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Theme 1: Asset-based PI System
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Asset-based PI System
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Asset-based PI System - AF Analytics
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sset-base System - AF Analytics
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il (General) 'I ] (Declarations)

[mports 0SIsoft.PI.ACE L0 7 Line3
- [=d My Project
ElPublic Class Degradaticn 18] Assemblylnfo.vb

Inherits PTACENetClassModule

Private Temperature_OUT As PIACEPoint
Private Temperature_IN As PIACEPoint
Private Service_Life As PIACEPoint

Nj Private Internal Temperature As PIACEPcint
Private External_Temperature As PIACEPoint
Private Equipment_Degradation As PIACEPoint

'e] Degradation.vb

Tag Name/VB Variable Name Correspondence Table
Tag Name VB Variable Name

" Equipment Degradation Equipment_Degradation

' External Temperature External_Temperature I@Scﬂ\.ﬂ:ion 2 % Team Explo...
" Internal Temperature Internal_Temperature -

' service Life service Life Properties

" Temperature IN Temperature_IN -

Temperature OUT Temperature_0UT

Public Overrides Sub ACECalculations()

Wos = 4 »
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sset-based PI System - AF Analytics

« BELI#Edotd AL AISHE

[ =
Element1
General | Child Elements | Attributes | Ports | Analyses |Version
i n | Narme: Moving Average
@ m @ Name Backfilling Description:
Efficic
@ Ja ey Categories: -
) i Moving Average
] H  ProductionEF Analysis Type: (@) Expression () Rollup () Event Frame Generation
] @ Sum
Ana]yt|cs L] = [ Functions
Mame Expression Value Qutput Attribute Insert functions into the expression
variablel| TagAvg('cdt158","*-16m", ' *’ | analCutput | All [~
Taghvg('cdt158", " *-18m", "=’ Abs IEI
4 T of 2 # TagAvg(attribute tagname, time startTime, time endTime)
endTime: time expression representing the end of the time range, enclosed in single quotes
AT
Asin
Add a new expression y| Am
Atn2
Avg
BadVal
Bod ~
Abs{number x)
Return the absolute value of an integer or real number.
Example: Abs{1)
Attributes
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Asset-based PI System - AF Analytics
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@ g || |
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: & Nome: (GT Exh Temp Diff Group by: [ Category [ Temgate ——
B ] M Dascripliare Fiter £ = Top Row = Compressor Discharge Pressure [t ]
4 GTEsh Temp Diff c [ = vabe & [~ | | eserpten: [ |
Ansipsis Type: @ Expression () Rollup BventFramed | . G Power andSteam Generaten .94357497177124 bar(g) Confpuratio fem: | |
e i - [#] xax 1 Fiow Model 273, 115048436328 Categories: El
H i & Condenser T
- ﬂ A G Tzt L 6.55779123306274 °C PERERDON: IS oo ik B
Example] | | urtuce 1 & Vo Type:  [Doule
L i 'G5 Turbine ] & w51 fp et i
e - i~ @ mss2 MaITIIE T Yoo = - |
Hame == ﬂ Heater Vaiue  Output Atrix | | jngent functions into the expre] L~ @ Steom Turbie DotoReference: et pant V|
Varsan - (MRS *Exhaust Gas Teaper -ausm}ﬂ Bt Temp ‘ a ittty S = |
N 1 730, b o s L T T —
Adg a new expression Aos \\TNT \Gas Turbine 2.GT Exh Temp DNfF Pescent b42879 3a-f830-5ab1-
Acos. 730, TSBTTTIAITS °C 0525-ablafda93asL
i B ¥ Fpeieip 6.
Ascii —— E T —
*| asin o "
& = f!{?' GT Exh Temp Diff Peroznt E-ﬂ.m?ﬂnwﬁ
s number x) TORTOTFTERTE — Gy
e estt) i W | ¥ Fuel Ol Temperature | 8.9311752319335 °C
® | ¥ GesFuelFlow 22063, 111328125 mih
— — m o 35. 7726516723633 bar(a)
| Evalusted st 3/1372014 10101 PM S, Ll Hements. ¥ e T
e Gas Fuel Te abure 65.9951400756836 °C
- - N | Evemst F z erpers
B |7 Gos Turbine Speed 2809.67163085936 rom
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Asset-based PI System - AF Analytics

g &k (Rollup) @]

