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The following XML template is provided as a guide for the Chatbot framework to generate structured XML outputs
based on user prompt.

¥ <Root>
v <Fluid:>
v <Components>
¥ <Component name="abc">
<MolarfFraction»@.1</MolarFraction:
</Component>
¥ <Component name="rvr">
<MolarfFraction»@.YY</MolarFraction:
</Component>
</Components>
<Method>NRTL</Method>
<Phase*VLLE</Phase>
v <Conditions>
<Temperature unit="K">308</Temperature>
<Pressure unit="kPa">38@</Pressure>
</Conditions>
¥ <{ShowProperties>
<FluidDetails>True</FluidDetails>
<MixturePropertyDatarRho</MixturePropertyData
<BinaryInteractionData>False</BinaryInteractionDatas>
</ShowProperties>
¥ <Flashz
<Temperature unit="K">308</Temperature>
¢<Pressure unit="kPa">38@</Pressure>
<Composition»>9.1,@.2,8.1</Composition>
</Flash>
</Fluid>
¥ <Build>
<Add>Source</Add>
<Add»Sink</Add>
¥ <Connect>
<From>Source</From>
<TorSink</Tox
</Connect>
v <Condition>
<Model»SRC1</Model>
<Temperature unit="K">308</Temperature>
<Pressure unit="kPa">38@</Pressure>
</Condition:
</Build>
¥ <Find>
v <Item>
<Name>Source</Name>
¥ <Condition>
<Variable>Temperature</Variable>
<Value»250</Value>
<Comparison>greater</Comparison>
</Condition>
</Item>
v <Item>
<Name>5ink</Name>
</Item>
</Find>
</Root>

Figure S1: Standard XML template



Here, the user prompts, along with the corresponding XML output and responses for each case study, are provided
in this section.

Case Study I: Building Simulation

Prompt: Add a source, compressor, valve, pump, valve and sink and connect them. Now update temperature and
pressure conditions of SRCT model to 450 K and 250 psi

XML Output:

v <Root>
¥ <Build>
<Add >Source</Add>
<Add>Compressor</Add>
<Add>Valvel</Add>
<Add>Pump</Add>
<Add>Valve2</Add>
<Add>Sink</Add>
v<Connect>
<From>Source</From>
<To>Compressor</To>
</Connect>
v<Connect>
<From>Compressor</From>
<To>Valvel</To>
</Connect>
v<Connect>
<From>Valvel</From>
<To>Pump</To>
</Connect>
v<Connect>
<From>Pump</From>
<To>Valve2</To>
</Connect>
v<Connect>
<From>Valve2</From>
<To>»Sink</To>
</Connect>
v<Condition>
<Model>SRC1</Model>
<Temperature unit="K">4508</Temperature>
<Pressure unit="psi">2508</Pressure>
</Condition>
</Build>
</Root>

Figure S2: XML output from OpenAl

APS GUI Output:
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Figure S3: Simulation build in AVEVA™ Process Simulation based on XML



Case study II: Troubleshooting simulation

Prompt: Find all Valves with DP more than 25 kPa

XML Output:

APS Scripting interface Output:

PVl found with
PV2 found with
PWV4 found with
PV5 found with
PV3 found with
PV8 found with
PV7 found with
PV6 found with
XV1 found with
XV2 found with
XV3 found with
XV4 found with
XV5 found with

v <Root>
v<Find>
v<Item>

DP
DP
DP
DP
DP
DP
DP
DP
DP
DP
DP
DP
DP

<Mame>Valve<,/Name>

v <Condition>
<Variable>DP</Variable>

<Value>25</Value>

<Comparison>greater</Comparison:

</Condition>

</ITtem>
</Find>»
</Root>

Figure S4: XML output from OpenAl
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3102 .6420000000007 which is greater than 25

758.42359999995%6

which is greater than 25

68.9476 which is greater than 25
68.9476 which is greater than 25

275.7984 which is
136.8952 which is
58 .00000000800003
56.00000000000003
137.8952 which is

greater than 25
greater than 25
which is greater than 25
which is greater than 25
greater than 25

2867 .7412608588565 which is greater than 25
2867 .7412608588565 which is greater than 25
2867 .7412608588565 which is greater than 25
50.8 which is greater than 25

Figure S5: Response obtained after querying APS simulation - U7 - Refinery Steam Balance.simx



Case study lll: Fluid Creation

Prompt: Get Vapor fraction for a fluid with Water, Ethanol, Acetone, and composition 0.5, 0.4, 0.7 using method NRTL
and phase vapor and single liquid equilibrium. Show the fluid details along with density property data and binary
Interaction data. Also do a flash at 400 K and 200 psi with the same composition

XML Output:

