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EME C|X|E =2 2 e
= o

PLANT DIGITAL TWIN
Digital predictive monitoring to

achieve better operational

SAMGUARD'  \e

ASHof C|X|EH E
INSTRUMENTATION
DIGITAL TWIN O 2Fx| 0 9]
HZAHo/S] AOFE C/x[ESf CIX|E 2L E&
H/w, s/w, H3F0j/0/Ef, sam 2F3t.. Digital flow control
Smart digitalization of control instrumentation monitoring
(HW, SW), actuators, SAM Chemical...

514 o2
PHYSICAL IRON

o ZF ol A=
m o ﬁyoi =x #/_' 111 years of flow control

TZMNA EHEO
TN 1114

Flow control and instrumentation of process plants
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Small signs

%

Failure

X 7| EX]
Early detection
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What do we mean by Predictive Monitoring
A 71K KE
dird g ol #XH[E 28

Value of more production vs maintenance saving

Mg gkAF 71K FX| 2 H[Z
Value of additional M7 71K

production (€) Value of maintenance savings (€)

SAMSON Smart Digital Solutions - 4
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What do we mean by Predictive Monitoring?

BEEKo B8NS
FSA 7= 0| 2L ETF
Predictive Monitoring
To increase

OEE

(Overall Equipment Effectiveness)

M58 g
Availability Quality
Ms g4

Performance

> N e SAMSON Smart Digital Solutions - 5
'I:"’Smort_Mr.F.Group g DFIESEEIRE 9



X
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A& | o E
O] M| tH 2t 'V |=
EFX| | p—
Small signs 0 E_ ®
T nF oS 2% 0|4 x|
Identify deviated process
behavior

Equipment failures
early detection

1 0| AHE A
Problems

=H1xe| 24 B

L - ! |
J
O
7] &%) 0% sueN2aE
<91 =2 EFX|5l= |dentify suspicious
ZHAEF Ml A operation
SAMSON Smart Digital Solutions - 7

Early detection
Virtual Sensors to detect
quality issues and root cause

! | @MESECURE




Any type of equipment.

Any type of problem.
All connected.

| @MESECURE

=gy Eugl

Catalysts Heat exchangers @
287 -

Reagtors

%7

EH 3
o
Compressors Tanks
B SRE
Boilers Distillation columns
&* 87| = %7
Pressure vessels o ; - Condensers
i
(e
X !i= 3
EE-' it %;TL“ 1
%E Valve B 3} 7|
Converters

SAMSON Smart Digital Solutions - 8
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Start with the data that are already thereI

On site Server (16 cores,
64GB RAM, 512GB

Snm GUARD Hard Drive)

powered by Precognize

S H| o HIO|E| Process data
(temperature, level, flow, pressure, quality),
AH|&E] 5% H|0|E| Equipment data
(current, vibration, bearings temperature etc.)

SAMGUARD" =

Data Historian

SAMSON Smart Digital Solutions - 9



2 weeks Start Wlthout any
Implementation hardware technology
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i D E “SlX”: 78 13Y 1A|30=
Fan Motor “Burned" July 13th, 01:30

© Zlatna Panega

SAMGaurd: 6230 X A1

; t
SAMGuard provided the 1%t alert on 30/6 GCO4CB204 TREND  HISTOGRAM  CONNECTIONSCHART  ISSUESWITHCOOLING FANA CLINKERCOOLER4  ELEMENTS  ISSUE GRAPH

Supportive Tags Supportive Information (#33), Issue Date 06/30/2018 17:01:00

] 6CO4GR207/SO1MV X @ Nomaized
[ GCO4GR207/EDTMV X
[l 6C04CB205/L0TMV. X T Feme 2 . v
] GCO4CB20S/GOTMV X v : .
Clear
GCO4CB205/FOTMV X ] 15
S AMG d 7-|-J 2 I-I 7:| GCO4CB204/POTMY X ~ FullHistor
aur Ed I l— GCO4CB204/F0TMV X Selected Months 1 M
SAMGuard provided a 2"® alert on 2/7 . : e o bt w OMMM
P / Zluly 2018 05 W" ¥ bttt v {7 RN e
VlJune 2018 §
o “May 2018 U
Revert to original list FApril 2018 >
“March 2018 05
Supportive elements [February 2018
-1
Add More Elements gJanuar:;Zma
II_HI II'HPAH DDecem er 2017 .
N ber 2017 e .
o E o ° Cooling fan 4 Clinker cooler 4 X OVemRer !
o -I A Coctober 2017 — : !
- 2 : :
7 = 13 E 1 I 30 L 300618 300618 0/0718 00718 00718 020718 020718 020718  03/07/18 0307718  03/07/18
— . — GCOACB204/FOLMV  — GCOACB204/POTMYV  — GCOACB205/FO1.MV
(Jﬂ E E'I "gl-xH ”) Revertto original list

