f’ ?,,"’& . kf‘v" & 3;" \f‘f ‘@f & Spesd, 47 \paterFeedrums
JEAR A “f S Vibration Anomaly, 0
Ambient Temperature. Min _ #3“‘\ Qﬁ‘ +
Ambient Temperature.Aug _ ,f’ :fé
Ambient Temperature. Max “& s
22 TURBINE OVERVIEW \
23 ||HP Dverall Hficiency.Avg 0.00
24 |IP Overall Hficiency.Avg 0.00 EFMame \/
26 || Gross MW.Start I Everit Catagory Evert Template
27 |Gross MW.End Events Active In Range o | o Excel
28 |Gross MW.Min
29 |Gross MW.Aug Relative Time  ~ [Event name - Start tir ~ End ti Event template - C h arti n
36 00 -- 05:05:00 Boiler Feed Pump #1 - Boiler Feed Purnp Low Discharge Fld 24-Jan-14 18:55:00| 29-Jan-14 21:55:00 Boiler Feed Pumnp Low Discharge Flow g
38 00 -- 04:05:00 Boiler Feed Pump #1 - Boiler Feed Purp Low Pump Speed -[ 24-Jan-14 19:55:00| 29-Jan-14 21:55:00 Boiler Feed Purnp Low Purnp Speed
a1 00 -- 03:05:00 Boiler Feed Pump #2 - Boiler Feed Pumnp Low Discharge Fld 24-Jan-14 20:55:00|  26-Jan-14 08:50:00 1 11:55:00|Boiler Feed Purnp Low Discharge Flow
43 00 -- 02:45:00 Boiler Feed Pump #1 - Boiler Feed Pump Control Qil Press| 24-Jan-14 21:15:00| 25-Jan-14 01:55:00 0 4:40:00|Boiler Feed Purnp Control Qil Pressure Anoma| BoiTEFTEEd PUMP %1 Elal
a7 24-Jan-14 21:30:00 31-lan-14 05 15'Dﬂiumtﬂ'\p Unitl 5an
48 00 -- 01:15:00 Boiler Feed Pump #2 - Boiler Feed Pump Low Pump Speed -[ 24-Jan-14 22:45:00|  26-Jan-14 09:15:00 1 10:30:00|Boiler Feed Purnp Low Purnp Speed Boiler Feed Purmp 42 [San
53 00 -- 00:06:40 Ml 2 - Mill Lowe Feeder Speed - 2014.01.24 23 24-Jan-14 23:53:20| 25-Jan-14 00:01:00 0 0:07:40|Mill Low Feeder Speed Mill 2 San
54 1 2014_01_25 2g-Jan-14 00:00:00 1 0:00:00|Unit TIME.Day Unitl San
58 EXCUrSIOn 00 -- 00:32:30 il 4 - Mill Lowe Feeder Speed - 2014.01.25.00 25-Jan-14 00:32:30)  25-Jan-14 00:42:00 0 0:09:30|Mill Low Feeder Speed il 4 San
a1 00 -- 00:32:50 ML - Ml Lowe Feeder $peed - 2014.01.25.00 25-Jan-14 00:32:50|  25-Jan-14 01:36:30 0 1:03:40|Mill Low Feeder Speed Ml 1 San
[43] Eve ntS 00 -- 00:34:00 Ml 2 - Ml Lowe Feeder $peed - 2014.01.25.00 25-Jan-14 00:534:00|  25-Jan-14 01:41:20 0 1:07:20|Mill Low Feeder $peed Mill 2 San
69 00 -- 01:40:20 Ml 1 - Mill Lowe Feeder $peed - 2014.01,25.01 25-Jan-14 01:40:20( 25-Jan-14 02:22:00 0 0:41:40(rill Loww Feeder Speed Ml 1 San
T3 00 -- 04:20:20 Bl 1 - Mill Lowe Feeder $peed - 2014.01.25.04 25-Jan-14 04:20:20( 25-Jan-14 04:32:30 0 0:12:10(rill Loww Feeder Speed Ml 1 San
7 00 -- 04:34:00 ML - Mill Lowe Feeder $peed - 2014.01.25.04 25-Jan-14 04:54:00| 25-Jan-14 04:38:50 0 0:04:30|Mill Low Feeder $peed Ml 1 san
a1 00 -- 04:40:50 Ml L - Mill Low Feeder $peed - 2014.01.25.04 25-Jan-14 04:40:50|  25-Jan-14 08:03:50 0 3:22:40|Mill Low Feeder $peed Mill 1 san
a5 00 -- 08:14:00 il 2 - Mill Lowr Feeder $peed - 2014.01.25.08 25-Jan-14 08:14:00) 25-Jan-14 08:40:00 0 0:26:00|Mill Low Feeder $peed Mill 1 fan |
82 00 -- 08:46:40 Ml L - Mill Low Feeder $peed - 2014.01.25 08 25-Jan-14 0&:46:40| 25-Jan-14 08:53:50 0 0:07:10|Mill Low Feeder $peed Mill 1 san
a3 00 -- ML - Pl Lowe Feeder Speed - 2014.01,25.09 25-Jan-14 092:09:00|  25-Jan-14 09:14:20 0 0:05:20|Mill Low Feeder speed Il 1 san | v
‘ LIVE | LIVE Root Cause Compare | EBoiler Feed Purmp Relative Production Sumrmary Report Hourly Report Daily Anomaly Investigation GLOBAL DY Data ‘ @ [4] | v
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LS (00| @ hetp://74 17101, 118/ Coresight/#/ Displays/67/NewDisplay1

