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Poll Question No. 1

How would you rate your knowledge of Industry 4.0?

Expert
Know the basics
Heard of it

Not sure

FLUKE -



What is Industry 4.07?
Put simply:

Sensors

Turning real-time data from

. . . INDUSTRY
your equipment into real-time

information to make decisions 40 /
and improve your processes ’
(manual or automated).

Automation

(j) DuneLm I Yoo FLUKE -
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Industry 4.0 & lloT in one slide

I .indus'friol
insight
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lloT is not a Silver Bullet

lloT might make things easier
But there’s no Silver Bullet

FLUKE -



A Winning Approach

START SMALL

A 4 - Pick some key but
problematic machine

centers

ANALYZE IT

* Get the history

* What is happening?
* What patterns?

* Predicting problems?

GIVE IT CONTEXT GET GOOD DATA

:Ilsocgtiotnb | » Networked PLCs
roduct being run N DCS

* Quality data S
« MES data Wireless lloT sensors

» Other related info

<|II> DUNELM i\industricl
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Reducing maintenance costs using data

Reactive

(J)) DUNELM N
\ 4

Predictive
Maintenance

Condition
Based

Preventative Maintenance
(time or usage
based)

© DUNELM Associates & Industrial Insight

Prescriptive
Maintenance




Predictive maintenance

industrial FLUKE ®

nsignt © DUNELM Associates & Industrial Insight




Prescriptive maintenance

Automation

» ERP/
MES/CMMS
Predict a developing Decide corrective Order parts,
problem action Issue work order

i industrial FLUKE ®
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Poll Question No. 2

What level of maintenance does your organization use?

Preventative (time-based)

Condition Based (single variable)

Predictive (multi-variable)

Prescriptive (auto-generate work orders to fix problem)

FLUKE -



Early detection = reduced costs

Motor circuit test
Thermography
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Real-time machine health

Data + Context = Information

Maintenance + Information
= SAVINGS (<$%9)

industrial FI—UKE ®
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Use Case No. 1

Runtime hours to CMMS




Use Case No. 1: Runtime hours to CMMS

Start Simple ...

» -~ FLUKE -
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Use Case No. 1: Runtime hours to CMMS

Then, Perhaps, Get More Complex ...

16
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Use Case No. 2

Overcurrent of Motor




Use Case No. 2: Overcurrent of motor

Current seems high on screw conveyors!

Target  Actual  Profle: 3 Gross: 90300 LB Loadout B [North] Auto 10 T
Station 1: 8706 LB Current Load Time: 10:25

Station 2: 6965 LB Average Load Time: 18:02
Station3: 8706 LB Last Load Time:  41:02 99 A 5

Station 4: 8126 LB Mixer Fill Time: 0:18 Einn B Gt vy
Station &: 8126 LB Mixer Average: 7.3 | Amp Mode Il Halr.hmI:J”f)i Status| LOB Status
Station B: 8126 LB Truck Fill Time: 3:18 58 A
Station7: 9286 LB OLB  Truck Average: 8:32 Cv-202 North Scanner Bypass |
| Mixing B Status

Manual Abort

SGO016
L 171 A
TS ME 007 147 A u
$G.227 West Mixer

A

B $6215  SG216  SG217  SG218  SG219  $G220
21735LB

SG-207 SG-208

F

WS.002

() DUNE Py FLUKE .
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Use Case No. 2: Overcurrent of motor

Current IS high on screw conveyors!

Profile: 3 Gross: 90300 LB Loadout B [North] Auto | Resume
Station 1: Current Load Time: 10:57

Station 2: Average Load Time: 18:02
Station 3: Last Load Time: 41:02 60 A CV005
Station 4: Mixer Fill Time: 0:18 |

Station 5- Mixer Average: 7.23 Amp Mode IR Bdtcllil:fil’L‘i Status| LOB Status
Station 6: Truck Fill Time: 3:49 66 A
Station 7: Truck Average: 8:32 Cv-202 North Scanner Bypass [
| Mixing B Status
195 A
A

B SG-215 SG-216 S$G-217 $G-218 SG19 SG?ZZI]
13988 LB

Manual [ Abort

ME 007 119 A A

S$G-227 West Mixer

42300 LB

WS.002

() DUNE Py FLUKE .
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Use Case No. 2: Overcurrent of motor

Current IS high on screw conveyors!

