Pl System (and Pl AF) — ':
Enabling Business
ransformation

The Journey from Refinery Business
Unit to Group Downstream
Level...and the Enterprise

Presented by Tibor Komraczki (remote) w
Craig Harclerode O&G Industry Principal
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MOL Group
Downstream

6 production units
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370 000 PI Tag capacity in 4 Pl systems

Extensive use of PIAF  BERIeES
> 6 500 Elements :
70 Element templates § “7 &
30 Event Frame templates >N .
11 Notification templates ﬁﬁﬁ? %5 ; b J Pl System
~ 105 000 Attributes &
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(ﬂ Pl System Journey
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Pl System Evolution in MOL 2010

loT
‘Enterprise Machine learning

e

‘ Division
- i
Team
i
o

Individual

#) osisot. EMEA USERS CONFERENCE 2015 © opyigh 2015 01t UG




MOL Downstream / History |I.
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Business Process Reengineering
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MOL Downstream / History Il.

Estimate of the % Primary Use of the Pl System gram
in Analytics & Visualization in MOL Downstream
VISl |50 SN
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A40% Stavmat
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2% Asset Based

2 Tag Based

Tag Based W) {mmmmm—— Asset Based —
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Focus areas of New Downstream Program (NDP)
NDS is targeting $500M-550M EBITDA improvement by 2016

Specific Energy Loss Operational White
Consumption availability Product (Yield)

Base:3,13 GJ/t | Base:0,53% Base:95,19% § Base:79,11%
Plan:2,94 GJ/t § Plan:0,37% Plan:96,19% § Plan: 83,07%

2% 30% 1.1% 5%

Proficiency
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Safety and Asset Integrity
Interlock statuses
Operating envelopes
Corrosion control (HTHA)
Alarm management
Control rooms’ temperature

Energy
Energy Monitoring and Management
Energy KPI breakdown (6 tiers)
Column Energy Efficiency Dashboards
Hydrogen, Utilities, and Energy balances
Flaring

MOL Downstream Pl AF Based Applications

ME[H

Crude Blending Control
Yield Optimization/Reporting
Product Quality
Analyser Reliability

Operational Optimization
Plan vs Actual Analytics with Future Data
NG and Fuel Demand gas forecasting
Peak Electrical forecasting
Normal mode of control loops
APC monitoring
Pl AF and Sigmafine (Pl AF) used for yield
accounting & Material Movement
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MES Standardization in MOL Group level

Finance
i Pl ing & Scheduli o ape
PL"'E‘);?S'E%S& e s Separate group and local level responsibility
Human Resources
Materials & Inventory

Determine standardization goals

Production & Operation o e s according to common principles

Management Production Data Collection

based on PI “ Product and Process Analysis . . o
Plan Execution and Routing Mng. Establish unified software architecture based

Packaging and Distribution Mng. on PI System

- Process Control Ensure equivalent Pl system structure in MOL
* Process Visualisation GI‘OUp refineries

Product Control
Process Control
Batch Control

Create efficient contract management system
with vendors (Pl System as an Infrastructure)

Base Layer

@ osisot. EMEA USERS CONFERENCE 2015 © Copyright 2015 0ksoft L~ 10



Danube Refinery MES portfolio

BI ( SEM BW ) Software Components
fﬁppllﬂllm
'Rﬁ:::mw Eu 9 EET;;TOR OER1CA
f S Pl System —
f L Sigmafine(PI) (Reconciliation)
fArohihoh.lu

LIMS (Laboratory)

Opralog (E-logbook)

SEMAFOR (KPI system )

NICE (Natural Info —center)

DCs
{ Honeywell, Yokogawa, Emerson, ABB )
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MES integration efforts - A Change Management Effort

Main objectives

Share ideas and resources

Create long term plan

Shape the strategy via four domains
People Merge Business and IS project goals

Involve the following areas:
Downstream, SCM, HSE, Logistic
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Production (Refinery & Petchem) O & Logistic standardization O

ENTERPRISE RESOUCE PLANNING — HYDROCARBON MANUFACTURING

ENTERPRISE RESOUCE PLANNING — HYDROCARBON MANUFACTURING

Cuality Mgmt | Accounting Planning SCM Asset Management

Cuality Mgmt | Accounfing Planning
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@ o= nified Real-time Integration and Applications Infrastructure
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MOL Logistics - Fuels Value Chain Integration

Production Pl
system .

