U.S. Department of Energy

National Energy Technology Center

Office of Fossil Energy – Opportunity Notice

Introduction
The National Energy Technology Laboratory (NETL) is interested in submitting one or more applications to the following anticipated Funding Opportunity Announcement and is seeking partner organizations to complement its capabilities:
Lab Call Compliment to Funding Opportunity Announcement (FOA) Number DE-FOA-0001414, FY 2016 Continuation of Solicitation for the Office of Science Financial Assistance Program
The mission of the DOE Office of Science Advanced Scientific Computing Research (ASCR) program is to advance applied mathematics and computer science; deliver the most advanced computational scientific applications in partnership with disciplinary science; advance computing and networking capabilities; and develop future generations of computing hardware and tools for science, in partnership with the research community, including U.S. industry. The strategy to accomplish this has two thrusts: developing and maintaining world-class computing and network facilities for science; and advancing research in applied mathematics, computer science, and advanced networking.

The priority areas for ASCR include the following:

· Develop mathematical models, methods and algorithms to accurately describe and predict the behavior of complex systems involving processes that span vastly different time and/or length scales.

· Advance key areas of computer science that enable the design and development of extreme scale computing systems and their effective use in the path to scientific discoveries and transform extreme scale data from experiments and simulations into scientific insight.

· Advance key areas of computational science and discovery that support the missions of the Office of Science through mutually beneficial partnerships.

· Develop and deliver forefront computational, networking and collaboration tools and facilities that enable scientists worldwide to work together to extend the frontiers of Science.  

The computing resources and high-speed networks required to meet Office of Science needs exceed the state-of- the-art by a significant margin. Furthermore, the system software, algorithms, software tools and libraries, programming models and the distributed software environments needed to accelerate scientific discovery through modeling and simulation are beyond the realm of commercial interest. To establish and maintain DOE's modeling and simulation leadership in scientific areas that are important to its mission, ASCR operates

Leadership Computing facilities, a high-performance production computing center, and a high-speed network, implementing a broad base research portfolio in applied mathematics, computer science, computational science and network research to solve complex problems on computational resources that are on a trajectory to reach exascale within a few years.

Goals

NETL intends to develop the capability for Exascale Simulation of multiphase energy conversion devices.  This work will be based on the use of the NETL MFiX code.  The resultant code will have the capability to model billions of reacting particles enabling the solution of an entirely new class of problems describing energy conversion devices.  Such flows consist of bubbles or particles suspended in a fluid, exchanging mass, momentum and energy and undergoing physicochemical changes. An accurate way to model such flows, called the discrete element method (DEM), is to track individual particles or bubbles within the surrounding, flowing fluid. However, the computational cost of this method is very high. As a result, today DEM is used to model only lab-scale reactors that contain millions of particles, whereas small or pilot-scale reactors may contain billions of particles. The capability to model billions of reacting particles will make it possible to solve an entirely new class of problems.  It will enable simulations of small energy conversion reactors (~1 MW) that surpass experiments at that scale in cost, speed, and knowledge gained. DEM simulations could provide validation data or accurate constitutive equations for the (coarse-grained) two-fluid models (TFM) required for simulating large scale reactors such as gasifiers, CO2 adsorbers, and chemical looping combustors.  The objective will be addressed with a modified version of MFIX (https://mfix.netl.doe.gov/), a suite of multiphase computational fluid dynamics models whose development was supported by DOE-FE programs such as gasification, computational energy science and carbon capture.   MFIX has three decades of development history, and its open source distribution started in 2001. It currently has over 3500 registered users from universities, industry, and government labs. It is being cited by an increasing number of journal articles every year, and the number of citations currently exceeds 200 per year. The physics from MFIX has been incorporated into leading commercial CFD codes, making it available to a large number of users from industry. 
MFIX consists of over 100K lines of primarily FORTRAN code and runs on a wide range of parallel architectures. It supports a range of output formats including both proprietary binary files as well as publicly supported VTK and NetCDF formats.

Requirements / Qualifications

To develop exascale capabilities in the MFIX code, termed MFIX-Exa, NETL is seeking expertise in the following:
· Load balancing in DEM simulation - scalability of DEM suffers primarily from the non-uniform distribution of the particles across processors, resulting in a load imbalance
· Scalable linear solvers for the eulerian fluid components of the DEM algorithm;

· Reduction of the “memory footprint” of DEM simulations
· Post processing and visualization of large data sets resulting from MFIX-Exa simulation; and
· Uncertainty quantification methods that will scale efficiently with MFIX-Exa.
Instructions 
Each submittal shall include the following:  a) Cover Page that identifies the entity name, address, and point of contact information; b) Technical Discussion (not to exceed 2-pages) which addresses the requirements and qualifications identified above as well as the evaluation criteria identified below including key personnel contributions and facilities and equipment; and c) Budget Page summarizing the overall proposed project cost contribution 

Please limit responses to a maximum of 4-pages of text, single spaced, 11-point font, with 1-inch margins.  Illustrations, maps, figures, and tables may be used to supplement your response; the maximum length of your response including illustrations, maps, figures, and tables is 7 pages. Responses must be provided as a PDF attachment to the email, not to exceed 10 MB in size.

Responses Due

Responses to this Opportunity Notice are due no later than 8:00 AM EST February 22, 2016 Responses are to be submitted electronically in Adobe Acrobat PDF to the National Energy Technology Laboratory (NETL) at the following e-mail address: RIC-STRATEGIC-PARTNERS-RFI@NETL.DOE .GOV
Proposers can expect to receive a response from NETL in early April.

Evaluation Criteria

Submittals will be evaluated on the following criteria:
(1) Overall technical understanding and merit 
(2) Qualifications and experience of proposed key personnel including organizational and management experience 

(3) Adequacy of proposer’s experimental facilities and equipment; and
(4) Adequacy and feasibility (reasonableness) of the proposed budget.  

Each criterion will carry equal weight.  The selection decision will be based on overall best value.

Contacts

For questions regarding this Opportunity Notice, please to contact NETL at RIC-STRATEGIC-PARTNERS-RFI@NETL.DOE .GOV
Administration by Federal and Non-Federal Personnel: When considering responses to this Opportunity Notice, Federal employees are subject to the non-disclosure requirements of a criminal statute, the Trade Secrets Act, 18 USC 1905; the Government may also seek the advice of qualified non-Federal personnel. The Government may also use non-Federal personnel to conduct routine, nondiscretionary administrative activities. The respondents, by submitting their response, consent to DOE providing their response to non-Federal parties. Non-Federal parties given access to responses must be subject to an appropriate obligation of confidentiality prior to being given the access. Submissions may be reviewed by support contractors and private consultants.
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