Pl AF architecture as backbone of digital
transformation & advanced analytics developments
In MOL Downstream
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The MOL Group at a Glance

» MOL GROUP IS AN INTEGRATED, INTERNATIONAL OIL » 4 REFINERIES, 2 PETROCHEM PLANTS
QBESAA:YCOMPAN\‘ HEADQUARTERED IN BUDAPEST, » LOGISTICS INCLUDING 2,000 RETAIL STATIONS

» ACTIVE IN OVER 30 COUNTRIES
» INTERNATIONAL WORKFORCE OF OVER 25,000 PEOPLE

» TRACK RECORD OF MORE THAN 100 YEARS IN THE
INDUSTRY

CONSUMER
SERVICES
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MOL Process Information & Automation

Closing the gap between process Team of 18 Process Information & Automation
control and business Engineers (APC/RTO/OTS & Pl Systems)

Project and CR management Report to Technology manager & group level

Overall monitoring of refinery operation IT in a supportive role...minimally involved —

Operating Systems and SQL Servers
In-house developed PI solutions

ADVANCED PROFITABILITY APPLICATIONS REFINERY INFORMATION SYSTEMS ADVANCE?PSF::\_ITE;]I(_IgI\ITgLIABILITY

ADVANCED PROCESS CONTROL

. »  NICE (NATURAL INFO CENTRE) L AR AT
»  INFERENTIAL MAINTENANCE »  PLANT INFORMATION (PI)
»  INDUSTRIAL NETWORK
»  KPI BREAKDOWN »  SEMAFOR (KPI SYSTEM) e
»  SOLOMON CALCULATION »  SHAREPOINT DEVELOPMENTS T
»  ENERGY MONITORING *  SIGMAFINE (MATERIAL BALANCE)
*  NAPHTHA POOL OPTIMIZATION *  OPRALOG (E-LOGBOOK) * CONTROL PERFORMANCE MONITOR

OSlsoft.
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Pl SYSTEM OVERVIEW

» 4 HA COLLECTIVES, ~400K TAGS
» USED BY MOL, MPC, LOGISTIC

» ELEMENTS:
» 350 ELEMENT TEMPLATES
» 23K ELEMENTS & GROWING (65X SCALE)

» EVENTS:
» 6K NOTIFICATIONS
» 10K EVENT FRAMES ANALYSES

» 50K EVENT FRAMES (EXCEPTION BASED
OPERATIONS)

“) OSsisoft
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INCREASING PROFICIENCY AND PRODUCTIVITY
THROUGH DIGITALIZATION

COMPETENCY INSTRUCTOR LED
WORKFORCE
COMPETENCY
EMBRACING DIGITALIZATION

INVEST IN HUMAN

TECHNICAL LEARNING CAPITAL AND
PERFORMANCE MANAGEMENT EVALUATION DEVELOPMENT THAT

PROMOTE DIGITAL
THINKING

SUPPORT
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Pl SYSTEM DEVELOPMENT & PI VISION DISPLAYS

Pl SYSTEM PROCESS INFORMATION SYSTEMS

ENERGY MANAGEMENT

= ENERGY KPI SYSTEM

= ENERGY MONITORING SYSTEM
= EFFICIENCY MONITORING

ORION TO PI INTERFACE UNIT BLOCK DASHBOARDS
NICE TO PI INTERFACE GROUP WHITE PRODUCT YIELD
NOTIFICATION WEBSERVICE UPGRADE REFINERY N2 MONITOR

PLAN FACT REPORT

ADVANCED APPLICATIONS
=  ADVANCED PROCESS CONTROL
= STATISTICAL QUALITY CONTROL
= TANK QUALITY INTEGRATOR

SQC ATTEKINTSO

OTHER REFINERY SYSTEMS
Pl Tag & AF

LABOR EQUIPMENT AVAILABILITY
ONLINE PRODUCTION PROGRAM structure

SULFUR STOCK AND SHIPMENTS establishment

CATALYST REPORTS
CHILLER MONITORING

DUNAI FINOMITO KENKESZLETEK - Y B Otto m o
up development

Rapid roll out
of solutions
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EXAMPLES -