~—
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Project initiations

Visualizing and monitoring
logistics outside of SCADA

Supporting preventive

maintenance and asset reliability

Ensuring KPI measurement
across the fuels value chain

Notification of events

Holistic Inventory management
and Optimization including MBDT*

* MBST = Make-Buy-Sell-Trade Decision support
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Business Value
Leveraging the
Pl System & Pl AF




# 1- Energy Monitoring & Reporting

Energy efficiency of distillation processing
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8o
@ Nommalized energy consumption (Glf) .,

O Normalized energy cost (MHUF/Y)

Mormalized energy cost based on 2010
average throughput and pice

@ Mommalized energy consumption (Gt

O Normalized energy cost (MHUF /)
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Benefits

KPI Operating

Fact Target

Business
Data Target

Continuous monitoring of the

parameters

Normalized, unified, and quality
information leveraging Pl AF

Gdit

Easy maintenance and Governance of
the Pl AF templates

Structured format

Increased production as a result of
improved energy and environmental

constraint visibility and forecasting
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Templates of the Energy

» The structure of the Energy KPI
System is based on element
templates

 The parent and child elements
are linked to each other

* The templates include the basic
energy calculation
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P| System

(9 Energy KPI System
- (§ Dunai Finomito
Aromas es Energiaszolgaltatas
Bazisola] es Paraffingyartas
Desztilado
(5 DAV1Uzem
(5 DAV2Uzem
& DAaV2 Elekiromos Fogyasztas
oo
£ (109 Csokemence
- (5 Belepo homersekiet
- (9 Fustgaz O2 tartalom
(@ Kiepo homerseklet

O-Eaaa

(3 110 Csokemence
(9 230 Csokemence
( DAV¥2 Goz Fogyaszias

&

() DAV2 Goz Termeles
DAV3 Uzem

DBFR Uzem

DGFR Lizem

DKEP Uzem

DKBS Lizem

DPEM Lizem

(9 Maradekfeldolgozas

(9 Motorhajtoanyag Gyartas
9 Reformalo es Hidrogengyartas
Energy Monitoring

EzlttEgyTeszt

Flare Monitoring

Interiock Monitoring

Qomaaee®

Solomon Szamitasok
Statistical Quality Control
System

Tank Quality Integration
& Tanks

(§ Technology DataShest
(@ Tisza Refinery

( Water Monitoring

(9 ZalaRefinery

=i =i ga g s

(& DAV2 Goz Futesi celu felhasznalas

n

(7 Elements

— Event Frames

19 Library

em Unit of Measure

@ myP1

! Notifications

84 Contacts

| Tp—r—

‘/ ¢ | @&/ R Name ~|Value
=] ategary: Auxiiary Calaulations
® Cumulated KP1 Actusl Value Evaiate P
L} ] Cumulated KPI Actual Value Evaulate H Limit 0.1
L} =] Cumulated KPI Actual Value Evaulate HH Limit 0.2
] =1 KPI Engineering Units Gt
Ca| [Z] Spedific Divider Engineering Units I3
Lo =] Spedific Divider Limit 0.1
L} 2] Time Comulated Engineering Units [c3]
=] ategory: Consumption Data

R | & Energy Cons COR
-] & Energy Cons RAW
B € | ¢F Eneray Cons Target BP
o] &% Energy Cons Target OT

B € | ¢ Eneray Cons Target RP

ategory: Data for Agaregation

= [=] AGG Coefficient

Ll 1] AGG Energy Cons COR
L] (=] AGG Energy Cons RAW
Ll 1] AGG Energy Cons Target OT

ategory: Feed

-] & Unit Feed BP
2] & Unit Feed COR
o] & Unit Feed RAW
2] & Unit Feed RP

ategory: General Atributes
L =] Block ID

= =] Block Mame

Ll [Z] Element Name

Ll =] Energy Type

= (=] unit D
@ ] Unit Name
L} =] Usage Type

249.04598999023438
240.35787963867188
219.09304809570313
240.04478454589844

229.64166253765625

1

243.045989330234 Gl/h
240.357879638672 Glh
240.044784545898 Gl/h

324.341033935547 t/h
349.790643414063 t/h
350.962982177734 th
337.708343505859 t/h

DDESTB
Desztilici

DAV2 Futoanyag Fogyasztas
FUEL

DAvV2

Atm. és Vakuumdeszt, 2.

