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éx:? p SEG We make things work for you.
Benefits Breakdown

These annual expenditures protect $1.7 B of inside plant assets and full
benefits after approximately five years.
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Asset Health Score
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ACTIVOS

RIESGO / PRIORIDAD

/~ Webpages - LtcsCA-ReplaceSummary - Windows Internet Explorer provided by PSEG = |g|;<_|
2 IEQ hitp: fimossapps . pseg.com/sites aspX PV -
| File Edt View Favorites Tools Help
] . Favorites J < & Home - CMMS Asset Inform... |~ NET # PSEG Applications Online (2) @ PI Coresight € Information Central & | CI Consolidated Manager Hom. .. &
@ webpages - LtcsCA-ReplaceSummary J l I f-} ~B - Page ~ Safety v Tools ~ @v
p1S Asset Hanagement =
MS Asset Management > Webpages > Ltc
D PSEG LTC CA-Replacement Summary Report
@ CA Records
Details Division Floc Floc Descr =O= Equipment Equip Descr Score Person Status
= CE IPE-CE-NED -T1 = 1 Transformer 000000000010023053 Load Tap Changer NA No action
-O= CE IPE-CE-SOS -T1 = 1 Transformer 000000000010503188 Load Tap Changer (URT) Shirish Patel Awaiting Main
= CE IPE-CE-SMN -2PM 132-2 Transformer 000000000010023219 Load Tap Changer 132-2 Mark oK
- CE IPE-CE-SMV -T2 = 2 Transformer 000000000010505774 Load Tap Changer T2 Lenny Torchia Complete
O PA IPE-PA-NRB -T1 = 1 Transformer C00000000010637892 Load Tap Changer
= ME IPE-ME-SES -2TRH 220-2 Transformer 000000000010508861 Load Tap Changer PHASE 1 T
O ME IPE-ME-SES -1TRH 220-1 Transfoermer 00000000001050S859 Load Tap Changer George Arthur Awaiting Main
- PA IPE-PA-BAOC -T40 & 40 Transformer 000000000010542685 Load Tap Changer George Arthur No Action
O =le] IPE-SO-DVB -T2 = 2 Transformer 000000000010542963 Load Tap Changer Angela Rothweiler Thru Neutral
0= ME IPE-ME-SBV -2TRHE 220-28 000000000010508499 Load Tap Changer Angela Rothweiler Thru Neutral
O PA IPE-PA-WAD -T10 = 10 Transformer 000000000010542773 Load Tap Changer 2.2
-O= PA IPE-PA-LEO -T3 = 3 Transformer 000000000010542721 Load Tap changer 4.4
O CE IPE-CE-SAL -4TRH 220-4 Transformer 000000000010502666 Load Tap Changer 2.2 George Arthur Awaiting Main
= CE IPE-CE-SAL -4TRH 220-4 Transformer 000000000010502666 Load Tap Changer 4.4 George Arthur Awaiting Main
O CE IPE-CE-FRA -T1 =1 Transformer 000000000010671654 Load Tap Changer 2.2
= CE IPE-CE-SLI -132-5 132-5 Transformer 000000000010023211 Load Tap Changer 132-5 26Kv 4.3 Paul oK
-0 ME IPE-ME-SBV -1TRH 220-1 Transformer 000000000010505496 Load Tap Changer 1 A 4.3 George oK -
o : o
[pone [T [ [ Trusted sikes Fa~[®Rioe ~

@istart| | (2 @ 5] €© (=W E] O

| [Olib... | @vom...| [E]Mcr... | @8 web...| _iDistr...| H)oaly...| Hieme... [[@ web... O] WD AL % (o 3:36m
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System
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A Guidebook to Implementing
Condition-Based Maintenance
(CBM) Using Real-time Data

A practical guide to getting more value from real-time data
by supporting asset management systems

Enterprise Integration

//‘A\\ Condition Monitoring
’," \'\, Condition-Based Maintenance
\
/\( //AK// Decision Support
N

Business Intelligence

Prescriptiva de CBM de OSlsoft con PI

Terms & Definitions
Implementation Guidance
Pl System Overview for CBM
Pl System Integration w/ CMMS
Enabling Opportunities

Solution Examples

Industry References
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Gestion del Mantenimiento, Mas alla del
programado/basado en el Calendario

Efectividad
A

Predictivo .

Basado en Modelo
Sistema de Aprendizaje de
Magquina

Basado en Condiciones

Continuo
Lecturas Automdticas ;
Instrumentado Anélisis Automatico
Lecturas Automaticas '
Rondas de Operador Andlisis Manual
Lecturas Manuales
Analisis Manual

Preventivo Efectividad

Basado en Calendario

Basado en Horas Op.

> Eficiencia

Reactivo

Rompe — Reparo
Opera hasta fallar

| Ademas de ser Eficaces y Eficientes debemos ser Efectivos
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Las Posibilidades con el Pl System

Failure initiated

Ultrasonic Detection Vibration Detection

Oil Analysis Detected
T Audible Noise
c = Hot to Touch
S b '
> : Mechanically Loose
c R
] '
Y 3
£ b
E »;g Ancillary Damage
S e
3 °
& i F
Predictive ! Preventive Run to failure Catastrophic Failure
Detection Limit Opportunity window: Damage Limit

Time >

CA = F1(M1) + F2(M2) + F3(M3) + ...