Ny
A

MSA Uzem - Technolégiai kartyak

Elements K1
(5 (9 BaseOl Tanks Tracking || General chid Elements  Attributes ports  Analyses  Notification Rules  Version
~ @ Chiler Status Monitoring -
"8 ContdlLsop Meriionn DS Termelés MOL - IOW AV3
5 6 Corrosion Monitoring i
L g Dambi Refinery [ +]a/¢[& Name 2lvalue Time Stamp E—— PROCESS
; Data Library 5 amp
& DCS Priviege Monitoring 2 (2 Category: Difference calculation ———
(5~ (9 DLIRotation Machines & [
=] Energy Cost Difference 4,2676 2019. 09. 10. 12:01:00
5 DR Energy KEL i NUBE REFINERY ENERGY EFFICIENCY OF DISTILLATION PROCESSI
(5 @ DRFG +NG Network @ | i) Energy Cost Difference Percent 84,701% 2019. 09. 10. 12:01:00 == ED
9 DR H2Balance
it 0% Grline Eroducton frograih @ | ] Energy Cost Difference Previous Day Percent 84,977 % 2019, 09. 10. 12:05:04.775
f- 6 DR Plan FactReport DETE 5 1 KPI's O
- 6 EIV Status Monitoring @ | ) Energy Difference -0,29391 2019. 09. 10. 12:01:00 i = : Soverwiew
-8 e || i Energy Diference Percent oot / / 2015, 09. 1. 120100 for
ol i =] Energy Diference Percent g 19,09, 10. 1201 ® DAEDB K1 ~ e—
&1~ @ Integrity Operating Windows B =1 Energy Difference Previous Day 0,28243 2019.09. 10. 12:05:04.779 @
5 @ Interlock Monitoring
6 NEW Integrity Operating Windons ® | 2] Energy Difference Previous Day Percent 85,154% 2019. 09. 10. 12:05:04.779 (o}
G- ( Other Minor Calauations 5 @ categorys = o
; PI Vision Training S o
@ Process Control s & ¢ Expected Energy 11,92116) 2019. 09. 10. 12:01:00
& Qualty Card o
& sensors " ¥ Expected Energy Cost 27,894 2019. 09. 10. 12:01:00
(4~ 1 Skp monitoring B | ¢ Expected Energy Cost Previous Day 27,645 2019. 09. 10. 12:05:04.775
&~ @ Solomon Cakulations Nomss vy o ey ez 4 s
@ Capacity Utiization e ¥ Expected Energy Previous Day 1,9024G1 2019.09. 10. 12:05:04.779 ]
 Compressor Curve - o : ~ 7 ~ ~ ~ : wm O e am 1 on mn
& Data collection / B | ¥ Normalized Energy 1,62726) 2019. 09. 10. 12:01:00 g 4
=3 D;ﬂ\aow Efficency ; m ¥ Normalized Energy Cost 23,626 2019. 09. 10. 12:01:00 ® K1
I+~ €3 DAREN Bo 203
& G DAEDB L] & Normalized Energy Cost Previous Day 23,492 2019. 09. 10. 12:05:04.771 o @
& 11 < 7
-8 12 = ¥ Normalized Energy Previous Day 1,626) 2019. 09. 10. 12:05:04.775 o O
& 106 B (2 Category: General Attributes Sy
& 18 [ i
B | AssetiD K1 1970, 01. 01, 0:00:00 y
8«
| b @ Minimum refiux quantity m =1 Block ID DARENS 1970, 01. 01, 0:00:00 501 -
~ (3 Normalized energy consumption i
|~ & Normaized energy cost B | & uito |oaeoe 1870, 01. 01. 0:00:00 0w @
i @ Refiux feed rate =
| b~ @ Tolene in bottom product ol Calaaton -
©- @ K2 B | =] AssetKPIEvaluate 2 1970. 01. 01. 0:00:00 DXILXT156.PVA
G 69 DDEST Block 144,50°C N i
- 6 DMARA Block w1 @ —_—" 212
1-- 6 DMOHA Block o @ =
- @ DREHI Block
HMEL i wor S
5 5 2svamos NORMAL *| | saa 52100 szwr e wos NORMAL
ot 1.mos ApzAHO1a_MOS
— Event i .
e e © zArva wos V2 KI BENZ WYOMAS WOS NORMAL
i) Library E= = =
/=2 Unit of Measure “ -
% | Katsnastor nomercakiet @Ti2E1) 5. s an Tormlt g0z romarsaiiat s B
ousAOTIzZHCRY 0 DuBAVTIARIIAPY 100000858
aR H Katatizator hemerceklet (OTIZ31) 4. 436 2848 | Octnomercexist 180 s
a9 torary OmaxoTIZHOPY w0 | oussomuzsasva 100000808
|n= Unit of Measure Katsnzstor nomércekiet (OTIZ31) 6. s a3 Voomimeaeloiol xas Ioeiots P 222
= ouaroTIZHERY w0 SwaayTHO VA 100000808
R [E——— s )
| omssomzsieey )
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Pl AF & PI1 Vision development workflow

Collecting & defining BU cases [IEULE Business necessitates —continuous task

L Investigating problems Resp: Process Information & Automation group — 3 month's timeframe

/4/0 L I NiVACRELIEIERIEE Resp: PI&A dedicated team - 1 month's timeframe
64860 L Building PI AF structure Resp: PI&A experts - 2 months' timeframe
O¢

1/54 L S oAl e e N g [alo e [ VATl Resp: PI&A experts — 1 month
64/7" 1,6 L Testing & Set up release  [RRESE Pl&A experts
400/7*
| <

0Slsoft.
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BUILDING Pl AF SYSTEMS STEP 1

&

DEFINING BUSINESS CASE mosss)

UNDERSTANDING PROBLEM )