CONS
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#2 Energy Monitoring & Management System (EMMS)

- EEm o - O S S S S S e s .

7 N Empirical

« On-line, open loop, model based \ irst princpl
(P| AF Based) EMMS system alculations

consumption, and advises
corrective interventions to the
operators.

| 1
| |
I n [ﬂ I 4 Data )
. I :
- Calculates targets for assets, unit, | b data '””Zf]t;:‘ycsfi‘gfna”d
and plant I C )E — paramqters PI System
I DCS -local control system Energy mOI’]ItOI‘Ing — -
I 2 darge a ] —
« Detects excess energy : ue QaSj? o carias: 1 9% , \! =y,
| |
\
\

» The EMMS system helps to
evaluate the operation of the units.

Fuel actual;1983 Nm3/h

LS
air

Fuel target: 2000 Nm3/h

fuel gas
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Energy Demand Forecasting with Future Data

Improve energy trading by

Forecast Indicator

B 2ctual

" Estimate

Collect real-time data

Train energy consumption models

Predict energy consumption based
on production plan

Monitor and update models
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Energy

Pl Event Frames - Over consumption events
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i Traewfer Tempintes
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. Reference Types

4 Taties

& Table Cornecbons
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= [ Analyss Categones

[# 118 nsme P —
B (2 Category: Gereral Atwutes
| | g Aot i imnﬂm\mﬁ!
L) Azt ame Wik reve
| Lo Asset Type .Esnﬂc tousa
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Pl Notifications - EMMS Notifications triggers

Notification
—e—Steam [t/h] —e—Steam target [t/h]
10.3 .
_ 102 12h [
E 10.1 - =  pn . .
g Types of Notification:
10.0 —o o o o o oo +——eo - -
9.9 e . .
o 2 a4 & 8 10 12 14 16 18 20 1. Period time of the event
Time [h]
—e—Steam [t/h] —e—Steam target [t/h] —e—Steam wasting [t]
. . L 2. Cost of the event
; :‘ : : : - Notification L 07 _
— 10.2 [ T [ R iR ki 0.6 5
< - - - - ‘ - ' * - 0.5 g
£ 101 4 L 0.4 &
& - 03 £
v 10.0 2 05 t &» 0.2 §
il L 01
9.9 *—eo —o —o —o o - 0.0
0 7 4 6 8 10 12 14 16 18 20

Time [h]
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Pl Coresight screens based on AF template

Pl ProcessBook (Pl PB) graphics linked
to AF templates

 The AF structure was converted easily
into Pl PB display

« The display is published in Pl Coresight
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Pl Coresight screens