© PI Coresight

[E] Assets
WUCAFSVRA\Power Generation\Generation\OSl5cft Power
A [.[\Cleveland Power Plant

n Unit 1

4 [-I\Cleveland Power Plant\Unit 1\Balance of Plant\Feedwate
T Eoiler Feed Pump #1
T Boiler Feed BPump #2

A [.]\Houston Power Plant

n Unit 1

A [.I\Houston Power Plant\Unit 1\Balance of Plant\Feedwater

Events = &
Events from 12/1/2013 12:00 AM - 3/4/2014 12:00 AM
» (D 20140302

3/2/2014 12:00:00 AM - 3,/3/2014 12:00:00 AM

» (20140301

3/1/2014 12:00:00 AM - 3/2/2014 12:00-:00 AM
» (D 20140228
2/28/2014 12:00:00 AM - 371/2014 12:00:00 AM - (1)

4 (D) unit 1- Unit Trip - 201401.24.21
1/24/2014 9:30:00 PM - 1/31/2014 5:15:00 AM

©)

(1d)

(1d)

(6d Th)

> Time Range
P Data ltems

000PM  (2h)

P TimeRange
P Data ltems
} Assets

P (D Unit 1 - Unit Trip - 2014.01.02.05

1/2/2014 53716 AM - 1/7/2014 21534 PM (5d 15h)

L-a @ Pl Coresight - NewDisplayl > .

Display

NewDisplayl | W

®  Unit 1|Field Amps
Bad Input A

O Unit 1|Field Volts | #
14678 v

Unit 1}Gr
43478

@ Unit 1|Gross Vars
10774 MVAR

B Unit 1]H2 Purity
99736 %

O Unit 1JH2 Temp
06.526 deg F

4 Unit 1|Net Vars
6.23456 MVAR

1 21045045101 99 40

0.1
0 1400 1098.596.55

1/24/2014 7:30:00 PM

1/24/2014 9:30:00 PM |

aring Vibration

mils. 037632

o Boiler Feed Pump #1[Inboard Bearing Vibration X

+ B ¢ Boiler Feed Pump #1|Outboard Bearing Vibration X

0.39578

W Boiler Feed Pump #1|Bearing Oil Pressure

mils mils mils 16.67 psi

A5 225217
0.425

0.375

0.35

0.225

+5e

1/24/2014 7:30:00 PM

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

vawasie7s0com (3] [sh)] (3] [w] (ime]
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Pl Coresight — Anomaly Events

LB ()| @ nttpy 74217101, 218/ Coresight/#/Displays/67/NewDisplay1 P~ ¢ || @ picoresight - NewDisplayl % .

o Pl Coresight + New Display

% | NewDisplayl | "W
Undo  Redo
] Assets ® ®  Unit 1|Field Amps | @ Unit 1|Field Volts | #  Unit 1[Gn @ Unit 1|Gross Vars | B Unit 1H2 Purity | @ Unit 1H2 Temp | & Unit 1|Net Vars
\WJCAFSVR\Power Generation\Generation'\OSISoft Power Bad Input A 0.57726 ) 1.5742 -20525 MVAR 99,736 % 82479 degF -2.6753 MVAR
M []\Cleveland Power Plant 180 20 101 98 12
n Unit 1
A [-\Cleveland Power PlantiUnit T\Balance of Plant\Feedwate
T Boiler Feed Pump #1
T Boiler Feed Pump #2
A [.\Houston Power Plant
n Unit 1
A [.I\Houston Power Plant\Unit 1\Balance of Plant\Feedwater
Events = & @
Events from 1/24/2014 530 PM - 1/24/2014 11:30 PM o1 ———
P (D Boiler Feed Pump #1 - Boiler Feed Pump Suction Presst O p——
1/24/2014 93500 PM - 1/24/2014 10:20:00 PM {45m) .
1/24/2014 9:15:00 PM 4h 40m 1/25/2014 1:35:00 AM
4 (D) unit 1- Unit Trip - 201401.24.21
1/24/2014 930:00 PM - 1/31/2014 51500 AM  (6d Th) E ®  Boiler Feed Pump #1|Inboard Bearing Vibration | © Boiler Feed Pump #1[inboard Bearing Vibration X | ¢ ¢ Boiler Feed Pump #1|Control Qil Pressure
P Time Range E 011633 mils 0.065552 mils 32.004 psi
P Data ltems \
} Assets
> @ Root Cause

