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The MOL Group at a Glance

» MOL GROUP 1S AN INTEGRATED, INTERNATIONAL OIL
AND GAS COMPANY, HEADQUARTERED IN BUDAPEST,
HUNGARY

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

» TRACK RECORD OF MORE THAN 100 YEARS IN THE
INDUSTRY

‘UPSTREAM ‘DOWNSTREAM ‘CONSUMER SERVICES

CONSUMER
SERVICES

( ,000
] 000 RETAIL TRANSACTIONS
O PER DAY
UPSTREAM Fe) DOWNSTREAM

i

)
A‘ % GAS MIDSTREAM 5 “
=
ol

CAPITALISATION
(USD BN)
ICA, . 14 March 2018
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An Integrated Downstream Value Chain

* Integrated Fuels Value Chain:
4 refineries, 2 Petrochem plants
 Logistics including 2,000 retail stations

* Pl System Overview:

» 4 HA collectives, ~400K tags

* Elements:
» ~350 element templates
« ~23K elements & growing (65x scale)

* Events:
« ~6K Notifications
« ~10K Event Frames analyses
« ~50K Event Frames (exception based operations)

* Pl Vision is the primary process visualization platform

! 0Slsoft.
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Process Information & Automation (PI&A) Team’s Focus

e o\ » ARCHITECTURE DEVELOPMENT OR » DEVELOPMENT HUMAN » PROCESS CONTROL DEVELOPMENT
o " %) REFINERY INFORMATION SYSTEM CAPABILITIES IN AUT. &
INFORMATION

P PROVIDING BI APPLICATIONS &
SOLUTIONS FOR OPERATION
IMPROVEMENT

P> CYBER SECURITY
COMPLIANCE

P PROJECT & CHANGE REQUEST
MANAGEMENT

ADVANCED EFFICIENCY REFINERY INFORMATION ADVANCED SAFETY &

APPLICATIONS SYSTEMS RELIABILITY APPLICATIONS

ADVANCED PROCESS CONTROL
KPI SYSTEMS

SOLOMON CALCULATION
ENERGY MONITORING
ADVANCED ANALYTICS

NICE (NATURAL INFO CENTRE) ALARM MANAGEMENT

PLANT INFORMATION (PI SYSTEM) INDUSTRIAL NETWORK
SHAREPOINT DEVELOPMENTS HUMAN MACHINE INTERFACE
SIGMAFINE (MATERIAL BALANCE) * OPERATOR TRAINING SIMULATOR

OPRALOG (E-LOGBOOK) = CONTROL PERFORMANCE MONITOR

0Slsoft.
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- . 1 . 9
Typical Site “Operational Data Hub
\
Human Analytics
Real Time Streaming Analytics s
PI Server AF Server
@ Pl Vision )/L
A
@©
otifications 5| |o @3
gl |3 %
Xﬁ PI Datalink o V'-cE 2
Reports Pimsoft Aspentech Infotechnics
SAP PM NICE Sigmafine ORION Opralog
«  Workorders * Operating modes R ied Tactical Plan | < Plantlogs
+  Asset policies * Movements m?)(\:/c()arr]:éﬁts + Actual Plan *  Special logs
. * Inventor + Fact Data
Invgntor_y . Materi |y Reconciled lendi |
*  Maint. history aterials I ¢ Blending Plan
«  Qualities nventory Energy Plan
— _J
~
_ o _ DCS/PLCS/SCADA
Major Refining Operations lIOT etc.
Sl Related Applications
PIWorld san rrancisco 2019 PP #PIWorld  ©2019 OSlsoft, LLC 6



“Operational Data Hub” Typical Applications

KPI system

* White product yield
« Energy consumption
« APC utilization

- 0Slsoft
B‘g“ PI World san rrancisco 2019
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Asset monitoring Equipment / Asset models
+notification

Operation envelope *  Pump efficiency

IOW monitoring « Exchanger Fouling

HTHA monitoring « PSA valve monitoring

Analyzer validation « DCU feed composition calculation

SAP PM integration for CBM

Flare monitoring

Environmental reporting

Control loop mode monitoring

Failsafe mode monitoring

Natural gas consumption forecasting (Predictive analytics)

