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Global CAPE -OPEN project defined a number of
specialized CO interfaces:

Petroleum Fractions interface
(ICapeThermoPetroFractions )

Never implemented
Perceived as incomplete/unfinished

Simulation vendors are adding petroleum fraction
support and extended oll property capabilities into their
products (RefSys, Proll, Unisim )

Interest in having CO -based interfaces to integrate
refinery units (PMCs) In simulation environments
(PMESs)
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What is a refinery unit in this context?

Unit Operation interacting with compounds defined b y
modifiable (petroleum) properties

Sulfur, Viscosity, RON, TBP, metals content, etc

REFINERY REACTOR is used in the SIG name for
historic reasons

Examples of refinery units:

« Conversion reactors (reformer, FCC, hydrocracker , etc)

» Property calculators/setters

« Assay manipulators, basis changers, lumers/delumpers , etc

« Separators and distillation columns are NOT refiner  y units
In this context
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Charter:

Revise and develop the necessary CAPE-OPEN
Interface standards for the use of Refinery Reactor
models in Process Modelling Environments

Key Responsibilities:

Develop required extensions to existing interface
specifications necessary to implement refinery reactor
models as CAPE OPEN units. This may lead to the
creation of new interfaces.

Initiate implementation of petroleum fractions in PMEs
and PMCs.

Deliver results back to the existing SIGs whereon this
SIG can be closed.

way
i
e 21

X

CO'LaN

L&



Initial advise to unit and thermo SIG on modificati ons
required for petroleum fractions.

Definition of scenarios to cover functionality requ ired
for prototyping.

Draft revision of the petroleum fractions interface
specification.

Developed one partial prototype for demonstration a t
the 2007 AGM.
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From 2007 SIG Charter:

Engage unit and thermo SIG on modifications require d
for petroleum fractions.

Further refine scenarios to cover functionality req uired
for implementation.

Initiate approval process of the petroleum fraction S
Interface specification.

Finalize two independent prototypes for demonstratio n
at the 2008 Annual General Meeting in April.
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Early draft petroleum fractions interface documents
specification and IDL

Clarification of get/set methods for different prop erty
types: bulk (stream), compound (specific petroleum
fraction), curve (for each petroleum fraction in

stream)

Decision to eliminate need for unit type (units are typed
as refinery by actions, not tag)

Volume accepted as basis, but not yet fully defined

Eliminated methods redundant with thermo interfaces
(DefineFromPetroFractions superseded by
|CapeMaterialObject.Duplicate from thermo 1.1)
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Changing petroleum fractions ' property values is a delicate
operation:

Might leave set in an inconsistent state as some pr  operties are
changed, but others not updated

Might want to manually change a few property values , but
automatically calculate/estimate the rest

Need for re -characterization of the set of petroleum fractions
properties

Characterization component:
Similar to flash: component accessible to PMC/PME
Provided by PME, thermo, or others.

Decision to post -pone its definition for the initial interface
proposal:

« Refinery PMCs responsible for changing all relevant properties in
a consistent way

Engage other potential interested parties (Spiral, ...)
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Proto#1.:
Shell, AmsterCHEM , SimSci
Property Calculator — Sulphur
Custom PMC in a modified Proll PME
Demoed at 2007 AGM

Proto#2.
BP, SAIC, AspenTech , Honeywell
Mixer/blender and RON calculator
Basic PMC exists - untested!
PMEs (RefSys, Unisim ) extensions in development
To be ready for 2008 AGM

(o)
o | |
o
[
=



Demonstrate the usage of new functions in the
Petroleum Fractions interface: GetPetroProp and
SetPetroProp

Demonstrate the ability to maintain separate
component property values for different streams

Demonstrate the ability of a petroleum unit to modi fy
properties of a petroleum component, using “sulfur
content ” as the example property.