Normal izemmenet _ _ Stabil gaz Barometrikus viz hém. )
JET alap, nyari go, MOP BS alap Orosz Fejnyomas Akt 211°C Vakuumrendszer
[Akt: 8.0 barg Cél: 15.0°C
Cél:  7.9barg
Max: 8.3 barg A Ll —» Vakuumgazolaj 47 16th
_ 114
— ————» Konnyii POD 0.00 th
BEpS b - Kozép POD 26.95th
N =
\————» NPOD 27.14th
104
Konnyd Benzin KFP —» MOP 14 87 th
Akt 330°C coT ——— SPOD 8581h
& Cel:  320°C Szamitas: 330°C Akt 379.0°C | Géz
OLAJ 34821th : E :
KO;. Max. 34.0°C Labor: 312C fok Cél  384B°C Akt 13th
- - Cé: 1.1th
5 P A > - = Max: 12th
Géz Kiforralé hém. Stabilizalt kénny(i benzin  14.83 th
Aid: 9007 kg/h Akt 1432°C Gudron  77.70th
Cél:  860.9 kg/h Cél. 1431°C *
Max: 8872 kgh A — Gudron viszkozitas
f 113 Szamitas:  766.2 mm2is
Hatasfok Labor: 742.0 mm2/s
25% et >
25% éjét,: 32:3 % 102 | ehezbenzin 25684
=
Fogyasztas Petréleum 2211 th
o Akt 713Gl
Fiitbanyag Fogy. 100 Cel 7T1.0GIh -
Akt: 223.0GJh CcoT Konnyii gazolaj 44.88th
Ceél: 2223 GJh Huzat 02 tartalom Akt Bad °C =
Akt -16 mbarg Ald: 54 % cél: 3130°C
Cél: -1.0 mbarg S‘e'- gf z ~
Py 2 Min: -1.8 mbar EEe 8 >
Gozfogyasztas ? Nehézgazolaj  2052th
R
- - Huzat 28% Géz Huzat
At 1.9 mbarg Hatasfok = : Akt -12mb Hatasfok
& Akt 15th < TIEEI atas
m ; g m;:g Akt 851% Cél: 15t¢h | [CEl: -1.0 mbarg Akt: 81.0%
e 5 : &l g cel: 806 %
Gdztermelés Cel.  856% - -1.8 mbarg »
Akt: 18.8 GJih -_—— Fogyasztas
Cél: 236 GJh Fogyasztas —— Akt 927 GJh
Akt 565 GJih Cél.  931GJh
230 Cél: 563 GJh 02 tartalom
02 tartalom Akt 6.0%
Vill. Energia Akt: 85% 110 Cél: 62%
Akt:  NoData cél 6.2% Max: 77%
Cél: No Data Max: 789
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# 3 — Energy Intensity Index (Ell) and Solomon Index

a WMOLSZHBPIAR\Assets - PI System Explorer =

Search View Go Tools Help

@Database 1% Query Date ~ ® ﬁ e Back () E,, Checkln ¥} « @ Refresh | (3 Mew Element = 2] New Atiribute Search Elements Lo
Elements DAV1 Uzem N P I A F t t &
{3 Biements - |Ganeral |Ch\\d Elements || Atmbirtes | ports |Ana\yses | Versmn| eW S r u C u re
G ac M Group by: [¥] Category [ Template kfl t | | t k
8 mas s - WOrKTIOw 10 CalCulale Key
~ | SOLOMON indicators:
g Erudiughﬁ R Al\‘a\ue Destription ‘Conﬁgurau‘on Item |Unr@ﬂ I n I C a O rS .
anube Refinery
(3 Energy Consumption Predictions =] Category: Consumption Data ‘
g g::gz mlmst:?:gm (7 Standard sum energy Pt Created (sszes energia standard False <hone
(J) EaltiEgyTeszt L [Z] Calculation Formula Analysis Calc Képlet False <Nones
Flare Monitor T H
g In:;erlog(ﬂr“dc::ﬂtiring [Z] Description DAV1EIl Standard dsszes energia Leirds False <None: ° E n e rgy I n te n S I ty I n d eX ( E I I )
g ISO'\gok [Z] Engineering Units GJjd Mértekegység False <None>
i
=~ (3 Solomon Szamitasok ElpTag DAV1_EII_STANDARD_UNIT_ENERGY_CONS Pl Tag False <None> ° 1 I 1 d 1 I icti ” 1
+ (1 Aromas es Energiaszolgaltatas g Category‘ P s ‘ Utl Ize - Equelg ent DIStI a'tlon
(3} Bazisolaj es Paraffingyartas i C p y ( C)
& Desztilaco =] Atm.Res.Dens 907 True <None a aCIt U
[ (J DAV1Uzem P
(J DAV2Uzem I Operating Mode 27 True <Nane> . .
.“M?ra[;::filjz‘\agr:zas =] unitD DAV Uzem azonositdja True <None> ® C O m p I eXI ty-We I g h te d B arre I
(3 Motorhajtoanyag Gyartas
[ (G Reformalo es Hidrogengyartas
(3 Statistical Quality Control '
PERr—

(7 Hements

|= Event Frames

[] Library

m Unit of Measure

@ MyPIL

[ Notifications

8 Contacts

(] Analyses

[l

4 Attributes
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# 4 — White Product (Yield) Analytics & Reporting

Planning and Scheduling Systems
_________________ I I U

Report content

REAL-TIME DATA

(&

Future data from Business Plan

White Product

- Future Scheduling data
/&q 9)