Condition Assessment & Criticality
Determination

Action

Notifications

Analysis

Pl System CMMS
PI Limit, deviation, \_—___/"

change, etc.
triggers Meter
O e~ Updates
@ Meter Acknowledgment 7
4 (!
Pocem v Work Order Number and A ENGRE|
Analysis -5
Condition Status.

CHARACERTISTIC CONTINUOUS

Assessment

OPERATING
PARAMETERS

Power Q
Pressure
Temperature

Energy — e

Transformer =

Dissolved Gas Analysis =4 (0.3) =1.2
+ Useful Life Remaining =3 (0.2) = 0.6
+ Asset Age=4(0.1)=0.4

+ Winding Quality =4 (0.2) =0.8

+ Failure History =2 (0.2) = 0.6

=3.6 (of 5)
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Microsoft

Los 6 pasos del CBM con e/ Pl System Plintegrators & 2§05 erver [ GSaS

@

Pl Interfaces & Pl Connectors

Pl System Access ORACLE"

H = JDEdwards
1. Conectar a las fuentes relevantes %

2. Colectar y guardar los datos

Notifications @

Event Frames

3. Asignar contexto (Basado en activos)

Analysis OQ
Q

4. Correr Logica de Monitoreo de Condiciones

Pl Asset
Framework

5. Visualizar condiciones en tiempo real

6. Alertar y notificar

Pl Data
Archive

/ ﬁ Pl ProcessBook

“ VEE| Pl Datalink

PI Se rver Pl Visualization
Suite E:) Pl WebParts



http://www.sap.com/index.epx

Ejemplo 1 — Basado en Uso /
Tiempo en Operacion

( OSl-o. Report - Critical Motors - Run Hours Last Update: 3-12-2016
| Equipment Daily Run Hours  Lifetime Run Hours  During Last Period  Period Since Last Service Last Service Next Service
Agitator 1204 4.51 7.975 0 3mo 387 11012016  11/10/2016
Agitator 1205 10,119 2,154 3mo 409 2232016 10/3/2016
Agitator 1304 9,908 2,118 3mo 607 2112016 121132016
Agitator 1305 9,908 2,118 3mo 697 2112016 12172016
Fan 5163 8,554 1,174 3mo 2,664 10M/2015  5/1/2016
Fan 5164 9,292 2,022 3mo 3,566 10212015 5/2/2016
Fan 8144 9,839 2,112 3mo 3,635 10/52015  5/5/2016
Pump 3809 8,587 1,949 3mo 3218 10102015  5/10/2016
Pump 3810 9,618 2,079 3mo 3,837 01232015 /112016

© Copyright 2016 OSlsoft, LLC 14




© PI Coresight A Motor Run Hours Report B4 |AdHocDispeyy | [1] | A mscHooLsudent | @

(‘ OSl:=oft. Report - Critical Motors - Run Hours Last Update: 7-11-2016
Equipment Daily Run Hours  Lifetime Run Hours  During Last Period Period Since Last Service Last Service Next Service
Agitator 1204 m 8,373 398 3mo 395 1/10/2016 11/10/2016
Agitator 1205 13,037 2,907 3mo 3,327 2/23/2016 10/3/2016
Agitator 1304 12,828 2,908 3mo 3,616 2/11/2016 12/13/2016
Agitator 1305 12,828 2,908 3mo 3,616 2/11/2016 12/1/2016
Fan 5163 12,331 3,778 3mo 6,441 10/1/2015 5/1/2016
Fan 5164 12,155 2,862 3mo 6,428 10/2/2015 5/2/2016
Fan 8144 12,751 2,902 3mo 6,547 10/5/2015 5/5/2016
Pump 3809 m 8,983 387 3mo 3,614 10/10/2015 5/10/2016
Pump 3810 12,487 2,858 3mo 6,706 9/23/2015 7/1/2016
Pump 5301 11,999 2,841 3mo 5,342 11/20/2015 8/1/2016
Pump 5302 m 7,828 279 3mo 2,181 11/11/2015 8/23/2016
Pump 8209 m 10,310 470 3mo 2,818 12/2/2015 9/1/2016
Pump 8210 11,499 2,886 3mo 5,354 10/2/2015 5/2/2016

| 61172016 11:59:33AM | 7112016 11:59:33 AM |

© Copyright 2016 OSlsoft, LLC 15




HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW

VIEW

PI DATALINK

PI BUILDER

Fan5164 5

Fan Medium
Lifetime RunHours 13,354.58
Daily RunHours gs 24
RunHours Since Last Maintenance 7,627.95
zLast Maintenance 02-Oct-15
zNext Maintenance 02-May-16
Energy per Ton (Actual) 106.87
Energy per Ton (Expected) 108.52

Saved Energy (%) A 2%

Production Rate (last 3 months)

| All Motors Run Hours | Individual Analysis | (&)

¢ [

© Copyright 2016 OSlsoft, LLC
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Home Modeling Format

r = ces
Daily Run Hours Average by Asset (hours)  pscet Type Asset Size AL
Asset Size ®lLarge ®Medium ®Small Agitator ) O Large i % &
Agitator 1205 2324 Fan Medium 2
Agitator 1304 2276 PU mp Sma ” %
Agitator 1305 22.76 - - “