) = Name: Gas Rellup
o ® & Name Backfiling Description
e @ -
MName Parent Element :
; pression  (a) Rollup () Event Frame Generation
« Gas Fuel Flow Gas Turksne 1
v Gas Fuel Flow Gas Turbine 2
"”.“"g,;‘d"“"“’" Compressor Discharge Pres...  Gas Turbine 2 GroupBy: [Nome  |+]
® elementiZ - o a - = " -
() This element - Power and Steam Generation \ T DME\M Categories e
To select attributes set criteria below ke fiow S iresne s cublcmg
_ v Gas Fuel Flow Gas Turbine 2 cubic
Attribute Name: gas fuel flov| Compressor Discharge Pres...  Gas Turbine 2 rel bar
Attribute Category: [ |.I Empre_‘,sor Discharge Pres...  Gas Turbine 1 rel. bar
p Discharge Tem... Gas Turbine 2 degree
Element Categary: [ I-l Compressor Discharge Tem...  Gas Turbine 1 degree
Comp Inlet Temp Gas Turbine 1 degree
Element Template: I |v I Compressor Inlet Temperat.. Gas Turbine 2 degree
Select the function(s) to write to an attribute @ Condensate Flow Condenser tonne p
EREEEER Cond P G rel. bar
[ Dq ¥ J ko 1 Condenser Cooling Water..  Condenser degree
O ‘ Condenser Cooling Water S... Condenser degree
[] Average - | Condenser Make Up Temp Condenser degree
O m =L Cond Temperature G degree
Masi Condenser Vacuum Condenser millimel
W cads i vl Duict Burner Fuel Flow HRSG.1 cubie m
< [ | >
Scheduling: (@) Event-Triggered () Periodic
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Asset-based PI System - AF Analytics

Q@
o XA = KNE O|HIE MA
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| ufl ] Name: Temp Anomaly
e B @& Name Backfilling Description:
® ® fia GTExhTempDiff -
QMQOHE -
“ 4 Temp Anomaly
Analysis Type: () Expression () Rollup (@) Event Frame Generation
Event Frame Template: | Temp by [=] [ Functions
Im} Insert functions into the expression
MName Expression Value M =
-swﬂriur‘abs('ﬁr Exh Temp Diff Percent')>1 False‘ ol - =
!! Acos
Abs('GT Exh Temp Diff Percent')> : And
Asci
vll » Asin
Evaluated at 3/13/2014 1:14:41 PM Atn
Atn2
Sitliggertwetor |3 2
| : — | Abs(number x)
- [[] Generate child root cause event frame before parent event frame starts - - R the absol e oF 0 ol ’
Duration: 5 | Minutes |« h Exampile: Abs(1)
Name: Root Cause
Category: |=] At
Scheduling: @ Event-Triggered () Periodic
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Asset-based PI System - AF Analytics
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Asset-based Pl System - programmatic Access
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PI Event Frames
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PI Event Frames
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PI Event Frames
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PI Event Frames — Asset Based Analytics

Library

Eoiler Feed Pump Vibration Anomaly

= Fg Event Frame Templates

- g 2014_01_Template

-~ =g Bailer Feed Pump Bearing Temp

- g Boiler Feed Pump Cavitation Anomaly

- =g Boller Feed Pump Control Oil Pressure Anomaly
=g Boiler Feed Pump Low Discharge Flon

>

General | attribute Templates

I

Mame:

[Eciler Feed Pump Vibration Anomaly
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g Pump Manufacturer

Base Template: ‘ <Mone:
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YELEMEMNT % - 9LTEMPLATEYS - %STARTTIME yywyy MM, dg
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Operation
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PhaseState
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Plank Generating
Plank Mat Generating
PowerFlantShutDown
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Frocedure

TIME.Day
TIME.HOLR.

