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General strategy

e Limited funding - don’t try to be all things to all
people

 Engage with users & communities ->
understand needs

* Target two communities
* Developers, including Uni partners et al.

* Advanced users

Do nottarget naive users, except as viewers of results
pages



General development principles

* Use Web technologies where possible /\

* Allows for deployment in “the cloud” or on the

desktop (e.q., Electron) - mostly desktop for now m
* Use the same front-end “stack’ .

 React)S - Interactivity ‘

e Material Ul - Look and feel +
* Plotly - Plots and graphing

" ;i GUI back-end
« Use the same back-end “stack SCEn
* Python IDAES, Pyomo,

* FastAPI - library to handle reques etc. R —————




Tool walk-through

e Current status

* Basics
* Functionality
e Types of models
 Installation

« Examples/screenshots

* Plans
* New features
* Improvements, refactorings

* Q&A



Flowsheet Visualizer IDAES

Functionality Types of models

Automatic layout of IDAES/Pyomo
flowsheets in Python code

Save as image

View stream table Installation

Start from script, console, or Install IDAES Toolkit with ‘[ui]’ :
Jupyter Notebook pip install ideas-pse[ui]
View and run diagnostics

In Notebook, updates to Docs: https://idaes-ui.readthedocs.io

flowsheet reflected in diagram



Flowsheet Visualizer: Layout

IDAES ‘ ( Diagnostics

sample_visuzlization

< Refresh

Bsave 2R

et Layout

© Help

Diagram ® a5 o 1 Diagnostics BLOGK: FLOWSHEET [ Refresh
Structural 1ssues @ Numerical Issues @
i ' Model Statistics
inlet_1_1 lig_outlet 1 Activated Blocks: 21 (Deactivated: 0)
— Free Variables in Activated Constraints: 166 (External: 0)
» l Free Variables with only lower bounds: 21
D Free Variables with only upper bounds: O
mo1 Free Variables with upper and lower bounds: 42
Ho2 FO3 1 : : 5 :
Fixed Variables in Activated Constraints: 0 (External: 0)
Activated Equality Constraints: 153 (Deactivated: 0)
Activated Inequality Constraints: 0 (Deactivated: 0)
] Activated Objectives: 0 (Deactivated: 0]
- i { )
S —
= vap_outlet_1 WARNINGS @
inlet_2_1 Waming: 13 Degrees of Freedom
‘Waming: Structural singularity found
Under-Constrained Set: 166 variables, 153 constraints
Over-Constrained Set: 0 variables, 0 constraints
L Wamina: Eonned 88 notantial evaluation erors
Stream Table Diagno Lo Hide Fields
Variable s_inlet_2_1 s_inlet_1_1 s01 s02
flow_mol molis 1 1 1 1
mole_frac_comp benzene 05 05 0.5 0.5
mole_frac_comp toluene 0.5 0.5 0.5 0.5
temperature K 298.15 298.15 228.15 298.15
pressure Pa 101325 101325 101325 101325





Flowsheet Visualizer: Rearrange
diagram

i:X) Diagnostics sample_visualization = Refresh @ Save 2 ResetlLayout @ Help
Diagram @ & e 1
=
[ <
inlet_1_1 lig_outlet_1
>——&——(]
Mot HO2 FO3
i —__]
5 vap_outlet_1
inlet_2_1
Stream Table
Variable s_inlet_2_1 s_inlet_1_1 s01 s02
flow_mal mol/s il il 1 1
mole_frac_comp benzene — 0.5 0.5 05 0.5
mole_frac_comp toluene 0.5 0.5 0.5 0.5
temperature K 298.15 298.15 298.15 208.15





