Maintenance and Reliability

Carlos Villanua Fernandez
Systems Engineer
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Schedule based maintenance is one of the
easiest methods

e Over-service = Excess costs “We go
out & the asset is pristine”

> * Replace too early = Purchases
But o of failures occur * Miss failure = Threat

at irregular intervals




Efficiency
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Before

Check your
email...We'll need
to schedule some | o8 |
maintenance soon. | 5 gettyimages'

PhonlamaiPhoto
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Where do | start?
or

Where are the quick wins?
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Are all of my pumps healthy today?

OSlsoft.
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Pump01

No maintenance needed

Pump03
Needs maintenance
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Sections We'll Cover

Maintenance R A Framework for Additional
Options Maintenance Resources
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Many words for similar goal: Keep assets
healthy

...In a cost effective way
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Reactive Maintenance
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Usage Based Maintenance

 Pump Run-hours
* Pump starts/stops

Name
ANA FCC Pump 3|Manufacturer Merica Pumps

ANA FCC Pump 3|Serial Number USA1776
ANA FCC Pump 3|Date - Installed 1/1/2017 7:00:00 AM
ANA FCC Pump 3|Date - Last Service 7/29/2019 3:30:00 PM
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Condition Based Maintenance

 Cavitation Events
» High bearing temperature
 High vibration

High Vibration Events

Event Name

ANA FCC Pump 4 Pump Upset 2019-08-07 00:17:07

Bearing Temperature Events

Troubleshooting Checklist

Event Name

ANA FCC Pump 4 Pump Upset 20119-08-07 01:49:07

Cavitation Events

Event Name

ANA FCC Pump 4 Pump Upset 2019-08-05 11:44:07

7 oSskwoft

&" PI GOTHENBURG 2019

Start Time

BI712019 9:17:07 AM

Start Time

8/7/2019 10:49:07 AM

Start Time

8/5/2019 8:44:07 PM

End Time Reason

In Progress

End Time Reason

In Progress

End Time Reason

In Progress

#PIWorld
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Predictive Based Maintenance

* Pulverizer — early fault detection
* Predict engine failure
* Anomaly detection (HVAC - Air Handler)

Deviation
o
° 70
o
o (o)

Time
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Predictive — RUL (remaining useful life)
RUL for a Pump

Hourly Average Efficiency Ln(Hourly Average Efficiency) Linear Regression
N N\
%40
> I > RuL
o f° v
| o/" ©
Time Time
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Predictive — APR (advanced pattern recognition)

Bearing Temperature Deviation Deviation Downtime

N

— Prediction Time %:%
—— Operational Value
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What are our maintenance options?

Reactive Used Based Condition Predictive

Based

“Break-Fix” : Advanced Pattern
Repair based on usage

OSlsoft
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A Framework for
Maintenance




OSlsoft — Pl System Data Infrastructure
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5 Steps of Maintenance

: Execute ;
Assign Context > Condition Logic > Alert and Notify m
-
-I | H é% & o
T z, I

’

_J ‘N
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Connect
Collect & Store

Pl Interfaces
Pl Connectors Pl Data Archive

OSlsoft
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%o X

OPERATIONS MAINTENANCE
lllQ

Temperature SE—
Pressure

Date of Last Service

Motor Horse P
Voltage UNIFIED DATA otor Horse Power

Vibration Analysis

Smarter operation
Improved KPlIs
In-context decisions

OSlsoft
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Assign Context

Building a Digital Model — Start Small

ﬂ Element Attributes Calculations with Asset Analytics
s Template
~ ‘—L Pump Status

} Pump Runtime

- Discharge Flow Rate .
Horsepower » Efficiency

Total Head

OSlsoft
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Assign Context

Building a Digital Model — Start Small

A

Efficiency

CFlowrabe X (Head

Time
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Reuse Your Template

.
:fufmp Runtime
icienc
, '®

Pump Runtime Pump Runtime Pump Runtime Pump Runtime Pump Runtime Pump Runtime
Efficiency Efficiency Efficiency Efficiency Efficiency Efficiency

OSlsoft.
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Execute
Condition Logic

< 75%

N\
. Pl Event Frames
Efficiency

~‘~ﬁ~-‘

Time
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Writing Logic is Simple

