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PROFESSIONAL EXPERIENCE & ACHIEVEMENTS
Senior R&D Staff, Oak Ridge National Laboratory

07/11-present

Improvement of the CASL VERA MPACT for advanced reactor analysis (Molten-
salt reactors, Magnox, BWR, Yellowstone energy reactor)

Leading the SCALE-XSProc maintenance and improvement for multigroup cross
section processing for transport calculation

Development of the AMPX 1597-group library for advanced reactor (Sodium
cooled fast reactors, fast and thermal Molten salt reactors) analysis and its
verification and validation (NRC)

Development of the spatially dependent Embedded Self-Shielding method
Improvement of the SCALE code package for various advanced reactor (PWR,
BWR, MSR, SFR, HTGR) analysis (NRC :: on going)

Improvement of the SCALE cross section processing procedure for fast reactor
analysis (NRC :: on going)

Leading the improvement of methodologies, accuracy and performance for the
CASL neutronics simulator MPACT :: Cross section library, resonance self-
shielding methods, burnup and neutron/gamma transport/diffusion solver (on-
going)

Development of multi-group cross section library for the CASL neutronics
simulator MPACT :: 51-, 47- and 8-group MPACT libraries, and simplified burnup
chain with 255 nuclides

Development of a 2-step reactor physics analysis procedure for liquid salt-
cooled Advanced High Temperature Reactor

Development of MOC based resonance self-shielding methodology and
eigenvalue calculation modules for doubly heterogeneous particulate TRISO
fuels for the SCALE code package

Improvement of an accuracy of the SCALE6.2 multi-group procedure by using
SCALE-CENTRM/NEWT(or KENO) :: Group structure optimization, 2D MOC
slowing down capability with high order scattering, and new weighting function
Development of a new procedure and programs to generate resonance data
(Intermediate resonance parameter, Bondarenko F-factors, subgroup data) in



06/89-06/11

AMPX :: LAMBDA, IRFFACTOR and SUBGR

= Development of a resonance treatment methodology called Embedded Self-
Shielding Method (ESSM) based on intermediate resonance approximation

= Development of a new resonance self-shielding method with ESSM coupled with
0-D pointwise slowing down calculation for explicit resonance interference

® Development of a new transport lattice code SCALE-POLARIS :: ESSM
Resonance self-shielding and MOC

= Development of an automatic program CGOP to optimize coarse energy group
structure

® Feasibility study on the applicability of the SCALE code package to the PWR
small modular reactors

® Uncertainty analysis for the PWR spent fuels in the storage pool by utilizing a
random sampling method

® Enhancement of the computational efficiency and convergence stability of
SCALEG.2-NEWT (>5 times speedup)

® Enhancement of the computational efficiency of Denovo-MOC (>4 times
speedup)

m Assessment and testing of the ANL NEAMS neutronics code package
PROTEUS

= Development of a new unresolved resonance treatment method for the SCALE
code package

Researcher(1989), Senior Researcher(1992), Principal Researcher(2003), Korea

Atomic Energy Research Institute

® Reactor physics analysis and design for the Korean PWRs (Westinghouse and
ABB-CE type reactors)
o Initial and reload cycle nuclear design
o Incore fuel management: Long term fuel cycle, fuel and burnable poison

optimization, low leakage loading pattern

o Safety analysis
o Uncertainty analysis for key nuclear parameters

= Development and licensing of the Korean small and modular reactor SMART
o Development of reactor core design procedure
o Uncertainty analysis for key nuclear parameters
o Reactor core design and licensing

= Development of a neutron/gamma cross section library processing code system
for the transport codes KARMA and DeCART

® Development and licensing of the transport lattice code KARMA for the nuclear
design of the operating Korean PWRs

® Development of the whole core transport simulator DeCART for PWR and

HTGR (High Temperature Gas Cooled Reactor)

Development of a Monte Carlo-depletion code package MCDEP

Analysis of various critical experiments

Development of a dynamic control rod worth measurement procedure

Development of 2-step reactor physics analysis code packages for PWR, VHTR

and SCWR (Super Critical Water Reactor)

= Development of various reactor physics related methodologies such as neutron
and gamma transport, resonance treatment, burnup, criticality spectrum,
acceleration schemes and spatial discretizations

® Uncertainty evaluation for various reactor physics code packages for nuclear
design of PWR and small modular reactors: reactivity, power distribution,
reactivity coefficients, control rod worth

® Conceptual design of a research reactor with plate type fuels

® Analysis of TRISO particle based PWR deep burn core

= Professional experience on various neutronics code packages



03/10-12/10

06/09-12/09

06/08-05/09

01/97-05/00

04/94-03/95

SIEMENS-KWU: FASER/MULTIMEDIUM/MEDIUM

STUDSVIK SCANDPOWER: CASMO, HELIOS

ABB-CE: DIT/ROCS

KAERI: KARMA/MASTER

OTHERS: SCALE, DRAGON, WIMS, MCNP

= Development of a graphical radiation shielding procedure by utilizing the DORT
code

Adjunct Lecturer at Department of Nuclear Engineering, Kyunghee University

= Advanced numerical methods for reactor physics (Graduate course)

= Nuclear fuel cycle (Graduate course)

Research Consultant to Oak Ridge National Laboratory

® Library generation for the transport lattice codes using SCALE and AMPX

Visiting Researcher at Oak Ridge National Lab.

