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MOL Group

MOL is an integrated, independent, international oil
and gas company, headquartered in Budapest,
Hungary with a track record of over 100 years in the
industry.

CORE ACTIVITIES
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DOWNSTREAM
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MIDSTREAM M
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MOL Group in numbers

75000 . ~ 28.000 s
i{ bR dna

COUNTRIES
IN ACROSS EUROPE,

MIDDLE EAST, AFRICA

- ®
OSISoft and MOL Hungary
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Pl Points
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Asset Analytics P1 Notifications
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Role of Quality and Energy

e Successful refinery operation means:
create on-spec product in the most
energy efficient way.

* Product qualities are key parameters,
they affect:
— product yields and
— energy consumption.

Topping Plant
(Topper)
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240~360C

{ oil Vapor

Buiugal |10 ul ssa20d UoReZUNJINSap 8y |

g &

—LP gas Fuel for gas range Fuel for taxi

4

Gasoline, Naphtha

fraction
" Plagtic, Syntheticfiber,
-+*Gasoline Fuel for car Fertilizer, Paint,

—*Naphtha and etc Synthetic ubber

Fuel for oil heater Fuel for jet airplane

Light fraction
—+Light oil

Fuel for truck

ik

Kerosene fraction
~+Kerosene
-+ Jet fuel

I3

Bottom oil [T
~+Heavy oil

Fuel for ship Fuel for power plant

-+Asphalt
Road
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Quality Management in Refining

* There are numerous quality regulations

* Operating mode dependent quality
specifications

eay aghehe —@ o Reformulated Blendstocks

- -
J v Butane
1o GG {»j (_‘

Biewratt — grataw

ot Lt Sptrecniie Kaghths =@ Salke « tional

. e N Beogeg Gasoline
«  Processes must be monitored continuously 4 —_ s

Trvated Youx, (7% Propane / Propyl

* The stability of the processes can change

(errrmercul
(‘—‘HH s Jot Fuel

» Statistical Quality Control (SQC) is a good e T | | e
application to manage quality control |
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Statistical Quality Control

e Statistical tool to highlight the problematic quality specification
* Process evaluation based on Western Electric rules
* Dynamic limits increase flexibility

* Analyzer or soft-sensor based quality calculation

deteriorating process control

narrowing specification range dilating specification range

wide specification range

—| L m—CL Process
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Visualization :

a5

8

« The SQC displays are .
created in Pl ProcessBook

025

T e w5 SRR

<At hathronee @ Kinchkelt minta

Utols 10 ora alapjan;

* The displays are published PO @ N et it l

Analizator/Szamitas: () Utolsé validalds: 8/19/2015 5:00:00 AM

on-line in the PI Coresight e e

DARBBENZOL_TOLUOL_PPM
Specifikacios tatomany: 5 ‘C
Aktualis szabalyzasi tartomany: 090 °C = - B2NZ01 TOIUOI tartalom ANalZatorUCL
Specifikcids tartomény tag. s o

T

* The final output of the process
evaluation is a simple, understandable
recommendation in a text format

Feled haiarériék - CHIBNEK - Alsd atirenék @ Kiardkals minia
Urols 10 éra alapjdn:
Folyamat: A folyamat tartésan a cél alatt van.
A folyamat szabalyozhato
Analizator/Szamitas: () Utolsd validalas: 8/17/2015 5:00:00 AM

Felsd hatarérték: 50 ma/kg

Alsd hatarériék 25 makg

Specifikicios tartomany: 25 maikg

Aktuslis szabalyzasi tartomany: 350 mag/kg
Specifikacios tartomany tag.
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Calculation - —
* 14 units - 41 quality =
 Templates based structure - Pl Asset

Framework (AF)
— Easy rollout —
— Automatic visualization o :mw —
(element relative and template based
displays) = ~
* Complex calculation - Pl Asset Analytics | ;-.,_., ______ .
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Calculation details — AF Element Template