Fan 8144

Fump 8209 Energy Consumed by Asset (kWh)

Pump 3810 100%

Fan 5163 21.78

Fan 5164 21.33 Agiape el 14.079K
Agitator 1304 13,689K
Pump 8210 19.77 Agitator 1305 13,689K

Pump 5301

Pump,3809 Agitator 1204 12,190K
Agitator 1268 18.29
Pump 8210 8,020K
Pump 5302 17.32

il
| R

o
’
15}

G

o

S
Y

Select a Time Range

Pump 5301

Y o (W o e B s«
month R
Jan 2015 - Dec 2016 Fan 5163 - 3,207K
2015 2016 2016 Pump 5302 - 2 9[;3K
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar *
N A A | REA

12.5%

UPDATE AVAILABLE (CLICK TO DOWNLOAD)

© Copyright 2016 OSlsoft, LLC 17




5 Elements | zeneral | Child Elements | Attributes |ports | Analyses | Motifications | Version |
- () Assets
[+ (1 Devices
: . | Fiter
[=]- [ Rotating Assets
""" ) Agitator 1204 4B l|'l*|4|§| Mame ﬁ~| Value |Des::ri|:|ti::|r1
------ (3 Agitator 1205
...... (F Agitator 1304 Category: Bearing Details
------ Agitator 1305
______ g F§r|1 Elﬁr:-'. Category: Identification
""" (J Fan 5164 Category: Performance
------ [ Fan 8144
...... J Pump 3809 Category: Raw Data
""" @ Pump 3810 = Category: Run Hours
------ (@ Pump 5301
------ [ Pump 5302 o  B% | &F Daly RunHours Oh
------ (F Pump 8209
o8 = ==
______ & Pump 8210 J € | ¢F LastUpdate 8-30-2016
(3, Element Searches s EE | F Lifetime RunHours 10310.34 h
] [=] RunHours During Last Period 0h
= [Z] RunHours Since Last Maintenance | 2817.675h
] =] zLast Maintenance 12/2f2015 from Work Management System
] [=] zMext Maintenance a/1/2018 from Wark Management System
= =] zPeriod 3mo

© Copyright 2016 OSlsoft, LLC 18




MName: Run Hours

Description:

Categories:

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

Backfilling
High Bearing Vibration [}
Run Hours [}

[ [ evaluateNow ]

Mame

DailyHrs

Expression

TimeEq( 'Running Status®,'y",'t',1)/3600

Walue Output Attribute

Daily RunHours

LifeHrs

If BadVal('Lifetime RunHours') And EventCount(

Lifetime RunHours

If Badval('Lifetime RunHours') And EventCount('Lifetime
RunHours','*","*-58d")<=1 Then 8@ Else If BadVal('Lifetime RunHours')

Then MeoOutput() Else 'Lifetime RunHours'+DailyHrs

LastUpdate

Concat(String(Month(**"}),"-",5tring{Day("'*"))

Last Update

© Copyright 2016 OSlsoft, LLC
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|Generate HEI.J|1S|

Start Time: *-80d F

*-20d F

End Time: | Export Results |

DailyHrs LifeHrs LastUpdate Running Status Lifetime RunHours (F
11659 |6-13-2016 11635

Trigger Time
6/12/2016 12:30:00 AM |24

6/14/2016 12:30:00 AM |24 11683 |6-14-2016 11659

B/15/2016 12:30:00 AM |24 11707 | 6-15-2016 11683

6/16/2016 12:30:00 AM |24 11731 |6-16-2016 11707

MName Expression

DailyHrs |TimeEq('Running Status]

LifeHrs If BadVal('Lifetime Ru

If Badval('Lifetime RunHours’
RunHours',"*","*-58d" )<=1 Thsg
Then MeoOutput() Else 'Lifeti

LastUpdate |Concat(String(Month("™*

® DailyHrs
24

O LifeHrs
13074.6

60 days 8M11/2016 6:22:33 AM

1/1/0001 12:00:00 AM

Value Gcale: @ Single ) Multiple Revert

© Copyright 2016 OSlsoft, LLC
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Ejemplo 2 — Basado en Condiciones

© PI Coresight

< Back HBV_Pump 8209_2016-03-11 06:45:21

Major 31172016 1:45:21 AM - 3/11/2016 1:45:30 AM \Assets\Rotating Asset] Comments

Actions and Comments (1)
V112016 1:45:21 AM 4 J11/2016 1:45:30 AM NT SERVICE\PINotificationsService
Tngger Attributes commented
Name End Value Units Minimum Maximum Notification sent to 1 subscriber(s)

Pump 8209Inboard Bearing Vibration X 1.3385 mits 1.3385 36
Related Asset Attributes

End Value Units Trend Average Minimum Maximum

Trpen oo teom Moo
Large No Data No Data No Data

oo toos tooms

Vibration High Limat 3 mils 3 3 3

© Copyright 2016 OSlsoft, LLC

21




o =
High Bearing Vibration far Pur e (HTML)