White Product Report Calculated movement data from Pl AF
Analyses Rules

Forecast data used in PvA analytics

Integrated $/loss from deviation from
PvA summed over periods of time
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#5 - Improving Asset Integrity with Advanced Corrosion Analytics

Search

* High Temperature Hydrogen Attack (HTHA)

Eile View Go JTools Help
@ Database %] Query Date + ® @ | @ Back () |H, CheckIn 3 « [&]Refresh | ([ New Element ~ =] New Attribute Search Elements o~

Elements Kénmentesité reaktor betap elomelegité cseppfogé - HTHA fX | | h d . |
o-db Er;mems | General | Chid Elements | Attributes |Ports | Analyses [ Version ° (meta u rgy’ te m pe ratu re’ y roge n partla
APC ’
5 e e Pl ressure(PP), length of exposure
)
- ) Control loops DR [ter £ ][] name: HTHA lmit F
" § b e PeleeRone e @ = | |oesovten
- (3 Danube Refinery ) .
(31 Eneray Consumption Predictions B Category: <None>> Ber=i=s Devel 0 p ed P I A F te m p | ate th at .
G Energy KL System L] &F Current 214, 1000051035 1563 Categories:
(@ Energy Monitoring Default UOM: <None > - i i
& o T PR——— — * Determine partial pressure
(5 Flare Monitoring Value Type: Doubl -
-+ 0 Interlock Monitoring = F Gasin fou i Value: 605 5;29193204753 Att i t [
- 5 TOW N i ) - L4 b f p p |
o & beKsIow & pesiy 5013 o pefience: rioute or pipe class
-~ 3 Kénmentesits reakior betdp elsmeleqits cseppfogd - HTHA =1 Gasolin molar fow kmolfh  |0.28879018023142428 l L.
" 2 et o= —
3 Kmertestreskor et ot b Ny Svrvegnigha |20 U  Temperature and length of exposure limits
—Partial pressure psi [{(574.6H-
(5 Kénmentesits reaktor betdp/kiépd hiicserdld - Nyomds =) | | =1 H2 flow 11238, 164436340332 u‘uaals‘:;)-\v{saﬁfﬂaq‘sfn"z))] )
Szelektv hidrogéneat resktor betip elémelegits - Homérsé)
g oD S e ek el et [ » Total time above Temp and PP
- 6 DGK3 IOW .
| HTHAlimit F 505.31529183204753 . .
- (§ DHDS IOW
5 oeron = g e Alerts/notification/event frame
gﬁfm rou - & Make upH2 254.211136
@ Sulu!nu_n Szamitasok [£] Molar weight gfmol 1 = [»
(3 Statistical Quality Control =
& System =1 Partial pressure 20.002323679218641 . .
: . d and rolled 6 Kk
o P — Tested and rolled out in 6 units <1 wee
- 3 Tisza Refinery 7 . .
o & prcere * Expanding to all plants in 2015.
& ZalaRefinery - ¥ RecH2 11070.3193
e LT N
I 1
® | =] HILimit m Figare: 930 L
(] HTHA 318,7868288511375 Teaperature ("L}
) Hements # B 7 1s operating 1 "
mlEveTthame L (=1 L0 Limit 100000000 e
= l"’_m" 2 @ | EName DEKSRTI2017.DACA PV e
LT PN | [£] Naplo_aZON BKS_TK. sea
@y = w2
2 Notifications " B
2 Con B¢ | [=] Yesterday Out of imit time oh [ L)
> ! 08 e ———
I@,\M,’,ses 4 i v L ME [ 10 FULT]
Bydrogen partial pressure {HPa abs)
| HTHA limit F
Uperating limits for Lov-allog steel in plant process hydrogen)
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#6 - Natural Gas Consumption Predictive Analytics

BackGround

*Huge saving possibilities in the decrease of contracted natural gas daily
maximum amount across the 6 production units in multiple countries.
*High penalty on daily amount exceedance
«Alerting system was needed

