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FCC at Pembroke Refinery

* Initial Hydro skim refinery commissioned in 1967

 Cracking facilities commissioned in 1983
(Texaco side by side Rx/Rg unit, with a main
fractionator and gas concentration section)

» Can process over 35% resid of total throughput
of over 100,000 BPSD (600m3/hr - One of the
Biggest FCC in Europe)

» Feed mix variation is in the region of 0.908 to
0.92 SG

» Last major turn around is during 2003
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History of APC at Pembroke

« Pembroke Refinery has a long history of APC since 1987

* First MVC controller on FCC — 1988 (DMC) — with
separate controller for Rx/Rg, and Mainfrac

« 2001, RMPCT replaced DMC, retained original structure,
and added deeth, debut, napsplit

« Very limited success at each time (mainfrac didn’'t work,
lack of co-ordination between applications, tray damage)

 First Principle Inferentials first used in early 1990’s and
have been deployed across most refinery units

Petrocontrol AMT
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FCCU APC Reengineering

Potentially US$ 4millions/yr yet to be captured (carried a
study on FCC APC during 2004) - Need to completely
revamp FCC APC

Scope of the revamp to cover reactor, regenerator,
mainfrac, deeth, debut

Main focus of the application and this paper is the
Fractionator section due to major difficulties in managing
this section of the unit

Major feed limiting constraints are mainly in the
Fractionator section

RMPCT is the control technology used
New FCCU application commissioned in July 2005

Petrocontrol AMT
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Operating within Constraints

True Economic optimum

Max Tot. feed, Max Resid, ROT

Max prod: LCGO (up-grade more HCGO)
Max HHCN (match ULSG Capacity)

Max Ole (match Alky Capacity)

Min usage Air, Min C3 loss to offgas

WGC Anti-surge
Airblower anti-surge !
HP steam limitation \

WGC & others

Column fouling/

flooding limitation

LCGO draw TY DP, Level,
Glitsch grid flow,
TPA DP, ICGO wash down

System Pressure
Eg. Rx/Rg DP.
Mainfrac top P

SCSV/RCSV — DP ,
And OP Operator's Mainfrac bottom Temp.

Operating
Region

Product

Rx/Rg
Temperature Purity
Eg. Rx bed Temp. HCN90 & EP
Eg flu gecl)szTemp- Hydraulic Const. HHCN90 & EP
CXC?SS Vel Eg. Control valve LCGO Flash
yclone ve Saturation OP — reflux Slurry Density
C2 specin Ole

& cooling system

Chevron
AMT
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FCCU application overview

« Applications are as follows:

— Rx_Rg/mainFrac/Deeth (better integration and optimisation) —
55CVs,22MVs,11DVs

— Single application to cover Debutaniser (8CVs,4MVs,6DVs)

 Large scope application with sub controllers deployed for ease of
maintenance and operator intervention. (Sub controller switch AM/CL code
supplied by AMT)

« Customised Operator displays developed by CVX and AMT
— Easy monitoring and operated upon (by panel operators)
— Accommodation for switching access

« First principle Inferential model based on GCC (Petrocontrol)

Chevron

Petrocontrol AMT
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Overview of Revamp Design

RMPCT Application

Typical Constraints

Stack | Typical prod. & spec.
3
Wet Gas -
Waste Heat HP ™ Compressor
Buoiler
Steam WGC Anfi-surge
HP STM limitation
PRT MTR-GEMN PCWER : ‘
ke ~ Main Frac Presat 8 HP Sep
PRT & Overheads Naph Abs w De-eth
Flue Gas Sponge —Reboil capacity
| Abs C2spec | from LCGO PA/
— SWS inOle” | Reflux
ooling
Capaciy EgNQO & ' I
Prirnary Secondary # HHCN ICGOPAT .
SCSV/RCSV |- DP HHCN90 Reflux
And OP ; & EP ; Al
Mainfrac OVHID P Main ; ¥ g Reflux
: LCGO Amine = — Debiaiiisei
e s Flash . Scrubber GoinfRls
Regenerator Fractionator ———= LCGO prod.
Eg. Rxbed T LCGO draw DP
Rg flugas T. & Level
——  Excess 02, Glitsch grid flow,
Airbl = TPA DP.
r|1rti ov:er ICGO wash Maptha
anti-surge down Splitter
MF BTM T.
Cold W50 cooling duty ¥ k|
ik \nﬁn\ I HCGO Fl:.el"lnerj.ur Olefin
g Feed HEGO ) FiGas Merox ULSG - =
— = - Density .
Hat AThiR Heaters Prod ] S Unif
Down stream units limitation
Cold AThR:
Chevron
Petrocontrol AMT
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Schematic of Main fractionator