Recycle Bin
Q Tell me what you want to do...
2L Reply FL  E¥Message EE Create an appoi... g p w2 Conv 0 > o] q
@_Reply;‘-\ll ’»_lfj - [ClcAMFields | |2 Create an appoi... _EB l.'-— Add C 2ctio -,
. Delete % Tags Editing Zoom
Q,Forward E-E' Ponto/Despesas... |~ Regarding ~ _q View in CRM - -
5945-PISRV...
Delete Respond Quick Steps CRM Zoom
qua 31/08/2016 00:54
=" pismtprelay@gmail.com
3 ~ High Bearing Vibration for Pump 8210
Spacebniff... To M Eruno Squassoni

o This message was sent with High importance,

A high bearing vibration alert is issued for equipment Assets\Rotating Assets\Pump 8210!
Novedad Trigger time: §30,2016 8:53:51 PM Pacific Daylight Time (GMT-07:00:00)
Novedades

Syste... :
del P| Syste, Details:

Measurement Value Evaluation Time

Inboard Bearing Vibration X 3,15 mils 8/30/2016 §:53:51 PM Pacific Daylight Time (GMT-07:00:00)
Inboard Beasing Vibration ¥V 1,032747 mils || 8/30/2016 3:33:41 PM Pacific Daylight Time (GMT-07:00:00)
Qutboard Bearing Vibration X [|0.7519727 mils|| 8/30/2016 8:53:41 PM Pacific Daylight Time (GMT-07:00:00)
Qutboard Bearing Vibration Y  [|0.7300798 mils|| 8/30/2016 8:53:41 PM Pacific Daylight Time (GMT-07:00:00)
Inboard Bearing Temperature 1474005 F || 8/30/2016 8:53:41 PM Pacific Daylight Time (GMT-07:00:00)
Outboard Bearing Temperature 1251464 F || 8/30/2016 §:353:41 PM Pacific Daylight Time (GMT-07:00:00)
RunHours Since Last Maintenance|| 6342921 h ||8/30/2016 12:30:00 AM Pacific Daylight Time (GMT-07:00:00)

Click the following links to review this event
Loeally from the internal network:
ight/# iarv0 1 &eventid=00c0f339-453e-4375-0000-0000000040de

From a personal device (like a tablet ora ph(me)
:8080/C

Internet @ £ B B <B 1) gm0 1-nd

© Copyright 2016 OSlsoft, LLC 22




| @ Pl Coresight - Bearing Over...

Pl Coresight
O Pl Coresight @ NewDisplay | PISCHOOLstudent0l | @
@  Assets Display: Besring Overview®  Asset. |Pump 8210 ¥ | v AdHocDisplay  [I0 [ Save [

® HI = B § = X
v Inboard Bearing Outboard Bearing
— =1 Pump 8210
V| & Energy Management CBM o X X Power (kW)
b PISRVO1 > 0.94938 mils 0.74758 mil 192
3 oY Y £ 191.5

1.03095 mils 0.72893 mi _131; I

IR

(t 1
H190

|l i
| (S
Attributes ripse |

189 |

188~5 | 55 G T =20 eS8 125 WS )

Inboard Bearing Temperature Outboard Bearing Temperature
147.417 °F 125.14 °F

- -

Pessoal B sB Internet @ £ ©) Links 4 W R BRLl @ RH Procedures B ¥B B B B 2 B S ) m) o e n1.01
.

@ OSlsoft

© Copyright 2016 OSlsoft, LLC 23



Elements

& Elements

= (J Assets

[ Devices
= [ Rotating Assets

Agitator 1204
Agitator 1205
Agitator 1304
Agitator 1305
Fan 5163
Fan 5164
Fan 8144
Pump 3809
Purnp 3810
Pump 5301
Purnp 5302
Purmp 8209
Pump 8210

(L}, Element Searches

Pump 8210

| General | Child Elements | Attributes |Pnrts I Analyses | Motifications | Version |

| Fitter
&t l|§|a| Mame ﬁ| Value |Descri|:|ﬁun
= Category: Bearing Details
= [Z] Bearing Vibration High Limit 3 mils
g H «7 Inboard Bearing Temperature 1473664 °F
g = «F Inboard Bearing Vibration 0.98994365 mils
g 3 «¥ Inboard Bearing Vibration Y 1.036432 mils
o a «F Outboard Bearing Temperature 125,1602 °F
s B «F Outboard Bearing Vibration ¥ 0.7573254 mils
g = «F Outboard Bearing Vibration ¥ 0.7324754 mils
= Category: Identification
= =] Asset Mame Pump 8210
& [Z] Asset Size Large
E =] Asset Type Pump
Category: Performance
Category: Raw Data

© Copyright 2016 OSlsoft, LLC
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@ OSlsoft.

Name:

Pump 8210

Descripticn:

| General | child Elements | Atiributes | Ports | Analyses | Notifica| Categories:

a s

Analysis Type:

B MName Backfilling

e =
© = H
@ = f»

High Bearing Vibration [}
Run Hours [}

High Bearing Vibration

() Expression () Rollup

(@ Event Frame Generation

Event Frame Template: | High Bearing Vibration

EEA |

Evaluate Now

MName

InXFault

Expression

"Inboard Bearing Vibration X'»Lirn

Time True  Severity Value

InYFault

"Inboard Bearing Vibration Y'>Lin

OutXFault

"Outboard Bearing Vibration X'»Li

OutYFault

"Qutboard Bearing Vibration ¥':Li

B Start triggers

StartTriggerl

If InXFault Or InYFault Or OutXF:

Not Set

None

-

False

If InXFault Or InYFault Or QutXFault Or Out¥YFault Then True Else

Advanced Event Frame Settings...