‘ategory: Auxiiary Calculations Eilpsis <Hone ) 2gory: Auxiliary Calculations rroperues: <hone -
& Analyzer valdation Analizator vaidizs) Sla| Categories: Auxilary Calaulations &F Anclyzer Validation o Cataoness Auxiliry Calaulations
Default UOM: <Mone> - Default LIOM: <Mone>
& |7 Control Indicator | Szabalyozhatosagiindik EELL & | Control Inicator 0.11175203323364258 = one
Value Type: Value Type: Double
54 Control Indicator ID Szabslyozhatissgi indi =1 Control Indicator 1D 1
DefaultValue: 0 Value: 0
% | & Process State ID Folyamat &llapot azono| & | & Process State ID 0
Data Reference: [P Paint - Data Reference:  [p1point =
% | <& Sigma Num Aktudlis sigma sav & | & sigmaNum 3
Settings... I = z ! Settings... ]
=4 Spedification Interval Range Specifikaciés tartomén =1 Spedfication Interval Range 25
5 Spe o pe " \BiFlementDesaription \\MOLSZHBPI\DARDRQI0 11B. Validation
& | 54 validity Check %.CIND;ptdassname=dassic;peinttype=Float32 & Validity Check 0
‘ategory: General Attributes jdatasecurity =piadmin: A(r,w) | piadmins: A(r,w) =gory: General Atributes
| P1_Read: Afr) | Group_Ciient_NICE: A[) |
=3 Analyzer Desc Elemz3 leirasa DUFI_Admin: Afr,w) | PIWorld: A [=1 Analyzer Desc Benzol Toluol tartalom Anall
¥ A o
(7);descriptor
=8 Block Desc v tleirdsa faktor (=1 Block Desc. Aromas és Energiaszolgalta|
=ANA_SPC;ptsecurity =piadmin: Alr,w) |
4 Block ID Uzemcsaport azonasi piadmins: Afr,w) | PI_Read: A(1) | =1 Block ID AROM
Group_Client_NICE: A(r) | DUFL_Admin: Ar,w) |
=3 Limit Name: Limit tagek azonositsja PIWorld: A(r);shutdown=0;typicalvalue =1 =1 Limit Name DARBBENZOL_TOLUOL PP
q J
=4 Product Name Uzem azonositdja Product Name
=8 Quality Name Mingség adat neve =1 Quality Name |
54 Unit Desc Uzem leirdsa E [] Unit Desc Aromés Uzem 4 |
54 Unit D Termék neve 5 =1 unit D DARE »
‘ategory: Limits. 2gory: Limits,
¢ Ga Célértek ¢ lFa 37.5
@ | =3 EngUnits Limitek mértékegysége L3 Englnits mgjkg
G Alsé hatdrérték & 5
& L Felsd hatirérték & uaL 50
‘ategory: Product Quality =gory: Product Quality. i
@& Analyzer Analizator erecményei < Analyzer 7.7 |
G Laboratory & Labaratary PIPoint not found "\WOLS|
& | g sample \irtékelt minta & | sample 37.596363067626953
‘ategory: Results =gory: Resuits
& | 54 Avg Quaiity Vaiue & | =l Avg Quality Value 38.156512618250318
@& Avg Quality Value - Gaben <7 Avg Quality Value - Gaben 3.222312368285031
¢ | & Control Indicator Desc Szabilyozhatisag indk b [# covdiacines Myt szbaysaels
& g Tefjesitmény mutats ¢ | Fr 1
& | 53 LastVaidation Utolsd validalzs b [Eliatvkab 9/28/2015 5:00:00 AM
& | @& P95 Confidence Interval Range 95 konfidenci intervalk ¥ | & Pas Confidence Interval Range 2.7333008308410645
& | & process State Desc Fabyamat dlapot & | < Process State Desc A folyamat rendben van.
a S el & | =1 Snenfiration Tnterentinn SnerfieAriAs tartamAny Hr T

