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MOL Groub In numbers

® 50 million barrels FORTUNE GLOBAL 500

of oil-equivalent hydrocarbons *
produced annually
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MOL Group g, -
Downstream

6 production units

23.5 mtpa refining capacity

2.1 mtpa petrochemicals capacity

>1,700 filling stations
under 8 brands in 11 CEE

370 000 PI Tag capacity

[ DOMESTIC AND CORE MARKETS @ REFINERY PETROCHEMICAL PLANT | PRODUCTDEPOT == OIL PIPELINE PETCHEM PIPELINE

=== ETHYLENE PIPELINE
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MOL Upstream
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A MOL (::ROUP

| " PORTFOLIO & HISTORY
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Evolution of the Real-Time Infrastructure
Areas of Focus
| >

Functional IT Process Advanced Business Enterprise Business
Optimization Efficiency Optimization Integration Processes

100%

“% of “Solution Functionality”

& Fu
Rea. hctio ;
(D5t Historian ++ Tt inio na/it
2000’s 2008-2012
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Evolution of tHHe Real-Time Infrastructure
[ >
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Pl portfolio in MOL 2014

Clients P|

Publish data via Framework Notifications

FIIOCESSEO0K Collect data f h Alerting platform
. the i i
P| DataLink Developed ollect data from equations, which are
_ applications to field and create based upon the P reusable for similar
Pl Coresight support refinery unified asset System AF data sets

Pl WebParts e - EEY architecture

Write complex
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Pl Evolution in MOL
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MOL Downstream / History |.

FIR FIR
Project team Department P
(1997) estaztl)lslaséhsr)nent Implementation
-« (1998)
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Pl API

Development

(2002)
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Alpha Deck Tisza  Unix / Windows
Complex OPC Refinery server
Natural Account
(2003) (2004) (2006)
(2002)
e = <

9


http://omnitechsupport-scam.com/wp-content/uploads/2013/03/Windows-Vista-command-prompt.jpg

MOL Downstream / History II.

Slovnaft

(2007)
<~

Slovnaft

Rt Webparts
(2008) (Z:)ﬁg)
i _‘ e
7 ) <~
@
__PpMOLG

Intensive

PlI ACE
usage
(2010)

<~
o

Zala
Refinery
(2012)

PI Coresight
(2012)

@y

MOL
Industrial Riek TVK Pl HA / PVS
Pl system ijeka  jmplementation (2014)
(2012) Ref'nery (2014)
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MOL Upstream / History

Pl Server
virtualization
(Server version upgrade)

Upstream Pl actualization Server Iicijence (64 bit),
i Client appl. Level upgrade Op System upgrade

Data entry  Flizesgyarmat Server vedrsmn (2851) PIHSZOB node (64 bit)

Algyé Kardoskut upgrade (2012) (2014)

Hajduszoboszl6 Kiskunhalas Pl actualization Sigzrgggne o o
(1999) Gellénhaza Interface level ( ) . ,-q_; _ o % —
% ~ (2000) (2008) % -
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MOL GROUP
- STRATEGY
SUPPORTED BY PI

0 :
P R for ‘
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« Common MES
network for
applications

* Defined boundary

and responsibility

~« Central monitoring
= Intrusion detection and
prevention
e Compliance with
Corporate
Security

-+ Secure data flow
and data mining

# Alarm Managament
* MOS, POS reports

* Design and lab data » Support
for energy efficient maintenance expert
process control system

/' ,
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Framework

Planning / Scheduling

MBO / Blend2k

Maintenance

Expert systems

Corporate systems

i
Applications

Reports
Daily / Monthly

Opralog e
{E-logbook)

SEMAFOR
(KPI)

Workflows
DER/ICA / MOC
HUMOR / ADAMS

Movement

application
PP —~

N
@

Architecture

WebParts

ho

Opralog

r

b

A

A

DCs

Process Control ( Instrument infrastructure )

({ Honeywell, Yokogawa, Emerson, ABB )

REGIONAL SEMINARS

Energy Monitoring
(Honeywell)

Blenders TGS
( Honeywell ) ( Enraf / Entis, SAAB )
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New Down Stream Program (NDSP)

- FOCUS AREAS

o Yy ———————— ———

Resource and
process
efficiency

Value chain Market Asset
optimization management management

To give an effective response to the current unfavorable global economic and Downstream
industry environment, with restoring MOL Plc. top position in efficiency and profitability in Europe,
utilizing all synergies of the integrated Downstream operation.
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Support to reduce guality give-away

