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Agenda

1. Introduction to APC
1

E
~2r0verview of the DDHT-3 unit implementation

3. Operator interface

‘u 4. Evaluation of APC, benefit estimation

Possible developments of the system



General APC target

Operating
Constraint
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Probabili
Function

Hew Setpoint

Ohserved Yalue of CV

duct yield

- improve pro

duct quality and consistency

- improve pro

- reduce product quality giveaway

- reduce energy consumption



What is Advanced Process Control

INCREASED PRODUCTION
EFFICIENCY
Without APC - With APC
Operation stays in a Process is controlled at §
“comfort zone,” away the real optimum, capturing
from constraints. additional earnings.
APC operating

Actual optimum operating point

Actual constraints:
- Product specs
- Pump amps

- Flooding

- Valve capacities
= Rundown temp.
- Design pressure

window




Advanced Control , lifecycle”

A Systematic Approach for Sustained Performance

Analyze and
Diagnose
Re-Tune

Identify Problems Or Fix Cause

And Prioritize

Advanced
Control

Monitor
Performance



Structure of APC

Inferential
calculations

Limits Setpoints
Process by the

dynamics technology

experts

Model
Predictive
Controller

Optimization
objectives




Structure of APC

Inferential
calculations o
Limits Setpoints

Process by the
dynamics technology

experts

Model Knowledge

Optimalization . and
objectives Predictive experience of

Controller the people

Process




Traditional APC solution

APC
workstation

- APC configuration
- communication with DCS (control and operation

parameters)

Engineering ‘

-regulatory control modification
- communication with APC
- operator display modification

Regulatory Control




Embedded APC solution

Analyze and

Diagnise

Re-Tune

Identify Problems )
Or Fix Cause

And Prioritize

.,

Advanced
Control

Monitor
Performance

Engineering Operator
-regulatory control modification
-APC configuration

- operator display modification

Regulatory Control
Advanced Control




What is the difference?

Months
1 2 3 4 5 6 I 8 9 10 11 12
%
Functional design Traditional APC

Detail design

Step testing and modeling

Implementation

Functional design
Detail design and configuration
Step testing and modeling Embedded APC

Implementation

Functional design, detail design and configuration

Step testing and modeling

Embedded APC with SmartProcess®

Implementation

DCS-12, 2006.10.26-28.



Steps of the implementation

FDS

Model building
Software installation
Step test

Validation
Performance test




Implementation Base technology — K-201 stripper

D104
Cold FeecI\\, re

D105

Hot Feed -

L -

K201

STEAM

WATER >

End Boiling Point (°C)
140 - 185

APC’s design objective:

Compact, small system
to maximize one of the
product yields

V

Pensky Martens Flash Point (°C)

DIESEL >  70-88

K7 blending component
(~5 ppm shulpur content)



Implementation of APC - Overview

MV - Control points for APC
CV - Limits, setpoints for Operators

DV - Support %.
measurements for APC pg

DV DV )

(T @ N
Cold feed > T i

DV DV

-@ @ K201
Hot feed > I

Steam
_\ Deviation

Optimal
Steam flow

Fuel gas

Scheme of the Control System




Implementation of APC — Diesel Maximalization

MV - Control points for APC

Fuel gas

[ Fuel gas >
[ water >

CV - Limits, setpoints for Operators _— DV
DV-S oy IV D
upport @ R i 505/
measurements for APC o @T‘g' > T
DV DV J v t A R
AT O N '@;9—(_ D201
.gﬁy \cﬂ? I-\.\ -i- _DJ
Cold feed > L re i :
B e =
(tes9) ) K01 o .
Hot feed - I i < L]
Steam
Optimal R T CU@ Naphtha EB ‘
Steam flow
w2 eV
STEAM > —@? ________ .

¥
Diesel PM 7T (RFCy [ (R
aCV) e N ! 3
Flashpoint - 2 ~ -
LY LY et P |
- 3 1

Scheme of the Control System

.
“j:]— Naphtha>

Water




Implementation of APC — Naphtha Maximalization

MV - Control points for APC

DV - Support
measurements for APC
DV DV
Fg\l I@|
. &
Cold feed > %_y T 9
DV DV
(KT FCy
\1550) 1051)
Steam
Optimal pu Deviation

O

Steam flow

STEAM >

CV - Limits, setpoints for Operators

" 7

K201

G ) D20t

Fuel gas

1
i 1

.
“j:]— Naphtha>

cu@ Naphtha EB

Scheme of the Control System

Water

[ Fuel gas >
[ water >




KAK2001 Module Structure (top level
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Automated Step Testing
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Model Matrix

E-212 kilépd Hideg beldp Hideg betap Meleg betap Meleg betap
Reflux mennyiség himérséklet D201-he | Strip gdzr mennyiség homérséklat mennyiség héimérseklat mennyisssg K201 faj nyomas
KFC2002 KTC2 500 KFC2001 KT2541 KFC1065 KT1559 KFC1051 KP2A04