Element template Element
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Calculation details — Asset Analytics

e Calculation based [T —

Benzol Toluol tartalom Analizator
. General | Child Elements | Attributes | Ports | Analyses | version
on e attriputes o e template = - Name s et oo
e B @ MName Backiilling Description:
@ @ fu EngUnitsCalc Cotegries: | -
© @ f& lestvalidstionCaleulation
© B SQCAnabss Coluatons @ H Analysis Type: @ Expression (O Rollup () Event Frame Generation
. ® ® fo SQCAwdiaryCalclations @
* The results of the calculation are e« » = s
itt [ ttribut
Name Expression Value Output Attribute
ControlIndicatorDescCalc IF "Control Indicator’ = -1 THEN "Mem normil Gzemillapot™ ELSE IF 'Control Indicator’ = -2 THEN "Az elemzd vagy a szdmitds Control Indicator Desc
ProcessStateDescCalc IF “Process State ID° = -1 THEN "SQC szamitds nem végezhetS.” ELSE IF 'Process State ID' = 8 THEN "Folyamat hatarérték fele State Desc
° T h e d iffe re nt Asset An a I ti CS a re KPICalc IF "Process State ID' = -1 THEN -1 ELSE IF 'Process State ID' = 8 THEN @ ELSE IF 'Process State ID' = 7 THEN @ ELSE IF 'Pro L]
y SpecificationInterventionCelc|IF *Specification Interval Range' > ('P95 Confidence Interval Range' * 2) THEN "Specifikicids tartominy tig.” ELSE IF 'Spec ficatio
Add 2 new expressi

scheduled
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* The expert system helps to
evaluate the operation of the
units.

/7 ~
. / \
* On-line, open loop, model [ \
o |
based control system. Detects | ot Empirical I e B
: I First Principal Data infrastructure
excess energy consumption, : Calculations : -
and advises corrective ! g Analysis in
interventions to the operators. | Etargets i ~ paramelers N o
DCS - local control system nergy monltorlng I
I g 2% 2% - 7:
| e s 15 2 Vi L A\B -
|
\
\

-
air
Fuel target: 2000 Nm3/h
Fuel actuall1983 Nm3/h
fuel gas
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Position of EMS in the KPI system

 The Energy KPI System of the

VN
refinery collect the energy Tier-1 Reﬁie/ry e}Srgy
consumption into a hierarchical __ (Bt
system \
Tier-3 Unit sum. energy N
* The EMS calculates the target Tier-4 Unit utility consumption
values of the Tier 4-6
Tier-5 V Asset utility consumption — E I\/I S
* The calculations are Tier-6 Main operating parameters
implemented in Pl Asset
Framework
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Templates of the EKPI

* 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
calculation
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£ ( Energy KPI System
=} Dunai Finomito
(9 Aromas es Energiaszolgaltatas
(9 Bazisolaj es Paraffingyartas
(9 Desztilaco
( DAVLUzem
S (3 DAV2 Uzem
(5 DAV2 Elekiromos Fogyasztas
g
= (J 109 Csokemence
(5 Belepo homersekiet
(9 Fustgaz 02 tartalom
(9 Kiepo homersekiet
(9 110 Csokemence
@ 230 Csokemence
(5 DAV2 Goz Fogyasztas

o

& DAV2 Goz Termeles
DAV3 Uzem

DEBFR Uzem

DGFR Uzem

DKEP Uzem

DKBS Lizem

DPEM Uizem

(9 Maradekfeldolgozas

(9 Motorhajtoanyag Gyartas
(3 Reformalo es Hidrogengyartas
Energy Monitoring

EzltiEgyTeszt

Fiare Monitoring

Interlock Monitoring

ow

Sidfok

Solomon Szamitasok

Statistical Quality Control

System

Tank Quality Integration

 Tarks

( Technology DataShest

(@ Tisza Refinery

(5 Water Monitoring

(9 Zala Refinery

=]
=]
=]
=]
=]
=]