Elements Attributes Analytics
ﬁ——Pump07 d Pump Status Run Hours
0’ Flow Rate Pump Efficiency

F Maintenance event

[=] Horsepower

[=) Total Head Template: Pump maintenance v

Expression
‘Pump Efficiency’ < ‘75’

True for

A ASENE e

0Slsoft.
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Execute
Condition Logic

Integrate with other systems

wzation & 4,
Reis Uy
Cs

e context Laye "
Store

Send data in a bi-directional manner
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Execute
Condition Logic

[ 20 -° .
9" * oo~ - Data Science
= = = o -~ - -
. - ro ]
Business ~ . : Artificial
. S .
Intelligence & o — . Messaging Hub R Intelligence
g Mobile Devices P Lo°

Analytics tools - -\

(&) L ~. =
~

Wearable Devices

®
Enterprise Operations Infrastructure

7 0Sksoft
ig“ PlWorld cothensurs 201

#PIWorld ©2019 OSlsoft, LLC



Alert and Notify

OSlsoft
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Alert and Notify

Pl Notification

Event Frame Web Service
Element

Template ’- - ~— /\
»

\) Recipient(s)

B
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Beyond basics: Notifications to a CMMS

(Computerized Maintenance Management System)

Notifications
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Pl Vision Pl DataLink
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Baton Rouge

BAT FCC Pump 1




© ) Pi Vision

@ Petrolux DS FCC Pump (resd-only) (explorer-mods) Asset | BAT FCC Pump1 ¥

8
e Petrolux
Refining
Refinery
ECC Rollup
Dashboard

PFED Overview
Key Metrics
Eeed Quality
1ow
Equipment
Pumps

Exchangers

Analysis

8/26/2019 4:03:57 PM

BAT FCC Pump 1

Name [
T Pump 1|Manufacturer Imperial Pumps 848
BAT Pump 1| I Number
BAT Pump 1}/ -
BAT FCC Pump 1|FC 3 o
BAT FCC Pump 1 0.1989
BAT ) : i |
0.2005
23,323 299.5
74.8
80
2,962 pm
Pump Operations Troubleshooting Checklist

Pump Performance Curve (PSI vs GPM)
75

65 —
60
55
50

40 50 60 70 80 a0 100 110 120
GPM
@ Last 7 Days

Current 4 Performance Curve

140.5

2.1974

2.1856
Motor Vibration
High Vibration Events

Event Name
l BAT Pump 1 Pump Up:
| BAT FCC Pump 1 Pump Up:

| BAT FCC Pump 1 Pump Up

o

€ New Display m | oshcvitanua | @

+ Ad Hoc Display  [{fJ Export

nboard Bearing

L L
8/26/2019 4.03.57 PM

Start Time

7d

End Time

In Prog

L
W22019 4.03.57 PM

Acknowledged By

Event Name

>C Pump 1 Pump U
BAT FCC Pump 1 Pump U

Cavitation Events

Event Name

BAT FCC Pump 1 Pump U

BAT FCC Pump 1 Pump Upset 2

Start Time

19 1:49:07 AM

Start Time

End Time

In Progre:

End Time

In Progre

6:07 PM

Reason Acknowledged By

9/2/2019 4:03:57 PM
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View

ACROBAT

CSU Raw Water Pump Diagnostics - DCH.xlIsx - Excel

Pump Station

SD Juniper (Raw)

Pump Name

Pump 1

QT

H

K

M

jm] x

Keith Pierce 5. Share

Forcasting Dates

Current Values

Run Rate

3

Cicuit Breaker Test Forecast

ENAME?

Monthly Total Starts

#NAME?

Runhours Last 30 Days

43

Cooling Fan Check Forecast

#MAME?

Yearly Total Starts

H#NAME?

Runhours Last S0 Days|

240

Thermography Maint Forecast

HENAME?