EEX

Date: [2013. August 26

[i8 chanas date

| DKOTT40001

BASRA IMPORT KOOLAJ | DKOTT40003

Modifying the lab-PI interface to filter out
off-spec qualities automatically based

on registered specifications

and collecting off-specs automatically

S DRGUKISNTAAG

DGFRPB
" DRLTT30008

KONNYUBENZIN DFLTT30007

= B)E]

€Tt Edit Values

Unit |DBK2 {Maphtha Hydrotreating-2 Unit) |

Sample Point |DBK2KMKB_M {Sulphurfres Maphta) |

Standard result |'\-'EGFORRF‘ONT (FIMAL BOILIMG POINT 3 |

,Flask coloring” happened automatically v from

n 20.LIRcktobe) n |2013.1D.16 0:00:00 |
H K Sze Cs P Szo W
0 1 2 3 + =] [}
41| 7 & 9 10 11 1z 13 Default min |1 10 | |190 | Default max
good -> green AT U
! 43|21 22 23 24 25 26 27 [ €D pefault Min [Default mazx 0]
44| 28 29 30 31 Minimum | | | | PR

off-spec ->red , o
laboratory limit ->yellow voue o (5] Mionte o 3]

[]close scheduling on selected date

[ !:‘Save ] L xcancel J
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Reduce gquality give-away

Lab results and product’s specifications

can be found in the Pl database

All matched data were gathered in Asset
Framework for easier examination =

58 g8 @8 g8 48 g8 g8 i
Iab I’eSU|t O < TN T > ——X1
WPP minimum specification P ————

=]
4 |

i

U\ Production’ Product\Vacuwn Gasail

WPP maximum specification
APC calculation (if exists)
on-line analyzer value (if exists)

 dogooood g

Pl Coresight visualizes the measured
guality regarding quality specifications
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Energy Monitoring

On-line, open loop model based control system. Detects excess energy consumption, and advices corrective
interventions to the operators.

Data-mining, Reports
Evaluations.

Energy
Monitoring “ Unit control
System 0 Alarms level
Interventions
HMI
e

Unit level control sye (DCS
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Training
. . Regular & ad-hoc trainings for engineers, shift
EIeCtronlc Sh'ft LogbOOk leaders,operators etc.

Refinery wide central logbook database which _ Staff

is easily accessible, and reduces the loss of Operation Competence
information. Handles shift handover, contains Management
condition checks and plant limitations

Accidents

Hazards Alarm & Interlock | b k
Instrument nterioc Og 00
EN 61511 S”. Technical Risk Management ‘ .
Implementation of SIL safety Management Tracking MOS-POS switches status

standard, based on the Seveso Il
directive.
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Industrial Network

Increase the safety and security of
Danube Refinery

Process Control Systems Industrial Network firewall

Separate Process Control Network
and MOL Business Network

Implement an
‘independent Industrial Network:

Central supervision
— network intrusion and virus attack
detection and prevention

Industrial PI
system
Redundant servers

Industrial Pl server
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Electronic Shift Logbook

Ebil  Spehesttés  Goet Sorck  Essiéack  Mivelotek  Eporthémhés  Advhearécd  Ablk  Sig

QL EHE&| Y |Bapi A B0 5| B0 |

Consequent, event based logging

Maopanézet | apkir néeet Feieact heve Fejesot Kozt Feienst Vege Leairefelokds Ueabriifeiokies e Myugam Wyutszss ldey A
| 200330 10-Délutan 2013.07.10 14:00
= [ oA AP 201330, 10-Regeel 2013.07.10 05:00  2013.07.10 14:00  Fejecet asomatha 130710 14:04
[ 2013.301.10-Déhtén 2003000 bsaks  Z015.07.08 2200 20130710 (i) Fejecek sutomata Z13.07.10 0505
s 201336k 10-Reggel F200.00090duin 20150708 1900 20000709 22:00  Fejeaet sutomatka 13,0709 2:06
§ 2013.0.09-Eznka I 2013, 30,05 feeggel 2013.07.08 06:00  2013.07.09 14:00  Fefezet automatka 213.07.09 14:04
& 2019.3.03-Déhtén I 2013, 20,06 E520ka 2013.0700 2200 2013.07.09 Fetezet sutamatka 2013.07.09 0803
8§ 2012.)0.09-Reguel [E2013.000008u8n 0130708 1400 2013.07.08 22000 Fejezet stamatka 2013.07.08 2205
- Jobprpesi I zomiooReqoel  Z013.07.08 0500 201.07.09 13,0708 . .
PO Fanactes  @eoe e e St oron e Information Sharin g
o o froa | 2000007088 ZDISORO7 1400 0100707 2200 Fejezel astomstha 13.07.07 22403
-Jotimpitiopn | ondiorAsgd WAL 0 IO 1600 et adonsda  @ILOTT 1408
rRegl F20mdioetisks  Z019.07.06 2200 2000707 0600 Fejezet sutomatha 013.07.07 06:02
8 2013.31.06 Exczaka Eaoisxioo0itin 212006 400 2010706 700 Feeast atomitk 2013.07.06 2204 n
<