#PIWorld  ©2019 OSisoft, LLC 7



I L LA ARRR S
Utilization of Advanced Analytics & Reporting

Data Models Advanced Reporting

« Available Data
« Emerging Methods / Architectures / Applications

* Improve Technological Efficiency

Increase user satisfaction
* Increase collaboration
* Improve business efficiency

Machine Learning
Potential Outcomes Based '

on Complex Interactions

What wil hapoen;
I 12 =<3 « Integrated data source

Predictive Statistics
Patterns & Trends Based on - - .
Behaviors & Relationships * Dee per i nformation processing
f Based on History, what may happen?
What is likely to happen based on X?
« Escalation

Descriptive Statistics

Describes & Summarizes Data .
winat happened” « Self Service Goal

Why did it happen?

What's happening now?

Bl & Analytics Complexity

— » Visual Techniques

Low
0Slsoft
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Vision — Pl System (PI AF) is the Foundation

* Time-series sensor data

Supervised
Regression, Classification

Predict outcomes

* Unit level production models
(vield energy prediction)

* Asset level production
models (quality calculations,
predictive maintenance

Data Models calculations)
* Anomaly detection

* Time-series pre-processed data (Pl AF)

* Production management data:

* material/energy streams (plan, fact)
STORE

inventory, movements

Find hidden patterns

Unsupervised iNAkndiomsim
: o * Operation classification
Clustering, Associatio

Advanced for further analysis
Reporting

» Laboratory data

» Text data: logs

» Asset Monitoring System data
* Kk %k * Kk %k

Business Ease of Use  Depth of
Impact & Implement Information

Blend and Analyze
to Discover New
Insights
#PIWorld  ©2019 OSisoft, LLC 13

* Alarm data

* * k k ok K
Business Ease of Use  Depth of

: Transform and enrich
Impact & Implement Information

to make data better

Identify relevant data and /
0Slsoft, understand its potential ->
PIWorld san rrancisco 2019




New Advanced Bl Implemetation Program in MOL Refining

ArChiteCtUI‘e Stream Primary system \

integration and data @
ingestion setup:
Design, procure and - Sensor Data Deployed all scheduled Igﬁ%g&ﬁ;g%nsofszﬁzlct)g
implement on-premise « Laboratory jobs to production, y
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
Early 2018 * Smart Data . Dispgtcher L'og
* Special Entries
\_ J \_ 2018

. Design and implement
New Analysis Cases production management
(Ongoing) related reports,

2019 dashboards

2020

Development and
deployment of an
energy nomination
support application

2018 Analytics Stream

P| WO rId SAN FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 14

! 0Slsoft.




Introducing the Enterprise Data Hub

Pl AF SDK

Pl Integrator (Testing) N =
Operat|ona| . S\ stl;thSnter
Data Hub Enterprlse Data Hub

@ OSl:=oft.

T I I .
e & I /Cloudera Data Science\.‘
@ \_l__/ AT AR Workbench /\  End e
Data acqmsltlo ; : --@ iUse rs
hiege - H °
. “Rich Bm:e S |2 55N |
\ I / eries Data’ '
! | Model Scheduled i .
W Training Executlon i
| i | .
! \ ﬁ Result table i
i °
Tables: 5
- Sensor data: 2 years history, 20 H’I le I
billion records, daily increment, | .o -0 NS e -
parititioned per month Storage Query Analyze &
- Sensor metadata: daily full sync Engines Build &
Execution
OSlsoft.
Pl'World san rrancisco 2019 #PIWorld

: Eeatures

Daily upload
Streaming

Model Building
Model Execution
Supervised by IT
PI1&A enabled

©2019 OSlsoft, LLC 15



Analysis Process — A Partnership Between OT and IT

Domain knowledge

. Correlations
Our Team |, Preconceptions

\E:ata scoping ENTERPRISE ANALYTICS &

Operations PI&A DATAINNOVATION  —
=

11‘-’ \q hdh o0

Operations User ~ Operations Side Data Scientist ~ Data Engineer Y, Operator
Data Analyst

n Explore & )
Operational & Data, Analyze & * ’ Operate
PI System Understanding U Build
ﬂ h‘ Cloudera Enterprise Data Hub