Flowsheet Visualizer: Stream table

) Diagnostics

sample_visualization

=~ Refresh @ Save ¢ Resetlayout @ Help

Diagram @ a8 e 1
- <
-
inlet_1_1 lig_outlet 1
r/H-\ L
S ]
Lo Ho2 Foa
> %
vap_outiet_1
inlet_2_1
Stream Table Hide Fields
Variable s inlet. 2 1 s inlet_1_1 s01 s02
flow_mol molis 1 1 1 1
mole_frac_comp benzene  — 05 0.5 05 05
mole_frac_comp toluene  — 0.5 0.5 0.5 0.5
temperature K 29815 20815 29B.15 298.15
pressure Pa 101325 101325 101325 101325





Flowsheet Visualizer: Diagnostics
Panel

‘ |DAES ‘ '\@ Diagnostics sample_visualization

72 Refresh B Save & Resetlayout @ Help

Diagram

inlet_1_1 liq_outlet_1
; —
o(2) of |
Mo Ho2 Fo3
]
vap_outlet_1
inlet_2_1

Stream Table Hide Fields

Variable s_inlet_2_1 s_inlet_1_1 501 s02
flow_maol malls 1 1 1 1l
mole_frac_comp benzene - 0.5 0.5 0.5 0.5
mole_frac_comp toluene - 0.5 0.5 0.5 0.5

temperature K 298.15 298.15 298.16 298.15





Flowsheet Visualizer: Run

sample_visualization < Refresh @ Save & ResetLayout @ Help

Diagram Qe we T Diagnostics BLOCK: FLOWSHEET  / Refresh

Structural Issucse MNumerical Issuese

i > »
o Model Statistics
lig_outlet_1 Activated Blocks: 21 (Deactivated: 0)
. — Free Variables in Activated Constraints: 166 (External: 0)
F -_.| J— Free Variables with only lower bounds: 21
N/ L Free Variables with only upper bounds: 0
Free Variables with upper and lower bounds: 42
Fixed Yariables in Activated Constraints: 0 (External: 0)
Activated Equality Constraints: 153 (Deactivated: 0)
Activated Inequality Constraints: 0 (Deactivated: 0)
_;,< ] Activated Objectives: 0 (Deactivated: 0)

inlet_1_1

o1 HO2 FO3

\.
#
vap_outlet_1
inlet_2_1 p_outlet_ WARNINGS (@)
Waming: 13 Degrees of Freedom

Waming: Structural singularity found
Unscr-Constained Set: 166 wariables 1563 constraints

Diagnostics Logs

Please select a function to check diagnostics resultl





Flowsheet visualizer plans PAES

Advanced Energy Systems

* Bugfixes, possible minor enhancements
* No major features planned in this cycle

* Possible future enhancements include:
* View details of any unit / stream
* Improved diagnostics workflow and visualization
* Editing of model variables
* Integration with Flowsheet Runner



Flowsheet visualizer Q&A IPAES



Flowsheet Runner aka a
WaterTAP Ul TAP &

Functionality Types of models

* API for devs to export IDAES  |IDAES / Pyomo
model output, input variables

 Select model from list
* Set inputs Installation

* Free/fixed Local install, 1-click
« Sweep over range

« Solve (ipopt, etc.)
« Compare different runs https://watertap-
e Sensitivity analysis results org.github.io



Flowsheet Runner: Flowsheets List

Flowsheets

¢~ Flowsheet Name -~ Last Run NEW FLOWSHEET +

BSM?2 flowsheet 9/4/2024
BSM2_P_extension flowsheet 7/23/2024
Dye Desalination flowsheet 9/4/2024
Electrodialysis with concentrate recirculation flowsheet 9/4/2024
Generic treatment train flowsheet 9/5/2024
Granular Activated Carbon (GAC) flowsheet 9/4/2024
LSRRO flowsheet 9/4/2024
Mechanical vapor compression flowsheet 9/4/2024
NF-DSPM-DE flowsheet 9/4/2024
OARO flowsheet 9/4/2024
RO with energy recovery flowsheet 9/4/2024