:QIQ { ©—> Wet Gas
[~
v 4 e
Cold Feed H g » E-14 .
—
A
Lean Qil to
> Absorber
90% Dist
3 /"\ Temp min “dew point”
TPA ¢ o
P-12
» HHCN
Flood limit os Product
- EA3 N
LCGO PA {5 90% Dist
Max Ivl 93% e

Chevron
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Flash point
spec

."_ax to min
traywash

LCGO Product

Bottom PA

Slurry Product

Max yield on resid

feed

ICGO PA
60B0
[ B
Min Tray Wash ’ Min Flok ‘ .
Reactor Effluent
g _ < -
Max btm temp d, Max velocities
Petrocontrol
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Project details Schedule and contract

* Project was completed in a 8 month window.

* Inferential model provided by Petrocontrol, and
implemented and subsequent re-calibrated by CVX
(VBA-model for easy maintaining and calibration)

« APC model jointly developed and implemented by CVX
and AMT (one engineer each)

« Operator training package jointly developed by CVX and
AMT (computer based self-learning, interactive)

* Project completed under budget with benefits higher
than expected

Petrocontrol AMT
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FCCU APC Application Success Factors

* New FCCU application commissioned in
mid-June 2005

* High operator acceptance

» Good average controller uptime (>95%
when process available)

 Fractionator control now much improved,
this is a key issue for the FCCU unit
operations.

» Payback achieved within a month

s Petrocontrol AMT




Feature — inferentials/Specs Control

* Fractionator:
— LCGO Flash Point
— HHCN ASTM 90% & End point
— HCN ASTM 90% & End point

» Gas Plant
— Deeth bottom % C2 slippage
— Olefin % C5
— LCN RVP

Note: no analyser or lab updates used for biasing inferences

Chevron
g Petrocontrol AMT



Highlight - Inferential models
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Sample Model — Spec Control

MF OVHD-T LCGO prod. HCGO PA LCGO RBL Deeth RBL  Ambient-T

Lap Order 2 Lap Crder 2 ARX Order 2 ]
Settle T = 180 Settle T=180 : Settle T =180
H C N TSettle = 189 TSettle = 29 . TrSettle = 86.0
FIR Form = LK FIR Form = UK | FIR Form = UK
Trial 1 Trial 1 1 Trial 1 v 1
pt90 AT T 15790 T e
s +1 s 1gs+1 As 5395 +1 s
Gls]=3——— e Glg]=B——— e Gls) = BdA———e
63752+ 0o + 1 1575"2 + B85+ 1 63.75"2+ 5.555 + 1
Lap Order 2 Lap Crder 2 ARX Order 2
Settle T = 190 Seltle T =180 Settle T =190
TSettle = 148 TfSettle = 171 TfSettle = 94.0
H C N FIR Form = LK FIR Form = UK FIRForm = UK
Trial 1 wed i - Trial 1 Trial 1
EP 90 15 B0
%75+ 1 s 726341 -2 8915+ 1 s
Gls]=3———e Glg]= B———— e Gls) = B——
F15"2+ 355+ 1 T5"2+ 5375 + 1 535" 2+ 4715+1
Lap Order 1 Lap Order 2
Settle T = 180 Settle T = 130
TrSetle = 117 TfSettle = 46.0
H H C N FIR Form = LK FIR Form = UK
Trid 1 Trial 1
Gls) =14 [ Bls)=-0B——¢
Hls+1 5055"2 « W25+ 1
Lap Order 1 Lap Order 2
Settle T = 190 Settle T = 130
TrSetle = 132 TfSettle = 50.0
HHCN |[Fun- FIR Form = LK
Trial 1 Trial 1 v ;
E P 45 90 135 180
1 s+l s
Gls| = 14— Bls)=-080————— e
Hs+1 104s"2 + 1665+ 1
Lap Order 2 Lap Order 2 "
Settle T = 160 - Settle T = 80 !
TrSettle = 95.0 TiSettle = 122 [{
LCG O FIR Form = UK C FIRFom=UK |f___.
Trial 1 [ Trial 1 ‘ R
FP 59 Ty PR
403541 2 $Bhs+1 3s
Bs] = - To————e Bis) = 03— e
2235”2+ 2985 + 1 410s"2 + 4055+ 1
Lap Order 2 z
Deeth Setde T= 180
TrSette = 740
BOttO m FIR Form = UK
Trial 1
Gfs| =-0284——— e
1065°2 + 2065 + 1