Equipment failure: July 13t 01:30:00

(Fan motor “burned”)

. | OMESECURE SAMSON Smart Digital Solutions - 11



CH™ 22 AMA Flare Event -

September 15, 18:45

n9.n

E o o 0o™9o'NI 02N

ANt 4080 G882 Y
% 1% O | El_ 2 % El_ . nimIx aln)alp] o'W no'navn ~ 0190 o'poy [ieas] qa'nEMman NI D'YA'RI NN nnna nwin v UN A&
Flare is burning

Indicators show burn rate of 40 tons / hour

5& ¢Hofl — w20f B
Within 5 minutes —
we were on the news

nonnw  inn @

211N MWN [N a7n“ 7ysnn .0nieZIR Tda (2Iw) Wi 'ima 119%

N nan 9N

30= 20f WHE FCv44020]
=M|7t UCt= A= YLC}.
Problem identified

Y% hour later — valve FCV4402 -

//www.bazan.co.il // Polyolefins — Business Unit
BAZAN GROUP

e OnESEalRE SAMSON Smart Digital Solutions - 12
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Precognize =

O.I I:E17.II g.ghll-c>
OIX|SH= 7127

How Does Precognize Handle
a Flare Event

Precognize=
20| FofLt|
F=7of
‘etotA| XM E
o=

Precognize

detected

the problem

3 weeks before it

happened!

//www.bazan.co.il // Polyolefins — Business Unit

ﬁ@mﬁﬂ?@m s; I

N
PAECOGNIZE © CARMEL OLEFINS
N\ |

D'2nIN D'an =

DN foIn e

¥ EFC4402.0P X

Time frame

nNN
Month end

(1/30/06/2018
131/05/2018
TNIEN AN'YN TR (130/04/2018
(131/03/2018
DNIN R'UM TR [128/02/2018

PCV3257 X
1¥30/09/2017
¥31/08/2017
31/07/2017
30/06/2017
31/05/2017
1'30/04/2017
31/03/2017
11128/02/2017

TMIEN AN ITAR 31/01/2017

» oowmm

22:52:00 03/05/2018 1% (#1002) Jnim vy

TZNNN DI

04/08/17  06/08/17  08/08/17 10/08/17 12/08/17 14/08/17 16/08/17 18/08/17 20/08/17 22/08/17 24/08/17 26/08/17  28/08/17 30/08/17 01/09/17  03/09/17

— EFC4402.0P

AN nawn R LBIRT:ITH

SAMSON Smart Digital Solutions -
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Improving production cycles

HiX| A4 B HALE S0
AT Mo 2 m
Batch production: Purpose is to reduce the process %
deviation and produce more
SAM GUARD: 578 HX}7| Z/d Al .
EAMKEZ Zn N
SAM GUARD provides alerts when production starts to J
deviate and provides statistical indicators 16

SAM GUARD: 3’8 S O|M| ZHESIE S
A S — —
TYUEAH Hded A=4dn
(ZRHEEIJIXAZT o= ANH 2IES 8lS
SAM GUARD provides meaningful alerts that enable the team to fine

tune the process (project is still in progress so final financials are not xt7 StAS El 7 Al k“* o
yet available) I' I MHE2 O - I'o — 1 =

05/12/18 05/12/18 05/12/18 06/12/18 06/12/18 06/12/18 06/12/18 06/12/18 06/12/18 06/12/18 06/12/18 06/12/18 06/12/, 06/12/18 06/12/18 06/12/18  06/12/18

Virtual Sensor via Active Learning

e OnESEalRE SAMSON Smart Digital Solutions - 14



Xl SEAL
o

% = o Improving Quality

X = iz iz S 5
SHENAM XS HEF2 2 S5E 201 58 XA
The plant is measuring quality for the end product. The results are provided

in delay

SAM GUARD: 1}H &E £7JH|0|E{ 2}
Yotz el OojE et AE
SAM GUARD connects the historical quality tests to the production data

SAM GUARD: ‘84t Z0f| &IH 378 HXILE
. == — <
X5l 2212 & HX o=
SAM GUARD provides online off-spec quality and potential process
deviations for the potential off-spec (project is still in progress so final
financials are not yet available)

Historical Virtual Sensor

e OnESEalRE SAMSON Smart Digital Solutions - 15
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7| ‘= Technology
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»