Profile: 3 Gross: 90300 LB Loadout B [NO[‘th] Auto I Pause Resume
Station 1: Current Load Time: 12:48

Station 2: Average Load Time: 18:02
Station 3: Last Load Time:  41:02 KRN Cv.005

Station 4 Mixer Fill Time: 0:18 - , - : -
Station 5- Mixer Average: 723 Amp Mode_. Bate h”;::|1_‘ Status LOB Status Man Auto Start
Station 6: OLB  Truck Fill Time: 541 , ‘ :

Station 7: OLB  Truck Average: 832 \ North Scanner Bypass

Manual 0 Top Off Abort

Mixing B Status

SGO16 Idle

V204
W"eglzl'xer 100 A A .

S$G-215 SG216 SG217 SG218 SG-219 SG220

543 2|1

WS 002

Q) DuNeLw I Yoo FLUKE -
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Use Case No. 2: Overcurrent of motor

Questions:

« What is the maximum rating of the screw feeder motors in Loadout B?
— 155A (125HP)

Feedstock from Plant “A” has caused problems in the past — were they
running Plant “A” Feed on this occasion?
— YES!

Does this same issue happen when running Feedstock from Plant “B” and
Plant “C” ?

— You will see...

Does this motor have a record of premature failure?

— "We think so, it failed within the last year, but we need more
information on its failure history”

© DUNELM Associates & Industrial Insight



Use Case No. 2: Overcurrent of motor

“Event frames” — How often?

Elements Loadout B Screw B

" General | Chid Elements | Attributes | Ports [Analyses || version |
o ] Nome: | High Current Loadout B CV2048
. [ o @[ @ | Name | Backilling | |  Description: |

[<] H  High Current Loadout BCV2048 & _
&) Loadout A Categories:

-~ &) loadot B [
— 9 Losdouk BDrag1 Analysis Type: " Expression ( Rollup (¢ Eve
|— 9 Losdout BDrag2
|~ (9 Loadout B Screw A
"~ @ Loadout B Screw B

A Event Frame Template: | Loadout Motor Amps =
& Mixer A

@ @ Losdout A _I _I 5""‘*'
— (@ Mixer A Motor A n

L & Mixer A Motor B Name Expression Value

& Mixer B StartTrigger| "Amps® > 'Current Setpoint High®

EndTrigger |'Amps’ < 'Current Setpoint Safe’

Add a new expression

StartTriggertruefor: [ 20 [Seconds v|

[~ Generate child root cause event frame before parent event frame starts
Dtnboul 5 IMmutes 'I

[P | e [

| Event Frames Category: I
1] Library
== Unit of Measure Scheduling: (¢ Event-Triggered (~ Periodic
| Analyses Trigger on | Any Input

ORI T FLUKE «
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Use Case No. 2: Overcurrent of motor