Qooeoeaag

(& DAV2 Goz Futesi celu felhasznalas

|

%R Name

| Value

m
0D e 3 8B B O

H B EH B D

o

(7 Elements

— Event Frames

19 Library

e Unit of Measure

@ myP1

' Notifications

84 Contacts

|1 -

Category: Auxiiary Calaulations

Cumulated KPI Actual Value Evaulate

[Z] Cumulated KPI Actual Value Evaulate H Limit

L] =] Cumulated KPI Actual Value Evaulate HH Limit
[Z] KPI Engineering Uniits

= [=] Specific Divider Engineering Units

1] Specific Divider Limit

(=] Time Comulated Engineering Units

Category: Consumption Data

& Energy Cons COR

o] «¥ Energy Cons RAW

€ | ¢ Energy Cons Target BP

2] 7 Energy Cons Target OT

@€ | ¥ Energy Cons TargetRP
Category: Data for Aggregation

L) [=] AGG Coefficent

=] AGG Energy Cons COR
] =1 AGG Energy Cons RAW
=] AGG Energy Cons Target OT

Category: Feed

o] & Unit Feed B8P
& Unit Feed COR
o] & Unit Feed RAW
&F Unit Feed RP
Category: General Attributes
L] ] Block D

=] Block Name

L] [Z] Element Name
1] Energy Type
o] =] unit D

] Unit Name
=] Usage Type

249,04598993023438
240.35787963867188
219.09304808570313
240,04478454589844

229.64166259765625

1

249.045989990234 Gl/h
240,357879638672 Glh
240.044784545898 Gl/h

324,341033935547 th
349.790649414063 th
350.952982177734 th
337.708343505859 th

DDESTE
Desztilisds

DAV2 Futoanyag Fogyasztas
FUEL

DAvV2

Atm. és Vakuumdeszt. 2.

CONS
1

© Copyright 2015 OSlsoft, LLC
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Example for Pl Point generation

Category: Consumption Data ‘ TS
Default UOM:
® & Energy Cons COR 240.04508993023433 = <Mone>
Value Type: String
] J Energy Cons RAW 240.35787963567185
Value: '2_EKPI_UNIT_FUEL_CONS.BP
=& J Energy Cons Target BP 219.09304309570313
Data Reference: lsmng Builder -
[Z] Calculation Formula Analysis Calc (Table LookUp)
Settings...
= |Z] Description DAVY2 Fitbanyag felhasznalas (zleti terv)
*MUnit Id';™_EKPT_UNIT_™y' [Eneray Type';™_"'|
5] [£] Engineering Units Glh Usage Type';".BP7;
= &F LookUp Date 9/30/2015 1:21:00 PM
= =] LookUp Formula 157747
- [ e .00 s s
] J Energy Cons Target OT 240.04473454589844
=& J Energy Cons Target RP 229.64166259755625

Category: Data for Aggregation

Category: Feed

Category: General Attributes *
] =] Block ID DDESTE

] =] Block Name Diesztillacia

] =] Element Name DAV2 Futoanyag Fogyasztas

o] =] Energy Type FUEL

] =] Unit ID DAVZ

] =] Unit Name Atm. és Vakuumdeszt. 2.

o] =] Usage Type CONS
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EMS expert system in Pl System

e On-line trends

On-line and archive values can be displayed on
Pl Coresight screens

* Reports

The performance of assets and units are
evaluated based on Event Frames calculation

 Notifications

Alert system is created in Notifications to
indicate the significant energy wastes

@ osisoft. EMEA USERS CONFERENCE 2015

=
Q
E Real-time trend Managerial
5 SEMAFOR summary
= 2
§ g o = / s s €
g g & z %o 2 $
w g @ o £ 9 + $ $
S 5 2 s E g
g e 8ET | sHa n
w “ " = - m & ©
£ ~ £8 g -2 85
[ & e g SE c
o I o 55 o &
> < U c c = =
i -Qo =2 E g o W $
7 — @8 — 83— £ 5F——
£ _© L =
= £ G g B £ 8 S
3| & X a =
S g2 <
L1
4 Excel sheet
£ 05 A Daily Opralo
=3 whiteboard ri oF:ts e
K maker P
S
§ DCS screen DCS SEMAFOR DCS alarms
a
=]
Real-time trends Reports Notifications
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Pl Coresight screens

OSlsoft.

Normal izemmenet

JET alap, nyari go, MOP,BS alap Orosz.

KOOLAJ 348.21th

Goz
Akt 9007 kgl

Cel:  860.9 kg/h
Max: 887 2 kg/h

P—

Fltéanyag Fogy.