& 2013.201.06-Déltin
s 201330406 Reggel
& 20133005 Exzaka
s 2013.30.95-Dékutén
& 201330405 Reggel
& 2013.00.04-Efszaka
& 2013.101.05-Déktén
[ 201330109 Reggel
& 20133003 Eseaka
[ 2013.2.03-Dektan

Support audits
goisai e B (PSM, Behavior, IR, etc.)

2013.30.02-Reqgel AR, Admivsrtrics, Miszakerszam,
= . 0u.02-Regel

£ Miiszaknapld: DAR - 2013.Jul.10-Déf
Gsszesks
2013.36.10-Délutin

.10 14:00) (Csak olvasisra)

Kerdés: 2013,07.10 14:00 Lezért: bem Idszak:  Déibin

4 2013.07.10 14:00 AR, Egyebek, Belsi informaciik: A foadott veret tajbkoetatrt a2
[ 20133001 £x5zaka 4 AV3GOKI kezeldi hbardl alvass ok |,
f 2013.30.01-Dékitén 2 hatudian ritok a5 (mdszakoes

[ 201330 30-Reggel
sl 2013.10n 29-£s2ska
& 2013.in.23-Déhitén
st 2013.5n 29-Re0g
8l 2013.Jin 28 £jseska
5 2013.5n 28-Dshitin

. . Easier incident investigation

& 2012.00n. 27 ke [ Towab rormacs | @ coatclmamyox | dliDisgram
8 2013300, 27-Débtn

& 2013.00n.27-Regel
[ 2013.0in 26 zaka
a0 201330 26 Déhtdn £B claatés Erergisk levilesdtisa o

ARG

[ 2013000 Z5-Esza
8 2013.)in 25 Déhtén
& 2013.30n 75Reggel

& 2013.1in 24 Eeasia
(& 20132, 24-Débatin
{0 201330, 24-Reggel
& 2013.4in 23-Epasia

& 2013.20n 23-Débatdne Sairt bekapcsalasa s Renyvar

[ 2013.)n 23 Reggel -
& 2013000 22 p20ka & << Eifat Fepmant Kiathaat fajaast >> Gsszes et Frisshés B perc 59 mésodperc miva

Highlights problematic fields
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Interlock Logbook Migration into Opralog

,Pushing” data to Opralog

Common data Collection Information about the switch (name,
description)

Information about the status (new
state, event time)

Who turned on/off?

Who permitted?

What was the reason?
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E-Flare report

Goal

» Aim of the project to reduce the losses by 5-10 %
supported by a full PDCA cycle establishment

Root causes
« ~22 kt gas was burned by the flares in 2013

Cost effect
 ~1.4 thousand million HUF

Other

« HSE obligation

OSlsoft. REGIONAL SEMINARS 26]
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Detection principles

4 2. o ~ + _ — Detected . B

derivative flare

P
O =
S5
8|5
L |T
(] : >
> o Time
= 1. derivative

A . . .
= Y A detection limit_____
()]
O
—i

Time
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Pl ProcessBook elements relative display

1) Pt rocessiook - Fis oot
HiE File Edit View Insert Tools Draw Arrange Window Help -8 X
DEH 20 Bz E w B % 8K B8 #r &

A NOEOC EO L L, &% 5 E s
\ - -] =
B & € 20140526 M120527My 3 &k 44 89 G 5 b W 5
= =y - C:\Dokumentumok'Flare.PDI LR AR a3
Element Relative Display g T P
2]
Search Mask
Giroup by [] Template

| Fitar pal '|
| Name | Description Category  {33]1+
= DARB Aromatic 1-2 Flars DARB Aromatic 1-2 Flare i
= (5 DARB Oxylene Flare DARE Oxylene Flare i
® (5 DARB Xyene Flars DARE Xylene Flare E 3
= (5 DAV1-2 Flare (200) r
B 5 DAVI-2 Flare (400) DAV1-2 Flare (400) b
B (5 DAV2 Fars DAV Flars r
= (3 DEFR Flare DEFR Flare r
® (§ DEK2 Flars DBK2 Flars ’
= (J DBK3 FAare DBK3 Aare r
o (J DBK4 Fare DEK4 Flare i
® (5 DEKS Flars DBKS Flars r
@ F DDCU Aare DOCU Aare r
= (§ DFFCU Flare DFCCU Flare ’ B -
P Py : | = | First Record F — |
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echnological card / Pl AF connection