DEFINING SCOPE e

WORKING OUT METHODOLOGY I

OSlsoft

PlWorld cothensurs 201

MONITORING OF FLARING ACTIVITIES:
TOO MUCH FLARING ACTIVITY IN THE REFINERY

DETECT FLARING (AND SAFETY VALVE BLOW-
DOWNS) IN THE REFINERY AND
DOCUMENTING IT (IN E-LOGBOOK)

VIA MEASUREMENT OF FLARE FLOWS (DIRECT)
AND/OR

VIAMEASUREMENT

OF PRESSURES, TEMPERATURES, FLOWS,
VALVE POSITIONS, ETC. (INDIRECT)

#PIWorld ©2019 OSlsoft, LLC



BUILDING PI AF SYSTEMS STEP 2

BUILDING UP AF STRUCTURE

» CREATING THE SKELETON

» FROM TOP TO BOTTOM

OSlsoft

PlWorld cothensures 2019

LAYERS:

SYSTEM

FLARES

CATEGORY
(CONSUMER/SOURCE)

UNITS

CATEGORY
(MEASURABLE OR NOT)

EQUIPMENT

- J Flare Monitoring
@ -+ (@ Central Flare
n ) Additional Information
@ {J FlareGas Consumers
P {) 101-1IFlare
) 101-I-A Flare
P ) 308-308A Flaregas Recovery
{ [z~ @ FlareGas Sources
@ = (J) DARB Flare Header
| - @ Measurable Sources
i @ &) 1/139 refulx tartaly

& 2/102 extraktor
‘ &) 2/102 oxigénmentesitd kolonna

@ & 2/107 a4 \\MOLSZHBFINAFO1\RICent
- Non Measurable Sources

& 1143
‘ & 2/141 refluxtartaly
- @ Safety Valves
& 1/101 fej
&) 1/106 rektif.kolonna
&) 2/102 extraktor
& 2/103 flash tartaly
&) 2/105 kolonna
& 2/107 aag fuvato kolonna
& 2/108 fej
+- @ DARO Flare Header
#- (J DAV Flare Header
[ J
[

el DRH-BI: Flare Header
- [ DXIL Flare Header

= (@ DDCU Flare

- (@ DFCC Flare

~ () DGK3 Flare

= () DHDS Flare

= () DHGY Flare

#PIWorld  ©2019 OSlisoft, LLC
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BUILDING Pl AF SYSTEMS  F s Sem s isessan manme

4 m 2l Flare ﬁhl‘tl‘g Blocked Nem 1970. 01. O1. 0:00:00
l# ® | I Measurement | pAR1APVOOS.0P 1970. 01. OL. 0:00:00
STEP 3 AR
P 21 Equipment Name 1/105 oxigénmentests kolonna '19?0. 01. 01. 0:00:00
l# ® | Fare Connection Postion |fe 11970, 01. 01. 0:00:00
[ m | 2l Flare Header ID IDARB -1970. 01. 01. 0:00:00
BUILDING IN FUNCTIONALITY = | &0 Fare Header Name |paRS fHdyagemc 1970. 01, 01, 0:00:00

» CONFIGURING ATTRIBUTES, ANALYSES, oo lme o [ 00 e
NOTIFICATIONS, TABLES, ETC. s s comen g s

8 2 Category: Limit
» FROM BOTTOM TO TOP (USUALLY s W “ L
( ) # = Zoum |-1000 1970. 01. 01. 0:00:00
EE fNeamredvﬁ.ne 48,843 -2019. 09. 06. 13:51:09
B ) Category: Resuits Fial ' '
s @4 | & Fare Source State 0 2019. 09. 06. 13:51:10
2 2l Category: Time Cumulated Data .
| L ¥ Flaring Ratio O 2019. 09. 06. 13:51:53.062
o B © & Name Backfilling D |
9 = - FlareSource Event Generation (AbsType) Categories: | FLAREGeneral.FLARESourceindicator
@ = J®  Flaring State Calculation Measurable Flow (v} Analysis Type: @ Expression Rollup Event Frame Generation
Add a new variable | Evaluate
Name Expression Output Attribute
flarestatelogic |IF TimeGE('Measured Value', '*-6m', '*', 'HI Limit') > 350 OR TimeLE('Measured Value', '*-6m', '*', 'LO Limit') > 350 THEN 1 ELSE @ |Map I
IF TimeGE('Measured Value', '*-ém', '*', 'HI Limit') > 350 OR TimeLE('Measured value', '*-6m', '*', 'LO Limit') > 350 THEN 1 ELSE ©
OSlsoft. FlareStateResult |IF 'Flare Alerting Blocked' = “"Igen" THEN @ ELSE flareStatelogic Flare Source State

PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC 11



BUILDING PIAF SYSTEMS STEP 4

(==
CREATING [ [al=

DARB Meérheto faklyaforrasok

| Kozponti faklya I | DDCU Fakiya | | DFCC Faklya I | DGK3 Faklya | ’ DHDS Fakiya | | DHGY Faklya l