© Copyright 2016 OSlsoft, LLC
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Pump 8209

Pump 8210

| General | Child Elements | Attributes I Ports | Analyses | Motifications |'l.|'ersinn |

| General | Child Elements | Attributes | Ports | Analyses | Notifica

a s

B MName Backfilling

e =
© = H
@ = f»

High Bearing Vibration [}
Run Hours [}

v
&

Mame Criteria

High Bearing Vibration Template = High Bearing...

Contacts
‘& New ~ ¥ Search contacts

2

B Contacts

Event Frame Template: | High Bearing Vibration

',3 Mew search...

& Trig

MName

InXFault

Expression

"Inboard Bearing Vibration X'>»

A notification
these criteria,

InYFault

"Inboard Bearing Vibration Y'>

= 4~ Name = “ingeniero™"
a

_/ Escalation Teams

_/ Groups

7 Delivery Endpaints

Referenced

OutXFault

"OQutboard Bearing Vibration X'

8 student01

Ingeniera

Mame: |Inger1iv.=_-ru

Description: |

Department: |

Manager: |

Web

Email address: |Myﬁﬂail@ouﬁook.mm

Element = Pump 8209 | | Template = High Beanng Vibration |

OutYFault

"Qutboard Bearing Vibratiom Y

Asset Size =

Large Asset Type = Pump

B Start triggers

StartTriggerl

If InXFault Or InYFault Or Out

Edit Trigger

False

If InXFault Or InYFault Or QutXFault Or Out¥YFault Then True Else

"

Advanced Event Frame Settlngs.|

© Copyright 2016 OSlsoft, LLC
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Remaining useful ife for Engines 1, 2and 3

tactor(]

Ejemplo 3 — Predictivo
|

© Copyright 2016 OSlsoft, LLC 27



Datos de Laboratorio del Pl System y Modelo AF de “Maquinas”

o] \\PISRVO1\Engines - PI
File Search View Go Tools Help

b Datos para 100 maqUinaS @Database [ Query Date = (© @ aBack + ] BJCheckln %) « |[#] Refresh | (3 Mew Element ~

Elermnents Elements
&Y Elements A~

e 21 sensores T & Engne_1 | [Searen
. (§ Engne_10
* 3 ajustes ron

& Engne_100 = 2 Name | Description

@ Engne_11 @ | (F Engne_1 {Engine Template
5 Engne_12 i

& Engne_13 & Engine_10 Engine Template
& Engne_14 & Engne_100 Engine Template

®

& Engne_15 ® | G Engine_11 Engine Template
®
]

* El tiempo de operacion entre fallas varia

(5 Engne_15
& Engne_17 = (3 Engine_12 Ergine Template

a E@E_IB | 5 Engine_13 |Engine Template
T B
o E@E.m Start Tme: [2/20/2016 11:59 PM HE:”E End Time: [2/21/2015 7:00 am =10 E
g :;:—g # Engine_1Status O Engine_1s21

& Engne_23
& Engine_24 3 @35
& Engne_25
& Engne_26
& Engre_27
3§ Engne_28 .5
§ Enane_29
o fl Enaine 3 '

* Lahorainicial es siempre 2/21/16 12 am
* Lahorade falla no excede 2/21/16 7:00 am

* Estatus de Operacion

*  “Running”, “Failed”, “Stopped”

7.02 hours 2/21/2016 7:00:00 AM

Add Atirbutes... | [ AddPlpoints... | [ Tracss... || Close

*A. Saxena, K. Goebel, D. Simon, and N. Eklund, “Damage Propagation Modeling for Aircraft Engine Run-to-Failure Simulation”, in the Proceedings of the Ist International Conference
on Prognostics and Health Management (PHMO08), Denver CO, Oct 2008.
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“Event Frames” o eventos para detectar la falla de maquina

* Crear una Plantilla para el Evento

(Event Frame)

e Agregar un analisis de “Event Frame

Generation” a la plantilla de la

Maquina “Engine”

* StartTrigger: ‘Status’ =

* EndTrigger: ‘Status’

“Started”
= “Failed”