owsheet Runner: Input Page

ONAWI REGE

LSRRO DEGREES OF FREEDOM: 12

Model Options

INPUT
Analysis Type A
Saved Configurations: b optimization C RESET | RUN
Primary Pumps ~ Booster Pumps ~
Pump 1 outlet pressure Pump 2 efficiency
85 bar Free ~ 0.75 fraction Fixed ~
Lower Upper Pump 3 efficiency
0.1 500.00000001 0.75 fraction Fixed ~
Pump 1 efficiency
0.75 fraction Fixed ~
Pump 2 outlet pressure S Stage 1 ~
65 bar Free ~
- Lower Upper Stage 1 water permeability coefficient
0.1 500.00000001 1.51 LMH/bar Fixed ~
Stage 1 salt permeab{iily coefficient
Pump 2 efficiency ~ 0.13 LMH Fixed =~
0.75 fraction Fixed ~ ’

J Stage 1 membrane area :
~ Pump 3 outlet pressure yi \ | araR mo |l ceaa o« |




owsheet Runner: Optimization Output

OUTPUT
¥ DOWNLOAD RESULT B SAVE CONFIGURATION
Category Variable Units Value
Volumetric flow rate m3/hr 3.6
Feed
NaCl concentration a/L 70
Pump 1 outlet pressure bar 85
Pump 1 efficiency fraction 0.75
Pump 2 outlet pressure bar 65
Pump 2 efficiency fraction 0.75
Pump 3 outlet pressure bar 63.6
Primary Pumps
Pump 3 efficiency fraction 0.75
Pump work kW 16.191
Pump work recovered kW -4.543
Net pump work kW 11.648
Energy recovery % 28.058
Pump 2 efficiency fraction 0.75
Booster Pumps
Pump 3 efficiency fraction 0.75
Stage 1 water permeability coefficient LMH/bar 1.51
Stage 1 salt permeability coefficient LMH 0.13
Stage 1 width m 7.42
Stage 1
Stage 1 permeate pressure bar 1
Stage 1 channel height mm 1
Stage 1 space porosity fraction 0.85
Stage 1 membrane area m2 66.46
Membrane area Stage 2 membrane area m2 141.22
Stage 3 membrane area m2 1.73




owsheet Runner: Compare Page

Feed

Primary Pumps

Booster Pumps

Stage 1

Metric

Volumetric flow rate
NaCl concentration
Pump 1 outlet pressure
Pump 1 efficiency
Pump 2 outlet pressure
Pump 2 efficiency
Pump 3 outlet pressure
Pump 3 efficiency
Pump work

Pump work recovered
Net pump work

Energy recovery

Pump 2 efficiency

Pump 3 efficiency

Stage 1 water permeability

coefficient

Stage 1 salt permeability
coefficient

Stage 1 width

Stage 1 permeate pressure

Stage 1 channel height
Stage 1 space porosity

Stage 1 membrane area

COMPARE

TABLE VIEW
LSRRO 2 ~ LSRRO1 ~
3.6 m3/hr 3.6 m3/hr
70 g/L 70 g/L
85 bar 85 bar
0.75 fraction 0.75 fraction
65 bar 65 bar
0.75 fraction 0.75 fraction
63.6 bar 63.6 bar
0.75 fraction 0.75 fraction
18.588 kW 16.191 kW
-4.526 kW -4.543 kW
14.062 kW 11.648 kW
24.349 % 28.058 %
0.5 fraction 0.75 fraction
0.23 fraction 0.75 fraction
1.51 LMH/bar 1.51 LMH/bar
0.13 LMH 0.13 LMH
7.32m 7.42m
1 bar 1 bar
1 mm 1mm
0.85 fraction 0.85 fraction
66.48 m2 66.46 m2

Value Difference

0.00

0.00

0.00

0.00

0.00

0.00

0.06

0.00

2.40

0.02

241

-3.71

-0.25

-0.52

0.00

0.00

-0.10

0.00

0.00

0.00

0.02



owsheet Runner: Sensitivity

ONAWI REES

LSRRO

Model Options -

INPUT OUTPUT

TABLE VIEW CHART VIEW

DEGREES OF FREEDOM: 12

Net pump work Energy recovery Number of stages Water volumetric recovery Mass water recovery rate Salt rejection Specific en¢
19.675 19.448 3.000 31.296 31.914 99.289
15.933 22.435 3.000 35.611 36.314 99.289
13.847 24.802 3.000 37.412 38.150 99.289
12.543 26.621 3.000 38.425 39.184 99.289
11.648 28.058 3.000 39.081 39.853 99.289

