o N
PRECOGNIZE

o D BAZAN GROUP

How to Address
Environmental
Concerns with
Predictive Analytics

Polyolefins — Business Unit
June 2018




Bazan Group A\

6B 1800 8M Tons

Revenue Employees Refining capacity

ol

BAZAN GROUP



BAZAN GROUP

CARMEL OLEFINS LTD

: Polyolefins
@ CARMEL OLEFINS

165 kTA 450 kTA
Low Density Polyethylene (LDPE) Polypropylene (pp)
Trade name Ipethene® Trade name Capilene®
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Flare Event —
September 1%, 18:45

Flare is burning

Indicators show burn rate
of 40 tons / hour

Within 5 minutes —
we were on the news
)

% hour later
Problem identified —
valve FCV4402 Failed
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Unique technology,
matching the needs
of the process

industry
Covering
our entire
production line : [0-BASF
The Chemical Company
Intuitive and short Reference
implementation
/ -
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VIEL OLEFINS
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The Technology
at a Glance

Aviel First

Precognize VP Sales
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Value

Current
solutions
detect only

2% of the Yoy g e
failures

. Pure ML

..............................

.~ prediction |
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Precognize Technological Differentiator

The best machine learning
cannot avoid too many anomalies.

Data analysis

is not enough. There is a gap between the
anomalies in the data and

—
-
-
N
problems in the plant
Knowledge ;‘ i
e SN

System
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Data

columns

i &° LCFDO03

COLD BD TO FLARE

COLD FLARE

W &° TCFDO8Y

COLD FLARE

HOT BD TO FLARE

Data Headers

®
N
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Domain Structure

earch object Q 1% Sort order

v 8 Chemical Plant
> @ Cold Area
» M Hot Area

> # Line A0

Plant Structure

user @ -Engllsh v

<

v 5 Process

» 5 Condensing Gases

& Cooling Liquids

Plant Behavior
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Domain Structure

Connections Ch:
Oil Pumps > Oil Pump 41
Oil Tmp 41 AmouBe, F1301_

Ol UMD 41 RPM. gy PP1300_

> M Fue

Pumping to boiler V2
Pumping from boiler V2
Tank 1121

Tank 3123

-
A Oil Pump 41 Inlet Pressure 25
A
: Oil Pump 11
A
A
A

v @ 0il Cooling System Emg
Proyiging air to saafé’vi?

» B Heat Exchangers
Oil Pump 12
Oil Pump 13
Oil Pump 45

» 8 Lube Oil Pumping

v Oil Pumps

S Ox P starting

do something else
shutting down

Oil Pump 45

Tank 1121

Tank 3123

7] Oil Pump 46

Affec]
© 0il Pump 41 RPM Purgging the waterkg‘lmiswrasser mae‘%“!nigr::z‘?
afes A k526
Tank 3123 level
Tank 1121 Level
Tank 1221 level
Tank 5263 level
Oil Pumps
Water Tanks

Oil mep 41

>l

> O

np 45
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>

ddddddd

» M V2 Boier
Providina feed to il Pumo 1 +  PPWX1
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The Machine Learning part is listening to The Graph Analysis Engine aggregates

small changes in the machine operation these anomalies into a problem
Graph Analysis
Machine Learning ) Engine &4 A Outcome

&

O 4
e DR O &
Data = — OAO O —
&
4

"08:0 A

Baseline ML model System Model A Clear Alert
Historical Data Experts
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Why We Chose Precognize

Unigue advanced technology

combining machine learning
together with plant knowledge -
alerting of true failures and not
anomaly detection

Coverage of the entire plant 2
You never know where the next

failure will appear . .

rPrRECOGNIZE

Up to 5 accurate alerts per day, Clear ROI

avoiding alert fatigue

\ Y 4
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Benefits for Bazan

Change of paradigm:
Predicting failures,
NOT reacting to ones
that already happened

Spotlight on
the darkest
corners
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Y~/ Innovation

and Cooperation

---------------------------------------------------------------------------------------------------------------

Desire to cooperate to Israeli cooperation
............................................................................ aximize solution’s benefits between

Industrial Innovative Israeli « Weekly meetings for project corporation and
corporation start-up with a review, feedback, and new ideas startup enhances
adopting designated * Short development cycles of Industry 4.0
Industry 4.0 solution for the new ideas and testing in live solutions and the

process industry implementation Israeli ecosystem

>4
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ThankYou
Ohad Nahari, Aviel First,
Bazan Precognize

nohad@bazan.co.il
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aviel@precog.co
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