» Regenerar (Backfill) el analisis para
generar los “Event Frames” para

cada maquina

@ \\CHERTLER7450\Engines - P| System Explorer - O
File Search View Go Tools Help
@ Database [ Query Date - ®© @ @ Back ®, Checkin %) ¢ (&) Refresh @ New Element - Search Elements -
Elements Engine_11
& Elements ~ || General Child Elements Attributes Ports Analyses Version
& Engine_1
a9 E"zme i o » Name: Failure Event Frames
3 Engine_100 o B & Name Backfilling Description:
& Engine_11
& Engine_12 @ ® f® Engine Failure Prediction Catagorias .
@ Engine_13 @ m f Engine Runtime = -
= : xpression ollu
& Engine_14 @ B | Failure Event Frames Anmiysts Type s 2
@ Engine_15 @ Event Frame Generation
& Engine_16
@ Engine_17
& Engine_18
@ Engine_19 r
& Engine_2 Event Frame Template:  Engine Failure ‘ Functions
& Engine 20 = B/ Name 2/21/2016 ... [06:01:00) 2/21/2016 .4 Duraton  Start Time EndTme & "
; ::3:::‘;; ™ ~ ¢ |b=Engne 39 _ 2:07:00  2/21/2016 12:00:00 AM 2/21/2016 2:07:0(
"t | Name Xpression
& Engine23 B = ¢ | Engne9l e 2:14:00  2/21/2016 12:00:00 AM 2/21/2016 2:14:0(
& Engine_24 StartTrigger| 'Status L3 F= Engine_57 | 2:16:00 2/21/2016 12:00:00 AM 2/21/2016 2:16:0(
& Engine_25 - L3 = Engine_70 )—{ 2:16:00 2/21/2016 12:00:00 AM 2/21/2016 2:16:0(
& Engine_26 EndTrigger |'Status'="Failed"
& o N __|=+ |—Engne_24 e 2:26:00  2/21/2016 12:00:00 AM 2/21/2016 2:26:0(
ngine._
9 E"zme 28 ® ¢ | = Engne_58 B 2:26:00  2/21/2016 12:00:00 AM 2/21/2016 2:26:0(
@ Engine_29 = ¢ |=Engne8 B 2:29:00  2/21/2016 12:00:00 AM 2/21/2016 2:29:0(
@ Engine_3 StartTrigger true for: Minutes |8 # | = Engne_65 — 2:32:00  2/21/2016 12:00:00 AM 2/21/2016 2:32:0(
& Engine_30 L (¥ b= Engine_77 ] 2:33:00 2/21/2016 12:00:00 AM 2/21/2016 2:33:0(
& Engine_31 Generate child root cause event frame be|
& Engine_32 =+ | Engne 90 e — 2:33:00  2/21/2016 12:00:00 AM 2/21/2016 2:33:0(
@ Engine_33 @ Duration: Minutes L F= Engine_93 ) 2:34:00 2/21/2016 12:00:00 AM 2/21/2016 2:34:0(
Name:  Root Cause ® ¢ | —=Engne 27 b 2:35:00  2/21/2016 12:00:00 AM 2/21/2016 2:35:0(
) Elements Cathgorrs » j= Engne_o8 —_— 2:35:00 2/21/2016 12:00:00 AM 221120186
— Event Frames = b= Engne_19 | 2:37:00 2/21/2016 12:00:00 AM 22172016/2.2120
1] Library ~|m# | Engne_3s —_ 2:37:00  2/21/2016 12:00:00 AM 2/21/2016 2:37:0(
e Unit of Measure ® Event-Triggered () Periodidy ¢ | = Engine_a5 e — 237:00  2/21{2016 12:00:00 AM 2(21/2016 2:37:0(
miA Trigger on [Any Input =+ | =Engne 13 e — 2:42:00  2/21/2016 12:00:00 AM 2/21/2016 2:42:0(
= — — — =+ b= Engine_29 ——— 2:42:00 2/21/2016 12:00:00 AM 2/21/2016 2:42:0(
Engine_11 Modified:5/26/2016 11:32:10 AM. Version: 1/1/1970 12:00:00 AM, M3 b= Engne_28 }—| 2:44:00 2/21/2016 12:00:00 AM 212112016 24401
= ¢ |—Engne 74 ] 2:45:00  2/21/2016 12:00:00 AM 2/21/2016 2:45:0(
® ¢ | = Engne_23 ——— 2:47:00  2/21/2016 12:00:00 AM 2/21/2016 2:47:0(
@+ | Engne 12 B 2:49:00  2/21/2016 12:00:00 AM 2/21/2016 2:49:0(
® ¢ | Engne_37 _ 2:49:00  2/21/2016 12:00:00 AM 2/21/2016 2:49:0(
® ¢ | = Engne_60 _ 2:51:00 2/21/2016 12:00:00 AM 2/21/2016 2:51:0(*
< >
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Pl Integrator for Business Analytics — Seleccion de Datos

Engine Failure Data by Event del

* Crear unvista de los Eventos

) ) Select Data > Modify View > Publish
(Pl Event View) y publicarla
. H4 Source Events T, Search Shape + Matches
como archivo de texto. sever | ommmomem %Event Shape Found 100 Matches
Database Engines v 4 v Engine Failure # % "2 Engine 39 A
H o" i . .
* Datos Seleccionados “Select — ©éngne # % e
[ Y | Enter Eve 1 | » "4 Engine_70
Data” 4 Engi
Event Frames Assets ~ > ¢ Engine_57
» "8 Engine_24
° Eve nt F rames » "3 Engine_1 » " Engine_58
» "d Engine_10 » " Engine_8
°
Asset Element » "4 Engine_100 » "4 Engine_65
. Att” butes » "8 Engine_1 %, Asset Shape » "4 Engine_90
_ ~
» " Engine_12 4 Qengie s x » "3 Engine_77
» "d Engine_13 & Runtime /% » " Engine_93
» " Engine_14 & status ;% » "4 Engine_27
» "8 Engine_15 P ;% » "4 Engine_98
» "d Engine_16 & 510 ;% » "2 Engine_36
» "8 Engine_17 &sh ;% » " Engine_19
» "d Engine_18 &2 ;% » "4 Engine_45 v
» "4 Engine_19 & 513 S XV » "4 Engine_13
» "4 Engine 2 v
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Pl Integrator for Business Analytics — Modificando la Vista

e Crear un vista de los Eventos
(Pl Event View) y publicarla
como archivo de texto.