Kozp
P OVERVIE [ oo

O paRO &

DARBE ( curr sy

parof O DAVZE
DAV2 % () DBK2H

pava s O OB

O peFRE
DEFR# () poki
paiz s @ DHDS®
O pkBICH
O ok
parr O DKGUE

O pksuUA
DEKI & o von

DHDS £ O DPAM
DPETL

orana @
O DRF4-D

DKBI-H. () DXIL 3k

DBK3 &

=

System

DKGU
DKGU-\
DKOH £
DPAM f
DPETL

DRF4-0

HHHHHAAR

7 oslsoft
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‘ Faklyazas attekintd (Dashboard) |
DARB I Mérhetd forrasok I
Faklyamérés: | DFK1FF231.PVA Mennyiségmérés | Nem mérhetd forrdsok I
08 (- i -
Faklyazas folyamatban Cseppfogd szint Mérés azonositd
DARBSLHL046.PVA
Faklyagerinc alapjan faklyazas | 0%
Forrasok alapjan faklyazas 1%
5 -~ 5 s | Faklydzas | Ri: Rivt i Ianak . N 8; . GG ; Faklyazas
Meérheté forrasok Keriilé g P riilé | Blind
Aranya Blokkolva U n |t |e\[§r 6 \/e er e W Aranya
1/11?9 refulx tartaly : Nines 0,00% Nem 1/7101 kolonna 0,34 35 Nincs Nem 0,00%
tartaly iAbs Type fej 35 sty
2/102 extraktor " Nincs 0,00% igen 1/;106 rektif kolonna 0,40 72 Nincs Nem 0,00%
ie] ‘Abs Type fej 2,0 04
2/107 aag fuvato kolonna Nincs 1.04% Nem 2/102 extraktor 8,50 Hines No 0.00%
fej Abs Type fej 13.3 - —— -
2/103 flash kamra 1,83 34 Rines Nem 0.00%
34 18 ’
2/105 specbenzin kolonna 1,20 Fs— Nincs Nem 0.00%
fej 5,0 ‘ :
2/107 aag fuvato kolonna 0,84 15 Zart Nem 0.00%
fej 15 3 )
Zele il Do Nincs | Nem | 0,00%
fej 2,0 04 '
#PIWorld  ©2019 OSlsoft, LLC 12




RATIONALIZATION OF ANALYTICS TECHNIQUES

BUSINESS OPERATIONS

TRANSFORMATION

e Ubiquitous data streams

e Advanced analytics
techniques

e Establishment of a digital
connection between refinery
operation & loT devices

e Collaborating & leveraging
refinery knowledge

7 OSlsoft

PlWorld cothensures 2019

e Rich digital representation of
processes

e |dentification of new system
integration & development
opportunities

e Commissioning good
practices

PRODUCTIVITY
IMPROVEMENTS

¢ Maximized asset utilization

¢ Minimized unit shut-down
times

e Driving direct energy
efficiency

e Reach mechanical integrity in
every level

* Smooth operation

#PIWorld  ©2019 OSlisoft, LLC



IT/ OT CONVERGENCE

» ESTABLISHING ELABORATED
PRODUCTION SCHEDULE IT

T

protocols infrastructure

» OPTIMIZING OPERATION
PROCESSES VIA SUPERVISOR
AND AUTOMATIC CONTROL
SYSTEMS 1&C

protocols

» INCREASING THE Equipment Process
MECHANICAL AVAILABILITY Analytics control

OoT
infrastructure

Equipment
Sensors Process sensors

OSlsoft
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THE IMPORTANCE OF HAVING AN OT DATA
INFRASTRUCTURE

» RAPID DEVELOPMENT AND SCALABILITY 2= = , T g eewa

OF APPLICATIONS e re—— —
» REINFORCE THE USE OF DATA AND e e
ANALYTICS BASED DECISION MAKING et
» SUPPORT CULTURAL CHANGE AND R

NORMALIZATION ST —
» LEVERAGE ADVANCED TECHNOLOGIES .
INCLUDING ADVANCED ANALYTICS AND /
|IOT TO ACCELERATE BUSINESS VALUE I\
» ENABLE SUSTAINABLE BUSINESS VALUE
.~.°

7 oslsoft
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ADVANCED ANALYTICS & IOT

» UTILIZE OPERATIONAL DATA TO DRIVE PROACTIVE E&P .
DECISION-MAKING THAT WILL REDUCE COST AND Data/Advanced Analytics
IMPROVE RECOVERY RATE.

Tactical Machine Learning/Big

» INJECT CONFIDENCE IN YOUR DECISION-MAKING BY Data/Advanced Analytics

CAPITALIZING ON DATA SCIENCE TO STATISTICALLY
PREDICT PRODUCTIVITY IN A QUICK AND COST-
EFFICIENT MANNER.

