IDAES

Overview

* Next generation modeling and optimization platform
* Flexible and open model
« Complete provenance information

« Supports advanced solvers and computer
architecture

* Intrusive UQ
* Process Synthesis, Integration, and Intensification
* Process Control and Dynamics
« Apply to development of novel energy systems
« Chemical Looping
« Oxy-combustion
 Transformational Carbon Capture
* Not intended to compete with commercial simulators
* Intended to be
* National Lab and University Capability
* Open Source
» Builds on knowledge gained from CCSI

Conceptual Design

« Conceptual Design and Process Integration through
advanced tools for Superstructure Optimization

* Despite previous work , no general tool for
Superstructure Optimization (MIPSYN only exception)

Solvents and Reactive Distillation
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Contact

David Miller: david.miller@netl.doe.gov

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, makes 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 or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the United
States Government or any agency thereof
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Laboratory and/or
Literature Data

Fitting Algorithms for
Physical Properties,
Thermodynamics
and Kinetics

Process Model
Library

Models for Specific
Applications and
Innovative Concepts
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Process Dynamics
Process Control
Process Optimization

|ldentify New Advanced
Energy Concepts
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Analysis of Energy
Systems

Conceptual Design
Process Synthesis
Process Integration

Understand Data
Requirements

Investigate Multiple
Scenarios across Time
and Length Scales

Incorporation and Assessment of Uncertainty Across Models/Scales

Inherently Dynamic Systems — Design & Control

Solvers and Computational Platform to Enable Solution of Large Scale Problems

Data Management: Data, Provenance, Organize Models, Link Scales/Tasks

Chemical Looping

Process Design:
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Thermophysical Properties and Kinetics
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* Online Databases

* Commercial Databases
* Published Data

* Property Packages
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Projects

2. Advanced Energy Systems: Conceptual Design, Optimization, UQ, and
Intensification

2.1. Advanced Optimization Strategies for Bubbling Fluidized Bed
Larry Biegler, Mingzhao Yu, David Molina Thierry
2.2 Advanced Oxycombustion Systems Optimization
Larry Biegler, John Eason, Jinliang Ma
2.3 Chemical Looping Systems Optimization
Andrew Lee, TBD
2.4 Molecular design of oxygen carriers for chemical looping
Chrysanthos Gounaris, Chris Hanselman
2.5 Tools for Kinetics and Thermophysical Properties
Nick Sahinidis, Zach Wilson, Marissa Engle
2.6 Advanced Solvent System Optimization
John Eslick, Debangsu Bhattacharyya, Paul Akula
2.7 Conceptual Design Tools
Ignacio Grossmann, Qi Chen, John Siirola

3. Software Architecture, Algorithms, and Distributed Computing

3.1 System Architecture

John Siirola, Dan Gunter
3.2 Optimization Algorithms and Parallel Computing

Nick Sahinidis, Benjamin Sauk, Dan Gunter, John Siirola
3.3 Data Management and Workflow

Deb Agarwal, You-Wei Cheah

Software

Pyomo

 Modeling language selected for IDAES
Developed at Sandia National Lab
Based on Python
Open Source
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Parallel Computing

Control ALU ALU
Development of

algorithms for parallel
computing, both CPU and
GPU will be explored
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Data Management Framework (DMF)
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