® Development of the unstructured partial and net current CMFD acceleration
schemes for SCALE-NEWT

= |mplementation of B1 criticality spectrum calculation capability on SCALE-NEWT

= Development of a multi-group library processing system for the transport code
DeCART

Teaching and Research Assistant at Department of Nuclear Engineering, Oregon

State University

Visiting Researcher, ABB-CE, Windsor, CT

® Generation of the DIT cross section library based on ENDF/B-VI

= Uncertainty evaluation of the ABB-CE reactor physics code package for the CE-
type reactors
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LEADING PROJECTS

12/18~11/20

09/17~09/18

12/14~12/117

02/14~02/15

12/13~09/14

04/10~06/11

08/04~06/07

08/04~01/05

“Adaptation of High-Fidelity Multiphysics Core Simulators for Advanced Reactor
Applications,” US-ROK I|-NERI between ORNL and KAERI with University of
Michigan, Seoul National University and ANL, Pl since 07/2019 (CASL Leveraging,
$0.9M/3yr)

“Development of Spatially Dependent Embedded Self-Shielding Method” supported
by Oak Ridge National Laboratory LDRD, PI ($30K/2yr)

“Capability Enhancement and Validation of High-Fidelity Multi-Physics Reactor
Simulators for Water-Cooled Power Reactor Applications,” I-NERI with MIT,
University of Michigan, Seoul National University and Ulsan National Institute of
Science and Technology, Co-PI, Lead of the Deterministic Core Simulator MPACT,
(CASL Leveraging, $1.2M/3yr)

“Development of a New Lattice Physics Methodology for Doubly Heterogeneous
Particulate Fuels” supported by Oak Ridge National Laboratory LDRD, PI
($190K/1yr)

“Improvement of the Unresolved Resonance Self-Shielding Method in the SCALE
Code System” supported by Oak Ridge National Laboratory LDRD, PI ($30K/1yr)
“Licensing Support and Improvement for Transport Lattice and In-core
Management codes” supported by Korea Ministry of Knowledge Economy, PI
($500K/3yr)

“Development of an advanced suite of the reactor physics analysis for the high
temperature gas cooled reactor,” I-NERI with Argonne National Lab., Pl ($500K/3yr)
“The Numerical Nuclear Reactor for High-Fidelity Integrated Simulation of Neutronic,
Thermal-Hydraulic, and Thermo-Mechanical Phenomena,” I-NERI with Argonne
National Lab., Pl ($1.0M/3yr)



RESEARCH INTERESTS

Computational transport and diffusion theory: deterministic and Monte Carlo methods, whole
core and lattice transport code development, transport acceleration methods, double-
heterogeneity treatment, numerical methods, stability analysis

Computational reactor physics: analysis and design code development for advanced reactors
including PWR, BWR, small modular reactor, high-temperature gas-cooled reactor, fast reactor
and molten salt reactor, code verification and validation, uncertainty evaluation

Modeling and Simulation: multi-physics code & simulation, high performance computing

Nuclear data: cross section processing methods, resonance self-shielding methods, burnup
library development, nuclear data evaluation

In-core fuel management: depletion module development, burnup chain

Advanced reactor development: small modular reactor, GEN-IV reactors (Pebble and prismatic
high-temperature gas-cooled reactor, Molten Salt reactor, Sodium-cooled fast reactor)

Sensitivity and Uncertainty quantification

Nuclear Security

Criticality and radiation shielding: methods and applications

DEVELOPED CODES

KARMA : 2-Dimensional neutron/gamma transport lattice code for the commercial pressurized
water reactors in Korea (15t author)

KARMA_GRAF : Graphic program for KARMA (15t author)

LIBERTE : 2-Dimensional transport lattice code with the capability of the general geometry

treatment (15t author)

DeCART : 3-Dimensional whole-core transport code (Co-author)

MCDEP : Monte Carlo depletion code with a coupling of MCNP and a depletion module (15t
author)

GREDIT : Program to generate multi-group cross sections for the deterministic transport codes

(1st author)
MERIT : Program to generate resonance integral table and intermediate resonance parameters
for a transport lattice code (15t author)

SUBDATA : Program to generate subgroup data (13t author)

LIBGEN : Program to generate a neutron/gamma library for LIBERTE/KARMA/DeCART (1%t
author)

LIBFORM : Programs to convert or to modify the LIBERTE/KARMA/ DeCART library (15t author)

GEOSHIELD : Program for the automatic particle transport calculation, graphics and output

processing using DORT for radiation shielding (15t author)
RILAMB/SUBGR/DECLIB : Multi-group library generation system by using SCALE and AMPX
(1t author)
SCALE Code Package : Contributed on CENTRM, NEWT and POLARIS, and responsible for
SCALE-XSProc

AMPX Code Package : Contributed on LAMBDA and IRFFACTOR which are based on RILAMB

MPACT CASL Neutronics Simulator : Contributed on methodology, accuracy and performance

CGOP : Program to automatically optimize coarse energy group structure (1t author)

XSTools Code Package : Programs to generate the CASL VERA-CS cross section libraries (13t

author)
CapKappa : Program to generate recoverable capture energies for neutron flux normalization
(1t author)
LibSampler : Program to generate the perturbed MPACT MG libraries (15t author)

PUBLICATION
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