¥ <Root>
v <Fluid>
v <Components>
v <Component name="Water">
<MolarFraction»®.5</MolarFraction®
</Component>
v <Component name="Ethanol™>
<MolarFraction>»®.4</MolarFraction®
</Component>
v <Component name="Acetone">
<MolarFraction»®.1</MolarFraction®
</Component>
</Components>
<Method>NRTL< /Method?>
<Phase>VLE</Phase>
v<Conditions>
{Temperature unit="K">408</Temperature>
<Pressure unit="kPa">»1378.95</Pressure’>
</Conditions>
v <ShowProperties>
<FluidDetails>True</FluidDetails>
{MixturePropertyData>Rho</MixturePropertyDatas>
<BinaryInteractionData>True</BinaryInteractionData>
</ShowProperties>
v<Flash>
{Temperature unit="K">4008</Temperature>
<Pressure unit="kPa">1378.95</Pressure>
<Composition>8.5,0.4,08.1</Composition>
</Flash>»
</Fluid>
</Root>

Figure S6: XML generated from user input



APS Scripting interface Output:

The property Rho was evaluated for the mixture, and the wvalue is 847.894272092838432

Method Description NumParams
0 NRTL Nen-Random Two-Liquid 14
1 Ideal Ideal Gas Law 0

Figure S7: Fluid details obtained after creating fluid in APS

Method Compl Comp) Tmin Tmax aij aji bij bji «cij i dij dji eij eji fij fji aij Bij
0 NRTL WATER WATER 0.00 0.00 0.000000 0.000000 0.00000 0.00000 00 00 00 00 00 00 00 00 00000 0.0
1 NRTL WATER METHANOL 285.25 523.15 0.511068 0.736107 199.85400 -360.69200 0.0 0.0 00 00 00 00 00 00 02442 0.0
2 NRTL WATER ETHANOL 283.15 623.15 1.015340 0.498538 536.26400 -456.00200 0.0 00 00 00 00 00 00 00 01448 00
3 NRTL WATER ACETONE 288.15 523.15 0.000000 0.000000 602.55800 317.55400 00 00 00 0.0 00 0.0 00 00 05343 0.0
4 NRTL METHANOL WATER 28525 523.15 0.736107 0.511068 -360.69200 199.85400 0.0 0.0 00 00 00 00 00 00 02442 00

5 NRTL METHANOL METHANOL 0.00 0.00 0.000000 0.000000 0.00000 0.00000 00 00 00 00 00 00 0.0 00 00000 0.0
6 NRTL METHANOL ETHANOL 273.15 433.15 0.000000 0.000000 -13.08210 640803 00 00 00 00 00 00 00 00 0335 00
7 NRTL METHANOL ACETONE 281.15 473.15 0.000000 0.000000 112.03900 9294490 0.0 00 00 00 00 00 00 00 03084 0.0
8 NRTL ETHANOL WATER 283.15 623.15 0.498538 1.015340 -456.00200 536.26400 00 00 00 0.0 00 00 0.0 0.0 01448 0.0
9 NRTL ETHANOL METHANOL 273.15 433.15 0.000000 0.000000 6.40803 -13.08210 00 00 00 00 00 00 00 00 0335 0.0
10 NRTL ETHANOL ETHANOL 0.00 0.00 0.000000 0.000000 0.00000 0.00000 00 00 00 00 00 00 0.0 00 00000 0.0
11 NRTL ETHANOL ACETONE 288.15 422.55 0.000000 0.000000 218.81100 18.26510 0.0 00 00 00 00 00 00 00 02987 0.0
12 NRTL ACETONE WATER 288,15 523.15 0.000000 0.000000 317.55400 60255800 0.0 00 00 00 00 00 00 00 05343 00
13 NRTL ACETONE METHANOL 281.15 473.15 0.000000 0.000000 92.94490 112.03%00 0.0 00 00 00 00 0.0 00 00 03084 0.0
14 NRTL ACETONE ETHANOL 288.15 42255 0.000000 0.000000 18.26510  218.81100 0.0 00 00 00 00 00 00 00 02987 0.0
15 NRTL ACETONE ACETONE 0.00 0.00 0.000000 0.000000 0.00000 0.00000 00 00 00 00 00 00 00 00 00000 0.0

Figure S8: Binary interaction data

T Pz Vapor Fraction Xy
0 4000 2000 05 1.0 0.395298 05
1 400.0 2000 04 1.0 0062513 04
2 400.0 2000 0.1 1.0 0.012668 0.1
3 400.0 2000 0.0 1.0 0.000000 0.0

Figure S9: Flash results

© 2025 by the authors. Licensed to PSEcommunity.org and PSE Press. This is an open access article under the creative commons
CC-BY-SA licensing terms. Credit must be given to creator and adaptations must be shared under the same terms. See https://cre-
ativecommons.org/licenses/by-sa/4.0/