» INCREASE PRODUCTIVITY AND EFFICIENCY ACROSS Real-time Analytics —
ALL MAJOR BUSINESS UNITS THROUGH THE BEST
PRACTICES FOR DATA HARMONIZATION.

» DEEPER UNDERSTANDING OF TECHNOLOGICAL Human Analytics
PROCESSES -ALTERNATIVE CRUDE OIL USAGE AS
FEED

0Slsoft
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“OPERATIONAL DATA HUB” TYPICAL APPLICATIONS

< KPI

KPI monitoring

* White product yield
« Energy consumption
« APC utilization

7 oslsoft
i%" PlWorld cothensurs 201

Asset monitoring

+notification

Operation envelope

IOW monitoring

HTHA monitoring

Analyzer validation

SAP PM integration for CBM
Flare monitoring
Environmental reporting

Control loop mode monitoring

Failsafe mode monitoring

Equipment / Asset models

*  Pump efficiency

« Exchanger Fouling

* PSA valve monitoring

+ DCU feed composition
calculation

Natural gas consumption forecasting (Predictive analytics)

#PIWorld ©2019 OSlsoft, LLC 17



ANALYSIS PROCESS - A PARTNERSHIP BETWEEN OT
AND IT

Domain knowledge

o T . Correlations
ur leam ., Preconceptions

\[:ata scoping ENTERPRISE ANALYTICS &
Operations PI&A DATA INNOVATION

Al w2

Business PEIE]
Understandlng Understandlng
- Data
Deployment U Preparation

- ‘
=

hh O
Operations User ~ Operations Side Data Scientist  Data Engineer _/ Operator
Data Analyst

Explore &
Operational & Data, Analyze & » Deploy » Operate
Pl System Understanding Build

AR

~F

Cloudera Enterprise Data Hub

/

Expected Defined Business =&
Case Delivery Time <3 months O—a

0Slsoft
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DIGITAL TRANSFORMATION APPROACH

» PARTICIPATION IN OFFICIAL OSISOFT TRAINING TO LEARN THE BASIC TECHNIQUES OF THE PI
CLIENT APPLICATION’S USAGE.

» SHARE MATERIALS WITH THE REFINERY WORKERS AS A SIMPLIFIED PI TRAINING SESSION

» DEVELOPMENT TEAMS ARE DIVIDED TO GROUPS BASED ON INFORMATION TECHNOLOGY
INTEREST AND STRENGTH

A INSIDE TRAINING IS
ORGANIZED TO
TEACH THE END-

DECISION WHOM USERS THE NEW
ARE THE BEST SOLUTION USAGE.
CANDIDATE TO SOLVE

NEW BUSINESS THE PROBLEM

REQUIREMENTS ARE

INITIATED AT FIRST CROSS FUNCTIONAL

THE TEAM PROCESS COLLABORATION

THE BASIC DATA

0Slsoft
PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC
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HIOT WORK MODEL

Demand for new
information/measurement

Process control related ?

NO
(Diagnostics)
Edge computing
APC

Device_installation Edge computing
according to MGS ) ] Diagnostics
standards: 4-20mA Selection of device type

+HART to DCS or ESD

Install device

Retrain edge model

Retrain edge model Implement new datalink
layer

HADOOP @

0Slsoft
PlWOI’|d GOTHENBURG 2019 #PIWorld  ©2019 OSlisoft, LLC 20



TYPICAL SITE “OPERATIONAL DATA HUB”
WM w NICE M Pimsoft Aspentech

%Infctechnics
Sigmafine B® ORION Opralog
Work orders Operating modes  Reconciled Tactical Plan Plant logs
Asset policies Movements movements Actual Plan Special logs
Human Analytics Inventory Inventory Reconciled Fact Data
Real Time Streaming Analytics ~ Maint. history Materials Inventory Blending Plan
Qualities Energy Plan
@ PI Vision 3
[0
ol %
Pl Notifications ER RS
o = O T
CREE
XY PI Datalink 3 %
Reports

PI Server

AF Server
= ’

DCS/PLCS/SCADA/IIQOT etc.

OSlsoft
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NEW ADVANCED Bl IMPLEMETATION PROGRAM IN MOL

REFINING

Architecture Stream

Primary system
integration and data
ingestion setup:

Design, procure and + Sensor Data

\

Y,

Integration of Opralog

Deployed all scheduled and NICE systems to

implement on-premise Laboratory jobs to production,
data storage system. Measurements handover for operation «  Movements
Technogy: Cloudera + Operating modes team * Inventory
Enterprise Data Hub * Reconciled Data Early 2019 *  Materials
(Hadoop technology) + Plan Data ) +  Daily Unit Logs
e Smart Data . Dispatcher Log
Early 2018 <V) .« Special Entries
\_ Y, \_ 2018
. Design and implement
New Analysis Cases production management
(Ongoing) related reports,
dashboards
Development and 2019 -
deployment of an
energy nomination
support application ]
2018 Analytics Stream
0OSlsoft