S ,/

Business " Data
Understanding Understanding
A
Data
Deployment Preparation

I Data \ ‘

/i

L(((

7

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

! 0Slsoft.
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Results

/Pilot Analysis Case Obi'ective Result )
oA A A A A : :
Delayed Coker Predict coke griiihswitch ; Forecast model implemented in PI-AF
electricity demand cutting time ... r,.'“ "+ New process: Intraday energy trade
forecast model 8h before the R ﬂﬁ
procedure (, Jour| 4_

Ongoing / Planned Developments

New Analysis Cases (2019) Advanced Reporting Pilots
Analysis of opportunity crude\ Implementation of - Capacity Utilization Report
processing effect on energy quality calculation for

consumption and other distillation process - IOW Report
operations such as
\_corrosion, OW & IOW limits [

models for Heat Exchangers

#7) 0Slsoft
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Analytics Landscape — A Layers of Analytics Strategy

Process developments:
. Predictive maintenance Think Phase
. Value chain optimization (Crude optimization,

Product Line Optimization)

(waspentech | “Strategic” Machine Learning,
MANA PIMS Advanced Analytics
. ORION

y
Analytics cases:
. Inferential developments: Hydrotreater Cloud Point,
Cloudera . _ _ = Cut Points
Data Science “Tactical” Machine Lgarnlng i ~+  Exploration of negative production phenomenons 5+ Analytical
Workbench Advanced An alytlcs £ Predictive (Coke eruptions, Inrcreased coke yield, Increased bromine index) Cases
Enabled by the Pl System  * models  Development of equipment degradation models
. Tuning of planning & scheduling models y
. . Development of energy forecasting models
Simple models PI AF SDK Pl Integrator for BA
deployed in PI-AF Calculation of: ‘
Real-time/ Streaming . Product Line Optimization Dashboards 20+
. . Energy / Yield KPI systems Applications
@ An aIytlcs . Forecast models: Natural gas & electrical peak
In the Pl System / PI AF «  Asset Monitoring: Tech. envelope, IOW, HTHA 4

. Equipment models: PSA Valves, Rotating equipment, etc.
. Analyzer Validation

@ OSl:oft.

61,000
. Enablement of: configured event
Human An aIytICS . Data based decision frames across 6
Enabled by and in the Pl System . Real time situational awareness prod. blocks

. Management by Exception YV s
! 0Slsoft.
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=xample of an Application Development
with Advanced Features: IOW

0Slsoft.
* PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 19



Business Need, Definition of IOW

Elements
&
; e ; i @ APC
|IOW - Established limits for process variables ol
(parameters) that can affect the integrity of the - g ol e
- ; : . (- (@ Danube Refinery
equipment if the process operation deviates - 6 DCS Fehasandisznt
: r : - (§ DUFI Struktura
from the establlsheq limits for a predetermined e R el
length of time — All in PI AF - (9 Energy KPI System
i@~ ( Energy Monitoring
- (@ EzlttEqyTeszt
i~ ( Flare Monitori
T -t L
Failure occurs with sustained speciried timeframe Immeaiate action i s
Standard Level High  Operations ; ‘ ["J Interlock Monitoring .
- 10w High Temperature Hydrogen Attack
TorpotRango high BT (G ouooen
e Safe to Operate| | Heater Tube Skin Temperature ~ Boiler Feed Water Level - 6 DBKSIOW (HTHA)
eliable, Target — Optimal Indefinitely - - 4
Profitable o D Crude Fractionator Dew Point  Hydro-process Reactor (¥~ ( DETBE IOW Tesoro, Anacortes Refinery 2010
9 4 Temperature Temperature #- (J DGK3IOW
Standard Level Low  Failure occurs with sustained pH of Crude Tower Overhead Heater Tube Skin Temperature (#- (J DHDS IOW
Operations .
Desalter Outlt Salt Content ~ SulfuricAcid Strengthin - @ DHGY2I0W
Critical Limit Low Failure occurs quickly Ayt g \ - 6 DELIOW
OSlsoft.
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IOW Implementation

ch

Plant

Process data

E-logbook

Notifications @

(/4

Pl Data
Archive

[ NICE @

Laboratory analyzes

Used Pl systems:
» PI Data Archive
- PIAF

Pl Notifications

PI AF
Calculations
Analysis

Online dashboard

Process and Lab data

» (ProcessBook, Coresight), PI Vision
* Pl Event Frames

* Pl Notification

0Slsoft.