OPRALOG

- raising opralog entry about the alert
- sending e-mails about the new entry

E-mail natification

S €
=
-
SN
PIf\F
fimits - lyzing param

- collecting process data
- collecting the limits {calculating dynamic limits)
- collecting unit states [ calculating unit IsOperating)

amalyzing parameters @ ALERT, IF
ditional alert —_— The plont has been operating in tha last 3
days (lsOperating tag = 1}
AND
F S The parameter has been exceeding the limits
in the 90 % of the time in the last 3 days

|

Technological card parameter
definition in Pl AF level

Data storage in Pl server level

Pl AF Technological card limit
data evaluation

Pl AF & Opralog connection
via Web service

Opralog notification about
Technological cards’ entries
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Technological card / Pl AF
1/106 1. kolonna belépé mennylség Current, actual value of the parameters ‘

& Elenents A | Geners | Chad Eloments | Atibutes | Pots | Verin
#- (J ARGUS
Darube Re e : .
:grmm"l” [ Description: Equipment name In
@ SohSemon 248 None & Ve Opralog (E.g.Column 1/106)
@ (@ Technology sheet B @ Conor o
= &) DARB Technology Sheet ; ..
(L e— X A HSRS HI/LO Limits
@ 1101} kolonna feiyomés 1 .
@ 17101 ) koorna feryomds 2 ‘I B 4 Dese 17106 | kolonna belépd mennpség
@ 12101 kolonna reflu ¢
0 V18] era bl e Nl Name: Pl tag (E.g.DAV2CFN1308)
@ 17106 kokena fepyomés 1 /0 7 s operating
ﬂ l/lm;kdomolenmsZ '} O L0 Liendt
@ 17106 kolonna reflux mennyiég .
) 2101} kovros il eyl /0 N OARBRRCT2 A Logbbook_ID : Opralog shift logbook
@ 2105} kolorna beképs mereyssy /2 0l i ifi
kst B /8 Napho f2ON AL identifier
@ 2105 kolorna relux menvyedy /BT fenryidy i
3 /108 ok ek ervyiég Parameter type (E.g. :Quantity)

@ 21108} kolonna fepyomds 1
@ 2108 | kolonna fepyomds 2
@ 21108 kolonna fepyomds 3 . . .
3 2108 koo ek erryidg Is operating - value is 1 in case of

6 N1 CH mentsi obénérsékie normal operation of the unit
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Pl AF & Opralog Notifications

[ énpm og - Felhasznals: FIRL mém DFCC blokk - 10 Fejezet megtekintése (Mar 27, 2014 18:00-t61 .g:-]_ [E=mEERS)

grammmmﬁ—'*

[~ &[]

T XN @ewww-@u--a@»-mwsm«| @I
Mapldesemeények % Idépont Mapldbejegyzés Megjegyzés Tovabbi informacd
¥ FCC blokk v

& - 2014.03.31 07:00  BEA, BEKS, Technoldgia, Technoldgiai kdrtya tillépése

e e

2014.03.31 06:00 BEA, BEKS, Technolégia, Technolégiai kdrtya tillépése

460-Y03 j. Stabilizdld kolonna fejnyomasa
Ui dllapota: Tl énés

[Z] Eltgrés a termelési progra

= Krakkbenzin alapanyag mennyisége
[Z] Uzemeltetési paraméterek

(705.4 ka/h. 50C) i dllanota: Tollépés

|E| Eszkiizik, berendezések \':;.1 - 2014.03.29 14:00 BEA, BEKS, Technoldgia, Technoldgiai kdrtya tillépése 460-H50 Hokdzloolaj melegito kilépo
Technolégi ; B hofoka (i llapota: Tillénés _
B [5] Technolégia < 2014.03.28 17:04 BEA, BEKS, Technolégia, Technoldgiai kontroll 460H50 oxigén felesleg nem csdkkenthets

[= =] Energiaelétss
[Z] Biztonsagi Szolgélat
|E| Egyebek

=] informacick

BEA

< (] ]

(5 Tovabbi informécid | 1B Csatolmanyock IﬁnDtagam

5% al& RFC50024 OP Low limit 11% miatt.

