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WHO 1S

VIRTUAL MATERIALS GROUP

VMG is a group of technology innovators that service the ail,
gas & petrochemical industry with advanced process simulation solutions.

Founded in 1999 Head Office: Calgary, Canada
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engineers helping engineers

Head Office
« R&D
« Corporate Admin
* Licensing

» JV participation

Head Office:

Subsidiaries:

Sales & Support: virtual
materials
group
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European subsidiary established in 2012

Virtual Materials Group Europe, S.L.
Gran Via Carles III, 98, P.1
08028 Barcelona,Spain

Phone: +34 934097286
Fax: +34 934909538

LinkedIn Profile:

Contact details:

Sergi Sama

Other:
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http://goo.gl/maps/TzQr
http://goo.gl/maps/TzQr
http://virtualmaterialseurope.com/
http://alturl.com/849p7
mailto:sergi.sama@virtualmaterials.com
mailto:sales@virtualmaterials.com
mailto:support.europe@virtualmaterials.com

Main PRODUCTS

Fully interactive steady-state and Robust thermo-physical property
dynamic process simulator calculation engine
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Managing Director and co-founder
Sergio Sama Rubio Sergi brings 20+ years of experience in the world of industrial software. After graduating
from the Institut Quimic de Sarria (Chemical Institute of Sarria) with a dual degree in
Chemical (1990) and Industrial (1992) Engineering.
Sergi joined m2r (since 2000 part of Aspen Technology) as a developer of
manufacturing execution systems. In 1993, Serqgi joined Hyprotech Europe, where he
held various positions involving process simulation with HYSIM and HYSYS (Tactical
Developer, Tactical Development Manager. and Technical Services Manager). After the
acquisition of Hyprotech by Aspen Technology in 2002, Sergi focused on the
applications of process simulation in the Upstream Qil & Gas sector. In 2009 Sergi joined
Halliburton as Practice Manager for software systems for Integrated Operations,
including model-based operations decision support tools. Sergi also holds a postgraduate degree in executive
management by IESE Business School.
sergi sama@virtualmaterials com m
Phone: +34 934 097 286 Mobile: +34 670 662 946

Technical Services Manager at Virtual Materials Group Europe

Nicolau Goulai Micolau brings 10+ years of experience in Process Engineering from both industrial
Masllorens plants and research centres. Nicolau graduated as a Chemical Engineer at Universitat
de Barcelona and has a MSc in Process Systems Engineering from Imperial College.
Micolau started his career as an interim at Air Products while he was a student. After he
got his MSc, he worked for 5 years at Catalonian Research and Innovation Centre
managing projects for various industries (polymers, chemicals, industrial gases, etc). In
2007 he joined CELSA Group fo work as a Process Engineer in the metallurgical
industry, developing simulation models for direct Operations decisions and for Process
improvement. He also collaborated in the development of the Manufacturing Execution
System (MES), bringing the power of optimisation technigues to daily use at plant level.

nico goula@virtualmaterials com m
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» Test the maturity of the CAPE-OPEN standard
« Test the maturity of VMG implementation of CAPE-OPEN
« Test the availability of tools

Constraints

« Simple, yet, showing some valuable application
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« Use COCO/COFE
» Use VMGThermo

« Port a sample simulation case (shipped with our process
simulator VMGSim) to COFE

« Create a CAPE-OPEN thermo property package in
VMGThermo

* Run the simulation case in COFE

e Compare results
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« Demonstrate interoperability between PMC and PME
« Use “non-std” thermodynamics (solid CO2 formation)

 ldentify points for further improvement
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Figure 4. ProMax Three Phase Locus Compared to Experimental Data.
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Iﬂ VMG CAPE-OPEN Configuration
File CAPE-OPEN package Help

CAPE-OPEN package:
SolidCO2 - DEMO fasrsi
SolidCO2 - DEMO_2
SolidcO2 - Vo1 Package:
SolidCO2 - v02
Solidco2 - vo3
SolidCO2 - Y05
Solidcoz -vo7
SolidCO2 - YMGTh7.0 - 2lic
SolidCO2 - YMGTh7.0 - 3lic
SolidCO2 - YMGTh7.0 - ic |
Liquid phases:
Solid phase:
Ref state:
Compounds:
Add...
Hemove |
N
[ |

— CAPE-QOPEN property package definition:

| ©1-C6 and M2

' Simple
[ APRS0iidcO2 =l

APR. VMG model for hydrocarbon systems modifed
to support the appearance of a solid carbon
dioxide phase.