PIWorld san rrancisco 2019
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Calculations for
the report

176 IOW

Parameters
y y

13 unit
involved

Alarm to the operation team

—
—_—

Logging, alerts
and notifications

~— Data Visualization

#PIWorld
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IOW Implementation

Integrity Operating Windows

Aggregate the IOW
exceedances per Unit Blocks

IOW Unit Base Template
Aggregate the IOW
exceedances per Units

IOW Element Base
Template

IOW Block Template

]

8| Name

Description

‘Tamplabe

B categary: Configuraton Atrutes
# 8 B 5 Name_for TAG creston
[E) S Categery: Configuraton Parameters

HTHA E106_tbe

] | (5 DARENE Block Aromés és Energiahalézat ... | IOW Block Template
‘ & DRW2 Redrkviz 2 izem IOW Unit Base Template
g m | (5 DDESTE Block Desztilécio UCS TOW Block Template
& DAV1UNit Atmoszférikus- és vakuumd. .. | IOW Unit Base Template
(3 DAVZ Unit Atmoszférikus- és vakuumd. .. | IOW Unit Base Template
& DAV Unit Atmoszférikus- és wakuumd... | IOW Unit Base Template
(5 DKBI Unit Kénnylbenzin izomerizélo IOW Unit HTHA Derived
£ DMARAB Block Maradékfeldolgozas (CS 10W Block Template
‘ & DDCU Unit Késleltetett kokszolo tizem IOW Unit Base Template
() DMOHAE Block Matorhajtoanyag UCS IOW Block Template
(5 DBKS Unit Benzinkénmentesitd 5. Gzem | IOW Unit HTHA Derived
(& DETB Unit ETBE Gzem IOW Unit HTHA Derived
(3 DGK3 Unit Gazolajkénmentesits 3. tizem |IOW Unit HTHA Derived
B3 (& DHDS Unit HDS dzem TOW Unit HTHA Derived
E- = & DHFA Unit HFA uzem IOW Unit HTHA Derived
(5 DREHIB Block Reformélo és Hidrogéngy O... | IOW Block Template
5 DSR1 Unit Hidrogéngyar 1. izem TOW Unit HTHA Derived
[=ES1-] (& DSR2 Unit Hidrogéngyér 2. dzem IOW Unit HTHA Derived
L] (P R201Reaktor Alapanyag Hidrogentartalom DSR2KTIC0514.PY IOW Element HTHA Derived

-8 | [ R202-1Reaktor Alapanyag Hidrogentartalom

DSR2KTI0203.PV

IOW Element HTHA Derived

*  Shows the IOW

Parameters
* Analysis

—

. Event Frame
176 IOW «  Notifications

Parameters
y

® | untopeatg

# = B resmre wasarement
T
# B R ) Laboratory Parameter
# & R = vystecess constant
# 8 B ) ydrogen Content Measurcment
<) il Lt Tempesature FIX
® | HumitPresare X
@ # = | Functonaltoton
# ® | 2l Devoton acton Timetame
B 3 category: General armbutes
s | Zumn
e
® | o
CET™
» | mekan
Ll Categery: 1dentty
= miowee
5 L categery: Lt
B4 | G HiUmt Temperstre nELSON
® | 2 Humt Tenpersiee ACTIE
B4 | & HiLimitPresare NELSOH

® | 2 HiLmtPressue ACTIVE

(2 Category: Process Dats.