&% Elements
k- & APC

@ ARGUS

@ Control loops DR
- & Danube Refinery

(3 Energy Consumption Predictions

- (5 MOLHU NatGas Cons =
- (§ DF C3 compressor stop

(5 DF Fuel Oil Buming in BoilerPlant

& DF Fuel Oll Increase

- [ DF GFR P8 BlowDown Increase

General | Child Elements | Attributes |ports | Analyses | Version |

=

2| 1| @] Name

| value 1

Category: <None>

rd ‘ =] CoreSight Link

Ih@: fmolszhbpicore /Coresight/# /PBDi. .. El

Category: Auxiiary Calculations

prediction, contacts of decision makers)
« E-mail alerting system in Notifications

& DF FB Own Bumning AV2 = Category: Consumption Calculations
5 DF PB Own Burning AV3 #| ¥ Cumulated Daily Consumption 18723164 M] E
- (@ TVK GasTurbine Stop
@ TVK Oil Burning Increase % ¥ Current Consumption 1991855,5 M1/ 1
) g E:f;;::;;ztsmm % ¥ Predicted Daily Consumption 49276016 MJ E
p— Approach & Flare Monitoring = Category: Exceedance Calculations
& 1ow
- ) Sisfok | 0‘ (] Alert State |4 ‘1
H H H H H & System = imit Exceedance
« Built PI AF demand forecasting model (first principle) -5 I:;“ I - | 4] 1 2t e Jero E
. . . ‘echnology Dal ee = Category: Limits
*Pl AF was used aggregate, normalize, and perform data validation - @ Temrefnery " ) v Aot cos0000 15 |
*Used to project NG demand across multiple time horizons B et e . = lert 51000000 M1 b
* Developed analysis rules with notifications s =10 et om 1
rd =] LOLO Alert oMl 1
General | Child Elements | Attributes | Ports | Analyses | version |
=ad Solution i u
e = Name Cenfiguration Schedule Output(s) Backfilling = g
. Demand pl’edlCtIOI"I Calculatlons II"I PI AI"Ia|ySIS (] fea Auiliary Calculations RemainingDayRatio := In... Frequency=120... RemainingDayPart; RefD... d
. . [ fop  CumulatedDailyConsumption  CumulatedDailyConsump... Frequency=120... Cumulated Daily Consum... ]
« Alerts based on demand vs contracted peak to enable proactive action P W CumentConsumption CurrentConsumption - T... Frequency~120.. Currant Consumption = =|[1l A
« Detailed information on Pl Coresight display (about consumption, ) o PredictedDailyConsumption  SecondsToNextGasDayTu... Frequency=120... Predicted Daily Consump. & =

Mame

SecondsToNextGasDayTurn

Expression

Int(Bod('*-6h")+ +38h"-"*")

) osisot. EMEA USERS CONFERENCE 2015

PredictedDailyConsumption

‘Cumulated Daily Consumption'+'Current Consumption'*SecondsToNextGasDayTurn/3668

Add a new expression
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# 7- Yield and Production Accounting

Benefits

| Deep integration at the Pl AF Level
Pl P! Web Mobility
DataLink Narts

(Pl Coresight)

Integrated approach to meter and data

ats | Riupors accuracy — Pl AF and Sigmafine

1P| Asset Framework (Pl AF) Pl Asset Framework (Pl '1
ata abstraction layerfobject model _ SQL data abstraction layer/obj &

Enables a hierarchical material balance
approach

Pl Archive “Historian"

A ; o

d = g df ’ - 'p'd i -§ I )

S Tank, Movement, Planning = Brings in movement capabilities into the
inormalon : 2 “Pl/Sigmafine” system

m@!-ﬂgm&%

bl o i oo o ame o e | o Th Improved data guality, yield

= accounting, & operational peformance
g ﬁ @ @ < D O~ v O B
COLUME  FURNACES  PLLIP! H TURBNES COMPRESSORS MOTORS VALVES TRAMSUTTERS ACTUATORS  TRANSFORMERS OTHER
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Business Intelligence

' Solutions in Pl AF
Quality and Energy
. Management Applications in

# 8 — Product Quality Assurance

deteriorating process control MOL production
o N ’ . N A / s o M et h 0 d O | O g y "‘”"“"”“ Liszie 52080 B HMOLGROUP
v v \ I | .
[ 2 > —~ \ J \ ) saus. EUEA USERS CONFERENCE 2015 —
¥ \ ¥
L4 y * 5 -
’\,‘— Key parameter affecting yields and