Chevron
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Highlight - LCGO Flash Point control

120 10
LCGO Flash Point Control — Infer LCGO FP
—Lab LCGO FP g
Infer LCGO FP Sdev
100 -
- 8
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60 - ‘ -5
|
linferential recalibrated &
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40 -
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Highlight — HCN90 spec control

10

HCN90 spec control ——HCNg0_Lab
02MFN90.PV

w ——HCN90_Lab.stdev

Controller Commissioned

Average Standard deviation is reduced by 1DegC
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Feature — mainfrac control

» Optimise where possible the Fract bottoms heat removal
Control Fractionator bottom temperature

* Prevent Fractionator flooding

« Maximise heat removal and balance duty around the
column

« Ensure column packed sections are kept wet

« Ensure Slurry oil density remain on control within tight
limits

« Minimise fouling probabilities in Slurry system

« Sustains Debutaniser on control even though reboiler
(HCGO) exchanger fouling occurs

Chevron

Petrocontrol AMT
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MF Top-T

LCGO prod.

HCGO PA

ICGO PA

HHCN prod

MainFrac
Bottom
Temp.

Packed
Section

ICGO
Wash

LCGO
Draw
LVL

LCGO
Draw
DP

HCGO
Visc

HCGO
Density

-

Lap Order 2 Lap Order 2
Settle T = 180 Settle T = 180
TrSettle - 82.0 TFSettle = 15.0
FIR Form = UK FIR Farm = UK
Trial 1 ; : ; Trial 1 ; ; ;
| T I R
1325+ 1 Os -T45s+ 1 s
Gls) = . fB———— e Gls)l= 33— e
53Bs™2 + 4675+ 1 5.66s"2 + 4765+ 1
ARX Drder 2 Lap Order 1 T T T Lap Order 2 Lap Order 2
Settle T=180 |- Settle T=100 }-- Settle T = 180 Seltle T =100
TrSeltle - 68.0 | / TFSettle= 34.0 || TiSelle = 228 TrSettle = 27.0
FIR Form = UK j FIR Farm = UK j j j FIR Form = UK FIR Form = UK
Trial 1 T Trial 1 N Trial 1 Trial 1
45 90 135 180 45 90 135 1 57 T4 171 228
87s+1 -Ts 1 -k 30s + 1 -9s 8.96s+ 1 -0s
Gls) = . B——— e Gls]=-14 € Gg]=-1———e Gls|=1——e
1302+ 23.7s+ 1 Bs+1 33852 + 6875+ 1 289572+ 788s+ 1
Lap Order 2 Lap Order 2 Lap Order 2 Lap Order 2 Lap Order 2 T T T Lap Order 2
Seltle T = 180 Settle T = 180 Seltle T = 180 Settle T = 180 Sellle T = 180 Settle T = 180
TrSettle - 45.0 TFSeltle = 45.0 TFSettle = 77.0 TrSeltle = 74.0 TFSettle = 75.0 TFSettle = 85.0
FIR Form = UK FIR Farm = UK FIR Form = UK FR Form = UK FIR Form = UK FIR Form = LK
Trial 1 Trial 1 Trid 1 Trial 1 Trial 1 Trial1 -
B 90 1 80 45 90 135 60 45 90 135 B0
As+1 s 1595 +1 I 332041 bs 1385 +1 el 2 B3+ 1 s
Gls)= 8 —F—— & Gls)=-94 —F— ¢ Gs]=-1—F——& Gs)=-1————"— ¢ Glsl=-3—""——c¢ Gls)=-1—F1—"¢
39652+ 8533 +1 3382+ 6635+ 1 B1.8s"2 + 8.87s + 1 120s"2 + 267z + 1 2655"2+ 3385+ 1 1905"2 + 363 + 1
Lap Order 1 Lap Order 2 Lap Order 2 Lap Order 1 T T T Lap Order 2 T T Lap Order 2 T T T Lap Order 1
Seltle T = 180 Settle T = 180 Seltle T = 180 Settle T=180 - Sellle T = 180 Settle T = 180 Settle T = 180