1/24/2014 T30:00 PM - 1/24/2014 G3000 P (2h)
4 (D Boiler Feed Pump #1 - Boiler Feed Pump Control Oil Prd
1/24/2{H4 9:15:00 PM - 1/25/2014 1:5500 AM  [dh 40m)
P TimeRange
P Data ltems
P Assets

> @ Root Cause

1/24/2014 9:05:00 PM - 1/24/2014 S:15:00PM (10m)

> @ Boiler Feed Pump #1 - Boiler Feed Pump Low Pump Spi
1/24/2014 7:55:00 PM - 1/28/2014 8:55:00 PM  (5d 2h)

} @ Boiler Feed Pump #1 - Boiler Feed Pump Low Discharge 0.1 0.05 71.55
/24/2014 65500 PM - 1/28/2014 85500 2M  (5d 3h) 1/24/2074 8:15:00 PM

[ e m e - -

4h 40m 1/25/2014 1:55:00 AM

[1h] [8h] [1d] [1w| [1me]| [ & Now | 1/25/2014 1:55:00 AM
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AONRS 2014 2015 FUTURE

See Pl Syst Road
Year 1H 2H 1H 2H Tegﬁ Sup)[;zr?rgiteofirrﬂsgzﬁgs
EF Wave 2 — Pl Event Frames for the Mainstream

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

. Pl Event Ffames @enerator

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

Pl Interfaceg
Event Detection
[ H Pl 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 Trail
Audit Vieyer

Pl ProcessBook Event Table
Pl Cloud Connect

g Event Exchange PI Notifications Event Subscription &
Notification

Pl Web API OData
More Event
Support

PI Coreigh
Hierarchial Even® *PI Web APIv1.0

Initial Event
u Support

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

e 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

OSlsoft. PI SYSTEM ROADSHOW 2014 (€) Copyright 20M, OSlsoft, LLC.



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 (€) Copyright 20M, OSIsoft, LLC. 25J



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
— 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
\\phldavinci64\imports
Testing Imports123
\imickey\users\PBViewer\Custom
test

Joyce2test
\icstestitest
\lcstest\Testimporis
123

000_Ihavetoptagthough 123 a 182 a3ad 1

AAA_I_want_the_to |
aardvarkAdHocabC ..z
.coresight.empty...

L abel2 NotCoresight 3

e

OnceUponATimelMadeAR";
-Eﬁlﬁiﬂd.h\una&naﬂna—v

e -~ —— m—

OSlsoft. PI SYSTEM ROADSHOW 2014
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-
P I O reS I h t O 4 — — IOOkup '
C g 2 1 B-210|Burner 1214
PHLAFS03\DaVinciiNuGreen\Houst: d

lon\Cracking...
7/1/2014 10:04:37 PM

B-210|Fuel 2,083.5
PHLAFS03\DaVinciiNuGreen\Houston\Crackil

n\Cracking...
7/1/2014 10:04:44 PM

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

B-210|Fuel Gas Flow 65-‘19
PHLAFS03\DaVinciNuGreen\Houston\Cracki k sft3th

cking. ..
7/1/2014 10:03:15 PM

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 () Copyrire 20w osisan. Luc. (i