Happens a LOT, with specific traits

EventFrame ﬂ Event_start_llmﬂ EF_[nd_Ilmﬂ Duration | jAsset Name A Feed Source ﬂ Mixer Weight at Entﬂ Mixer Weight At Starﬂ Motor Current Avﬂ Motor Current Ma)- Order Numbeﬂ Product Cod 4
Loadout B Screw A Loadout Motor Amps 03-30-2016 05:07:18 3/30/2016 %:07 3/30/2016 5:08 Loadout B Screw A 196.2863553 3965164
Loadout B Screw B Loadout Motor Amps 03-30-2016 09:07:39 3/30/2016 %:07 3/30/2016 3:08 Loadout B Screw B 166,4909301 3965164
Loadout B Screw A Loadout Motor Amps 03-30-2016 09:25:40 3/30/2016 9:25 3/30/2016 9:26 Loadout B Screw A 202.1437451 3965076
Loadout B Screw B Loadout Motor Amps 03-30-2016 09:25:49 3/30/2016 9:25 3/30/2016 9:26 Loadout B Screw B 177.0386383 3965076
Loadout B Screw A Loadout Motor Amps 03-30-2016 09:27:43 3/30/2016 9:27 3/30/2016 9:28 Loadout B Screw A 195.0981461 3965076
Loadout B Screw A Loadout Motor Amps 03-30-2016 03:53:56 3/30/2016 9:53 3/30/2016 9:55 Loadout B Screw A 181.0000436 3968281
. Loadout B Screw B Loadout Motor Amps 03-30-2016 12:06:58 3/30/201612:06  3/30/2016 12:07 Loadout B Screw B 1646975016 3968450
Loadout B Screw A Loadout Motor Amps 03-30-2016 1&17:47 3/30/2016 1417  3/30/2016 1419 Loadout B Screw A 206.4603234 3971262
1Loadout B Screw A Loadout Motor Amps 03-30-2016 1432:34 3/30/2016 14:32  3/30/2016 1434 Loadout B Screw A 204.7024061 3968063
' Loadout B Screw A Loadout Motor Amps 03-30-2016 14:42:06 3/30/2016 14:42  3/30/2016 1444 Loadout B Screw A 199,5415119 3966621
Loadout B Screw A Loadout Motor Amps 03-30-2016 14:52:22 3/30/2016 14:52  3/30/2016 1453 Loadout B Screw A 196.3815937 3968064
Loadout B Screw A Loadout Motor Amps 03-30-2016 15:01:41 3/30/201615:01  3/30/2016 15:04 Loadout B Screw A 200.2598097 3968065
Loadout B Screw A Loadout Motor Amps 03-30-2016 15:12:20 3/30/201615:12  3/30/2016 15:14 Loadout B Screw A 197.4918468 3968065
Loadout B Screw A Loadout Motor Amps 03-30-2016 15:38:51 3/30/2016 15:38  3/30/2016 15:40 Loadout B Screw A 186,2299561 3971396
Loadout B Screw A Loadout Motor Amps 03-30-2016 15:49:12 3/30/2016 15:49  3/30/2016 15:50 Loadout B Screw A 193.4135109 3970729
Loadout B Screw A Loadout Motor Amps 03-30-2016 16:01:40 3/30/2016 16:01  3/30/2016 16:03 Loadout B Screw A 193.4917259 3970610
+ Loadout B Screw A Loadout Motor Amps 03-30-2016 16:30:21 3/30/2016 16:30  3/30/2016 16:31 Loadout B Screw A 185.5375566 3971474
Loadout B Screw A Loadout Motor Amps 03-30-2016 16:42:56 3/30/2016 16:42  3/30/2016 16:44 Loadout B Screw A 183.8973247 3971474
Loadout B Screw A Loadout Motor Amps 03-30-2016 17:18:49 3/30/201617:18  3/30/2016 17:19 Loadout B Scraw A 170.4787265 3969627
' Loadout B Screw A Loadout Motor Amps 03-30-2016 17:33:01 3/30/201617:33  3/30/2016 17:33 Loadout B Screw A 178.1947585 3970281
Loadout B Screw A Loadout Motor Amps 03-30-2016 18:29:00 3/30/201618:25  3/30/2016 18:30 Loadout B Screw A 185.5574812 3971476
Loadout B Screw A Loadout Motor Amps 03-30-2016 18:42:59 3/30/2016 18:42  3/30/2016 18:44 Loadout B Screw A 194,7865584 3977021
Loadout B Screw A Loadout Motor Amps 03-30-2016 18:59:40 3/30/2016 18:59  3/30/2016 19:01 Loadout B Scraw A 192, 7007242 3970283
Loadout B Screw A Loadout Motor Amps 03-30-2016 20:10:47 3/30/2016 20:10  3/30/2016 20:11 Loadout B Screw A 172.2101938 3977513
Loadout B Screw A Loadout Motor Amps 03-30-2016 20:35:53 3/30/2016 20:35  3/30/2016 20:37 Loadout B Screw A 181.6718053 3970284

() DUNELM G FLUKE o
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Use Case No. 2: Overcurrent of motor

Trends

| Asset Name | Feed Source str | [ Product Code | Order Number Product Code | Mixer Raw Weight | | Loadout 8 Drag 1ja: | | Loadout B Drag 2ja | | Loadout 8 screw Al | | Loadout B Screw B
Loadout B - 3.9418E+06 CV 204B