= | & rresure
® | 2 myckogen Comtent
= & Curvent

(3 ategury: Remst e

5 B ) Tomperatre Lot St LSO
® R =) Tenperaure Lmi Sists £
B R precare it St MELSON

= R 2] Pressure Limit Statis FIX

DGKIP 1962.P48

Carbon steel

002
DGKCIRKG01_ HICROGEN V1A
a0
25

e
DT 1982, P

Tewp (106], hubesde

106 Crudics g fFriss H2 s gie hacserddo -cs8
orcrss

2272383477 €
<
0356120005468 b
2o

8132875696 7773438
w525
190,46163330078128

0Slsoft.
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(F R202-2 Reaktor Alapanyaqg Hidrogentartalom DSR2KTI0204.PV IOW Element HTHA Derived 4 | Exceedonce State NELSON o
=4 | & Excendorce stae Fix o
54 | o7 Exceedance stae o
a3 = )5 B 4/ name 3... [24.00:58:18] 3... |Duration Start Tme End Time
o 8 O 5 Neme Backfling ’ = = DHFA 16 propan torony fenékhBmérsekiet EXCEEDANCE_2019-03-0309:56_2019-03-03 16:19 | 6:22:30 3/3/2019 9:56:42 AM 3/3/2019 4:19:12PM
@ n fp Hmt o 1 pH 132 effolyo vizeben_EXCEEDANCE 20 19-03-04 07:00_2015-03-LL 07:00 — 7:0:00:00 34201 :00:00 AM | 3/11/2015 7:00:00 AM
g . ; :x :::: S:z SR = = F—ipH a 125 ejtstartaly vizeben_EXCEEDANCE_2018-03-05 07:00_2018-03-19 07:00 f—y 14:0:00:00 3/5/2019 7:00:00 AM 3/19/2018 7:00:00 AM
© = i ° o) I pHa 137 ejttortaly vizeben EXCEEDANCE 2013-03-06 07:00_2019-03-20 07:00 — 14000:00 | 3/6/2013 7:00:00 AM 3/20/2015 7:00:00 AM
9 u o0 TOW HTHA FX Bxceedance State Calcu.. @ NG = pHa 113 elfolyovizeben EXCEEDANCE_2015-03-06 07:00_2019-03-13 07:00 — 7:0:00:00 3/6/2019 7:00:00 AM 3/13/2019 7:00:00 AM
= |= = DHFA recitkuidltatott sav HF tartalms_EXCEEDANCE_2019-03-1109:30_2019-03-11 15:05 | 5:35:00 3/11/2019 9:30:00 AM 3/11/2018 3:05:00 PM
[Addanewvaranie] ® =l DHFA V16 propan torony feneknimérséklet_EXCEEDANCE_2015-03-12 09:46_2019-03-12 19:12 9:26:06 312201994630 AN | 3/12/2018 7:12:35 PM
[ Name Expression = I DHFA recirkuisltatott sav HF tartaima_EXCEEDANCE_2018-03-12 10:50_2018-03-12 11:45 0:55:00 3/12/2013 10:50:00 AM | 3/12/2018 11:45:00 AM
x ‘2 Partial Pressure’ = I DHFA rearkulltatott sav HF tar tolna_EXCEEDANCE_2015-03-12 13:30_2019-03-12 14:05 0:35:00 3/12/2019 L300PM | 3/12/2015 2:05:00 PM
NelsonTempLinit TA 4 TB'I 4 'TC'*Log(x#'TD') + TE'/(x+'TF') - 10 = I DHFA redrkulltatott sav viztortaima E 20150312 14:05_2015-03-12 15:10 105100 3/12/2015 20500 PM | 3/12/2015 3:10:00 PM
) — = = DHFA recikuldltatott sav HF tar talna_EXCEEDANCE_2019-03-12 15:10_2019-03-12 15:25 0:15:00 3/12/2019 H1000PM | 3/12/2019 3:25:00 PM
+ ® == DHFA reariuidltatott sav viztartaima_EXCEEDANCE_2019-03-12 15:25_2019-03-12 17:30 20800 3/12/2019 3:25:00PM | 3/12/2018 5:30:00 PM
isorPartinlpressarclinit| 'PA" + PB'Yy + PS'EDC'PC RO’ + 'PE/(HPF') ® I Sauifid tartalom 112 elfolyovizshen_EXCEEDANCE_2013-03-13 07:00_2018-03-20 07:00 — 7:0:00:00 3/13/2019 7:00:00 AM | 3/20/2018 7:00:00 AM
nelsonfbspressurelinit |IF 'Hydrogen Content’ = O THEN 800 ELSE nelsonPartialPressureLinit / (‘Hydr| g = Hostabil aminso tartalom regeneralt aminbol_EXCEEDANCE_20 19-03-14 05:00_2019-03-21 05:00 —  |roo000 3/14/2019 5:00:00 AM | 3/21/2015 5:00:00 AM
= I Sotartalom 138 I kiéptbo|_EXCEEDANCE_2013-03-15 0:00_2015-03-20 04:00 H 20:00:00 3/15/2019 %0000 AM | 3/20/2015 400:00 AM
® [ | DHDS Teftett amin teftetisége EXCEEDANCE_2019-03-18 05:00_ —— smaeas.202 | 311872019 :00:00 A

