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Summary

* Introduction

e MPDS and OTS

* Virtual Commissioning
* Applications

* Conclusions
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ICSS and Multipurpose Dynamic Simulation OTS

Coordination Contr

-I . .
Continuous control =_'=| Complex Interactiol Coordination Control Coordination Control
Simple loops ““l Complex logics with 0V|de Procedural control Complex Interactions and transitions
10 Signals verification 3= signals Unit level procedures between units/areas
Overall Process operating procedures
' . Scree " . .
] ; _\ : ]
Logic - Logic Logic ] — ':\
: |'=-31:ss DB . [-—— | )
—p. Configuration ] SimEt.rl]Ig.tZ‘rE?tErS} s o e Configuration =g Test = - Conflgurat'l'c‘)‘. P Unit Test e— T :
ICSSDB 4
L ] —)
u Operat a0
- —
c
e — .9
(7]
v - — m
Modal DCS Virtual Scenarios and TS Dir. S
= Connection g Commissioning fr— Procedures Test— (onnect E
w £
Instructor Commissioning Procedure = iﬂ o)
© configuration T Verification i L -~
Model Development Vi o e Q .
: irtual Commissionin =
OTS Rrovider g ]
OTS Screens Development E E
Operating Procedures -
- -y
o
Integration Model ICSS k Q‘
Scenarios & Test - .
OTC-35247-MS e Enhancing FPSO Control Systems: A Dynamic Simulation and Virtual Commissioning Approach ¢ José M. Nougués ng



Offshore Technology Conference 6-9 May 2024 >> NRG Park > Houston, Texas, USA  2024.otcnet.org »> ROTC2024

ICSS and Multipurpose Dynamic Simulation OTS

: = Y
Screens DCS Provider
Development
% bo
. £
c
0
e e e Gt e T T A s —_— wy
Screens navigation and ] —
functional layout verification. E
Operating procedures transition ~ |CSS Field m g
through the configured screend (&)
\ B =2
Process Trainer Commissioning
Early (0] IN) procedure verification
Model Development with the integrated
model and ICSS

Process Dynamic Simulation Operating Procedures
Control Narrative

Verification Model & ICSS Integration
pcaitiog raiciuss Virtual Commissioning

Operations
Support

(%)
o)
(a
2
w
-
o

Conceptual logic and

ope.ra?ting proc.edures ICSS Logic egration Modet 1853 OTS Training
verlflcatlc?n with the implementation test First start-up Direct C t
dynamic model sl i iemne il sequence test and iIrect connec

sequences controller preset ini U

victAanac. A i i i H T AraraicciAanineg Ranrass a LW/ Ao
Vi INUugu




Offshore Technology Conference

st

b -

JMN

OTC-35247-MS e Enhancing FPSO Control Systems: A Dynamic Simulation and Virtual Commissioning Approach ¢ José M. Nougués



Offshore Technology Conference

6-9 May 2024 >> NRG Park > Houston, Texas, USA

Virtual Commissioning

» Signals Integration and Virtual Wiring

* Controllers Switchover

» Safety Logic Integration

* Perturbation Test

* Integrated Control Narrative Verification

* Commissioning Procedure Verification

[ ikl
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Case: FPSO Gas Injection Start-up procedure verification
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During the virtual commissioning of the topside process for an FPSO, the plant start-up procedure underwent thorough verification using

dynamic simulation and DCS emulation. -
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After the virtual commissioning and test of the compressor unit start-up the main
conclusions are:

* With the current valve size (antisurge and throttle) and initial opening the Gl 1st stage
reaches the discharge trip condition when the system remain in full recycle after the
motor start

* The GI 1st Stage reaches the PAHH (210 barg) at the discharge side if no override action
on the throttle valve is enable after the motor start and the compressor Load

* The modification of the start-up procedure to avoid overpressurization is the following:

a) Pressurization and motor start are performed with throttle valve 10% (step 1)
b) Antistone wall controller is automatically enabled when the motor is started (step 9.1)

* With the suggested procedure where anti-stonewall is enabled, the compressor system
does not pressurize

* |t should be noted that 2"9 stage discharge pressure stabilizes below the PALL (410
barg). Nevertheless, in the Control Narrative Review it was confirmed that the PALL

setting could be decreased. i,,,‘j
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Real Plant Startup Experience: Pentanal vs. 2-Propylheptanol
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Pentanal and 2-Propylheptanol Process

Pentanal Production Process 2-Propylheptanol Production Process

*  Hydroformylation process «  Similarities with Pentanal process

* Synthesis of Pentanal from butene or C4 mixtures «  Hydroformylation of C4 alkenes and hydrogenation

* Catalyst composition and selectivity towards Pentanal «  Requirement for compressor unit during stabilization
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Real Plant Startup Experience: Pentanal vs. 2-Propylheptanol

Inital Start-up comparison Process with (Pentanal) and without (2-Propylheptanol) Virtual Commissioning
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Real Plant Startup Experience: Pentanal vs. 2-Propylheptanol

Inital Start-up comparison Process with (Pentanal) and without (2-Propylheptanol) Virtual Commissioning
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Comparison of startup experiences

* Benefits of virtual commissioning evident in Pentanal process
* Pentanal process: 2 successful startups in 1.6 days, running for 17.0 days

» 2-Propylheptanol process: Extended startup period of 11.4 days with 7 attempts, running for 10.4 days
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Conslusions

Virtual commissioning as a valuable tool for process optimization and ICSS verification

Comprehensive verification of ICSS Logics

Verify the Commissioning Procedure

Shorten first start-up

Minimize incidents

Reduce unplanned shutdowns

Minimize flaring and emission through improvement of process operations

Improve plant Reliability & Safety
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