Reefer Analytics
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We're Living in a Noisy World.
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We're Living in a Noisy World.
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Data Without the Right Context? It's Just More Noise

1 1 1 1 1 1 1 1 I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Did it have problems this year? When did it have problems?

When did they start? Why did it have problems?



Do you know who this is?

&

EMERSON



Do you know who this is?

&

EMERSON



Do you know who this is?

Jimmy Fallon Turkish revolutionist
Mahir Cayan

&

EMERSON



Any Revolutionists here?

How about these people? e son



Data Scientists Have Used Machine Learning To Help

781

Machine Learning

l_i;_*,'\

Find patterns in data

Create predictive
models

Can We Trust It?

You may have used it
on the way here

What About Our Industry?



Using Machine Learning To Give Data Context

1 1 1 1 1 1 ( 1 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Did it have problems this year?

When did it have problems? Why Did it have problems?



Data Science Uncovers the Story

« System Health was
poor 6 months
before failure

e |t's clear when the
unit was fixed.

« It's clear the fix
wasn’t permanent

* It's clear the unit will
fail again soon

Data + Application Knowledge + Machine Learning = Health Status




Field Example:
Condenser Coil Assembly Emergency Replacement

Historical Health

— Identified Poor Unit Health el Nl
* February 2019

Repaired

75

— Emergency Repair of Condenser Coll 65
+ May 2019

55

45

— |Issue ldentified 2 Trips Prior To Repair

35

Identified

P O S S O OSSO
o}\q}% S \q,\q' NN\,_\’\’L '\:\’\W\’b \/\,\)'L q’\q’\’b R \,\SL b‘\,»\"b (’J\q’\"\'
Trip Start Trip End Setpoint Health Comment
8/29/2018 9/2/2018 -1.5
9/2/2018 9/21/2018 -1.2
12/29/2018 2/20/2019 2.2 Poor Supply, Return, & Power Health .
3/1/2019 3/20/2019 4.4 Poor Supply, Return, & Power Health $
5/11/2019 5/18/2019 pulldown Separation Example EMERSON




Field Example:
Refrigerant Leak

Historical Health

— Health Score of 61% 100
* November 2018 95
— Refrigerant Charge Added 85
* April 2019 80

75

70

- Post Validation Thoughts

— Trip 2: Poor Health > E \
— Trip 3: Reduced Charge Sufficient To . c
Higher Setpoint? o
— Trip 4: Struggled to Maintain N Y
Temperature At Lower Setpoint NI VN S AN GOl PN

Trip Start Trip End Setpoint Comment
8/29/2018 9/19/2018

10/17/2018 11/3/2018 Poor Power Health
11/5/2018 12/13/2018 Poor Power Health $
3/12/2019 4/15/2019 - Poor Supply and Return Health EMERSON




Pulldown Analysis Use Case

Previous Health :: 100%

- Problem Identified Within 32-

Initial Days of Trip - : gzt T 1 | \ntervention
28- TR L I : .'I' Validated
o © oy R
- Projecting Pulldown 8 . : Y
Time s | R
‘3329 o T '._. * Return
‘g 18- | | ”, "ten, *  Supply
- Validation That RepairIs  § ™ ssue ] |
Sufficient To Maintain “ dentified |1 '
12-
Product Temp e e g e e w e w e e l ..... l ...........
10- l I
8- . . . ,
Apr 12 Apr13 Apr 14

Projected Total
Pulldown Time
36 Hours 4/12/2019 9 Inf 1
48 Hours 4/12/2019 9 110 Hours

Elapsed Time  Trip Start Setpoint Priority

In Process of Incorporating Pulldown Analysis With Health Check




What About A Fleet Of Different Units?

. Healthy Systems
Variety of Systems A=l ]
100% - l
 Different Sensor Sets
90% -
= -
- Different Compressors | § a0%- 'd
I N
+ Fixed and Variable g /0% ,
Speed P e :
D B0%-
. . w .
+ Different Coils ‘5 50%-
+ Different System Ages g 40%
Q Poor Health Systems
« Different Operating .g 0%
Conditions ﬁ: 0%
=2
« Different Product ®" 10%-
One Emerson e , |
g 0 100 200
Health Prediction Systems Ordered By Health

Ability to Identify Systems With Poor Health Profiles At A Glance




Key Learnings

Field Validation is pivotal on all fronts, not just for verification of each
algorithms technical competency but equally important, the customer
specialist expertise.

Analytics Applications will not be a PTIl alternative for the forseeable
future.

Business Processes are complex, and solutions need to be
evolutionary and integrative to reduce the risk of introducing new
Inefficiencies.

Start small and learn big.



More Information?

For more detailed insight, please come talk with us:

Emerson Booth D74

Lissa D’Arcy
+45 91 39 90 19

. Thank you.
lissa.darcy@emerson.com y

Niels Prebensen
+45 91 39 90 39 ‘
niels.prebensen@emerson.com é
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