
1986!1989 • Vector(computing( of(1!D(Sn(spherical( geometry(algorithm
• Development(an(adjoint methodology( for(simulation(TMI!2(reactor

Prof.'Haghighat

1989!1992 • Vector(and(parallel(processing( of(2!D(Sn(algorithms
• Simulation( of(Reactor( Pressure(Vessel((RPV)

Prof.'R.'Mattis,'Pitt.
Prof.'B.'Petrovic,'GT

1992!1994 • Parallel(processing( of(2!D(Sn(algorithms(&(Acceleration( methods
• Determination( of(uncertainties( in(the(RPV(transport( calculations

Dr.'M.'Hunter, W
Prof.'B.'Petrovic,'GT

1994!1995 • 3!D(parallel(Sn(Cartesian(algorithms
• Monte(Carlo(for(Reactor( Pressure(Vessel((RPV)(benchmark(using(Weight!window( generator;(deterministic(

benchmarking(of(power(reactors

Dr.'G.'Sjoden,'DOD
Dr.'J.'Wagner,'ORNL

1995!1997 • Directional( Theta(Weight((DTW)(differencing( formulation
• PENTRAN((Parallel(Environment( Neutral( Particle( TRANsport)( code(system
• CADIS((Consistent( Adjoint Driven(Importance( Sampling)(formulation( for(Monte(Carlo( Variance(Reduction
• A3MCNP((Automated(Adjoint Accelerate(MCNP)

Prof.'B.'Petrovic
Dr.'G.'Sjoden,'DOD
Dr.'J.'Wagner,'ORNL

1997!2001 • Parallel(Angular(&(Spatial(Multigrid acceleration( methods( for(Sn(transport
• Hybrid(algorithm( for(PGNNA(device
• PENMSH(&(PENINP(for(mesh(and(input( generation(of(PENTRAN
• Ordinate(Splitting( (OS)(technique( for(modeling(a(x!ray(CT(machine

Dr.'V.'Kucukboyaci, W
Dr.'B.'Petrovi,'GT
Prof.'Haghighat
Prof.'Hgahighat

2001!2004 • Simplified(Sn(Even(Parity((SSn!EP)(algorithm( for(acceleration( of(the(Sn(method
• RAR((Regional(Angular(Refinement)(formulation
• Pn!Tn angular(quadrature( set
• FAST((Flux(Acceleration( Simplified(Transport)
• PENXMSH,(An(AutoCad driven(PENMSH(with(automated(meshing(and(parallel(decomposition
• CPXSD((Contributon Point!wise( cross!section( Driven)(for(generation of(multigroup libraries

Dr.'G.'Longoni,'PNNL
Dr.'A.'Patchimpattapong,'
IAEA
Dr.'A.'Alpan,
Westinghouse'

2004!2007 • TITAN(hybrid(parallel(transport( code(system(&(a(new(version(of(PENMSH(called(PENMSHXP
• ADIES(((Angular!dependent( Adjoint Driven(Electron!photon( Importance(Sampling)(code(system

Dr.'C.'Yi,'GT
Dr.'B.'Dionne,'ANL

2007!2011 • INSPCT!S((Inspection(of(Nuclear( Spent(fuel!Pool( Calculation( Tool(ver.(Spreadsheet), a(MRT(algorithm
• TITAN(fictitious( quadrature( set(and(ray!tracing(for(SPECT((Single(Photon( Emission(Computed( Tomography)
• FMBMC!ICEU((Fission(Matrix(Based(Monte(Carlo(with(Initial(source( and(Controlled( Elements(and(

Uncertainties)(

W.'Walters,'PhD'Cand.
Dr.'C.'Yi,'GT
Dr.'M.'Wenner,'
Westinghouse

2011!2013 • New(WCOS((Weighted(Circular( Ordinated( Splitting)(Technique( for(the(TITAN(SPECT(Formulation
• Adaptive(Collision( Source((ACS)(for(Sn(transport( incorporated( into( TITAN
• AIMS((Active(Interrogation(for(Monitoring( Special!nuclear!materials),( a(MRT(algorithm

K.'Royston,'PhD'Cand.
W.'Walters,'PhD'Cand.