7+X] Value

NEEEY

Il E of| =
Specific event
prediction

M 2
Machine

learning

. loT

7|& %13} Technology evolution

SAMSON Smart Digital Solutions - 17



PRECOGNIZEQ.I u‘lﬂ E-'Il&';' Precognize’s machine learning @

SAM GUARD

tag 1 powered by Precognize

tag2 Normality Machine
clusters learning engine

S|AEz|d §o|H
(@A 0% of2)
Historical data

including pa] failures (or not)

tag3

KAEY 4dVaN P
HIX| = ot Ky = poi(giE
m Unsupervised \ ° 7|E HE (I H)
Saved Baseline
process
.......... " ML mOdeI

SAMSON Smart Digital Solutions - 18



SAM GUARD

powered by Precognize

Value

L

............................
TR s

- event
. prediction

4 loT

SAMSON Smart Digital Solutions - 19
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- A
PRECOGNIZES| X} &3} 7| = -
7|E 20| KoLt 0|4 2 AN WH|o| BRI HA o
Precognize's technological differentiator — bridging the gap between

data anomalies and problems in the plant :
Graph analysis

Machine learning A engine A A Outcome

Baseline ML model Plant model A Clear alert
Historical data Operation engineers

SAMSON Smart Digital Solutions - 20




(2 weeks exercise)

SAM GUARD

Data headers

Plant structure

i

Plant behaviour

| BMESECURE!

SAMSON Smart Digital Solutions - 21



Connections Chart

Flare Section » Cold Flare Drum

CoIiFIare Drum lev&=r
Other

== | CFDO03

Filtering

..

Colflare Drum temperature outletTemperatGRD089

Child

Co\ﬂita{e Drum . cpig Colflare Drum vibgation

Child

Chifd

Corggression and oﬂm‘@
Outcome

Affect

Affect

Filtering

Compressing to 2.5Bar

Drying liquids

Section 5

Bearing Device

Turbine Rear Bearing pressure

Digital Solutions - 22



SUEO LA MM AS 70| HBEE
A8tH OB o2 Ml A| 23t Bl
A E9)0f(H|A| E3])

The software turns the plant into a mathematical graph that
includes the relationships between the instruments(Patents)

SAMSON Smart Digital Solutions - 23




Sk (=) ey ey - = o rey o A=
714 et AXI2 7|4 &s2| o|Mct Het BFX| = EM T2 0| sy S Hrgl
The machine learning engine listens to small changes in machine The graph analysis engine aggregates these anomalies into a problem
operation

Machine learning A engine A A Outcome

Anomalies

Data === —

Baseline ML model Plant model A Clear alert
Historical data Ooperation Engineers

|~ P SAMSON Smart Digital Solutions - 24



SAMGUARD" ©

@ FLARE TOP* | @ Fcv22705 @ CONTROLLING

r 1 & | s § it
@ TCV33073 | @ 0933705 | @ TCV7803
'y @ SEAL DRUM®* J ® TNK338 | @ PCv2257
- 4 g
l ' @ 3013 Outlet | ®icvreos
Pumps 70%
Valves 70%
» Sensors 70%
N
Heat exchanger 10%
Compressors 50%
Condensers 20%
. Distillation Columns 20%
Any type of equipment.
Boilers 20%
Any type of problem.
Catalysts 10%

All connected.

. | ONESECURE SAMSON Smart Digital Solutions -



[SAM GUARD= SEHEL| 2= AE ZA|]

MMM HFHALIS S F7ite 2 M
SAM GUARDE= 7|4 &t da= B X|otdd
@' 23010 2 MH| I & 7}A =&l

SHX M4 5 2% 0|4 482 BLIE

SAM GUARD is monitoring everything. By adding the Virtual Sensors mechanism
SAM GUARD is also capable of investigating historically, and monitor online
specific elements, situations, or targets

SAMSON Smart Digital Solutions - 26




=202
F712 578 € o|o|H
r- " (O : B A B AE
Data that is measured on lower
frequency (such as lab tests)
+ — 7k A =5 (A 0] H)
l_ -' VirtualSensor =f (production data)
> Al A §|O|E
@ 2FHojolg m
(=3 ol ©2F OFad I K|
(.__IE, '”E,'ITO,I:I—l,EE) %E-I'cn’_l ELIE'IEC':! \ —
Al- =X oL |E 2l @AEHIAQI'I'HOE'
el & 2L{E & Online Monitoring
ME XE 2l =
(l_'l'r, |_c>,H'”O'|o |_Eo) -'_-‘xl.l_.l.x *_|
Example. monitor Production data: |82 - I' 0:“=J-I'
. i Process data E-E -?l;.l ?_'-E—*_'l
quallty (temperature, level, flow, pressure, quality),
Equipment data
Expected Deviation and
Root Cause

(current, vibration, bearings temperature etc.)