¥ DOWNLOAD RESULTS




Flowsheet Runner: Sensitivity

o i

Model Options +

OUTPUT

TABLE VIEW CHART VIEW

Average water flux - stage 1

Inlet crossflow velocity -

Average water flux - stage 2 0.24 .\.\‘\‘_‘ T stege 1
__ Inlet crossflow velocity -

Average water flux - stage 3 0.22 stage 2
Inlet crossflow velocity -
stage 3
Average NaCl flux - stage 1 0.2
Average NaCl flux - stage 2 \gl Ll
Average NaCl flux - stage 3 0:1s '\_‘_\_‘\.\‘
0.14
Inlet Reynolds number - stage 1
0.12
Inlet Reynolds number - stage 2
0.1
Inlet Reynolds number - stage 3 0.2 0.4 0.6
Inlet crossflow velocity - stage 1 Pump 2 efficiency (fraction)

Inlet crossflow velocity - stage 2

Inlet crossflow velocity - stage 3




Flowsheet Runner: Sensitivity

LSRRO

Model Options

OUTPUT

TABLE VIEW CHART VIEW

DEGREES OF FREEDOM: 10

Salt permeability coefficient - stage 3 Average water flux - stage 1 Average water flux - stage 2 Average water flux - stage 3 Average NaCl
11.375 21.042 8.500 11.534
12.016 21.043 8.704 12.216
12.600 21.044 8.917 12.893 .
12.600 21.054 10.209 12.349
12.600 21.054 10.209 12.349
12.600 21.054 10.209 12.348
12.600 21.061 11.071 12.317
12.600 21.061 11.071 12.317
12.600 21.061 11.071 12.316

¥ DOWNLOAD RESULTS



Model Options -

Mass water recovery rate

Salt rejection

Specific energy consumption

Electricity cost

Total membrane area

Annual feed flow

Annual water production

Levelized cost of water

Total CAPEX LCOW

Primary pump CAPEX LCOW

Booster pump CAPEX LCOW

Energy recovery device CAPEX
LCOW

Mamhrana CADEY | COAD

Pump 2 efficiency (fraction)

Flowsheet Runner: S

0.3-

0.2-

ensitivity

TABLE VIEW

0.2

OUTPUT

CHART VIEW

0.4 0.6

Pump 3 efficiency (fraction)

0.8

e o 2 &=
~ o o

Qo
o
Electricity cost ($/m3 of product water)



Flowsheet Runner plans: Cross-
project

Jse across
DAES flowsheet
orojects

* Project
oranding

* Project
flowsheets

____________

Fixed =~




Flowsheet Runner plans

» Software repository alignment with cross-project goals
» Better dependency management and maintenance

 Add support for IDAES “decision support” applications
» Streamline API/tools to add existing flowsheets
» Possible integration with Ahuora GU/
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Flowsheet runner Q&A T2
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PARETO Ul

Functionality

Decision-support tool for
produced water management

Given a network of sources,
sinks, etc., optimize
Infrastructure buildout
alternatives

User can edit any input, or
override optimization choices

Compare solutions with tables
and charts

(O) PARETO

Types of models

Pyomo PW networks created
from Excel spreadsheets

Installation
One-click native installer

Docs: https://www.project-
pareto.org/software/



PARETO Ul: Pre-bullt “scenarios”

Desalination options
(with multiple technology/sizing
options)

Pipeline
construction options

Clean brine treatment options
(with enhanced evaporation/sizing
options)

Shallow
injection well
options

.............

Water sharing
option

ﬁegend \

O Production pad

® Completions pad

S

% PW injection option

........