2014!2015 • TITAN!SDM((! includes(Subgroup( Decomposition(Method(for(multigroup transport( calculation
• TITAN!IR(! TITANwith(iterative(image(Reconstruction( (for(SPECT(
• RAPID(! Real!time Analysis(for(spent(fuel(Pool( in&situ detection(

N.'Roskoff, PhD'Stud.
Dr.'K.'Royston'
Dr.'W.'Walters

TITANADIES
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INPUT OUTPUT
src$file C:\Users\ali\Documents\haghD\ufttg\LLNL\INSPCT<s\se.dsrc

COLUMNS 8 fm$file C:\Users\ali\Documents\haghD\ufttg\LLNL\INSPCT<s\se.dfmResponse$Tolerance Detector$Normalization
ROWS 6 imp$file C:\Users\ali\Documents\haghD\ufttg\LLNL\INSPCT<s\se.dimp15.00% 5.28E<10

Burnup Independent$Source
(x,y) 1 2 3 4 5 6 7 8 (x,y) 1 2 3 4 5 6 7 8
1 9000 9000 9000 9000 9000 9000 9000 9000 1 4.60E+07 3.39E+07 2.84E+07 2.48E+07 2.21E+07 1.94E+07 1.56E+07 13036948
2 10000 10000 10000 10000 10000 10000 10000 10000 2 6.89E+07 5.30E+07 4.49E+07 3.86E+07 3.39E+07 2.91E+07 2.26E+07 18101692
3 11000 11000 11000 11000 11000 11000 11000 11000 3 1.00E+08 8.04E+07 6.86E+07 5.84E+07 5.06E+07 4.29E+07 3.23E+07 25047256
4 12000 12000 12000 12000 12000 12000 12000 12000 4 1.42E+08 1.17E+08 1.01E+08 8.51E+07 7.33E+07 6.15E+07 4.53E+07 34204842
5 13000 13000 13000 13000 13000 13000 13000 13000 5 1.98E+08 1.67E+08 1.45E+08 1.22E+08 1.04E+08 8.67E+07 6.28E+07 46492994
6 14000 14000 14000 14000 14000 14000 14000 14000 6 2.68E+08 2.32E+08 2.01E+08 1.69E+08 1.44E+08 1.19E+08 8.52E+07 62072007

Cooling$time Fission$Source
(x,y) 1 2 3 4 5 6 7 8 (x,y) 1 2 3 4 5 6 7 8
1 1 2 5 10 15 20 30 40 1 4.03E+07 4.68E+07 4.25E+07 3.66E+07 3.11E+07 2.57E+07 1.98E+07 12521188
2 1 2 5 10 15 20 30 40 2 6.88E+07 8.12E+07 7.41E+07 6.34E+07 5.32E+07 4.33E+07 3.26E+07 20199639
3 1 2 5 10 15 20 30 40 3 9.82E+07 1.17E+08 1.07E+08 9.08E+07 7.54E+07 6.05E+07 4.47E+07 27169878
4 1 2 5 10 15 20 30 40 4 1.32E+08 1.58E+08 1.44E+08 1.21E+08 9.98E+07 7.93E+07 5.78E+07 34751134
5 1 2 5 10 15 20 30 40 5 1.62E+08 1.92E+08 1.73E+08 1.45E+08 1.19E+08 9.42E+07 6.80E+07 40823941
6 1 2 5 10 15 20 30 40 6 1.49E+08 1.74E+08 1.56E+08 1.30E+08 1.06E+08 8.38E+07 6.03E+07 36229288

Response$(experimental) Response(Calculated)
(x,y) 0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 (x,y) 0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5
0.5 0.5 0.123198 0.230998 0.221266 0.193583 0.166627 0.141523 0.114534 0.083892 0.036611
1.5 0.6 0.3 1.5 0.305453 0.580498 0.561644 0.491674 0.420538 0.353999 0.28285 0.203871 0.087599
2.5 0.8 2.5 0.467647 0.897903 0.880437 0.770597 0.653747 0.543993 0.427576 0.301569 0.127819
3.5 3.5 0.658686 1.271323 1.252983 1.094413 0.922518 0.761393 0.591298 0.410909 0.172554
4.5 1.4 4.5 0.879337 1.696988 1.669344 1.453015 1.219392 1.002015 0.772365 0.532245 0.222616
5.5 1.2 5.5 1.029258 1.978009 1.923356 1.665877 1.394836 1.14574 0.880125 0.605581 0.253192
6.5 6.5 0.57336 1.093457 1.058167 0.914234 0.765146 0.628852 0.482792 0.332139 0.139652

Response$Difference
(x,y) 0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5
0.5
1.5 3.36% <15.25%
2.5 3.82%
3.5
4.5 <3.65%
5.5 4.74%
6.5

run

INSPCT2S

AIMS

 