Historical

SAMSON Smart Digital Solutions - 27
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Lo . Bpwe Mgt 1N, e Oy 123N € K100

(o8

P -
ERTE S o=
= APHE D} o =8 I 2
T masemmy | OISEH AN
- gax axlo] | GIXEH HAZ M
: ! How
Where to start Who
_ Operating staff and engineers The challenge is to implement a predictive
Where it hurts the most who need and use the alerts solution in an existing reactive culture

SAMSON Smart Digital Solutions - 28
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LA Z 2R E

e =

o B pnsc?GleAE e
IStorian CSV file j’j ‘— rome\Firetfox
i
7 CSV File
S|AEE|Qt

Virtual\Physical machine
16 core,64Gb RAM E
512 GB HDD
Simple Script via
Historian tools or Excel

SAMSON Smart Digital Solutions - 29



SAM GUARD 2F A8l A&

Two-week implementation plan for SAM GUARD -

re) (o) A o
e F4A L R = mi= =212l 75
(1~2F) (23F) (AAZHY, AH=F) (374 &~14) ﬁ
N\ 2o
]
]
I
¢ 12 FI7I21d 0% & T AR ¢ GZZIyZdn & IEY HIY MO EE
=XSETRSESIe (]2 MU D ¢ XL o= Y 302 ~ 1 AZHHat 2M M A
o 2%7F 2 Ol & 9 Bl A (@] 07t Mol 91 1 Z0E HE
_ Ti S x = ¢ oT UITX|H (o] 812 )
¢ 1174 AlO|E H7L. X of AMX|L|of ¢ EHE XHEF
-O|o|E| ZE & E7t X ct a4 3x gl
A S 3 0|4 =
WCIRSES

X Precognize X|&:
- MB{ #2| (Y1 0|, AL 0| E)
U HAE Y HME

|~ P SAMSON Smart Digital Solutions - 30
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- : SAM GUARD EHEL| B = THIS B3 7|= M Al H|0|E|E &238}0] A|Z
AL i - BE ZR0| dH|of ZHE|lE= M4 HIo[EE _MZS MM 27} 90| 2= Hjo|E =
0| &5t L A S CX[E A%} g8sle 22M M8

e ; A =] =k
I3 29/H|E HET HY 258 2 TS e
_7|7;" 3}%2 %:'El-é-l' ||:||. _g_jé!- 7(-||:|7|_o —Data%ﬂ,k|ﬂ'|%lT E:!-QI tl'il\'xl'?nll
= — — = — : — o= ASHA - =
Xl&!ﬂl.%l-c',é! (giOlEA_EAgjl_ 31% -?l_|XIL|0'|:7|E gTE TcLIOI'EkI :I'I"?_1 7|'o
SAM GUARD

. SHEofl Z|cH 5 72| A A | 82 Smart M&FQ} 2EHE! X|2 H|A
L _StE0| K| 5 Mo ADE &l . - SAMSON st & Smart M&Fe} 2 At
P - O OFH 29| 15 & TOf| 3& A=utet : CIX|E §lo] &€ x| &

| @MESECURE
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SAMSON AT A GLANCE

STAFF

— Worldwide 4300

— Europe 3300

— Asia 500

— Americas 200

— Frankfurt am Main, Germany 1800

SALES SITES

— More than 50 subsidiaries
in over 40 countries
— More than 200 representatives

L

| @MESECURE

MARKETS

Chemicals and petrochemicals
Power and energy

District heating and cooling, building automation
General industry

Industrial gases

Food and beverages

Metallurgy and mining

Oil and gas

Pharmaceuticals and biotechnology
Marine equipment

Water and wastewater

Pulp and paper

SAMSON AKTIENGESELLSCHAFT
60314 Frankfurt am Main, Germany
Internet: www.samson.de

PRODUCTION SITES

SAMSON Germany, Frankfurt

SAMSON France, Lyon

SAMSON Turkey, Istanbul

SAMSON USA, Baytown, TX

SAMSON China, Beijing

SAMSON India, Pune district

SAMSON Russia, Rostov-on-Don

SAMSON AIR TORQUE, Bergamo, Italy
SAMSON CERA SYSTEM, Hermsdorf, Germany
SAMSON KT-ELEKTRONIK, Berlin, Germany
SAMSON LEUSCH, Neuss, Germany
SAMSON PFEIFFER, Kempen, Germany
SAMSON RINGO, Zaragoza, Spain
SAMSON SED, Bad Rappenau, Germany
SAMSON STARLINE, Bergamo, ltaly
SAMSON VDH PRODUCTS, the Netherlands
SAMSON VETEC, Speyer, Germany

SAMSON Smart Digital Solutions - 32
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www Precog co
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http://www.onesecure.co.kr/
http://www.precog.co/