Gain=0 Galn=0 Gain =0.725 Galn=0 Gah=0 Gain=0 Gain=0
Opt. gz DTime=0 DTime=0 D' Time =60 —— DTime=0 DTime=0 DTime=0 DTime=0 DTime=0
mennyiség
kkzoor | 1°v =0 Tau =0 Tau =125 Tau=0 Tau=0 TaL=0 Tau=0 Tau=0
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KTHIERE Tau = 581 Tau=0 Tau=0 Tau =200 Tau=0 TaL = 400 Tau=0 Tou =60
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Benzin 0 Tirme = 0 DTime =0 DTime=0 D Time = 60 DTime=0 O Time = &0 DTime=0 D Time = 80
végfarrpant ; [ r' /_.—'
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Operator interface / Summary Screen
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Controlled
variables

f

Manipulated
variables

a8

Disturbance
variables

APC Summary Screen

Detail faceplate

K201 APC
[ MPC Off (MPC Pro) -
CONTROL
—
Local MPC MPG Oper Pro .
-J _l Target setpoints
BEKAPCSOLVA _
Kérjel Megnevezés Mértékegység Hatérérték
[zabalyozott jellemzd )
KTK2502 K-201 SZTRIP.FEJ E212-RE (NYOMAS KOMPENZALT) 147.0 (0 pe rati ng
KTK2585 K-201 TERMEK SZTRIPP.T26 (NYOMAS KOMPENZALT)| 2546 | 25452 e 2440 - 2600 limits
KAK2001 GAZOLAJ LOBBANASPONT K201-KI (SZAMITOTT) 812 81.02 g 720 - 880 -
KAK2002 BENZIN VFP K201-KI (SZAMITOTT) 1830 | 183.00 e 1410 - 1830
KFK2001 TULHEVIT MP GOZ K201-BE (HOZZAADOTT G&iZ) 110 110 tth 090 - 130
Optimum steam TULHEVIT.MP GOZ K201-BE (SZAMITOTT OPTIMUM) 533 Eltérés: 020
Bevatkozd jellemzé
KFC2001 TULHEVIT.MP GOZ K201-BE
KFC2002 K201 REFLUX MENNYISEG 21.41 217 —
Zavaré hatas
KT2541 K-201 FEJ AA. E-202-B0OL Steam
KFC1065 D-105 HIDEG FOLY. E-207 setpoint
KT1559 E-102{3-AB K| REAKT.TERM
KFC1051 D-104 FENEK K-201-BA 3539 Sm3fh
KP2404 K201 FEJ NYOMAS 6.44 bar
KTC2508 E-212 KILEP() D-201-BE 546 °c

2011-056-17T06:30:07

‘ Benzin végforrpont

Soron kivili minta |

‘ Gazolaj lobbanaspont

2011-05-17T06:30:07

Lab. Sample time

Soron kiviili minta |

Entering non-
routine sample




MPC PRO screen
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Evaluation — Product yield maximalisation

*C80

75 1
78 1
77
76 1
75 1
74 4
73 1
72 1
71 1
70 4
69 1
68

DIESEL maximalizaton

186

.std dev 184

182

181

_ 180
' std dev 179

178

. ) 177
specification
176

175

Before APC | After APC
77°C/4,4°C 72,5°C/1,1°C

*C 187

NAPHTHA maximalizaton

specification

185

Ly

183

| std dev

n

Before APC | After APC
178°C/ 3°C 183,5°C/ 1,3°C

Is based on 2010 historical data

With the quality ~ product yield correlation, the estimated product yield increase:

DIESEL: 2,5%

NAPHTHA: 1,6 %



Evaluation — Inferential validation

EBP Flash point
calculation (°C)| calculation (°C)
Average absolute Error
werage 16 0,8
inferential -laboratory
Acceptable Error 2,5 1,5
Standard deviation of 0,9 0,68
Absolute Error
Acceptable Error 2,0 1,0

The APC is as good as it’s inferential calculations




GOK-3 APC benefits

New g
Setpoint

YYYwYYy

# Decreasad & Increased

: Variability Revenue
setpoint

High Variability Lowered Variability

In January, 2011 the crackspread difference was 10 S/t in favour of
diesel

Benefits: 120.000.000 HUF / year
Additional benefit: Steam reduction ~ 20 M HUF

Capital cost: 30.000.000 HUF
Payback time: 3 months



Challenges of the project

Funtoosh.com

Staff behaviour
Communication between the contractor

and customer
Detailed design was not available during
the contractual phase




Strength of the project

Short implementation duration less than 3 months.
The staff accepted to work with APC under shorten period.
Control room implementation without working on site




Possible development of the system

Sulphur content

Outimal analyzer
ptima ~
Steam flaw@"'{;/'“'@ v Q
A e (DY
|
[sTEAM i | —E——- .
' S - }
— (43 ___[": (o
Diesel PM ?CU [;33'.. £ G ;
Flashpoint I ~ ~ f
( ( -
S N——ola . Diesel >

Connect a sulphur content analyzer

Ability to calculate the optimal steam consumption inside the
sulphur content limit

Continuous Validation , availability, reliability




MESSAGES

For managers:
APC project promotion

Quick capex roi N

Decreasing the load of the operators *‘”"'hf

Utilize the capabilities e built in automation devices
For operators: A /

ﬁ?’he knowledge of 0 erators We opportunity of

"APC §\/stems ach  best quality’and maximum product
yields.
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