~ Aoareaate

|2 liquid phases

INo salid

Lef Lef el

IDon't include heat of formation

CARBON DIOXIDE
MITROGEM
METHAMNE
ETHANE
PROPANE
ISOBUTAME
n-BUTANE
ISOPENTANE
n-PENTANE
n-HEXANE

o
ot
ole
o
ole
o
ok
ole

ole

ole

B Flowsheet configuration:
Flowsheet Options I
Property packs Feaction packs

~ Thermo-systems and property packages:

Stream order | Unit Operation order

Compounds FProperties I Phase Info Material types

&5, SolidCo2 - w04

Adld
~ Remowve
Information on SolidCO2 - VD4: x|
Edit
b CLSID = {41403AD7-C472-9E6E-8234-8048F 3BABSF 1}
|/ CAPE-OPEN 1.1 Property Package Manager - Copyright 2007 Fename
" Wirtual Materials Group —_———
Info
Registered name: YMG Thermo Property Package Manager 1.

CapeVersion: 1.1

ComponentVersion: 1.0

Description: Virtual Materials Group Therma package
VendorURL: http:/fwww. virtualmaterials. com/

OK |

Description: C1-C6 and N2
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B Flowsheet configuration:

| e GrelEn ation order

| Compounds b
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.............................................................................................. 21 equilibrium qages COIUmn
he orifice is modeled as an isenfropic expansion o N ..} modeled using ChemSep (Lite) CAPE-
ith the following characteristics: o BN -~} DPEN UnitOp

Area: 1cm?2

Disch Coef: 0.6
hoked flow is considered through the orifice.
here is risk of solid COz formation.

S old Reeover T

SplitRatio i

,\
1" An Information Calculator UnitOp isused || - -
1" fo determine the chocked mass flow to N Liquid Feed
| specify the splitter to the orifice.
|- Mariables taken from the main steam (| @ —4——mmm——7

: _ _ - | Stream Release i D
pxeeptk (k=Cp/Cv=1.93). [ Pressure 14.6959 i ol

..... Temperature -240.807 P
Flow rate 41893 |kg/h

Maole frac CARBON DIOXIDE 0.00050025 [ |0

MultiMeas

Mole frac NITROGEN 0.00353056 | |oiil
WMole frac METHANE 0.89854 R
Mole frac ETHAME 0.0530479 D
Mole frac PROPANE 0.0238037 RN
Mole frac ISOBUTANE 0.00665749 | |00
Mole frac n-BUTANE 0.00645583
Mole frac ISOPENTANE 0.00191667

Mole frac n-PENTANE 0.00242082 RN Column_1

Mole frac n-HEXANE 000312693 | |-

Vapor phase
Mole phase fraction 0.845604
Density 102.957

Liquid phase
Mole phase fraction 0.154143
Density 187764

Solid phase
Maole phase fraction 0.000253479
Density 370491
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¥ VMGSIim v7.0: Dyn-CryogenicDemethanizer
File Wiew Tools Assistants Dynamics Reporting Window Help

0|8 =8=|mEEE |l % O B& u|=]@] [seadsee -vwn ]

Ready | Finished recalling case C:\Program Files (x86)\VMG\VMGSim_7.0.71Y ion\Plant \Natural Gas F \Dyn-Cry vn‘
[FC1 = Ell & visio PrD: /DVN =10] x|
PV [b/h] PV [%] Current Page is DYN ;‘Q‘INI PFD View Insert Format Tools GShape Help
229785.34 | -7.000 ; =
=0 L 5 x
» 5P [b/h] 5P %] apes g
| 22975659 | so.000 B utity g
OP% [%] QI 0P% [%] _I Bl Daus e ]
62.558 0.000 Bl Reactors PC-2 E
oe | Mode &I Mode _I Bl Towers vv'&"
T Cascade +||%p py | Automatic :l EE::"EW’WE’S A1 .
m FV-24
p— m_ — ErrDz FCa =
e I\ e | = ) = ..
» | 7197662 " 348.00 A - =
5 [bh] (Phosal | Tex  Sweam.,
4 718000.00 | 348.00
0P % [%] 0P [%]
| 77232 —I | 84179 —I
T T
LC-1 || pc2 x|| | SignalCo... MatesialC...
T [Py [ [ [PV osa) "
gl &
24.873 345.00 == = Boen
| 35000 | 34792 N .
» OP% [%] _I A[OP% [%)] _I [ 2 - y HV-1 8-p-1
- 35.031 _I 0.000 ﬁl Valve  Comelter| A
Mode Mode nh:—
OP PV Automatic :I ':}P PV Manual :I — |> E-34-5
LC-2 TC-2 x|[ | PipeSeg...  Mier 8.p-2
N ERE I B
| maw 63.0 <] E}
P %] P [F] Splter  Relieflalve
| 31000
" 543
o [ oPe [%] e s @ V-3
- - - 10-P-1
. 17.666 e & Hy-2
Mode _I Mode _I
OP PV Automatic :I OP PV Automatic :I {_J_‘;B ‘
= Hllxc1 x| | Rebolr  Hester — »
PV [%] I PY o {_L 10-P-2
4 7000 4.00E-05 = (= & ) St
P %] P ArCocler  Chiler 55
| 80000 | o.o150 l
OP% [%] _I PiEED [%] _I ‘ = =8
Cookr  ShellsTube i =
Mode _I Mode _I |] o L T e
'l.)P PV Automatic :I 'OP PV Manual :I @ D W HV-3 10Fa
o @ 558 D L
XC1_apr p-i