Prototype slides extracted from David Jerome (SImSc 1)
presentation at the 2007 AGM
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Feed shieam name: 1
Description: SimSci CAPE-Open thermadynamic Calculation Option (0.1, 2] Cl
Components:
_Name COMPaLN.. _cas_H eqist... mole_culgl_... c_rilicaIT & crit\_ca\F're... _crilic_gl‘\fol 5 clit\caICo_.. acenl |
H2 0 1333-74-0 20158801, 33189998 1313000 6.4147002...  0.3050000.
H25 1] 7703-06-4 34.081878 37352993 B962910.1 9.8493938..  0.2840000
NH2 ] 7EB4-41-7 17.030559... 40564999 11280000 72470007, 0.2415393,
H2n n F7A2ARAR 1R MA274 RA7 13000 22NRENNN R RS47799 n ??QHﬂﬂﬂl
i | i
All Properties Phases: Awailable Properties and Values:
lE"}EEI'aIWE E_“'E!g" Narne Owverall Liguid
enthalpy iUl . . :
e esilanaahE Vapor enithalpy 128086 168553
pressure fraction (H2] o a
Flow fraction [H25] 0.00222346 0.000344561
fraction fraction [NH3] 0.0164586 0.00275197
phaseFraction fraction (H20] 0.0204523 000389677
density fraction (C1] 0.025333 0.00566042 o]
_\(\scosiFg i ~ Cale -» &l I | 2
=
( Petraleum Bulk Properties: Petroleum Curveﬁ
Name Value ~| ~TmPomEmre— T8 urve TEPCurve D110 |
‘wiatsonk, 11.7661 & oo E1.8176 18838 86325
TrueWaporPressure <not availables = 0.05 32185 337.897 23473 =
ReidvaporPressure B.73282 = o1 367635 In.onm 268 EBE:
FlashPoint <not available: 015 386.706 402.441 28483
PourFaint <ot availablex 0z 418,263 438,698 i e e
CloudPoint <ot availables 0.25 458771 474,453 34552
FreezeFaint <not availablex 03 502,697 510,406 38006
ApilinePoint <not availables 035 543712 547 648 411 64
AP Gravity <not availables n4 F7R FEY Ra 12
Viscositubt DOF it avaizh e T [ | %)
W \
<.._ Narne CriticalPressure Erltlca!’\{n\ume Acentricity | Malecularweight | NormalBoiingPoint | SulphurCantent fad!
NE 006 0.000624253 0457642 165707 453144
NEP 430 2.16285e+005 TR TP g1 9425 ] =i
NEF 450 2.08758e+006 0.000677121 0457034 182452 505,356 0.0122554
NBP 470 2.02498e+006 0.000704336 0517344 191327 516.47 0.054194
NEP 430 1.96501e+006 0.000732049 0538082 200545 527.591 0.104193
NEP B10 1.90758+006 0.000760221 0659247 2107106 538711 0.153001
MRP Fan 1 ARPRRaLNNR N ANN7AAaH N RANRR 220 NN2 Rd9 932 n197a9%81 ()

Petroleum Bulk
Properties:
WatsonK ,
FlashPoint ,
Sulphur , other
Refinery
Inspection
Properties.

Petroleum Curves:
D86Curve,
TBPCurve , etc.

Petroleum
Component
Properties:
MolecularWeight
SulphurContent gj
etc.
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Petro Prototype Unit Operation:
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Stream Name S1 sS2
Phase Mixed Mixed
Thermodynamic system GS-1 GS-1
Temperature F 450.000 450.000
Pressure PsSIG 14.000 14.000
Flowrate LB-MOL/MHR 15815.141 15815.141
Sulfur Content PCT 1.8719 2.8719

Modify bulk
properties

This prototype
illustrates the
modification of
bulk sulphur
content




Modify properties
of petroleum
compounds

This prototype
illustrates the
modification of
compound
sulphur content
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The original Petroleum Fractions Interface used a
single function GetPetroProp for three purposes

Bulk value
Characterization curve
Characterized values for petroleum fractions

This resulted in several property identifiers being
required in order to discriminate between these
different cases; it also made the purpose of the
function less clear.

The SIG has modified the interface to split this fu  nction
Into three functions so that a consistent property
identifier can be used.
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Good, but slow progress towards established goals

Specialized interfaces require much input from

operating companies and much work from software
vendors:

Difficult to coordinate schedules

Worldwide refining industry is extremely busy
standards work drops in the priority list

RR SIG at critical time:
Strong push for 2008 AGM

Continued pressure until petroleum fractions
Interface is fully implemented in major refinery -
aware PMEs
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