Unit Shutdown

Unit TIME Day

Unit TIME. Hour

Unit Trip
UnitProcedure

T R EXTET BT

Find: Deftived Templates

ERTENOe T FIOpertEs

Event Frames

[ Elements

[=={Event Frames

- Library

1 Unit of Measure

[F] Analyses

Derived Event Frames
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PI Event Frames — Asset Based Analytics

| L &l Table Catequries
File  View Go  Tool :_l_..rmu
'.:\mhm 1 Guery Date 2 @ B Templates ~
n p— c‘mm
- [ catequres — () Base Equipment. _
espEn T | ime — | | E=Er
[ &0t — £ Bokkr Foed Pump Turbine i
| g = hre Ansiysis Type: () Expression | 1488 Generation
“!.'gw:g Hame Expression o -\
C dnd
p \/ j?" StartTrigger| if (" Inboard Bearing Vibration X' > "Bearing Vibration | pcs d Bearin
HIE Al X /"—E if ('Inboard Bearing vibration X' > 'Bearing Vibration High L] " earing
OIMIE A& 17| "8||| “eearing vibration High Limit’) Then true else if ('Outboard | At ation PE &8t
XA C3l || Then true else if {'Outboard Bearing Vibration ¥' > ‘Bearing | Am2 L
Fa Ao \
. / -—5 Badval /
; Enclrigger | T { ::
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- ~ |||
Ban
- fcid 2 new Expression &i.m
Ti T o e fing L
[ 2084_03_1} - T ]
ime True || | Tazmy| [ Cam char
Ford = P Event Frame Templstes Compare
\ I'--p-. == g U1 _UT _Temmasce Concat
e = - s ) ] Comedt
= N - [+ Generate child root cause event frame before parent event frame starts Ces =
ZeEs N = St -
ol =L =
-,—IE OI.-,—I Hame: Root Cause Coth
Category:
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PI Event Frames — Asset Based Analytics
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Pl Event Frames — PI Coresight

Pl Coresight 2012 R2 I Pl Coresight 2013 Future P1 Coresight
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Pl Event Frames — Pl DataLink

mE % &= Copy of Copy of LEI0M Povwer Gen Rports - Excel T m - & X
IR rove T PAGELAYOUT  FORMULAS  DATA  RBARW VW ADD-NS  PIDATALNK  PIBLOIR  Ten Todd Broan = [

HI0 - £ = w

AF DL
Queries

Search $tart 1/10/2014 0:00( 108014 000000

sewhind* | seweensnra

Eve nts [PI EF] {281) |:"u:|
—

281 c<Boiler Feed Pump #1>> Events

) Start timee, n

| [Bol purnp £1 - Bodler Feed Purk 10-Jan-14 000000 5

22 [Boile furng #1 - Bodler Feed Pun | 1-sanid o640.00] 0 Excel
0 |Boiler rinp 4L - Bodler Foed Purd 10-Jnne 14 00 0000}

11 [Boiler ety fimp £1 - Bodler Feed Pur) 000000 10-Jan-14 00r55.00] Fump Cavitation Anomaly -
32 | [Boiler Feedy hmp ok - boiler Feed 10-Jan-24 06 no_ol 10-Jar-14 0700 60| T Purap Bearing Tems - Chartlng
33 [Boiler Feed Pmp FL - Baaler Feed Purd 10:Jan 24 06-FE00]  10-Jam 14 0T 0008 T Pump Bearing Temy 25.0)

M [Boiler - Boaler Feed Pur 10-Jan-14 033500 11-Jan-14 11-30.08) Fump Cavitation Anomaly I 15550 . "

35 [Boiler Faed Pum #1 - Bealer Fend Purd __ 10-Jon-84 003500 11-0n-14 11 30.00) I & & f i

36 [Boiler Feed Purmp 81 - Badler Feed Purd 10-Jar04 LLAS00]  10-June L4 120506 I ",\“ i &

17 [Boller Feed Purp £ - Boaler Feed Pur) 10-Jan-14 114500 10-Jan-14 12 0506

EC v TL - Bealer Fen 110024 013000]  13-dnn-14 01 5000

35 |Boiler Feed Pumnp #1 - Bailer Feed Pury 11-Jan-24 0130:00]  11-tan-14 005000

49 |Boiler Feed Pumnp &L - Bosler Feed Purd 11-Jar-34 O FS00]  11-Jan-14 0T 5000

41 [Boiler Feed Purnp #L - Badler Feed Pud 11024 OT 3500 11-dam 14 OT 5008

42 [Boiler Feed Pump #1 - Bodler Feed Pur) 11-Jan-14 082000 11-dan-14 083008

43 [Boiler Feed Purnp &L - Bodler Foed P 11-Jon-34 0B I000]  21-Jan-14 O30 00|

44 [Boiler Feed Pump #L - Boiler Feed P 11-Jan14 082500 Boiler Fred Pump Bearing Temp

45 [Boller Feed Purmp #1 - Badler Feed Pur] 11-Jar-14 OB-25:00] Boiler Fesd Pump Bearing Temp

