i
WORLD CLASS
MAINTENANCE

Condition-Based Maintenance (CBM)
L R
Just right, just in time



(/ : :

/ 1) Maintenance Options

@ 2) Pl System: A Framework for CBM  S@E
’

=

+ co00kbook

3) Open discussion

WORLD CLASS

Condition Based Maintenance Just right, just in time



Many words for similar goal:

Keep assets healthy

...In a cost effective way
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Source: https://www.arcweb.com/blog/improve-asset

Condition Based Maintenance Just right, just in time

™
jot-analytics |

WORLD CLASS




Ly NI J i) | &+
. : \
Foe A [R5 1

. lln‘ "., E " b

°L‘ [ ' 1\ '

| -

P 7 | = 8 .

! ‘ v (s | ¥ ) - Ly D ——=
/-

Schedule-based maintenance isone '/

of the £asiest methods

But 82/0 of failures occur

at irregular intervals
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Condition Based Maintenance:
An improved maintenance strategy

Effectiveness

Predictive

Model-based

.. anomaly detection
Condition-based .

Calculations
Aggregations Efficiency,

Run-time, Rate of change

Operator Rounds Start-stops

Manual readings
Preventive

Schedule-based Condition-Based Maintenance (CBM):

A strategy to monitor real-time indicators of
Reactive asset condition to decide what maintenance
‘Broak Fix" should be done

Run to failure
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Check your
email...We'll need
to schedule some | wol8 [

I

] e :
maintenance soon. ) st oo
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Assign Context
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Execute
Condition Logic

Alert and Notify
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Connect
Collect & Store

Pl Interfaces

. .
. % Pl Connectors Pl Data Archive
=he Pl Asset Framework

Pl Manual Logger
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Build a Digital Model

Assign Context

Start small

Efficiency

@: Time
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Flowrate>X
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Get these values

Measurements
Look-up tables
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Pump02

O P E R ATI O N S Gerersl | Chid Elements ATrbutes

Ports  Analyses

Notification Rules  Version

MAINTENANCE

Temperature .
Pressure
Voltage

Head .

7 Number of Starts Since Maintenance

& Operating Time Since Instalation

& Operating Time Since Maintenance

# B & ¢F Pump Status - Numerical

F | OW I {a te =] Category: Comparison Based Maintenance Information

Efficiency

47 Operating Time Maint=nanes Statis

mperature

Fifter
‘I & Name | value Description
= ategory: Asset Properties
B | =] Horsepower 5.5hp Manufacturerstated horsepower
8 | =] Manufacturer Pump-U Up
=1 Pump Type Centrifugal
(=1 Rated Current Draw FLT Manufacturer-stated current draw of pump
] Rated Effidency 85 %
Pump02
130 f Marufacturer-stated avaiiasle pump hezd

No downtime event
28.4557 US galfmin
16.92956 %
187.2521 °F

354 count

Needs maintenance

Oil analysis
Vibration

Thermography

Last downtime reason code

4
T
2175.895 h
oN

1

28,4557 US galfmin
16.92955 %
187.2521 F

85 %

Maintenance

Current pump running state - onjoff

Current pump state - 1/0

~_~

Increase value by bringing data together
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Execute Condition Logic

Execute
Condition Logic

S & 75%

Efficiency

F
= Maintenance event

N\ Pl Event Frames ' Template: Pump maintenance |w |

Efﬁciency Expression

‘Pump Efficiency’ < ‘757

e W G- Lt True for
_\’ 10 min

Time = ?
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Alert and Notify

Element
Template

- Pump
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Event Frame

N\
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— Equipment Condition —

Delivery endpoint

Name:

[peiivery endpoint

Description: [

Contact Options

Retry interval: D Seconds ~

Maximum Retries: 0

Deivery channel: |

WebService

[Email

WORLD CGLASS
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Replicate.. Using templates

Low Effici E F
ow Ertficiency Event Frame Notification
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Pump Station Overview