_I M 4 r M| MainFlowshest | DYN
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euro e ¥ VYMGSim v7.0: Dyn-CryogenicDemethanizer
p File View Tools Assistants Dynamics Reporting Window Help

Ready
2! Visio PFD: Main Flowsheet

Current Page is Main Flowsheet t ;‘Q‘l PFD View Insert Format Tools Shape Help
Shapes x

B Utility
[H Claus X—E—JlE
B Reactors Set_P_S15
[ Towers e - -

[ DetailedTowers N |

E PFD 2 L2

H prDz /- E V2

S17

PINCH1

B+

Set P Stg_2

*| "4 < » v Main Flowsheet_/DVN
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""" ChemSep (TM) (CAPE-OPEN) - Column_1
. Fle Edit Check Tools Help

B2 | [[x |wt]| T |F |7 6] E| BB B © | ==

modeled using ChemSep (Lite) CAPE- “/ CAPE-OPEN + Oparation |
ICPEN UnitOp o Title ~Select Type of Simulation

+ Companents
i " Flash
: & Equilibtium column
=+ Properties
{(geamons ) MNoneguilibrium calur
\ -f Faeds

Elf Specifications | — Configuration

-~ Analysis "

o Proseuras Operation| Reboiled Absarber/) =

-+ Heaters/Coc Condensdiane 7]
M -

- Efficiencies o

~f Pumparound| | Reboiler: [Partial {Liquid produd = e

- Column spec

=+ Pesults MNumber of stages (e.g. 10)|21
. Tahles

- Graphs Feedstage(s) (e.g. 57) |1.68 st

- MeCabe-Thiele ) Feedt
Sidest t; J

Units idestream stage(s) (2.0 ;I

- Solve options Pumparound(s) (.g. 6>6, EIT 0>11.16>17 Feeds s

- Paths

Column_1

nnoooo 2

------- e |Ccmverged1 iterations \C.\Users\NiCU\AppData\LU:a\\Temp\CS_3_1”2.SEP
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- [The orifice is modeled as an isentropic expansion
- with the following characteristics:
- Area: 1cm?

- Disch Coef: 0.6

Demethianiser_V11.fsd:4 [Release]

name | Release | unit
" IChoked flow is considered through the orifice. l-_Sirea
- [There is risk of sclid COz formation. y_Connfcions
. v Overi |
............................................. p—— T nsi
temperature -240.80731 ‘F
"""" ! mole fraction [CARBOMN DIO=IDE] 0.00050024964
i - mole fraction NITROGEM] 0.003530556A
. o mole fraction [METHAMNE] 0.89853987
——— - mole fraction [ETHAMNE] 0.053047896
SplitRatio K mole fraction [PROPANE] 0.023803584
I mole fraction [IS0OBUTAMNE] 0.006657489
4 mole fraction [n-BUTAME] 0.00645583
mole fraction ISOPENTAMNE] 0.001916674
maole fraction [n-PENTAMNE] 0.002420822
- mole fraction [n-HE=AMNE] 0.0031269334
oo MultiMeas flowe 3418.9769 ko lh
A bl 15.525031 ke / kmal
- An Information Calculator UnitOp is used I C;:mnound flows
......... . w _Phase Fractions
... [o determine the chocked mass flow to it e e e 0.645604

specify the splitter to the orifice.
Wariables taken from the main stream
except k (k=Cp/Cv=1.93).

molar phaseFraction [Salid]

0.

00025347862

l-__Liquid composition

mole fraction
'mM . ;Dldle—lg

mole fraction METHAMNET
mole fraction [ETHARNE]
mole fraction [PROPANE]
mole fraction [ISOBUTAMNE]
mole fraction [n-BUTAMNE]
mole fraction [IS0OPEMTAMNE]
mole fraction [-FEMTANE]
mole fraction [n-HEXANE]

I Overall properties

o

et Rt e e AR YN R

.039443%9a-17
.886749-20
.3805934e-22
.7555753e-24
.0550345e-24
L127140%e-26
.8045e-27
.9629395e-29

I+ Vapor properties

I Liguid properties

I Solid properties
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« EXCELLENT JOB OF CO-LaN

« Able to connect COFE with VMGThermo easily even with
phase mapping

* Able to use non-std thermodynamics and predict solid CO2
formation

« Special thanks to AmsterChem and Jasper van Baten
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