Akt 223.0 GJih
Cél: 2223 Gl

Gozfogyasztas
Akt: 17.7 GJih
Cél: 16.1 GJrh

Goztermelés
Akt: 18.8 GJ/ih
Ccel: 236 GJh

Vill. Energia
Akt: No Data
Cél: No Data

Stabil gaz
Fejnyomas
Akt 8.0 barg
Cél: 7.9 barg
Max: 8.3 bar T
¢ ’ 114
/ A PB  344th
u
Koénnyl Benzin KFP
Akt 330°C
Cél:  320°C  Szamitass 330°C
Max: 340°C  Labor 31.2C_fok
Gudron 316-bdl —
0 Py i
Gl i Stabilizalt kénnyd benzin  14.83 th
Akt 1432°C
Cél 1431°C
Hatasfok
200 At 839% 102
e cer  844%
=
Fogyasztas
Akt 71.3 GJh
109 cel T1.0GJh
coT
Huzat 02 tartalom At:  Bad’c|
Akt -1.6 mbarg Akt: 54% Cel 313.0°C
Cél: -1.0 mbarg Cél 52% R
Min: -1.8 mbarg Max: 6.1% >
Huzat 28 %
Akt -1.9 mbarg | 30 % -
Gél: -1.0 mbarg ”;E_S""‘BE 1o
Min: -2.8 mbarg -
ca 856%
[ 4 0
Redukalt koola 'R\ 4 ¥ |} | Fogyasztas
'Mr !'[M Akt 56.5GJh
230 Cél 563 GJh
02 tartalom
Akt 65%
cek 62%
Max: 7.8%

EMEA USERS CONFERENCE 2015

Barometrikus viz hém. )
Akt 211°C Vakuumrendszer
Cél: 150°C
Ll — Vakuumgazolaj 47.16th
—— Kénnyd POD 0.00 t/h
——» Kozép POD 26.95 th
—» NPOD 2714 t/h
104
—————— MOP 14.87 th
coT ——» SPOD 858th
Akt:  379.0°C | P Géz
Cél.  3846°C Akt 1.3th
_ cél 11th
Ll : - Max: 1.2th

Gudron  77.70th

}

_\ Gudron viszkozitas
113 Szamitas:  766.2 mm2/s
Labor: 742.0 mm2/s
Tl
Nehéz benzin 2568 th
Petroleum 2211 th
Kénnyii gazolaj 4488th
Nehéz gazolaj  20.52 th
Goz Huzat
Akt: -1.2 mbarg Hatasfok
Akt: 81.0%
Cel 80.6 %
Fogyasztas
Akt 92.7 GJ/h
Cél:  93.1GJh
02 tartalom
Akt 6.0 %
Cel 6.2%
Max: T7%
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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

@ osisoft. EMEA USERS CONFERENCE 2015
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DANZ oz Tommeies am | ass o 1= LE acs
Himgyenite: rtiosc Hym andsc
e fary G by Tany EME o8l Ty
DAV3 Uzem Betdoisids | 1 | 3=TETS 4pEnEz ) 8402
Enegin Gt | 0Es 088 o1 L] b
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Over consumption events

Energy KPI Systemn Deviation (Tierf]
@ Assets | General | Attrbute Templates
- @ Templates

H (, Element Templates

1+ Fg) Event Frame Templates [Fter
- ) BazsolajBatch M 1|8/ Name | Desaription
|5} BazisolajBatchiTartaly
|5 BazisolajBatchTartalyBsPetr B ategory: General Attributes
] i Z B o
g Asset ID Keszilek ito
I BazisolajBatchTartalyMekFin St ek azonost
-+ g} BazisolaiBatchTartalyOkfAag Ik Asset Name Készilék neve
- g} BazisolajBatchTar talyOkfAagPamFin . P
I3 BazisolajBatchTartalyOkfRaf 5 Asset Type Készilék tipusa

e E ne rgy — E ne rgy | | m |t I3 BazisolajBatchTartalyPamaag =4 Block ID Uzemcsoport azonositéia