PlWorld cothensures 2019
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INTRODUCING THE ‘ENTERPRISE DATA HUB’
PI AF SDK _ @—» @

Pl Integrator (Testlng) .
Operational — §jsiem Center

Data Hub Enterprlse Data HuDan‘M

@ osi. [/ - Features

< AR Ty « Daily upload
= N ence |

Cloudera Data Science

~ / Java I Workbench /1 End e Streaming
= Users
~ ~ Data acqmsltlo “'ﬂ-, | L
“Rich Time | -~ ______,@ i * Model BUIIdIng
N Series Data”! Model Scheduled
W_ Training Executlon * Model Execution

«  Supervised by IT
\ ﬁﬁe”"“”b'e ~ + PIgAenabled

Tables:

- Sensor data: 2 years history, 20
billion records, daily increment,

parititioned per month Analyze &
- Sensor metadata: daily full sync Engines Build &
Execution

0Slsoft
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DROP - DANUBE REFINERY ONLINE PROGRAM

TR e SYSTEM IS PROVIDING THE LATEST PLANNING DATA
57 3 Moto Fctroducton ok (THROUGHPUTS, YIELDS, QUALITY REQUIREMENTS) FROM
75 s PLANT-FLOOR LEVEL (OPERATORS, SHIFT LEADERS) TO
© 5 e OPERATIONAL MANAGEMENT LEVEL TO FACILITATE
&8 oas TRACKING OPERATIONAL DIRECTIVES CHANGES IN REAL-
o e TIME.
e DROP
- ; R?fo?n:' l:rﬁ\ancl Hydrogen Production Block
§ @ neiemems 1 PI SYSTEM COLLECTS THE PLANNING DATA FROM ORION
= DATABASE, THE OPERATIVE EEM DIRECTIONS FROM
= I OPRALOG AND QUALITY REQUIREMENTS FROM QUALITY
ol | o wzem termelisipogam Aok batiabh MANAGEMENT SYSTEM
= i l;’:tr:nelésiUtemezésiadatokﬁm/zow 1 .

6
7 PEM fejtermeék 1
8 BT frakcid

9 PEM oldaltermék
10 | NMF feldolgozds

7 OSlsoft
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DROP / Pl AF DISPLAY

DISPLAYS ARE CREATED BY A STANDARD TEMPLATE VISUALIZING THE FOLLOWING

INFORMATION: SCHEDULING DATA (VOLUMES AND YIELDS)

» FEEDS AND PRODUCTS FOR THE NEXT 5 DAYS
» OPERATIONAL MODES, UNIT STATES
» QUALITY REQUIREMENTS

Srissitésig hatralés id6: 1 perc

> ACT UAL E E M D I R ECTI O N S DUNAI FINOMITO TERMELESI PROGRAM AV-2 lizem

DAV2
R Gremmdd: 80 eaven Gteméliopot: 12 Caokk bedokgoras
(UTEMEZESI ADATOK MINGSEGEK, KITAROLASOK GEM UTASITASOK, KERESEK
019613 219614 219615 219616 18617 2019618 i T 08-May-2019 14:27:11
Ditum I wend || reméx mingseégiedinis min | max | tend | wieods et
L s | semms | s | bomms | vep | bemms | o | seman | ve | hemas | dewp |seman i ——
Bedolgozis 5499 | 10000 | 500 | 10000 | s875 | 10000 | 6000 | 10000 | 6000 | 10000 | 6550 | 10000 G 1P slapanyeg it A RO )
— iolai kaverék feidoigozss 2% s2op bekeveréssel
A28 kools] 500 | w»0 | o0 | w» | s | s | 500 S taralom, m/m% 2 ¢ | |rem sl it
Anematv kools] 00 | 298 | sso0 Kezadormpont. 'C 30 3 7 BEX dzemek / VEB SrvaTalt Kol Mieetts- 2520 Wrap.
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IT INNOVATION - IT & BU COOPERATION TO
PROCESS OPERATIONAL DATA

» PROJECTS » CHANGE REQUESTS » PROOF OF CONCEPTS >
INNOVATION

» PART OF MOL GROUP IT CTO TEAM

» PROOF OF CONCEPTS

» 1-3 MONTHS RUN (+ PREPARATION)

» TESTING IDEAS, INTRODUCING TECHNOLOGIES AND SOLUTIONS — BASED ON PI DATA
» PROJECT GENERATION

» MARKETING (PRESENTATIONS, GROUP PORTAL, YAMMER, LINKEDIN)

0Slsoft
PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC
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INNOVATION TOPICS

» 2017-2018: BIG DATA AND MACHINE LEARNING, IOT/IIOT, CHATBOT
» REFINERY PRODUCTION PLANNING AND OPTIMISATION @
» ADVANCED DOCUMENT MANAGEMENT
» UPSTREAM SPECTRAANALYSES AND ROCK TYPING
» COKE YIELD AND STEAM ERUPTION ANALYSES Lﬂ
» BUTADIENE ANOMALY DETECTION
» RETAILAND HELPDESK CHATBOT
> ...