PW treatment option

Treated PW pit option

PW desalination
option
- PW sharing option

*e
2%t
» 0
»* to

3 .
. .
. .
oot

Existing

pipeline

k Pipeline option /




PARETO Ul: Configure scenario

INNI1trg

© PARETO

(=) o

Scenario

P2

v VIEW SCENARIO LIST

Data Input Optimization Setup Model Results
Input Summary P2
Network Diagram
Plots B
Input Summary v
Dynamic Inputs A
Statistic Value Units
Completions Demand
Total Completions Demand 1,446,429 bbl
Disposal Operational
. . Total Produced Water 2,825,953 bbl
Cost
Total Starting Disposal Capacity 2,525,714 bbl
Treatment Operational
Cost Total Starting Treatment Capacity 0 bbl
Completions < 4
PadOutside System
Desalination

Technologies
Desalination Sites
Trucking Time

Pad Rates

CONTINUE TO OPTIMIZATION ->



PARETO Ul: Configure scenario

InntLits (7

©) PARETO Scenario i VIEW SCENARIO LIST
&) & @
| 4
Data Input Optimization Setup Model Results
Input Summary . P2

Network Diagram

Plots
Completions Demand (bbl/day) Siolsrom S Raw Filters
Dynamic Inputs ~
4 CompletionsPads TO1 T02 TO3 To4 TOS T06 T07 TO8 T09 T10
Completions Demand
CPO1 0 10,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000
Disposal Operational
CP02 0 0 0 0 0 0 0 0 0 0
Cost
CPO3 0 0 0 0 0 0 0 0 0 0
Treatment Operational ] »
Cost
Completions
PadOutside System
Desalination

Technologies
Desalination Sites
Trucking Time

Pad Rates

CONTINUE TO OPTIMIZATION -



PARETO Ul: Optimize

@ PARETO Scenario Baseline b VIEW SCENARIO LIST
=) O
Data Input Optimization Setup Model Results
OPTIMIZATION SETTINGS
Objective Selection @ Minimize Cost v
Solver @ l CBC (Free) - ‘
CBC (Free)

Maximum Runtime @ Gurobi (Commercial)
Optimality Gap @ 0 %
Water Quality @ False -
Hydraulics @ False -

Advanced User Options v

OPTIMIZE >
& BACK OPTIMIZE >



PARETO Ul: Result summary

@ PARETO Scenario Baseline v VIEW SCENARIO LIST
5] o O
Data Input Optimization Setup Model Results
Dashboard
Sankey ® Recycling Rate © Total Disposal == Sourced Water
\ 62% 1,045,956 bbl 761,605 bbl

; Network Diagram

Results Tables v

CAPEX OPEX

Pipeline
Treatment
Storage
Disposal

17.3%

60.7%

82.7%

0.0345%
0%

Disposal
Source
Treatment
Piping
Trucking

& REVIEW INPUTS & SETTINGS




PARETO Ul: Results Sankey diagram

@ PARETO Scenario Baseline he ‘ VIEW SCENARIO LIST
a o O
Data Input Optimization Setup Model Results
Dashboard ‘ Piped v ‘ Time & Location Filters
Sankey @

Network Diagram

Results Tables v

& REVIEW INPUTS & SETTINGS




PARETO Ul: Override optimizer

@ PARETO Scenario Baseline = VIEW SCENARIO LIST
5] o O
Data Input Optimization Setup Model Results
Dashboard
A + ADD INFRASTRUCTURE OVERRIDE
Sankey Infrastructure Buildout
Network Diagram CAPEX Type Location Destination Technology Capacity Override Value

Results Tables A

Treatment Facility RO2 _ cB 50,000 bbl/d To adfi more opti‘ons, edit the Pipeline Diameter Values
table in the data input section.
Overview
Pipeline Construction PP04 N09 - 4 in
Infrastructure Buildout
Pipeline Construction S02 CPO1 = 6 in O ¢
Piped
4
Cost Piped Pipeline Construction RO2 S02 = 6 in O 6
8
Trucked Pipeline Construction NO9 CcPO2 - 4 in O
12
Cost Trucked
Pipeline Construction NO09 RO2 - 6 in O ["Valte™™=
Sourced
Pipeline Construction NO09 NO7 B 6 in O Value