TrSelile = 70.0 TFSeltle = 102 TFSettle = 7.0 TrSelle = 162 TrSettle = 48.0 TfSettle = 115 TrSeitle = 136
FIR Form = UK FIR Farm = UK FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = LK
Trial 1 Trial 1 Tria 1 Trial 1 Trial 1 s [ Trial 1 Trial 1
5 90 135 80 45 90 135 WO
3 1335+ 1 s 1 Us
G(s) = .16 e Bls]= 2——— ¢ Gfs]=-2—————e Gfs] = -3 e Gfs] = -4———e Gls) = - 060l————— e G[s) = -.189 e
16.7s+1 2015”2+ 284z + 1 1218"2 + 1658 + | 40z + 1 S1s"2+ B.ls+ 1 409572 + 46.6s + 1 36+ 1
Lap Order 2 Lap Order 2 Lap Order 1 Lap Order 2 ARX Order 2 Lap Order 1
Settle T - 180 Settle T = 180 Settle T = 180 Settle T = 180 Settle T = 180 Settle T = 180
TrSettle - 80.0 TFSettle = 92.0 TrSelte - 159 TrSettle = 33.0 Tf5ettle = 133 TrSettle = 141
FIR Form = UK FIR Farm = UK FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = LK
Trial 1 Trial 1 Trial 1 Trial 1 Trial 1 Trial 1
Nhs+1
Gls) = 06— e B[s) = 000689 ——— e G(g] = -.0012 e G(s] = -002——— Gls) =-.0001——— e G[g] = -.00052
2485"2 + 4753 ¢ 1 1395°2 + 2363 + 1 3BAs+1 29572+ 7395+ 1 Tis"2+ 48585 + | Hds+1
Lap Order 2 Lap Order 2 : Lap Order 2 Lap Order 2 T H T Lap Order 2 ARX Order 2
Settle T = 180 Settle T = 180 : Seltle T = 180 Settle T = 180 . Setle T =180 Settle T = 240
TrSettle - 76.0 TFSettle = 27.0 . TFSettle = 122 TfSette = 80.0 TfSettle = 70.0 TfSetle = 810
FIR Form = UK FIR Farm = UK ; FIRForm = UK FIR Form = UK FIR Form = UK FIR Form = LK
Trial 1 Trial 1 1 Trid 1 v Trial 1 Trial 1 Trial1
I Lo . U (I = LT REELE S
45 90 13 180 45 90 135 1 45 90 135 160 45 90 135 180
41s+1 -16s -0s 4355+ 1 -ls 1555+ 1 -l2s Bils+1 -12e
Glg)=-B—— ¢ Glg)=1—————— e G(s] = 06——e Glg]=03———=a Gls|=.2——— e Glsg)=.0299—— e
M2s"2+ 1565+ 1 18.55"2 + 8855+ 1 507s°2 + 455+ 1 4295"2 + B5s+ 1 130s°2 + 2315 + 1 1405°2+ 3725 + 1
Lap Order 2 Lap Order 2 Lap Order 2 Lap Order 2 Lap Order 2 Lap Order 2
Settle T = 180 Settle T = 160 Settle T = 180 Settle T = 180 Seltle T =100 Settle T = 240
TrSeltle - 86.0 TFSettle = 29.0 TFSettle = 62.0 TfSelle = 72.0 TrSettle = 60.0 TiSettle = 720
FIR Form = UK FIR Farm = UK FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = LK
Trial 1 Trial 1 Trid 1 Trial 1 Trial 1 Trial1
785+ 1 -2l 245+ 1 245+ 1 0s
Gls]) - -1 Gls)= .3 G[s] =.18 G(s) = .09 G(s] = .06 G[s] = .0906

— &
Mas™2+ W.Bs+ 1

——— ¢
215”2 + 666z + 1

— &
1205™2 + 2195 + 1

— ¢
M8s"2+ 218s + 1

— ¢
100572 + 205 + 1

— . ¢
MWs™2+ 2bs + 1

Chevron
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Highlight - LCGO Section dP Sensitivity to Flood

0.5 0.2
LCGO Section dP ——LCGO Section dP
0.45 —Std Dev 0.18
0.4 0.16
Controller
commissioned
0.35 0.14
0.3 0.12
0.25 0.1
Unit being pushed and
Flood point stability retained
0.2 +— 0.08
0.5 0.06
0.1 ‘ I |I - 0.04
O T T I T T T T 0
12/12/04 12/02/05 12/04/05 12/06/05 12/08/05 12/12/05 12/02/06
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Highlight - LCGO Draw Tray Level