e Datos Seleccionados

Edit Value Mode

Hselect Data" O summarized Values
L] Sampled Values
* Event Frames e e :“;-WEI
Interpolate
e Asset Element Obxact®

i Attributes Ousekey Coumn st [v]

+ “Modify View”

° Muestras de un minuto
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Pl Integrator for Business Analytics — Publicar (Publish)

e Crear un vista de los Eventos
(Pl Event View) y publicarla

Select Data > Modify View » Publish

C0m0 arChiVO de teXtO. |Targel Configuration | Summary
v Shape and Matches
» Datos Seleccionados “Select ~ ©#unonce | e
© Run on a Schedule
Data” - Your Start Time is 2/21116 12:00 AM

- Your End Time is *
« Your Time Interval gets an interpolated
measurement Every 1 minute

* Event Frames

 Asset Element T

e Attributes

*  “Modify View”
® Muestras de un minuto

e Publicar “Publish”
*  Crear Archivos de texto
(Create text file)

32
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Resumen de R Script — Revision de datos de Maquinas

id cycle s1 <18 511 512 s13 s14 515 s16 s17 s18 s19 52 520 521 53 s4 s5
Engine_39 ) 518.67 - 642.72 38.9  23.2947 1592.37 1410
Engina 20 1 ci0 27 - = 642.61 38,82 23.4604 1586.25 1407.99
Eng: ‘ ) 642.26 38,73  23.2669 1586.25 1407.48
engl| Sapply(e, sd) #sdev for each variable 642.46 38.82 23,3789 1587.9 1405.23
Eng. 1 642.31 38.73 23.3338 1587.08 1408.78
Eng: 642.6 38.98 23.3029 1592.86 1405.05
Eng . 642.65 38.91 23.2378 1596.39 1406.06
eng | id cycle 51 s10 511 08 643.4 38.8  23.3534 1592.81 1403.31
Eng| 44 2.922763e+01 6.888099e+01|0.000000e+00}0.000000+00)2.670874e-01 642.13 38.84  23.2386 1592.98 1406.26
Eng: b 642.43 38,97  23.2466 1590.41 1402.45
eng | T 512 513 514 s15 516 I 642.76 38.87 23.3439 1588.85 1409.87
ENg 44 7.375534e-01 7.191892e-02 1.907618e+01 3.750504e-02|0.000000e+00 642.53 38.73  23.29  1585.95 1415.5
Eng. 23.1604 1585.78 1402.
Eng. ## 517 518 519 52 520 22 427 aca? 1412

| Engine failu
E"§~ ## 1.548763e+00|0.000000e+00]0.000000e+00J5.000533e-01 1.807464e-01 e
ng. *
eng | F# s21 s3 s4 35 36
E:g ## 1.082509e-01 ©.131150e+00 9.000605e+0000.000000e+00)1.3868985e-03 .
Eng; ## s7 S8 39 settingl setting2 .
E:: ## 8.850923e-01 7.098548e-02 2.208288e+01 2.187313e-03 2.930621e-04 . .‘ )
eng  H# setting3 B N 1 E
ENE ' #410.000000e+00 - SRR ..o
Eng: 200 . PO ) * . ‘e B =
ENngl.= - o S G %Y o © e
Engine_39 26 518. s9 = (] O o 5
Engine_39 27 518.67 tina1 oA R < o2
Engine 39 28 s1g.67  Scwing . .
Engine_39 29 518.67  setting2 5 3 % s 1
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Resumen de R SCI’ipt— Vida Util Remanente (Remaining Useful Life)

Remaining Useful Life (RUL) = (Event Frame Duration — Cycle) + 1
(Example, for engine (id) 1: 191 - 1-1)

id “] cycle 511 512 513 s14 515 517 52 520 521 53 54 sh 7 58 59 settingl setting2 rul
1 1 4747 521.7 2388 8139 85419 392 D418 39.00 2342 1590 1401 21.81 5544 2388 9040 -0.0007 -0.0004 191
1 2| 4749 5223 2388 8131 8.432 392 | 0421 39.00 2342 1592 1403 21.61 5538 2388 09044 00019 -0.0003 180
1 3| 47.27 5224 2388 8133 5418 390 G424 38.9% 2334 1538 1404 21.81 5543 2388 9053 -0.0043 0.0003 159
1 414713 5229 2388 8134 8.368 392 | 0424 38.88 2337 1583 1402 21.61 5545 2388 9040 Q.ooo7 Q.o0o0 183
1 5)47.28 5222 2388 8134 5429 393 £424 3800 2340 1583 1406 21.61 5540 2388 0055 -0.0019 -0.0002 187
1 04716 521.7 2388 8133 8411 391 | D421 3898 23.37 1584 1398 21.61 5547 2388 9050 -0.0043 -0.00017 180
1 7|47.30 5223 2388 8132 8.397 392 0425 38.10 2338 1592 1398 21.81 5543 2388 9059 Qo010 .ooom 185
1 5 |47.24 5225 2385 8131 8.408 391 | G426 38.97 23.31 1583 1401  21.61 553.9 2388 904 -0.0034 0.0003 154
1 o )47.20 521.8 2388 8126 8373 392 G421 39.0% 2341 1591 1385 21.81 5537 2388 9046 0.0003 Q.ooom 183
1 10 §47.03 521.8 2388 8120 8420 393 | 641.7 3805 2347 1591 1400 2161 5536 2388 0052 -0.0033 0.ooom 182
1 11 4715 521.4 2388 8141 5434 392 0423 38.94 2348 1582 1401 21.81 5545 2388 9050 0.oo01sE -0.0003 181
1 12 |47.18 521.8 2388 8134 8.394 391 | 0421 39.00 23.37 1583 1400 21.61 5545 2388 9049 00014 Q.oooz 180
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Resumen de R Script— Componentes Principales