Cost Sourced

Pad Storage In Rows per page: 50 + 1-7of 7

Pad Storage Qut + ADD INFRASTRUCTURE OVERRIDE

Cost Disposal

Cost Treatment

& REVIEW INPUTS & SETTINGS RE-RUN OPTIMIZATION ->

4




PARETO Ul: Compare solutions

@ PARETO Home / Baseline override / Compare Scenarios VIEW SCENARIO LIST
Scenario Reference
Baseline override ~ @ Baseline v
Outputs A
Key KPIs ® Recycling Rate -49% © Disposal-359,584 bbl| = Sourced +988,395 bbl
Dashboard . .
Baseline override 14% 686,372 bbl 1,750,000 bbl

Infrastructure Buildout vs Baseline vs 62% vs 1,045,956 bbl vs 761,605 bbl
Dynamic Inputs v
Static Inputs v

CAPEX -4% OPEX +57%

Manual Overrides v

Bl Pipeline B Trucking
20M B Disposal B Piping

I Treatment B Disposal

B Storage M Treatment
15M Bl Sourced

io0M

5M

Baseline override Baseline Baseline override Baseline

Results Comparison 9]



PARETO Ul: Show on map (beta)

@) PARETO Scenario demo map ks VIEW SCENARIO LIST
Data Input Optimization Setup Model Results
PARETO Input File demo map ~

Network Diagram

Plots

Dynamic Inputs ~
Completions Demand
Disposal Operational Cost

Treatment Operational
Cost

Completions PadOutside
System

Desalination
Technologies

Desalination Sites
Trucking Time
Pad Rates
Flowback Rates

Node Capacities

PARETO Input File

A PARETO input file has been generated based on the schematic file
uploaded. Fill out this input file and upload it here to begin your
optimization

Download PARETO input file

UPLOAD PARETO INPUT FILE J

== |_eaflet | © OpenStreetMap contributors

View Full Network Map

CONTINUE TO OPTIMIZATION -

A




PARETO Ul plans  © ™"



PARETO Ul Q&A © e



&5

“Superstructure” Ul PROMMIS
Functionality Types of models
Create and solve IDAES / Pyomo
superstructures
Initially working with zero- _
order known performance Installation
Goal: Build Pyomo models WIP, currently only from source
to incorporate more
complex technology https://github.com/prommis/

options prommis-ui



Superstructure: Create

PROMMIS

Superstructures

0 Input Parameters

Build Superstructure

Input Parameters

Plant Start Year

2028

Operational Lifetime (years)

11

Key Components

Results

¥ EXPORT

L7

No items added

NEXT ->

e

SOLVE -



Superstructure: Build

PROMMIS
& Superstructures 9

@ 'nput Parameters © 5uil superstructure Reslts & EXPORT ‘ SOLVE - ‘
it STAGE
¢ STREAM
Il ORGANIZE
« Shredded REPM »
« Shredded REPM »
« Solid REPM « « Leached REEs ¢
stage stage + Oxidized REPM + stage stage « Nd203 »

i + Shredded REPM » + Leached REES, Fe » +

[VELUE Extreme Heating + Demagnetized REPM » | Selective | OAP
Disassembly Leaching
Hydrogen + Demagnetized REPM « | Hydom. |
» Acid Dissolution Extracti

Decrepitation
4 Blank [

m
4 Blank [ Acid-Free Dis
i

] Blank
Acid-Free Dis
Extra 20

Automatic
Disassembly

IEII +
IIII +

A
[A]