» 2019: AUGMENTED AND VIRTUAL REALITY, BLOCKCHAIN
» HIDDEN WORKS VISUALISATION

in5_Feed_H101_Fumace_Feed

» MOL CAMPUS VISUALISATION 7
» POLYOL PLANT VISUALISATION 1\1 jJ

» RETAIL SHOP VISUALISATION T A A N N

Ingut value
' I o

Basg
”
23
2
v

e

7 oslsoft
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FOLLOW-UPS

» PROJECTS - T
—Target
» SALES DEMAND PREDICTION 0 "
——Prediction
» DANUBE REFINERY ADVANCED ANALYTICS 200
> ... 150”51\ o ¥ oF oB (P WP W o P B P E e s
,ka\- - .Lh'\- - ...p\- ,,.p'l— 10'} .‘-o\ 'ka‘L ,Lh\- ...p'\- ..p\- 1&\' .‘-0\ ‘Lﬂ" ,.ka\- .@'\- .LQ\-
» STRATEGY
» Pl SYSTEM AS DATA SOURCE OPTION ]
» CLOUDERA HADOOP — BIG DATA PLATFORM -
|
» CLOUDERA DATA SCIENCE WORKBENCH — (q °°°d
MACHINE LEARNING PLATFORM Cioud et
]

» MICROSOFT POWER BI — VISUALISATION

PLATFORM

» CHATBOT — NEW COMMUNICATION CHANNEL
lDa!esoiocﬁon&ﬁnering ]

S - -

On premise Source systems : [;

@

7 osisoft
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SLOVNAFT PUMP FAILURE POC

» POC’'S SCOPE:
» 2 COOLING OIL PUMPS

» LEAKAGES ON THE SEALINGS MORE FREQUENTLY
THAN EXPECTED

» ONE PUMP MUST WORK, OTHERWISE SYSTEM
SHUTDOWN '

> ROOT CAUSES ANALYSIS AND PREDICTION NEEDED -gﬂ==ﬂ==-——'i-—_—- -
wes 1] L P e :

11P105A _
11P105B . Operating the whole day

. Mixed operating and wamm standby

1 Warm standby the whole day

. Mixed operating and non-operating

HNGn{)peraﬁng the whole day
Leakage failure

L}
WNC Diffuser Casing, Multistage Barrel Pump 1
ISO 13709/ APl 610 BB5 H

H
bom b, |
- - L T e
T o L an
=F T 'I e
“Ln| gl . v
L1 | kT - ! s & ¢
E
i 1B e i ST H o e
i H B || [ ; I
| | H | H || I i |
| | | HEHE | | H | L
i | | | bohd Lo s |
! 1 ! i ¥ '
iy N LNy e 1
! B HER N ks R
I e IR _ ol »
== - )%
L [ e A1 :
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ANALY SIS APPROACH

&

OSlsoft

Leakage
descriptive
analytics

—

Leakage

clustering

Pump
operational
states

CLUSTERING

PlWorld cothensurs 201

Reactor
operational
states

Leakage
frequency

3

2018vs
(2014-2017)

Clustering

Model

Pipeline ||

Quality tags

!

I

|

|

|

|

|

. I
Testing |
|

|

|

|

I

|

|

o

Quality
model

VERIFICATION
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SYSTEM DIAGRAM

O Temperature
@ Vibration

[ @ Densitometer
© Operation
@ Seal
L s O Interface
= F @ Quench oil
e’;l"s
. —— O vapors
l__ﬂ 1 =P / - . @ Suction
S T } g < TR
T L ||| ek ® Other
yor e s 5 I o
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LEAKAGE FREQUENCY

PUMP A PUMP B |

2014 2015 2016 2017 N
j

2017 2015 2017

7 0Oslsoft
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LONG-TERM TRENDS — CLUSTERS OF DAYS

[ vrer ]

[~ ceccr |

SELTK
soLey
§L92F
Fracy
rlozy
£85Cr
essey
ceeey
LBPZY

| 51444 _

M L6LLY

08LL¥
0Ll
B691L¥
(¥1=18 4
0rsLy

2017.mar-2018.oct

2016.apr-2017.mar

2014.sep-2016.feb

509

318

475

13
2,7%

0,2%

1,3%

PERIOD
NR OF DAYS

NR OF LEAKAGE FAILURES
RATIO OF LEAKAGE FAILURES
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MODEL TRAINING

Trained on 2014-2016 Trained on 2016-2017
A A

2x emergency False positive
breakdown or ???

0Slsoft.
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PREDICTION METRICS

200

Operating Time
Between Failures

150

100

Operating days

50 Operating Time
L Until Failure
Operating Time (OTBF - OTSLF)

Since Last Failure

) W

Apr 2017 May 2017 Jun 2017 Jul 2017 Aug 2017 Sep 2017

OSlsoft.