1) BazisolajBatchllzemi

|5 BazisolajBatchllzemDKOH 5 Block Name Uzemcsoport neve
- g BazisolajBatchlzemiDMK1 _ iy
1 m I3 BazsolajBatchlzemDMK2 5 Energy Type Energia tipus
=5} BazisolajBatchUzemiDOKF EgKaI D
=5} BazisolajBatchUzemiDPAM
=g} Coke Drum change 5 KOI Name
-5} Coke drum preheating - - "
9 O . =3} Energy K1 System Deviation (Tier6) Syuntn Uzem azonesitda
g karmradkdus g Uit Name: Uzem neve
= =5 Operating mode
[ “ve nt 2| Operation (=g Usage Type Felhasznalisi fajta

80

Cost 1 Event 3 3 e v R

v g PhaseStep =} ArrE Grmarsioee e
i =5 Procedure _ - N
>\ 70 E ven 2 Cost 3 g shift ‘ | 54 Energy relevant ‘Energla tifogysztés
(®)] 1§ Tank Overheat ‘ | 54 Limitation ‘F\gye\emhe vett hatérérték
h ~ 2 I TechnelogyD:
m _;OS e Fgh Template6s (=) ategory: Time Aggregated Data
- =g} UriitProcedure . e e e e o
C 60 \ |§ Model Templates i Deviation Increment Total KOI ltal okozott T5 szintl] eltérés (ddben intearélva)
b Notification Templates 54 KO Cost Increment KOI eltérés kiltséghez valé hozzéjandasa
L - 3 Transfer Tempiates
) Enumeration Sets 54 KOI Cost Increment Ratio KOI eltérés kaltséghez vald hozzéjaruldsa
5 0 S iﬁ:“”& Types &7 T5 Deviation Cost Total T5 Hltérés kiltsége (iddben integralva)
ables
% Table Connections & TS Deviation Total T5 Eltérés (idében integrdlva)
1 Categories
40 (&1 Analysis Categories

30
0 10 20 30 40 50 60

Time
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Notifications triggers Notification

—e—Steam [t/h] —e—Steam target [t/h]
4
10 e T T e Ea it
_ 102 12h .
= — - , -
P [ B R e . e it e GO PP TRDRGEEEE R, |
(10
3 ._H_H_.a//\m
? 100 —s—4—0
9.9
0 2 4 6 8 10 12 14 16 18 20
Time [h]
—e—Steam [t/h] —e—Steam target [t/h] —e—Steam wasting [t]
10.3 '''''' | P | R e i Tt R S S S S i
1 1 1 1 1
; { i ! : =
_ 102 [N ARSEEE a S =
{ i 1 L} | | E
= =
10.1 g
g 2
2 £
“ 100 G——————— E
(V2]
9.9 ——————o——0A
0 2 - 6 8 10 12 14 16 18 20

Time [h]
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Summary

,lhere are a lot of new things going on
in the microprocessor world, including
increased focus on power and

efficiency.” » MOLGROUP

. THINK. CREATE. MOVE.
Michael Dell

BUSINESS CHALLENGES SOLUTION RESULTS AND BENEFITS

A. Dynamics quality specification A. SQC - Statistical based validation J Automatic quality limit validation
) system to identify bad quality system
B.  Strong focus on energy efficiency specification
— 1SO50 001 e 230000 $/y energy saving (EMS)
—  NxDSP program B. EMS — Operation monitoring tool to
identify the eneragy waste . Decreased energy consumption
— Solomon studies (Ell, SEC) Y <V _ 2% YOY

C. Pl System tools to increase
efficiency through turning the data
into information.

J NxDSP benefit 500-550 mUSD
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Contact Information

L4sszlé SZABO

Iszaboszhb@mol.hu

APC Management Senior
Engineer MOL Group
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Questions Please don’t forget to...

Complete the Online Survey
for this session

Please wait for the microphone
before asking your questions

State your
name & company

http://eventmobi.com/emeauci15
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ye st

Danke
Gracias

Thank You

Koszonom HDOHhES
Cnacunbo Obrigado
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