* Bt | o

AN N ADNAPNNA NN —=—

3/9/2016 2:22:16 AM 3/9/2016 7 22‘16 AM

¢ | g o b (-

= L/\ u p I WAl I I dn k]

3/9/2016 2:22:16 AM 3/9/2016 7:22:16 AM I

b b s § g P b - e

T B PI | "B" F' A ef meter | nesn
-1 I 'ant A 1h 15m Plant c 3/2/2016 F:15:00 AM

3/9/2016 2:22:16 AM Sh % 3/9/2016 7:22:16 AM
n n n (i m ) 4 ||

= 1 S i ) = —

3/9/2016 2:22:16 AM 5h 3/9/2016 7:22:16 AM |

- ———— e — ) ‘ I|
X ’1 J\ J\ ﬁj J\ J ‘1 " 1h 15m 3/2/2016 91500 AM

3/9/2016 2:22:16 AM Sh 3/9/2016 7:22:16 AM I

V92016 2:2206 A4 (10 (1] 1w (1me] & Now | 32016 7:22:16 AM

Cﬁ DUNELM hd FLUKE -«
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Use Case No. 2: Overcurrent of motor

Calculations — How Long In Overcurrent?

n

File Search View Go Tools Help Number of Values: 29

3 Database [%] Query Date ~ © @ @ Back () |H, Checkln %)  [2]Refresh |(F New Element ~ =] New Attribute 01-Apr-16 07:25:00 3665.273
Elements Mixer A 01-Apr-16 07:30:00 3666.378
5 Elements [ General | Child Elements] Attributes [Ports | Analyses ] Version‘ 01-Apr-16 07:35:00 3668.025
g :,[?:;’r?”"""e"t 01-Apr-16 07:40:00 3668.717

( testelement Filter 01-Apr-16 07:50:00 3671.258

(£}, Element Searches |, ¢ @/ 9|8 Name alvalue 01-Apr-16 07:55:00 3671.572
01-Apr-16 08:05:00 3674.719
01-Apr-16 08:10:00 3674.719
01-Apr-16 08:15:00 3676.58
[Z1 Date last maintained 2/22{2016 1:26:00 PM 01-Apr-16 08:20:00  3676.58
a2é O’ Date last maintained tag 2/22/2016 1:26:00 PM 01-Apr-16 08:30:00 3679.404
B¢ | ¥ Lastmaint overcurrent val 0 01-Apr-16 08:35:00 3679.775
01-Apr-16 08:45:00 3682.607
01-Apr-16 08:50:00 3683.024
01-Apr-16 08:55:00 3684.572
&7 Overcurrent last period 0.23958333333333334 01-Apr-16 09:00:00 3684.572
01-Apr-16 09:10:00 3687.773
01-Apr-16 09:15:00 3687.773
01-Apr-16 09:20:00 3689.508
01-Apr-16 09:25:00 3689.557
& Batch Active 01-Apr-16 09:35:00 3692.59
& Current 1 160 01-Apr-16 09:40:00 3693.608
& FeedRate 0 01-Apr-16 09:45:00 3694.145
01-Apr-16 09:50:00 3695.883
01-Apr-16 09:55:00 3695.883
01-Apr-16 10:00:00 3697.445
& Weight 26279 01-Apr-16 10:05:00 3697.445

01-Apr-16 10:15:00 3700.417| _|

01-Apr-16 10:20:00 3700.657

=] Category: <None>

o] ; =] Current threshold 1270

-] =] Maintenance Complete False

B¢ | ¢ Maintenance completed False

&7 running overcurrent val 3700.6567668658377

&7 Feed Source Eddyville

¥ Increasing False

i) DUNELM - 3N et FLUKE -
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Use Case No. 3

Dynamic Displays




Use Case No. 3: Dynamic displays based on rules

_ Monitored Properties Failure Modes Failure Mode Trees Sensor Options Image View Alert Monitoring Mounted Sensors

Houston Redprocating Compressor

5 Compressar, Recprocating-Belt Driven 5 8 % r\ 7 8% r 4 5 %

Assot (lass Fallare Coverage

T Transformers Select Component:  Mohor AL lacuet o | T . 14 Filters

Mechanical Asset Class

Agitator
Air Handling Unit
Belt Conveyor
% Blower [ 7 acnesve wesr T
Centrifugal Pump
.
Reciprocating Compressor .
e
GO
- B e

1% Mrssbgrimen n

Sensor Coverage Contisence Factor

Reciprocating Swashplate Pump

g
£
5

w
=
@

€0 Boctical, Cooking Fan

!