Pl Coresight

TOTAL STATION OVERVIEW

—— — SAN LEANDRO POWER PLANT
. BTU/KWH S02
3 0 1 T AN Steam Temps.  Superheat Sprays SCR
| 28 A 59 4 KPPH MO
= B 200 °F
| Psi A K MNOX In x
| apm Ppacity
P.F.212.74 ppm
| RPM .
FW Leaving Econ.
| 362 Mg l]g 7 sCR Delta P 16.70 Baromets -
. Temp
28 msi
L "WE',F;'"“E Tem'“, g | sores 70 wind spefid -
g 173 : 60 wind Di
1565 MO Out
B 318 %
; -25.62% Oxygen 21.62 % P by
Circ Water QUT A 67 %  eaters 5 4 -
/ 310 orait 276.1% FW Entermng Econ.
Sec. Air —
13 °F M;;D":'!s Gas Temp
el Into APH
F A Avg. Precip Power
B
=
\ ) Low Pressure Heaters Avg. Cold End Temp APH Delta P — ID Fans
: Feed Pum A 55 °F A
Psi P 324° A e B g °F i
< ° ATEE o 15.°F 3 To Economizer 044 Tilts 141
Inlet 3 . | PA ':ans APH Gas TempOout || e
L/ —
Boiler Feed Pumps 1“1- | A
KPPH % RPM Total Coal Flow  Total Heat Input _ AB B
A 723 0 110 AB ot 18 2
B 6 4 KPPH MMBtu %se ol 5 %

s mint
O 01.WTG04 Turbine Availability. CALC

< ah > m 25/08/2014 12:34:27 PM
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Pl Coresight 2014

| need to integrating Pl
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

O8lsoft | Esri | Oil and Gas Dashboard

eofen
2 "y | Add | Search. Alerts (8) A
GeoFenceld Category Name Incident Name Resource Resource Name  Description As
~ | Danger Zone 1 Ttems 2 1~ Cumulative 8 Ttems |
DangerousArea/Danger Zone  Dangerousérea Danger Zone |2 g 2 bout Miguel Ongoing for last 54 seconds. [
~l Drilling Activity 1 Ttems L Dang: Y it Miguel Ended at Maon Jan 06 17:18:05 UTC 2014 and lasted for 36 seconds.
e o s 5 Roustabaut Carl  Onoainn for last 3 minutes and 40 sscnads. - |

R e, R £
« m ] " ‘|

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

Desktop
browser only

e9e o .

Displays built
in Pl
Coresight

OSlsoft. PI SYSTEM ROADSHOW 2014 (€) Copyright 20M, OSIsoft, LLC. 30J

Any modern browser

Homepage ..

Mobile site ==
HTML o (-

E ¢ 'f} s - PB Displays

Native Apps

“‘*'i_( IPad
“  iPhone

N



Future Data
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UC Shn Franciscq
ZI

Actual start
on Future Data

Future Data considered,
Scalability @ higher priority

2006 2007 2008 2009 2010 2011 2012 2013 2014

2005

-apyright 2014, OS5lsaft, LLC.
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Customer
Installations 2014

A s

20K

" PI3
(Unix, NT}

200

1980 1990 2000 2010 2020 2030
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FUTURE DATA “PERFECT STORMS”

PI Event Frames
Analysis, Reporting, Visualization

Use Case: capture and search forecast metadata

BEHS @3-+ UC2014_0SI_DataLink_PaintBatches - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Pl DATALINK
— -

e &G4 GR &8 %W QB B -y
Cument Archive Compressed Sampleé Timed Calculated Time  Explore Compare  Search Asset  Properties Update

Value Value~ Data~ Data~ Data Data~ Filtersd ~ - - - Filter ® Hep

Single Value Multiple Value Calculation Events Search Properties Update Fesources

Fs - fo || {=PIEFDat!"\\WILDEBEEST\MOB-EF Migration",'LIVE EXPLORE'ISCS3,'LIVE EXPLORE'1$CS4,1,'LIVE EXPLORE'ISCSS, 'UIVE EXPLORE'ISCSE, LIVE EXPLORE'ISCSZ, ™", """ "™ ™! lactive in rangs

A B C E F H | J

1 [ [eanpke e [Eentname Child1 |chila 2 |enild3 [Product  [start time |end time [B& | Explore Events
2 | |AFDB \WWILDEREEST\MDEPAINT _323 BLUEPAINT 14-Mar-14 01:26:00 14-Mar-14 02:35:00 01 Database

3 Search Start 3/14/2014 PAINT_323 EUP_COLDR::l-l BLUE PAINT 14-Mar-14 01:26:01 14-Mar-14 02:16:01 00 \\WILDEBEEST\MDB-EF
4 | |Search End [ PAINT_323 |UP_COLOR:1-1 OP_COLOR:1-1 14-Mar-14 01:26:01 14-Mar-14 02:16:01 00 Sonch st

5 EF Name P PAINT_323 .UD_CDLOR:]-I -IOP_COLOR 1-1  FLL1-1 14-Mar-14 01:27:01 14-Mar-14 01:41:01 00 m
6 EF Template PiBaich PAINT_323 UP_COLOR:1-1 OP_COLOR:1-1 DUMP:1-1 14-Mar-14 01:42:01 14-Mar-1402:14:01 00