PlWorld cothensures 2019 #PIWorld
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PREDICTIONS

CALIBRATION TESTI
(2014-01-01: 2017-02-16) (2017-02-29 : 2017-09-14)

< I >
CALIBRATION TESTI |
(2014-01-01: 2016-10-20) (2016-10-31: 2017-02-16) I

- I L

I |
200 I 1
I |
I |
150 I I
|

@
-
L]
o
o
£
S 100
§ 100
a
a
° I
50 \\I
Jul 2016 Sep 7-:1! Nov 2016 Jan 2017 n-,l 2017 May 2017 Tul 2017 Sep 2017 I
1

7 0Slsoft
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F1

Precision

Recall

Specificity

TESTI TEST I ‘Overall 2017
0.94 0.97 0.96
0.80 0.88 0.84
1.00 0.78 0.85
0.67 1.00 0.83
1.00 0.96 0.98
#PIWorld  ©2019 OSlsoft, LLC
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STREAMING SOLUTIONS AND VISUALIZATION

ON-PREMISE

Lﬂ', 0S| PI

Sparif Data prepe?rat?on
streaming ML application

PI Integrator
for Business
Analytics

[

KAFKA — EventHub
Connector

3
m Power Bl

Stream
.
“‘fj Analytics

L 4

"o EventHub

— KAFKA

W Elastisearch
-

r

kibana

15 Grafana

g 7 OSlsoft
PI GOTHENBURG 2019

o

o

o

)

SELF-SERVICE BI TOOL

PART OF THE MS STACK

DESKTOP VERSION (NOT APPLICABLE)
POWER BI EMBEDDED + MOBILE APP
TO BE USED WITH STREAM ANALYTICS
AS DATA SOURCE

MS POWER BI

o OPEN-SOURCE

o ELASTICSEARCH AS THE ONLY SOURCE

Pa 6

ELASTICSEARCH DATA VIS PLUGIN o DATA VIS FOR MONITORING

o OPEN-SOURCE
PART OF THE ELASTIC STACK (ELK) o HANDLES 30+ DATA SOURCES
o GRAFANA CLOUD, GRAFANA

Saas, TRAINING, SUPPORT,

CONSULTING

ENTERPRISE

o TRANING, CONSULTING

A - H-Mpw"'#

— S —

KIBANA GRAFANA

OSlsoft Pl Advanced Integrator connected PI
to Kafka and Hadoop
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COMPARISON OF INTEGRATION TOOLS

CUSTOM-MADE

FEATURE PI INTEGRATOR
INTEGRATOR
DEVELOPMENT/SETUP TIME 10+ days 1 day
LOAD FREQUENCY Daily Minutely

COMPLEXITY| Predefined tags Selected tags
PRICE $ $59

”For testing purpose and short-term solutions custom-made
integrator can be enough.

VISUALISATION IN For long-term solution Pl Integrator is suggested.”
SMART PHONE

7 OSlsoft
PI GOTHENBURG 2019 #PIWorld ©2019 OSlsoft, LLC 38



CHALLENGES

Volatile Business
Environment

New business request - >
waiting quick fix

Competition situation
about digitalization world-
wide and region

Difficulty of cleansing
business data to

Advanced analytics
engineer

1

) 0Slsoft
i&" PlWorld cothensures 2019

>

SOLUTION

Rapid application
development with Pl AF -
> Quick solution for
business pain points

Collecting smart data
(cleansing) in PI AF ->
Easy handover and
collaboration between
Business Analyst and
subject matter expert

Innovative thinking - Quick
proof of concepts

b

BENEFITS

Effective solution covers
all business area and
processes

Optimize yields, energy,
asset health

Mitigate risk in
processes

Valuable digital
transformation

The goal is to turn data into information, and

information into insight.

Carly Fiorina

39
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Presenters
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Tibor Komroéczki

* Process Information and Automation Leader

« MOL Plc
» tkomroczki@mol.hu

Karoly Ott
 Innovation Manager
* Mol Group

e kott@mol.hu
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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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KOSZONOM

SHIE8)  keA LEBOHA

DZIEKUJE Cl ., TAPADH LEIBH KA g=gBh=
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TESEKKUR EDERIM E O B R I G A D O |JS.LU =
DANKIE teriMA kASIH © DANKON TANK TAPADH LEAT U

CIACUBO

PAKMET CI3l'E
GO RAIBH MAITH AGAT =

snaronars GRACIAS fDrE

T BNTATOAPAM T
TAK DANKE =

At SALAMAT

raHMAT MERCI GRAZZ! snxxnstn
HATUR NUHUN paxMAT CATA
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CAM GON BAN
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MULTUMESC

S << FAAFETAI

PIWOrId §ESKERRIKASKO
THANKYOU Tesexxur eoeriv

oavce  EYXAPIETQ GRATIAS TIBI S GRAZIE
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SIPAS JI WERE TerimakasiH MATUR NUWUN
UA TSAUG RAU KOJ

TU BJIATOAPAM
Cnnoc

FALEMINDERIT
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