B8 Fecincal, Windings

5

i} Housing-Motor

£5) Motor: AC wtuction (0 Lutication Grase

o Rotor b

1
e

Default FCI

D OEN oy
RSt © DUNELM Associates & Industrial Insight
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Use Case No. 3: Dynamic displays based on rules

Heads up displays

Centrifugal Pump r 44%

r‘(@j Pump, Centrifuge-Direct Coupled
b Fallare Coverage

x
H ceo0 rf JH sroo e

3
I 025 ip=MREY 7200 db G G500 ab

Y\ IEEE I )

() DUNELM G FLUKE -
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Use Case No. 4

Spare Run Compliance




Use Case No. 4: Spare run compliance

Used to take a full day to compile manually

Area 5 Spares Management Report

April May June July August | September | October| November | December
Off Off Off
On On
Off Off
On Off
Off On
Monthly A 5
Totals B 11

Percent on Plan 65% 82% 71% 41%

Unit 6- B1093W Round Sheet
Off Off

> w(>|w (> (w(>|w|>

B
Monthly
Totals

() DUNELM G FLUKE -
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Use Case No. 4: Spare run compliance

Spare Pump Compliance
Spare Pump Compliance | Area 1

ATI'€ |5, Unte. Spare Pump Compliance | Area 1 and Recycle Round Sheet Overview | Area 1

A Pumps P3010A P3010B Yes| |pP3013 No | |P3015
Area 1N percent In Compliance . Spare Pump Compliance | /™" ® Round Sheet Overview | Area 1
0% et Tk
0 15?5 A Pumps Round Sheet
Pumps In Compliance 0 Percent In Compliance _ b diib

68.116

47

1805
0 812712010 7:02:58 AM  8h 0 Round Sheet

Round Sheet
Pump Count Pumps In Compliance
— Round Sheet
8 0 =
Daily Round Sheet

Daily Round Sheet No Yes

Unit 27 | B Pumps : Pump Count 431081 554.83n

. 8
Percent In Compliance THIDREDT &

100 0
100% P3042A B Pumps

Percent In Compliance 1 Percent In Compliance
8 = 100 ¢

0.2
0.2
06

Pump Count 4. . . .| PercentInCompliance

-1, PR
8 6/27/2010 7:02:58 AM 8h 8

Pump Count
8

2L L . .
8127/20107:02:58 AM  8h

q‘i’:‘cil"e@ i\@ndystriol
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In closing
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Thoughts from the trenches

* You need HIGH QUALITY (reliable, and at the right frequency or fidelity) data from the
RIGHT sensors that stay CALIBRATED

Your data historian is likely a Mine of information, don’t just use it REACTIVELY
Your data historian isn’t just a “bunch of trends”
The integration options with CMMS, augmented reality, machine learning and Al are

endless, but if you don’t have HIGH QUALITY data from the RIGHT sensors, don’t waste
your money on this technology until you do

If you aren’t historizing condition data from your equipment, or don’t have a plan to, plan
for EXTINCTION or IRRELEVANCY

Reliability and CBM is the LARGEST single opportunity in the lloT/Industry 4.0 realm.
Get on the train or get RUN OVER.

industrial

[
= insight
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The end result / getting started

() DUNELM Y

Getting Started
* Put down the firehose
* Get good data from one

problem area

* Prove to yourself that this
approach works

* Repeat on another area

e Use the firehose less often
FLUKE -
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.| If you liked this webinar,
4 check out the Xcelerate 19
. Conference!

- - - November 12 — 14, 2019

Sanibel Harbour Marriott Resort
Fort Myers, Florida

Your source for maintenance
and reliability training,
innovation, and education.
q Continue your quest for
improved reliability!

Early Bird registration discount
available through July 31st!

Accelix




THANK YOU!

wwwsfluke.com 1-800-850-4608

sales@accelix.com

Accelix