46 [Boiler Faed Purnp IL - Badler Fed Py 11:1an-24 12 3500)  12an14 153500

47 [Boiler Feed Pum #L - Badler Feed P 1l-an-i4 1235001 12-Jan-14 183500

LvE LIVE Root Cause Compare Eoiler Feed Pump Relative Produdion Summary Report Hourly Report Daily Angmaly Fvestigation GLOBAL

DAY Data
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Pl Event Frames — PI DataLink

. ol ol 3
I Select a DAY I =22 Search Start 112014 01-Jan-14 00:00:00 Unit Mame [Unit 1
|2014_01_z0 - E" OI E_I Search End |+ 13-Mar- 14 05:51:20 F
(2 during DAY —2014_01_30- on<=<Unit 1=
DAY NAME 2014_01_30 et Ok A Events
Site San Leandro Power Plant 26 2014 01 30— Events Bearing Tamp, 0 Cornrel 06
Unit Unit 1 - =
Start Time 30-Jan-14 00-00-00 ¢ pam S, Excel
End Time 31-Jan-14 00-00:00

Duration 10-00:00 : Pl o _— XE
Duration [min] 1440.0 ; M
Day of Week THURSDAY . .
Day T WEEKDAY Buar Faod Pusp
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Element Path Lranirs Faurr Flashls

Ambient Temperatur FE37R— -f’ f .ﬁ' &

Ambient Temperatur #SEENI—m"

Ambient Temperatur
TURBINE OYERVIEY s

HF Dverall EFficienc 1.43

IP Dverall Efficiency. 5.36 1]
Arverage I IEE4

Gross MW _ Start Ewant Cataqury Evant Tamplats StdDer || 15308

Gross MW End Events Active In Range |= |= Marim

Gross My Min 12’s

Gross MW _Auvg is Relative Ti - [Event name > Start tin - End tin - Duratic - [ Event template mary eleme - | Site Name - [ration [mi

Gross My Maz i i i iiad 24-dan-14 2130:00)  31-Jan-14 0%:15:00

38333843 | Eoiler Feed Pump #2 - Boiler Feed Pump Low Disc #HEHEEEEEE | 31-Jan-14 20:15:00 Eiler Feed Fump Low Discharge Flow San Leandro Power PI{ETT 78700

35333843 | Eoiler Feed Pump #1 - Boiler Feed Pump Low Discl #4HE | 31-dan-14 05:45:00 Eiler Feed Fump Low Discharge Flow San Leandro Power PI{T] 1815.0

Lo Feeder Speed: Mill 2 2014-01-29 23:3710.000 | 25-Jan-14 23:37:10]  30-Jan-14 01:11:40 0 1:34:30 | 345

2014 01 20 31-Jan-14 00:00:00 10:00:00] Unit TIME.Day Unit 1 San Leandro Power PI{EC] 1440.0

O I U'" E FREREEREE | Low Feeder Speed: Mill 2 2004-01-30 12:47.00.000 | 30-Jan-14 12:47:.00 410 005320 )
—_— FREREEREE | Low Feeder Speed: Mill 3 2014-01-30 14:36.50.000 | 30-Jan-14 14:35:50]  30-Jan-14 16 13:40 013760 | ar.e
FREREEREE | Low Feeder Speed: Mill 2 2014-01-30 15:00:20.000 | 30-Jan-14 16:00:20]  30-Jan-14 16:13:10 00:12:50 122

FREREEREE | Low Feeder Speed: Mill 2 2014-01-30 15:59:40,000 | 30-Jan-14 16:58:40]  30-Jan-14 16:14:20 0 0:14:50 1.2

00 -- 16:18:10 | Low Feeder Speed: Mill 2 2014-01-30 16:18:10.000 20-Jan-14 16:18:10 ! 0 0:05:40 57

5388 | Eciler Feed Pump #1- Boiler Feed Pump Suction B 20-Jan-14 16:20:00]  21-Jan-14 03 2000 O 11:10:00| Eiler Feed Pump Suction Fressure An San Leandro Power FI{I ET0.0
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PI Event Frames

PI Web API 1.0 =
Initial Event Support
| PI Cloud Connect
PI DataLink 2014 |

PI Interfaces for
]
| BES / MES r "
PI Event Frames |
Generator 3.0 I 3'0'9|

Event Frame

PI Coresight 2014 i
Processbook Displays |

PI OLEDB Enterprise 2012

PI Coresight 2013
Event Support

2013 2014 2015 Future
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Theme 3: Future Data
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Actual start
on Future Data