Extract principal components

e.odd.pca = prcomp(e.odd.obs, scale = T, center = T) #fit principal components (PC), use only odd engine data

3u

# get pcl equation
pcleg = "" L
t# for (j im 1:17) {
4 pcleq = cat(sep = "", pcleqg, "+(", "'", names(e.odd.pca$center[j]), "', "-(",
:i e.odd.pcaScenter([j], ")", ")/", e.odd.pcasscale[]j], "*", e.odd.pcasrotation|j,
44 1])
4 !
#4
#4
gu #F +('511'-(47.51488))/0.2701003*0.3090913+("s12'-(521.4901))/0.7517117*-0.3049236+('513"'-(2388.09))/0.07484883*

44 0.2845465+('s14'-(8143.502))/19.7965%0.04163657+('s15"-(8.438634)) /0.03782789*0.2868222+("'s17'-(393.0714)) /1.5619

$4 64%0.2685557+ ('a2"'—(642.638)) /0.5043607%0.2734667+('s20"—(38.83337))/0.1812555%-0.2819219+ ('s21'—(23.29963))/0.10

#% 838724-0.2834525+('s3'—(1590.048))/6.186916%0.2604444+ ("s4'—(1408.104))/9.077463%0.3006121+("'s6'—(21.60976))/0.00

#% 1539259+0.06360376+('s7'—(553.4522))/0.8983562%-0.2995252+("'s8'—(23858.091)) /0.07388822%0.2847322+("'=s9"'- (9064 .65
1))/22.72082*%0.08204075+ ('settingl'-(-3.554925e-05))/0.002184843*0.003580013+('setting2'-(5.022518e-06))/0.000293
1995+0.,003136759
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Implemententacion en AF Analytics

Copiar el modelo de Ren la
plantilla de calculo el motor
(Engine analysis template).

Usar AF Analytics para replica
el calculo en todas las 100
maquinas.

Recalcular los datos histéricos,
crear tendencia de atributos
de Statusy Status Predicho
(Predicted Status) para
verificar si el tiempo de alerta
es suficiente.

MName  Expression Value Output Attribute

zpcl +('511'7(4?.51488))/9.2?91893*9.36999131('512‘f(521.4961))f9.751?11?‘79.3849236+('513'7(2388.89):‘ ‘pg

8

+("s11°-(47.51488))/0.2701003%0. 3090913+ ( 512" - (521|.4901) ) /0.7517117%-0. 3040236+ ( "s13" -
(2388.89))/0.07484883%0. 2845465+ ( ' 514" - (8143.582))/10.7965%0.04163657+( ' s15' - (8.438634) )/0.03782780%0. 2868222
+("s17"-(393.0714))/1.561064%0. 2685557+( 52" - (642.638))/0.5043607%0.2734667+( " 520" -
(38.83337))/0.1812555%-0.2819210+( ' 521"~ (23. 29953));@ 1083872%-0.2834525+( 53" (1599 848))/6.186016%8 . 2604444

DA oAt £AAQA0_ANANA N _ATIASIAN _IABEANALS ' cs ' f01_cnnTe WA iA ARICINACnEn A e Te. (0

~

=

zpc2  |+( settingl’-(-@.000@3555))/0.002185%0. 00467+ ( setting? - (0.000005023))/0. 800293270, 003625+ (s2 " - pe2

pema3  [(zpcl + PrewVal('pcl',"*")+PrewWal('pcl’,PrevEvent('pcl’, " *')))/3 pemad

if pcma3»6.5
Failure|then "Will Fail™
else "Ok"

Predicted Status

=] Trend

_I:I-

Start Tme: [2/20/2016 11:59 FM =]+ | EndTime: [2/21/2016 7:00 am

El [=[=]=]

® Engine_29|Predicted Status O Engine_29|Status

will Fail
1 3
0.9
0.8
0.7
.6
.5
E
3
0.2
0.1
Lo
2/20/2016 11:59:00 PM 7.02 hours 2/21/2016 7:00:00 AM
Add Attributes... | [ AddPIPoints... | [ Traces.. | [ dlose
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Virtual Learning Environment

e https://learning.osisoft.com/

OSlsoft Home  Technical Support Pl Square Community  Live Library

Welcome, Bruno Squassoni  Sign out

w Cart (Empty)

@ OSlsoft. Learning
click cart to proceed to checkout

My Registrations Virtual Learning Classroom Training YouTube Learning I
Channel

Environment

Overview My Subscription My Session

¥ TechCon 2016: Condition Based Maintenance with Pl AF

Download Manual
Your session expires on June 08, 2016 04:53:50 PM (Pacific Time Zone)

Current status is In Use in West US region

Virtual Machines Start All Stop All Delete Al
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