Pl Vision
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OSlsoft

Pl Vision & New Display | m | 0Shithomassen | (7]
D Transmission and Distribution viP-Tr._.  (read-only} (explorer-mode)  Asset | MAP TF1 ¥ « AdHoc Dispiay (] Export
i £3) { Home { Region ¢ Substation OSlsoft Electric Transformer: TF1

TAP position Voltage Temperatures

Substation: Maple

Ambient Temperature: 0.00 °C

Manufacturer / Model:
Mitsubishi EED-190

0y i B

SS?;E;TQ%%%Z3OQ2 IO s i :nmlalscmilnm ’ 1.’151’20'19 &lamjw' TAF changer Oil: No Data °C
50 ower
Last maintenance: “ 'm.m T HY Winding: J9.860 "C
61112017 LV Winding: 40.50 °C
Last Work Order
TMO05679-170601 Y Wy
RNEZBEAEE A T ' 1HE2018 &:16:26 AM DGA
19.369 20 764 et

& 8 |

m 70 02 C2H2:

& 80 H2: e C2H4:

= 50

@ o N2: C2H6:

x 30 | Event Name L ™ Y iStniTime Y EdTme Y Adnowedgement CO: CH4:

?: ?: ﬁ:‘m:;:‘m MAP TF1 JITAI0R 11-20:00 AM In Progress CO2: H20:

a o

MPL TF-1 - LTC High TAP
Count - 061018 04:30

12/15/2018 9:16:26 AM 1/15/2019 9:16:26 AM
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Data Warehouse / Data Lake Streaming Analytics

Excel @S otfire’ @ I I : -, &
TIBCO Software (Q) 11 @ ™

e |
] .
Microsoft®

SAP Busi Objects
sinessObjec t‘m SQL Server“‘ loT Hu Machine Learning

@ ORACLE’
e  BUSINESS INTELLIGENCE ORACLE 12(7 3 S Q 'i\z

esrl DATABASE
Stream Analytics

o wetableau ’
i o B @ skatka T

Power BI - By
SAP Lumira ~ QlikView
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Execute
Condition Logic

Assign Context

Alert and Notify
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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 effective asset management strategies

Condition Monitoring
Condition-Based Maintenance
Decision Support

Enterprise Integration

Business Intelligence

https://www.osisoft.com/webinars/condition-monitoring-and-cbm/

-
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Partners — here to help

Start condition
monitoring with out-of-
the-box capabilities

Pl System foundation

Turn-key solutions and
predictive models

Custom

solutions .
Push to maintenance

systems like Maximo
Alerts or SAP

Displays glntegration

©
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Condition data
Context

KPIs
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Iit's a Journey ....
step by step with a common vision

Think BIG, | Seeing s It’s a Data | people &
start small believing journey Driven Process

... It's Technology, People and Process
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Thank you

ZHE8 Kkea LEBOHA

TAPADHLEBH  ILWFUT &
DZIEKUJE Clun o onanan MISAOTRA ANAO z

NGIYABONGA G
TE$EKKUREDERIM U OBRIGADO lJS-LU
DANKIE Terima kasiH & DANKON Tank TAPADH LEAT o5

CINMACUBO MULTUMESC

S PAKMET CI3rE < FAAFETAI
GO RAIBH MAITH AGAT 2 OSl-o'1. < ESKERRIKASKO
nArofAPA GRACIAS G ¥ T HVALA x8Anasam

TESEKKUR EDERIM
™ BHAESE"[\;’:;Q/‘E < owce  EYXAPIETQ GRATIAS TIBI S GRAZIE

Al SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA % DI OU MESI

KOSZONOM

Rarmar MERCI GRAZZI mnrtn = BHYBESITEVELT: T DAKUJEM
e NUTUN PAXMAT CATA W \pAS I WERE  TermakasiH MATUR NUWUN
CAM ON BAN Z UATSAUG RAU KOJ

‘-U TW BNATOOAPAM
WAZVIITA 2 o