< narrowing specification range diating specification range energy consumption

wide specification range Pl SQC provides an excellent
capability to highlight issues

|l =—=UCL -+~ Process - . 5 z 5
Using dynamic limits increased the

= : ===l robustness and value

= =l ll Used on 14 units and 41 critical quality
= e W specifications — expanding

= | N PI AF & PI Analytics used extensively

= = W parameter including write back

= C— W Quality parameters & associated

= — information are displayed in Coresight

Element
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# 9 — eFlare — Flaring Management System Efciney and
Process _S_afe?y with

22Ktbaseine in 2013 MOL roadmap for Danube Refinery Pl Nf:':"‘ﬁm"s

Presented by Tibor Komnbezki W

@ ”\M\
10

\ ~rmedggq ©  30al is to reduce the amount of flaring
0 | | ' 0 improved data and information

2014 2015 2016 2017 2018

slislipie s e sl oL . « Critical to be able to take a “systems

p—
—
oo o o
o e s
a3 B ) S -

flace approach” to understand sources and root
causes of flaring

e - « “what gets measured gets managed”

TR “,A“w'}t--\““"‘, o “'m,(.-wn N it
ou ] 1.Derivative
Y h' £ | R  PIAF/EF based

o
B an AR A eI anes AN BT s A AROT e A OO0

Calculations, analytics, and events are
integral to the system

* Integrated with workflow

» Displays information in context to
' stakeholders
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Innovations
&
Trends

f() osisot. EMEA USERS CONFERENCE 2015




Pl AF and Real-Time
Data Aggregation in Context — DATABASE
is the Foundation for Higher . NICE |

Level Analytics in Refining

Unstructured

=

Manual
Data Input
‘80 billion
Laboratory . H1R samples
Information 1.8 million per year
System Samplc_es
_ per shift
©150,000
samples Time Series N ,—— — — —
per minute N/
3 Structured
Big data is a broad term for data sets so large or complex that traditional data N>V
processing applications are inadequate. « —— .
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Advanced Analytic Possibilities

REFINERY

___________

DATABASE

—— == ——

Data mining

’

Technology
Assessment

Predictive Production Energy Demand

]
1
1
1
1
1
1
1 Maintenance Modeling Forecast

1
1
1
1
1
1
1
1

Asset Monitoring
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/& Azure Machine Learning

Business impact

Identifying development
opportunities
Specific development proposal

Better understanding
operation & processes

Identifying efficiency gains /losses
reduction opportunities

Understanding operation optimum

Retrain
Score

Mindset changes

Searching possibilities

Accurate business reasons

Reusable Web Service
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Conclusion
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$500M-550M EBITDA improvement

MOL (Global Integrated O&G Company — Hungary)

ﬁ
E
o
3
o
o
=l
o
=

“Installing the PI System infrastructure across our - f —
fuels value chain was fundamental to our New Downstream w | Focus areas
Program and the Significant performance and : / 1 \ \

sustainability improvement we have seen.” m

Tibor Komréczki Head of Process Information & Automation

CHALLENGES SOLUTION

Fuels Value
chain

RESULTS

Need to significantly improve Implemented a “New Significant Improvement in the
performance of a portfolio of 6 Downstream Program — NDP” fuels value chain performance
processing facilities & related based on a new data and in all key areas — energy,
value chain information Pl System centric reliability, safety, & compliance

SiLEleal * Increased Yield — 5%

e Low cultural alignment, * |Installed the Pl Systems across . -
standardization, and use of best the full value chain Decoreased energy consumption
practices Developed PI System based o
- . * Developed new ystem base « Reduced HC loss: -30%

* limited data based and proactive applications in critical areas e“uc.e R B
decision making including energy & reliability * Utilization: 1.1%
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FL|CF E0RIER
Sanke 157 157

Merci Gracias

Thank You
HDMNES

Koszonom! Dekuji
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Contact Information

Tibor Komroczki
tkomroczki@mol.hu

Process information and
Automation leader

MOL Plc.
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