7 Day Avg kwH per MG

0.00

kwH per MG

1450.20|

Bottom X Axis Vib

Bottom ¥ Axis Vib

BEARING TEMPERATURES

Lower Bearing|
T ure|

Thrust Bearing|

Thrust Bearing|
T ure 2

Upper Bearing
T ure|

T ure 1|

in/sn2

in/sn2

°F

°F|

°E

°E

uom

0.001342814

0.00

7458583221

8075234985

7992861121

79.80238342

Value at Start: 18-Nov-16 14:18:15

0.000885037

0.00

7433

Value at End: 15-Feb-17 14:15:59

0|

0.008

0.00/ I

o.00 IS

Average

0.09

0.07

] oo1]lE

] 0.01 I

StDev

*

EF NAME

Minimum[ ___ 000003]

Average
StdDev
Maximum

E¥ENT CATEGORY

*

EYENT TEMPLATE

*

Average|
StdDev|
Maximum

Start time|

End time

19-Mov-16 22:06:23

20-Now-16 13:10:45

18-Nov-16 23:00:00

20-Nov-16 13:20:00

20-MNov-16 22:06:23

21-Nov-16 15:00:46

20-Nov-16 22:30:00|

21-Nov-16 15:10:00

21-MNov-16 22:06:25

22-Now-16 13:28:13

21-Nov-16 22:50:00

22-Nov-16 13:30:00

24-Nov-16 22.06:22

25-Now-16 15:00:41

24-Mov-16 22:.06:22

25-Nov-16 15:01:30

24-Nov-16 22:06:24|

25-Nov-16 15:00:45

24-Nov-16 22:40:00

25-Nov-16 15:10:00

24-Nov-16 23:00:00|

25-Nov-16 15:10:00

25-MNov-16 22:06:23

26-Now-16 12:38:39

26-Nov-16 22:06:22

27-Nov-16 15:00:42

27-Nov-16 22.06:24

28-Now-16 15:00:42

28-Nov-16 22:06:24

29-Nov-16 14:12:00

28-Nov-16 22:06:24|

29-Now-16 14:12:48

28-Nov-16 23:10:00

29-Nov-16 14:20:00

29-Nov-16 14:12:27

29-Now-16 14:12:30

29-Nov-16 22:06:22

30-Nov-16 15 43

-Mov-16 22°0R23

Pump Diagnostics

Calculate

30-Now-16 15

0
Runtime and Energ

y Analysis |

'Water SDS PS Running

3DS High BearingTemp:

‘Water SDS PS Running

5DS High BearingTemp

‘Water SDS PS Running

505 High BearingTemp:

'Water SDS P5 Running

SDS High BearingTemp

5DS High BearingTemp

‘Water SDS PS Running

‘Water SDS PS Running

‘Water SDS PS Running

'Water SDS P5 Running

'Water SDS P5 Running

505 High BearingTemp

5DS High Vibration

‘Water SDS PS Running

86 <<Pump 1>> Events

Event Type

86 <<Pump 1>> Events

Water 505 PS

Running
75%

DS High
BearingTemperstur

e
16%

D5 High
Vibration
£ 5D High Winding
Temperature
0%

\Water SNS PS Runnine.

®




Pl Integrators speed the process that brings trustworthy data
to many unique analytics tools

TIBC® Spotfire | ArcGIS
SAP HANA

Amazon Web Services
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5 Steps of Maintenance

. Execute .
y a
-
-I | : é% & i
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Resources to Help you
Succeed




Pl Square o

A Guidebook to Implementing

The OSlsoft Commu ni‘ty 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

All Places > All Things PI - Ask, Discuss, Connect /\ S
Asset Based Pl Example Kits S

Enterprise Integration

Business Intelligence

=
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Partners Are Here to Help

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

Pl System foundation

OSlsoft.

PlWorld cothensures 2019

@

Custom
solutions

Partner

Alerts

Displays Integration

Condition data
Context
KPIs

#PIWorld

Turn-key solutions and predictive
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S350 «eA LEBOHA

TAPADH LEIBH AU
DZIEKUJE Cl vy asPIANAA. MISAOTRA ANAO =
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Contact us for more information...

Carlos Villanua Fernandez
cvillanua@osisoft.com

Systems Engineer
OSlsoft, LLC

#PIWorld
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mailto:lkhounlavong@osisoft.com

Questions?

Please walt for

the microphone &

State your
name & company

“) OSsisoft
i&" PlWorld cothensures 2019

Please remember to...

Complete Survey!

Navigate to this session in
mobile agenda for survey

=—
TO DOWNLOAD &

APP, SEARCH
OSISOFT

PIWorld

£ Download on the ETITON
@& AppStore P> Google Play
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