20
LCGO Draw Self Regulating Level —Draw tray level
100 Tray Full, LCGO section —levelstdev [ g
flooded
_— IV ‘ Ml w I 'y 4C
“IMIM‘[ i pam N T M WL
Unit being pushed - 12
80 =
- 10
Project KO and Pretest Controller Commissioned
and dynamic test - 8
70 Phase
- 6
60 I 4
- 2
50 T T I T T T T T 0
12/12/04 12/02/05 12/04/05 12/06/05 12/08/05 12/10/05 12/12/05 12/02/06
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Highlight - Fractionator BTM T Critical Unit limitation

380 20
Fractionator bottom temperature —Bottom Temp

370 Stdev 18

360 355°C is High Operating Limit | | 16

350 -

340 - i t

330 M 10

N Controller

320 . Commissioned 8

310 | " 6

300 : i 4

290 i Ww |N- vu )

280 T T l T T T T 0
12/12/04 12/02/05 12/04/05 12/06/05 12/08/05 12/10/05 12/12/05 12/02/06
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Feature — Optimisation direction

 Maximise Total Feed (match scheduling)
 Max Resid processing to Regen limitations
« Minimise load on Blower and expander

« Stay in safe system delta P range (slide valves)
— max cat circulation

« Maximise Conversion
* Run to minimum Regen excess 02 (>1%)
« Max LCGO draw against MIN internal reflux

« Significant operator issue

* Minimises the Deethaniser C3’s loss to offgas
subject to C2 content at bottom (ole prod)

Chevron

g Petrocontrol AMT




Sample Model — Rx/Rg optimisation

=1 e
Final

Resid-Feed Rx/Rg-DP

Feed-Preheat

MF Top-P  Air-blower

Excess
02

Rx bed
Temp

RCSV
DP

RCSV
OP

Airblow
Anti-srg

WGC
Anti-srg

Cat.
Circ.

Tot-Feed Reactor-Temp

Lap Order 1 Lap Order 2 T Lap Order 2 ) Lap Order 2 T Lap Crder 2
Settle T = 180 Settle T = 180 o Seftle T=180  f-- Settle T = 180 Seitle T = 180
[TISettle = N2} TSattle = 100 Teitle = 981 TFSahla = 8RN TFSetle = 110
FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = UK
Trial 1 Trial 1 Trial1 Trial 1 Trial 1
45 20 125 100 43 20 105 100
9445+ 1 5s B.755+ 1 -2ls 53+ s
Gis] = -03———e Glg) = -0834—— e Gls) = -00fF—— e Glg) = 03— e Gls)= . b———e
233s+1 109:"2 + 2965 + 1 355572+ JAs+ 1 W02+ 255 + 1 252+ 29+ 1
Lap Order 2 Lap Order 2 ARX Drder 2 ARX Order 2 Lap Order 2
Settle T = 180 Settle T = 180 Seltle T =180 Settle T= 180 Seltle T = 240
[TiScttle - 187 TFSettle - 32.0 TFSeitle - 182 TFSchle - 78 TFSettle - 72.0
FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = UK
Trial | - Trial | Trial | Trial | Trial |
0 468 935 MO0 | 45 30 135 B0
84824 1 -Ifs 24341 -Bs 39 41 -1s
Gs] = 0283 ——— e Gls) = fBl———— e Gls)= 22— e Gls) = 07— Gls)=-2——=e
495:°2 + 26.72 + 1 200e*2 + 17.3s + 1 92522 + 4812+ 1 B44e™2 + 132 + 1 17722+ 201 + 1
Lap Ordar 2
Settle T = B0
TF3eltle = 54.0
FIR Form = UK
Trial 1 T ; ;
45 90 15 180
5245 + 1 2
Gls]=1—F——"e
13572+ B2s+ 1
Lop O e 2 Loy Orde 2
Settle T = 180 Settle T = 180
TiSettle = 66.0 T5eltle = 105
FIR Form = 11K FIR Farm = 11K
Trial 1 . ; ; Trial 1
0 45 90 15 ®
225+ 1 U= s+l s
Gls) = .05l ———— ¢ Glg) = -¥—7— ¢
WYs™2+ Ads +1 LT+ 3Y0s + 1
AHX Urder 2 T T T AHX Urder 2 Lap Urder 2
Settle T = 180 Seftle T = 130 Seftle T = 180
TfSeltle= 14.0 TfSettle = 1.0 TfSetle = 1.0
FIR Form = UK FIR Form = UK FIR Form = UK
Trial 1 Trial 1 Trial 1
45 90 135 180 45 90 BS 10
3593 +1 s 3Ws+1 s 1
Rz l—m & Gl s l—— & Glg)= MAY—— &
10.85°2+ 6.59s + 1 10.85"2 + 6595 + 1 B76s™2+ 285+ 1
Lap Order 2 Lap Drder 2 Lap Order 2
[Settla T - 180 Settle T - 180 Sattle T - 130
TiSettle = 16.0 TiSettle = 17.0 TfSetle= W.0
FIR Form = UK FIR Form = UK FIR Form = UK
Trial 1 : ' ; Trial 1 v : ' Trial 1
L
0 45 90 135 7 0 45 50 135 180
s 5595 + 1 -Os
o) -.0056— ¢ Glo)- 02— ¢ Gla)- I———— ¢
078s"2 +4.%s+ 1 10.25"2 + 6.38s + 1 1475"2 + 4. 135+ 1
Lap Order 2 Lap Order 2 Lap Order 2 Lap Order 2
[Selle T =180 Sellle T = 180 Sellle T =180 Sellle T = 160
TiSettle = 57.0 TiSettle = 43.0 TfSettle = 158 TfSettle = 229
FIR Form = UK FIR Form = UK FIR Form = UK FIR Form = UK
Trial 1 Trial 1 Trial1 Trial 1
0 45 90 135 180 0 45 90 135 120
1975+ 1 -2 1655+ 1 -3 449541 s H8s41 -10s
Gis)j=.0776————— ¢ Gls)= 31— & Gs)=-05%5———————¢ Bls)=-1——— e
D6s"2+ Tz +1 422572+ 133+ 1 456572+ 49.25 + 1 54452+ Ms+ 1
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Unit Feed and Yields in M3/HR
Shows increase in recovery of LCGO whilst sustaining bottom conditions