#PIWorld
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Visua

Ising for Continuous Monitoring

Process and Lab data

Plant Process data
—_—
—
P ey
g Q

Calculations for the report
(monthly breakdown)

 IOW exceedances are downloaded by Pl Datalink
from Pl AF database and processed in Excel

* The objective is to check the effect of the action taken
on the number and duration of exceedances on
monthly basis

What are we expecting from the continuous monitoring?

It is not enough to monitor our system, but we have to
make actions as well!

-

N | C E Pl Data
Archive PIAF
Calculations
Laboratory analyzes Analysis
—_ N
Online dashboard
D ernele O O D 1OW OVERVIEW
Uzemnev m:’"”“"“‘"" 1OWLO | TargetLo | Akwalis | Targethi | oW HI Trend
DHDS AAG kén tartalom ;
DHOS DHDSAAG_§_TARTLA Undef. Undef. 25 2,64 M
OHDS baadagolt moséviz li
OHOS | owosmritoza ey 135 " Undef. | Undef. ,i.*a?.
DHDS Savszam (TAN) alspanyagbél T
DHDS | oipsanc_savszamia Undef. | Undef. 15 5
CHDS Telitett amin telitettsege. 2=
DHDS | pupsTMDEAK101_SZULF TART MOLH2S_MOLMDEA.LA Undef. | Undef. 04 045 W
DHDS W104 1-4 belépa homarsekiet (HT1177)
DHDS | oHosurnzreva Undef. | Undef. 220 230 %—'
0Slsoft

PI World san rrancisco 2019
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W1

p| ant Process data .
Pl Data ' S
[ NICE w Archive PI AF
Calculations (¢

Laboratory analyzes Analysis

I «.L)I PI Notifications

Alarm to the operation team

Work initiation: «= = == = = = = e e e e e e —m - - -
Create effective actions

» Clear responsibilities
Well-defined tasks

* Using actions to handle defined damage mechanisms

! 0Slsoft.
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Web service

NatificationForm

SendlOWDataToOpralog

Value
tring ((Gpralog External Link:Value At Start Time (=]

<Time  (Nofification Rule:Send Time [X])

Type Value

Unit ID:Volue At Send Time ]|

((Current Formatted:Vaiue At Start Time [x]]
IDew'unhnAnfm Timeframe:Value At Send T'lmel

At Send Time
s
e
e
scns

#PIWorld  ©2019 OSisoft, LLC




Development of IOW Advanced Reporting

IOW Event Timeline

-
1

R d action taken (Oracle OLEDB r; - =
opra|oge eason and acten taken (Oracle OLE0%) bose ow [ o wa o o mes  ow o owe o oma

3/29/2017  3/18/201%

E-logbook O D
Process and Lab data (OLEDB)

Plant Process data IOW exceedances
e
B @’  (oLpp) il
PIData o )
NICE w Archive PIAE Cloud based online report
Calculations

Laboratory analyzes Analysis

—

w PSM IOW Report

* Transform data into stunning visuals and share them
with colleagues on any device.

» Up-to-date data model due to automatic update.