Future Data considered,
Scalability @ higher priority
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Future Data - More Than Meets the Eye
@picoesan |4 || o 2 v |
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Historical archive Primary archive
yfles (¢ [
I [ [ [ o : : )
! ! Archive
I : . ! shift target
I | :

T time

Chronological data,
collected & stored in real
time
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Historical Archive Set

Tag.Future = false

Future Archive Set

@ o—© *—O
Tag.Future = true
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System-Wide Future Data

e PI Interfaces/Connectors
— Data In ”

o PI Server
— AF and Analytics

* Programmatic Access
— PI AF SDK, Web API, ...

« Clients
— PI Datalink, PI Coresight, ...
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Theme 4: Mobility/Visualization
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Mobility/Visualization

PI DataLink 2014
Event Support

PI DataLink 2013
Support PI AF

PI WebParts 2013 SP1

PI ProcessBook 2012
Support Pl AF

1 SP2 PI ProcessBook 2014

PI Coresight 2012 PI Coresight 2013

Asset Centric DispIaJ EI Event Support
PI Coresight 1.0.0.6
First Release

™ o = a»
2012 2013 2014 2015 2016
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PI Coresight 2014
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PI COI’ESight 2014 — PI1 ProcessBook X| ¥

© PI Coresight

O Pl Coresight

SAN LEANDRO POWER PLANT
Bosier Fred P | W J—
e [r— e
Pow wm
(D] Assets @ [ Lot e Dutn
Al [ TCirvriond Poswer Planfilint & 8-Nov-13

B e Foi Pt
T Bcstes Feed Pump 12
b4 [ Pcuston Power Panéiing Tilal

Events Z [62)
ers from L200H 202 A - W2V
P (D) tsber Fead Fump 81 - Boier . ]

BTSN 1A - i Froge

20 BOZ3E PM

P () Boter Fewd Pump #1 - B F
RIS T R0AT P LRI

W () Besker Feed Pump #1 - Besder F.

Cart @ 320201 10236 AM

0L WTGEH Torbims Aeitng S
B 22014 0236 M
g i b s ek o e SIS R =1 = oV

o am LT T L] k1 - L S L]

W04 9SG AM

< m o o B

OSlsoft. 2014 20~0(0|Z =R 2o} X| ¥ AojLt

(C) Copyright 2014, OSlsoft, LLC.



PI COI‘ESight 2014 — pI1 ProcessBook X|
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PI COI‘ESight 2014 — works where?
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PI DatalLink

e PI Datalink 2014
PI Event Frames AM 7|
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PI DatalLink

e PI DataLink 2014

— PI Event Frames AM 7|5
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~ PlTag 24 7|5 84
o PI Datalink Server 2014 (=A| 0| ™)
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Mobility/Visualization

PI Datalink 2014
Event Support

PI DataLink 2013
Support PI AF

PI WebParts 2013 SP1

PI ProcessBook 2012
Support Pl AF

1 SP2 PI ProcessBook 2014

PI Coresight 2012 | PI Coresight 2013
Asset Centric Displa;* _R2 l | Event Support l

PI Coresight 1.0.0.6 E

1 PI ProcessBook 2015| i
-
First Release
™ @ o | ) @D a»
2012 2013 2014 2015 2016
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Theme 5: PI Integrator

Data
Source §

e Data
» Assets
e Events

Data ¥ ntegrator
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PI Integrator

« PI Integrator for Esri ArcGIS
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ntegrator for Esri ArcGIS
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PI Integrator

« PI Integrator for Esri ArcGIS

« Hadoop, Microsoft Bl, SAP HANA S2| H|X|L|A
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Theme 6: Cloud Services

Pl Cloud Connect [

Service Supplier
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Cloud Services - pI cloud Access

PI Cloud Access
via Windows

Lo
EXS

Corporate Network

OSlsoft. 2014 2o0f|=0t0|AZ =R 2|0 X| = Ao} {C) Copyright 2014, OSiseft, LLC.



PI Cloud Access Roadmap

Q4 2014
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Mark Your Calendar

Hilton Hotel, Union Square
San Francisco

April 27th — Maii Ist
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Customer Support Engineer
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