Technoldgia kartya paraméter tillépés

DBKSRFC3004.DACA.F

Firoll‘zis benzin alapanyag mennyisége (872.9 kg/m3, 10C)

[Z] Eltérés a termelési pro
|=] Uzemeltetési paraméters
|=] Eszkézik, berendezések
5 Technoldgia

Paraméter tecn. jele

Paraméter leirdsa

b =] Energocéti Tius
[E] Biztonsagi Szolgdlat =
[Z] Egyebek Allapat

[E] informacick Esemény idépontia [ 31-Mar-2014 06:00
@-[E] ETBE
w-[E] HFa Indoklds ,Jiasﬁésra
L L} 3
[ Sziiré kikapcsoldsa ] A SZURE AKTIV vitott naold feladat (3 leigrt) [ Dokumentacids kinyvtar ] [ Bejegyzések keresése |

<< Eldzd 10 fejezet Kévetkezd 10 fejezet == Osszes fejezet

Frissités 9 perc 16 masodperc muilva
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Pl AF Notification

Notification on Interlock
control room events to
temperature Opralog

Analyze
technology

| Technology ‘
card

SMS Webservice

| System to ‘ | Statistical

Fast reaction system methods

| Reporting of | 'Problem with . Other
outages escalation algorythms
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Pl AF — Integration and Data Abstraction

Benchmarking

Email, SMS, Webservice

Easier, Quicker Appl.
Development

A L L L L LR L——

Real-time data
- W O & & 4

: Maintenance
New solutions of P

Asset

management ol

D

© Copyright 2014-15 OSlsoft, LLC. [e¥l
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Analysers Validity Report

Unit Sample Point Analysis 2013.02.28 | 2013.04.25 | 2013.05.02 | 2013.05.13
Precise, but not Precise, but not
DARB 101FJKI Benzene Precise, but not Accurate Accurate |Accurate Precise, but not Accurate
Precise, but not
DARB. 101FIKI Non aromatic Accurate Not enough data -
Based on PI solutions (ProcessBook
DARB 101FJKI Toluene Accurate Accurate Precise, but not Accurate -
and DataLink) ARGUS
DARB OXILOLKI 9 Precise, but not Accurate Accurate |Accurate Precise, but not Accurate
Precise, but not Precise, but not
DARB OXILOLKI Cumene Precise, but not Accurate Accurate |Accurate Precise, but not Accurate
Meta-xylene Precise, but not Precise, but not
DARB OXILOLKI Precise, but not Accurate Accurate |Accurate Precise, but not Accurate
DARB OXILOLKI Non aromatic
Regular report in every week
DARB OXILOLKI Ortho-xylene Precise, but not Accurate Accurate |Accurate Precise, but not Accurate
Precise, but not
DARB TOLUOLKI Benzene Precise, but not Accurate Accurate
Precise, but not
DARB TOLUOLKI Non aromatic Accurate Precise, but not Accurate
Precise, but not Precise, but not
DARB TOLUOLKI Toluene Precise, but not Accurate Accurate |Accurate Precise, but not Accurate
Precise, but not Precise, but not
DARB XILOLKI Etil-benzol Accurate |Accurate Precise, but not Accurate

Continuous monitoring

Precise, but not Precise, but not
DARB XILOLKI Non aromatic Accurate Accurate Precise, but not Accurate
DARB XILOLKI Ortho-xylene

Precise, but not

DARB XILOLKI Para-xylene Precise, but not Accurate Accurate Precise, but not Accurate
DARB XILOLKI Toluol Not enough data Precise, but not Accurate
DBKS COMBPROD Sulphur content
DBTK MOTBEN Vapour pressure

© Copyright 2014-15 OSlsoft, LLC.
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Common datasource Pl AF for KPI vizualization

Current
value

Manual Data Entry

Business targets

KPI targets
KOI targets

Best Operation Target
(BOT)

Implement KPI hierarchy in Pl AF

»  Source of all reports and visualization

»  Central register

»  Changing targets directly by process engineer

OSlsoft. REGIONAL SEMINARS

Block level KPI report

Unit level KPI report



,Knowledge is of no

' value unless you put it @® osi-on.
' into practice” <>

A. Chekhov

Solution Results and Benefits

Implement , use Pl System Visible and controllable
portfolio element s in MOL operations

Group wide Operation awareness,
Continuous monitoring of reduced downtime

Providing real-time
information for tighter
control

Closing the gap between

process control and daily
operation

operation data and reporting Improved information flow
information to users between different

US - Server migration, HA organizations
infrastructure, web clients,
auto report subsystem

OSlsoft. REGIONAL SEMINARS ool 20t e oS it e 37]

Fulfill strategic objectives
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Tibor Komroczki

e tkomroczki@mol.hu

« Head of Process Information & Automation
« MOL, PLC
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