Superstructure: Solve

PROMMIS ©

Superstructures

° Input Parameters 0 Build Superstructure e Results

& Shredded REPM

€ Shredded REPM %

stage stage stage stage
‘ Shredded REPM %

o Shredding  ©f

+ 4 Acid-Free Dis N

~ Extraction2

Stream Table

Component Units Shredding Inlet Blank Inlet Blank Inlet Acid-Free Dis. Extraction 2 Inlet Outlet



&
Superstructure Ul plans PROMMIS

* Finish prototype
* Build zero-order models with known performance for
technologies

» UX testing/feedback with real users

* Additional applications
* PrOMMIS
 Other PSE projects



&5
Superstructure Ul Q&A PROMMIS



2

¢
FOQUS - < CCSI”

Framework for Optimization, Quantification of Uncertainty, and

Surrogates

Functionality Types of models

Run Aspen, gPROMS Aspen, gPROMS (with license)
models IDAES/Pyomo

Also run IDAES or Pyomo _

models Installation

Optimization, UQ, sDOE, Python local install:
surrogate modeling pip install ccsi-foqus

Run on desktop (Python
GUI) Docs: https://foqus.readthedocs.io



FOQUS: Create a flowsheet

- FOQUS -- [not saved yet] (oo == 4% FOQUS -- [notsa (e [=@]=]
Session Flowsheet Uncertainty Optimization Surrogates DRM-Builder Help Settings Session Surrogates  DRM-Builder Help Settings
Metadata | Description I Change Log ‘ 6 Node Edit =
Session Name: Simple_Flow| | 2 (required) 53 [ o Apply ] [ ¥) Revert ] [’ Run (this node only for *Sﬁ"g)l @ Stop Run
Version: 00.00 Variables [ Position I Post Processing l
Confidence: experimental v] Name: [cale v | [ visble
= Error Status
D: 3fa49a4516984b1fa9dc2e251f5e772d | (generated)
Code: -1
Creation Time: (generated)
Message: Did not finish 214
Modification Time: (generated)
. Type: [None v] Model: [ v
calc =
Input Variables 3

8ac|4 =

Name Value Unit Default Min Max Description Tags
1a 10| 8g oo  -20 20| 8e 0

2x 40| 8h |00 10 40| 8f 0

m

X # WO VO o]

Qutput Variables

Settings LV

Working Directory: C:\Users\jeslick\work\test2




FOQUS: Run optimization

~,* FOQUS - U:\BFB_opt2_res.json - Last saved: 2014-09-03T09:41:43

©. @ @

Session Flowsheet Uncertainty

®
y=f(x]
Surrogates Help

Problem | Solver

!—l—!ﬁ
Eﬂbm .s_:oi

3
L=

Update delay (ms): 500

O Optimization Solver Messages

TUETGUOIT U COMPIELE, TULEH CIapsSe TImes
Iteration 1 Complete, Total Elapsed Time:
Iteration 2 Complete, Total Elapsed Time:

\ 4

Iteration 3 Complete, Total Elapsed Time:
I Iteration 4 Complete, Total Elapsed Time:

S Complete, Total Elapsed Time:
Iteration 6 Complete, Total Elapsed Time:
Iteration 7 Complete, Total Elapsed Time:
Iteration 8 Complete, Total Elapsed Time:
Iteration 9 Complete, Total Elapsed Time:
Iteration 10 Complete, Total Elapsed Time:
Iteration 11 Complete, Total Elapsed Time:
Iteration 12 Complete, Total Elapsed Time:
Iteration 13 Complete, Total Elapsed Time:
Iteration 14 Complete, Total Elapsed Time:
Iteration 15 Complete, Total Elapsed Time:
Iteration 16 Complete, Total Elapsed Time:
Iteration 17 Complete, Total Elapsed Time:
Iteration 18 Complete, Total Elapsed Time:
Iteration 19 Complete, Total Elapsed Time:
Iteration 20 Complete, Total Elapsed Time:
Iteration 21 Complete, Total Elapsed Time:
Iteration 22 Complete, Total Elapsed Time:
Iteration 23 Complete, Total Elapsed Time:
Iteration 24 Complete, Total Elapsed Time:
Iteration 25 Complete, Total Elapsed Time:
Iteration 26 Complete, Total Elapsed Time:
Iteration 27 Complete, Total Elapsed Time:
Iteration 28 Complete, Total Elapsed Time:
Iteration 29 Complete, Total Elapsed Time:
Iteration 30 Complete, Total Elapsed Time:
Iteration 31 Complete, Total Elapsed Time:
Iteration 32 Complete, Total Elapsed Time:
Iteration 33 Complete, Total Elapsed Time:
Iteration 34 Complete, Total Elapsed Time:

26084.0 s, Objective:
27909.0 s, Objective:
29748.0 s, Objective:
31561.0 s, Objective:
33430.0 s, Objective:
35347.0 s, Objective:
37198.0 s, Objective:
39071.0 s, Objective:
40911.0 s, Objective:
42723.0 s, Objective:
44641.0 s, Objective:
46495.0 s, Objective:
48367.0 5, Objective:
50212.0 s, Objective:
52052.0 s, Objective:
53939.0 s, Objective:
55792.0 s, Objective:
57666.0 s, Objective:
59446.0 s, Objective:
61291.0 s, Objective:
63160.0 s, Objective:
64981.0 s, Objective:
66788.0 s, Objective:
68659.0 s, Objective:
70499.0 s, Objective:

‘ITB!ATION 35: 30/30 Err: 1TOTAL Complete: 1080 Err:4

E=]

1910.U'S, OUJECUVE: 131 110301995
3805.0 s, Objective: 131.116581993

7146.0 s, Objective: 131.116581993

10607.0 s, Objective: 131.116581993
12475.0 s, Objective: 131.116581993
14358.0 s, Objective: 131.116581993
18167.0 s, Objective: 131.116581993
20429.0 s, Objective: 131.116581993
22299.0 s, Objective: 131.116581993
24171.0's, Objective: 131.116581993

131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131.116581993
131116581993
131.116581993
131.116581993
131.070893386
131.070893386
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FOQUS: Connect to Aspen models
through “Sinter”

© @@Q@O@. @

------




FOQUS: More functions not covered
here

."’. FOQUS -- [not saved yet]

JPDODOD O

Session | | Flowsheet Uncertainty Optimization Surrogates DRM-Builder Help Settings

Metadata | Description | Change Log

Session Name: Simple_Flow] | 2 (required)
Version: 00.00

Confidence: [experimental = }

ID: 3fa49a4516984b1fa9dc2e251f5e772d | (generated)
Creation Time: (generated)

Modification Time: (generated)




\
FOQUS plans -5n CCSI-

» Refer to CCSI2 leadership for detalls

* Ul is currently in maintenance mode

 Integration with other tools could require refactor into Web
stack



Ssummary

* Flowsheet Visualizer
* Developer-focused, view and run diagnostics on flowsheets

* Flowsheet Runner
» User-focused, parameterize and run flowsheets and sensitivity analyses

« PARETO UI
» User-focused, parameterize and run produced water models

e Superstructure Ul
» User-focused, create and run (constrained) superstructure models

 FOQUS
* Developer-focused, create and run Aspen or Pyomo flowsheets, many
additional analysis features



Final Q&A

Contact:
Dan Gunter (LBNL)
dkgunter@lbl.gov



Acknowledgement and Disclaimer

Acknowledgement: This document has been created by an author at Lawrence Berkeley
National Laboratory under Contract No. DE-AC02-05CH11231 with the U.S. Department of
Energy. The U.S. Government retains a non-exclusive, paid-up, irrevocable, world-wide
license to publish or reproduce the published form of this document, or allow others to do
so, for U.S. Government purposes.

Disclaimer: This presentation was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States Government, nor any
agency thereof, nor any of their employees, nor any of their contractors, subcontractors, or
their employees, make any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government, any agency
thereof, or any of their contractors or subcontractors. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government,
any agency thereof, or any of their contractors.