700
Feed rate conditions dictated by refinery and plant Feed with LCGO and ICGO Wash
issues, Application ran at >95% from start of
application

600 -

500

400 o | Feed to unit |

===Tray wash
Controller LJ
commissioned LCGO Product

300

Increased recovery of LCGO at expence
of internal reflux (traywash) and hence

200
WWW Slurry yield - Gain of 1

O T T T T T
12/12/04 12/02/05 12/04/05 12/06/05 12/08/05 12/10/05 12/12/05 12/02/06
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Highlight — Excess O2 optimisation

6
Excess 02 regen flu gas

—— 02AR2451.PV

—— 02AR2451.PV.stdev
5

A
Controller
Commissioned

4

3 | N
2 TN |

1 W\MUN ‘W"' I W\I \M_M /\/M | MWMM

12/12/04 12/01/05 12/02/0512/03/05 12/04/05 12/05/05 12/06/05 12/07/05 12/08/05 12/09/05 12/10/05 12/11/05 12/12/05 12/01/06 12/02/06
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Highlight — Deeth Optimisation

Deeth Offgas minimisation

1N

.

LA

22222222222222222

oooooooooo
Commissioned

hhhhhh

5 1 \MM.\I NJ

~ ) L JWH\M \\/

|
| TR |
05 14/03/2005 14/05/2005 14/07/2005 14/09/2005 14/11/2005
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Feature — operator Acceptance

» Easy & user friendly APC monitoring
display
« Comprehensive operator’s training

(4
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Highlight — Custimised Operator Display

FCC RMPCT Controller

[(OFF ]

MU DOESC. STHI
TC1967 PRIM ON
Tlnﬁc MFATO ON
: LCGO 0N
CHIL| 0OHM

””LHE MOWVE LOLIM

117.@

Able to switch
on/off the whole

FC1326 ICGO controller

FC@d4 HCGO
FC@ET HCGO
FC2175 HCGO

aon
aon
aon
aon

Cu S5VAL
41 .E2

48.9]

OESC.

FCR44 .0 HC
FCOET?.OF LC
FCZ2175.0F H
FC1E4AE HCGI

DD
an

Able to hange
Low/High Limit
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220

HILIM
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SECTIONS: M.FRALC.

