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DANUBE REFINERY



APC APPLICATIONS
 

in MOL



APC DMC CONTROLLERS

FCC BI1 LPG fractionator
CI1 Reactor / regenerator
CI2 Main column
GI1 PP Stripper
GI2 Debuthanizer

ALK DC3 Depropanizer
IST Izostripper

ETBE M1 Reactor / fractionator
M2 Ethanol recovery

MHC HRX Reactor
HDP Main column

VD1 AMN Main column
APD Primary distillation column
ATS Stabilization column

VD2 CMN_FRAC Main column
CMN_H108 Atmospheric heater 
CMN_H109 Atmospheric heater
CMN_H230 Atmospheric heater 
CPD Primary distillation column
CST Stabilization column 
CVC Vacuum column

VD3 DMN_FRAC Main column
DMN_H111 Atmospheric heater 
DMN_H112 Atmospheric heater 
DPD Primary distillation column
DST Stabilization column
DVC Vacuum column

GFR C4S C4 Splitter
DC2 Deethanizer
DC3 Depropanizer
DC4 Debuthanizer

CCR4 FRACT Benzene
HYDRO Reactor
PLATFM Platforming

NDH2 BEK2  Stabilization column 
AROMATIC BEN Benzene column

TOL Toluene column
XOX Ortho-xylene column
XK1 Predestillation
XK2 Xylene column

DC CMF Main column
CHT Heater
GDB Debutanizer
GDP Depropanizer
PPS PP Splitter



APC FEASIBLE BENEFITS

Energy saving
Maximise most valuable product
Quality control
Maximise feed

REALIZABLE PROFIT 1 -
 

2 Billion Ft / year !!!!
4 –

 
7 mill

 
EUR / year



FAIRY TALE BEGINS
Once on a time there was a dear little girl who 
was loved by every one who looked at her, but 
most of all by her grandmother, and there was 
nothing….

MEASURE THE PROFIT 
OF APC (HISTORY)



A METHOD FROM LAST CENTURY

Evaluation of APC operation:

EXCEL table was sent through outlook: 
Why the controller was switched off?

Report about up-time of APC controllers



WHERE TO GO?

IDEA !!!



APC vs OPERATOR



NEED of ONLINE MONITORING



KPI for MPC utilization

UI  = CVA / MVD  * 100

UI     = Ideal

 

MPC utilization
CVA

 

= number

 

of

 

CVs

 

at

 

active

 

constraints
MVD   = number

 

of

 

MVs

 

in

 

controller

 

design

KPI DEVELOPED by KERN

Hydrocarbon
 

Processing
 

October
 

2005
A. G. Kern  On-line

 
monitoring of

 
multivariable

 
control

 
utilization

 
and

 
benefits



Actually we have applied the following real equation:

UI = (CVhi+CVlo+CVsp+MVhi+MVlo)/MVd-MVpr-MVet)*100

CVhi

 

= CV on

 

upper

 

active

 

constraint
CVlo

 

= CV on

 

lower

 

active

 

constraint
CVsp

 

= CV with

 

clamped

 

setpoint
MVhi

 

= MV on

 

upper

 

active

 

constraint
MVlo

 

= MV on

 

lower

 

active

 

constraint
MVd

 

= total

 

number

 

of

 

MV 
MVpr

 

= total

 

number

 

of

 

predicted

 

MV 
MVet

 

= number

 

of

 

MV with

 

external

 

target

IMPROVED KPI



Evaluation:

UI   < 25 %          = poor

25 < UI  < 35%   = acceptable

UI    > 35%         = good

EVALUATION CRITERIA

25

35

0

100



AROMATIC AREA



MOTOR FUEL AREA



BASE OIL AREA



We
 

proudly
 

presented
 

what
 

we
 

have
 

done.
PROPAGATION of OUR METHOD

Reactions:



APC EVALUATION

Multicomponent distillation - energy savings
Crude distillation - correspond to PIMS optimization
Maximize feed or valuable product
Stabilize quality of product ( no giveaway )



DETAILED REVIEW



DETAILED REVIEW



MV-S ON LIMIT



MV-S ON LIMIT



DETAILED REVIEW



CALCULATIONS

Distillate

 

(D)

Feed

 

(F)

Reflux

 

(R)

Top temperature(Tt)

BottomToluol

Steam

Basic reflux

 

ratio

 

without

 

APC

 

(Rat)= 0,65

Reflux

 

temperature

 

(Tr)

Heat

 

loss

 

(ΔH): 90500 Kcal/3m

Specific

 

heat

 

(Cpt): 416 Kcal/3m/0C

1/101

(R+D)*(ΔH+Cpt

 

*(Tt-Tr))

(F-D)*Cpb

 

*(Tb-Tr)

Q=(Rat*F-R)*(ΔH+Cpt

 

*(Tt-Tr))

Heat

 

price: 0.014679 Ft/Kcal

F*Cpf

 

*(Tf-Tr)

Feed

 

temperature

 

(Tf)

$ =Q*heat
 

price



DETAILED REVIEW



BENEFIT-COST RATIO



GLOBAL OPTIMUM
CRUDE UNITS:
Cut

 

point

 

targets

 

given

 

by

 

PIMS global

 

optimum

Sensitivity of the PIMS model show us how the profit

 

is decreasing with every one

 

0C 
cut point difference.

There is a swing between heavy naphta

 

stream and kero

 

stream. This stream is 
about 15 °C wide range and the yield of swing is 1,5%. According to this, 1 °C 
difference

 

causes 0,1 % change in yields.

If we calculate with amount of annual REB crude oil (5,8 million

 

tons in 2010 at MOL 
side), we will get 5800 t difference per year. In these days there is 20 USD price 
difference between import naphta

 

and import 0,2 gasoil, which means 1°C difference 
can cause 116

 

000 USD losses in every year. ~ 22 mill

 

Ft / 1°C

If we suppose 1°C difference means 5800t/year change between gasoil

 

and vacuum 
gasoil

 

as well, the loss can be even 500

 

000 $/year, because the price difference is 
higher there (it can be 100-150 USD/t).

 

~ 30

 

mill

 

Ft / 1°C



M(Inf) -

 

Mean

 

value

 

of

 

inferential

 

calculation
σINF

 

-

 

Standard deviation

 

of

 

( Lab

 

measurement

 

-

 

Inferential

 

calculation

 

)
σASTM

 

-

 

Standard deviation

 

of

 

ASTM measurement
SpecT

 

-

 

Specified

 

cutting

 

point
Profit -

 

Benefit

 

mill

 

Ft / 1°C

BENEFIT OF ACCURATE CUTING
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THANK YOU FOR YOUR KIND ATTENTION!

GROUP

APC
OTS
DCS
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