7 Unit Name . PAINT_323 EUF'__BLEND:I-I BLUE PAINT  14-Mar-14 01:26:01 14-11ar-14 02:26:0L 0 1 ,711130”“
8 PAINT_323 }UP_BIiND:l-l OP_CHARGE:1-1 14-Mar-14 01:28:01 14-Mar-14 02:01:01 00 HeH

g |Prr.u|u:l BLUE PAINT PANT_323 ‘UP_BLEND:l-l OP_CHARGE:1-1 CHG_BASE:I-1 14-Mar-14 01:28:01 14-Mar-14 01:39:01 0 D‘ [ Limit io database level
10 PAINT_J22 |UP_DLCND:1-1 OP_CI IARGC:1-1 CIIG_COLOR:1-1 14-Mar-14 01:40:01 14-Mar-14 02:00:01 00

11| PAINT_323 \UP_BLEND:1-1 OP_FINISH:1-1 14-Mar-14 0203:01 14-Mar-14 02:27:01 00 [Z] moresaarch egtions
12 PAINT_323 ‘UP_BLEND:l-l OP_FINISH:1-1  AGITATE:1-1 14-Mar-14 02:03:01 14-Mar-14 02:12:01 00

12| Instructions for a smooth live batPANT_323 iUF‘_BLEND:l-l 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 1
17 Filter on Product PAINT_330 ‘UD_CDLORd-l OP_COLOR:1-1  FILL:1-1 14-Mar-14 12:37:01 14-Mar-14 12:44:01 0 D‘ Mo Baralion

18 PANT_330 }UF’_@LOF\t]-l OP_COLOR:1-1  DUMP:1-1 14-Mar-14 12:46:01 14-Mar-14 13:06:01 00

OSlsoft. PI SYSTEM ROADSHOW 2014
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FUTURE DATA “PERFECT STORMS”

PI Integrator “CAST" for Hadoop
Big Data Analytics

Use Case: feed predictive data back to the Pl Server

PI Integrator for Esri ArcGIS
Geospatial Forecasts (e.g., Weather)

Use Case: overlay future data on live maps

Pl Infrastructure for Statistical Analytics
Information =>Insights: Complex Analytics
00| ¢
@. % ok ETCIoansing
Fy ———
i
2 99T et | &
_ﬁ 2 Kigrien { e 3 Data
»& "‘, ; Cleanse Shape CAST
i L‘ % DATA _#iDsta Asselstvenm As;.eal&‘a::d |
““ D ‘ i Pl Syslom System of Record / Real-time Analytics

|

OSlsoft. PI SYSTEM ROADSHOW 2014

Brlnglng Space &
w‘\, Time Together

@05'&:(‘)2&. - @esri

(C) Copyright 2014, OSIsoft, LLC.
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More Than Meets the Eye

e )
Manageability
Scalability
Whicwnt [ RENES - Reliability
C 0 nt ext a ?:;;r;m;;r;;re|?ore;sti€.| c_ 55;;;? Temperature|Mea;ure.A; |
Values ) :
L ! Time
Context :
Automatic
Updates

Item . <

Discovery R

-
17 Li -
S Offset Indicators
mart \4/8/2014 62113 AM 2107 an +5om 533 l w2014 82114 A Ti me
2 4/8/2014 6:21:04AM 10 [8h [1d] |1w] " L& Now | 4/8/20148:21:14AM . ‘
'Iglme g Cm Navigation
ange : -
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Storing “Historical” Data...

Historical archive Primary archive
| files o
@ @ L Q! I
[ : : Archive
: [ shift target
I R —
| U ——
: 9000000060000 >
i -
¢ time

Chronological data,
collected & stored in real
time

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



...And Storing “Future” Data

Historical Archive Set |
| |
| :
| |
| '
~
90000000000 4d >
Tag.Future = false |
I
I Future Archive Set
]
I
[
® ® ® e e S e e S S S
: Tag.Future = true
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...And Storing “Future” Data

I
Historical Archive Set |
I
| 1
| :
| 1
L
900000000600 d >
-
Tag.Future = false |
I
| Future Archive Set
]
I
I |
@ ® @ o0 0 0 0 0 0 0
I Tag.Future = true
I
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~

( )  } 3

Metadata Mobile

[ Y

Integrators'

]
Transforms

Reporting

)

Reporing
N

4 4 N

- AF SDK 2.7
Pl Server 2015 - Pl Coresight 2015 - Pl WebAPI
- Pl Buffering 4.3 - Data Archive Desktop & Mobile - Pl Integrator for
. - Pl ProcessBook Esri ArcGIS
- Anal
nalytics 2015 - 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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THANK
YOU

Brought to you by @ OSl:oft.
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