+ Collaborate on and share customized dashboards T EREeEE
and interactive reports = I J

! OSlsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 26
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I L LA ARRR S
xample of Advanced IOW Reporting

PSM IOW Report

Vi Mo Dot CakDurs 1O Exceedances

G’ 5 Increasing

duration of
exceeding

am unes

@) Select the
Measurement
Point

xceedance
parameters

IOW Event Timeline

g

Chionide (122)-DAVS,

Sulphide (121)-DAV3 ___I_l_ ]

TW Temp 3 ([13]-DAV3
" TW temp max (113)-DAV3

@ 2018 00N, T8 WD, 2016 @ Db, 2028 pH (122)- DAV
pH (132)-DAV3

T T T
October November 019

ExcStartTime
L2018 112019
UnitlD ﬁﬂ.{} ICwhame DesceN Type StanTime EndTime Duration  NumberOfSample  LaborExceedances  Reasoning Acton done
Check the DAV DAVIIZIVIZ STVLFIDLA Sulphade (121) Labor 924/201870000aM  1/1/2018 70000 &M 7 15 10 Crude oil switch Additive has been changed
. DAV  DAV3I2IVIZ SZULFIDLA Sulphide (121) Labor 10/15/2018 7:00:00 AM  10y29/2018 70000 AM  14.042 g 5 Additive tank level on menimum Additive has been ordered
deta“s Ke IOW DAV DAVILZIVIZ STULFIDLA Sulphide (121) Labor $/13201870000AM  920/2018 70000 AM 7 7 5 Additive bevel 100 low Additive level increased
y DAV DAVIIZIVIZ.STWFIDLA Sulphide (121) Labor 10/4/201870000AM  10/13/2018TOCD0AM 7 3 5 additive level 100 low Additive level increased
DAV  DAV3L2IMIZ STULFIDLA Sulphide (121) Labor 11/12/201% 7:00:00 AM  1/24/2010 700:00 AM 73 3 20 Urexpected pump shutdown Miachanic has been notified

Indicators

0Slsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 27



Advanced IOW Reporting Enterprise Data Hub Integration

Reason and action taken
[ Opralog e]

E-loghook

Process and Lab data

e

Process data g k Result of statistical analysis

Plant ow exceedancesL ( Predictive ] f y
— d I

g fe- L o ] |

[ N I CE @ Pl Data

rchive PIAF .

A Calculations Enterprise Data Hub ' >

Laboratory analyzes Analyj)is [lll ] ‘
—

Planned Predictive Functions:

IOW report Alerts based on
I0W exceedances Forecast Anomaly detection

 Prediction of exceedance number rates in different operating modes
« Anomaly detection feature

! 0Slsoft.
P|WOF|C| SAN FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC
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MOL GROUP

. P MOLGROUP

Extending “Layers of Analytics” with Advanced Bl and
Reporting Capabilities with Pl AF &Hadoop/Cloudera

Difficulty of implementing Expanded the “Layers of Laid the foundation for rapid,
advanced Bl and reporting that Analytics” via Pl| AF/Azure to sustainable development and
included transactional data include advanced Bl & reporting deployment of a wide range of
_ _ with Hadoop/Cloudera advanced Bl & reporting projects
* Advanced operational analytics
and real-time analytics in Pl AF, « Developed new work flow that * Implemented forecast model for
while widely used, did not improved the OT/IT partnership Coke cutting and electrical energy
address more advanced Bl and demand prediction
reporting needs * Leveraged Pl AF/PI EF to develop - _ ;
“rich data” stream to Hadoop / » Mitigated electrical trading penalty:
« Issues with SME and PI System Cloudera environment 150 k$ / year
knowledge with IT lead _ . i
Bl/reporting projects « Integrated with current IOW for * Developed & implemented prediction
advanced reporting model in 3 months
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IOW I m plementatlon IOW Pl AF Element Base Template

IOW Block Template +  Calculation, limit evaulation
« Aggregate the IOW exceedances per Unit Blocks *  Advanced analytics and Event Frames
+ Stucture in Asset Framework (Pl AF) * Notifications