N

cCW DESC. WALUE SS5SWAL LOL HILIM

MF HCMN EP 134.6 19474 190

Able to swr[ch
on/off, between
Su-cntroller

MF HHCHN
MF LCGO
LLITSC

FCA35.5F

EF 230 .5

FLS 81.41
FLO| 1Q0@3.
I I: [

Able to drop any
Tvigl, CVs or MVS
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Highlight — sample training slide

Overview — How to navigate through the Training

FCCU De-Eth RMPCT Move Strategy (MV vs CV)

> U Hei«| 2| O]

De-ethaniser Operator Screen

>| U]

> uUlid]id| & | D]

RMPCT Move Strategy (MV vs CV) : FCCU - Rx/Rg/MF/DeE (De-Eth Section)

[How to read the  [FC4100P is High, RMPCT will move Tst PDC064 Up and FC0B9 Down, 2nd TC400R Down |
(Chart, Example=> IFCMuoP T Low, RMPGT wil move 751 POCOGE Bown and FC0E8 Up, 27d TCAG0R Up
\
|nﬂg & x‘.i AT \g; .:$ .ags,aﬂ %w ai»;,v A .= .;\‘:“’ xf’}gﬁ\ N
\ o o \o ‘a a o \_ \ PR
A AR
I MEa cv ) 2312
High- ou
02FC4100P 2o oD 0
OgEth OP ot
02FC0690P e 23
DeBUt ow 0u A
ioh “Number (0, 1,7, etc.) refers to the order of MV's Pl Click on any of
, with 0 as the most likely to be moved, and the MV or CV tags
Tign
INﬂP 020C2VLV |27 becoming less likely as the number increases ~ - 9
rryTE Tign “Direction of MV's movement is defined by to view det@
Q¢ Tow U as to increase (or move up) X .
D as to decrease (or move down) schematic
~_-High/Low are the CV's operating boundaries when is

Click on those buttons to
see RMPCT Move
Strategy for each section

Click on it to
view DCS Ops
display [

breached, will cause MVs to move in the defi

direction. s n

«Click on the tag-name to display th Click on it to

showing its interaction with other v: view RMPCT =
Move Strategy

Click on it to
view previous
slide

Click on it to
view next
slide

Click on it to view
this HELP slide

Click on it to
view control
hints [

Help Instructions (click on “here” boxes to see more):
Each CV and MV is presented by a set of 3 standard slides :

il DCS Ops display,click Here-1lto see live DCS screen shot. Normally Ops
performs actions such as turn on/off RMPCT, change Hi/Lo limit of CV or
MV, drop off CV or MV on this display. Click Here-2 to see more.

2. Process Schematic, click Here-3to see FCC process flow diagram with
CV and MV labels. Click Here-4 to see more

3. RMPCT Move Strategy Matrix: click Here-5l to see typical MV’s move

when at CV constraint. Click Here-6 to see more.

At top right corner of every slide, there are 6 navigating buttons Here-7 to aid
user to navigating through out this presentation.

On every slide, click : @ to show / hide more control information for the CV or
MV in discussion, click ;4| to see the related DCS Ops Display, click mi<|
to view the related RMPCT Move Strategy Matrix, click : U | to return to the
CV or MV in discussion, click ; » | to advance to next slide. If not how to
navigate through, click : # [ to view this HELP slide

At any time to exit from the training, press the Esc key on the keyboard

Ready to start.....then click Here-8 to begin the tutorial

hint on this

Ri/RG MFRA DEETH

This is a screenshot of the FCCU Advanced Control Sub-Menu for the
De-ethaniser sub-controller.

Click on the tag-name to display the process schematic showing its
interaction with other variables

Click on those buttons to
see DCS Ops RMPCT
display for each section

Control

Slide title,
eg. CV, MV etc.

Navigating buttons

=
L —
> U< ||

CV or MV
being
discussed
on this
schematic

CV or MV

This GV can be dropped out with RMPCT still

o P ey ol G0 1
min o provide a good separation without causing an excessive
is is ganarally conirolad by the alr blower

30m
pressure drop. T

MV vs CV:
Blue move
in same
direction
Red moves
in opposite
direction

| RlTe e

This box are linked CVs
or MVs on other slide
Click on it to view detail

Click on any Dark grey box
To view detail of the linked
CV or MV info
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Thank you

Questions
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