B () Category: Canfiguration Attributes.
I‘E Name 4| Description Template :‘ s WAL . I OW T E d
21 Name_for_TAG,restion 106
B8 | 5 oo e 6 erergebiznt . |1OW Sk Terplte 5 et HTHA Exceedance
P & Unit Operating 1 -
L ‘ @ DRW2 Redirkviz 2 tizem 10W Unit Base Template .
LN CLeere ccaerez i state calculation
| (5 DDESTB Block Desztilado UCS 10W Block Template PR - Carbon Steet
& DAVLUnit Atmoszférikus- és vakuumd... | IOW Unit Base Template # = B I abortory Paromete rem
# @ R =] Hysteresis constant 0,02
@ DAV2Unit Atmoszférikus- és vakuumd...  IOW Unit Base Template # ® R I Hycrogen Content Measurement DGRICIRKS 301 HIDROGEN_V.AA
& DAV3 Unit Atmoszférikus- é wakuumd... | TOW Unit Base Template " e Teeem e I O
® | it Pressre I s20e
(@ DKBI Unit Kénnyibenzin izomerizilo | IOW Unit HTHA Derived I PR o = @ @ Neme Backilling B
» z . 9 = fa (/]
| (5 DMARAB Block Maradékfeldolgozas [Cs I0W Block Template [F = [RTueAGsa R Tietan: rines 1
FRrT— @ = 1 IOW HTHA Exceedance o g
= ‘ @ Docu unit Késleltetett kokszolo tizem | IOW Unit Base Template " |Murs ey G u fio TOW HTHA Exceedance State Calculation €
» [V ] H  1OWHTHA FIX Exceadance V)
| () DMOHAB Block Motorhajtoanyag UCS 10W Block Template S [Eie DK @ u % IOW HTHA FIX Exceedance State Calcwn.. ) u
® | 2DecEn Tesp (E105), ibesde il
(@ DBKS Unit Benzinkénmentesitd 5. tizem | IOW Unit HTHA Derived (e R s R 7 E
£ DETB Unit ETBE Gzem 10W Unit HTHA Derived L) ovcrse Add 2 newarable
B Category: 1dentty Name Expression
9 DEK3 Unit Gazolajkénmentesitd 3. izem | IOW Unit HTHA Derived n [ sy . 2 Partinl Preceuret
i i i i G () Category: Linit
9 DHDS Unit HDS tizem TOW Unit HTHA Derived = NelsonTempLimit TA' + TB'®x + "TC'*Log(x+'TD') + "TE'/(x+'TF') - 1@
- - 7 7 BE | i Umt Temperature NELSON MZENTEE]TT C
(9 DHFA Unit HFA iizem 10W Unit HTHA Derived s e s Y Current’
(5 DREHIE Block Reformélo és Hidrogéngy U... | IOW Block Template "4 | iU Promsc HELSON ikrrirasiirind NelsonPartialPressurelimit|'PA’ + 'PB'®y + PG'*Exp('PC'*y+'PD') + 'PE'/(y+'PF')
- . N . . 7 - 21 HI Limit Pressure ACTIVE 82bar
() DSR.L Unit Hidrogéngyar 1. Gzem IOW Unit HTHA Derived B Clcmpm = nelsonAbsPressurelimit IF 'Hydrogen Content' = @ THEN 8@ ELSE nelsonPartialPressurelimit / ('Hydr
E-@ |3 DSR2Unit Hidrogéngyar 2. Gzem I0W Unit HTHA Derived = | & presare 51,326 755567773438
# @ | 2 Hydrogen Content a52%
B | (J R201Reaktor Alapanyag Hidrogentartalom DSR2KTICO514.PV 10W Element HTHA Derived
- & Current 140,8616 33300 78125
B | (§ R202-1Reaktor Alapanyag Hidrogentartalom DSR2KTI0203.PV I0W Element HTHA Derived B Category: Renits sl
= B 2 Temperaturs L Status NELSON o
(P R202-2 Reaktor Alapanyag Hidrogentartalom DSR2KTI0204.PV IOW Element HTHA Derived
® 8 2 Temperature Lint Status FIX o
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B R 5] Pressure Limit Status NELSON
B R iz pressure Umit Status FIX
B9 | 7 Excendance st nELSH
W4 | & Excmedance State FIX

84 | F Exceedance Stale

HI limit
Calculation
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