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Horizontal Split Table Conceptual Design for Advanced
Reactor Validation: Pebble-bed reactor based on HTR-10

Split table
sides attached

ketr=1

Pebbles only

Fuel and
dummy pebbles

Graphite reflector Split table
sides detached

- Contributor: Mathieu Dupont, ORNL, NEFCD, Criticality Safety Group.
» Source: Horizontal Split Table Conceptual Design for Advanced Reactor Walidation [NCSP funded,
#OaK RIDGE collaboration with LLNL).
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Trisotellites

+ Contestanis: Cihangir Celik & Friederike Bostelmann, ORNL
« Theme: 4 H earh-by-rai ftes TRISO modeling for FHR
+ Code: SCALE/TRITONS

+ FHR pebble models based on C. Andreades et al.. "Technical Description of the *"Mark 1'' Pebble-Bed Fluoride-Sali-Cooled
High-Temperature Reactor (PB-FHR) Power Plant,” Berkeley, CA, UCBTH-14-002, 2014,

;\U_r}_{glﬁl»l_)ﬁf + Models developed as part of an NRC funded project

M. Dupont (ORNL)

Measurement station Top view of the measured components

. o 600606 “Lem
606606060
606066660
6066606606
6006006006060

Shipping cask side view

Calculation of dose rates outside shipping casks
1.) Simulation of a measurement station with 40
collimators for model validation (top two figures)
2.) Estimation of gamma and neutron dose rates
outside the shipping casks (right figures)

3.) Automated process using Python to create
the complete calculation chain in SCALE:

Triton -> Origen -> Mavric -> SCALE utilities

P. Wolniewicz (SKB)

%OAK RIDGE

National Laboratory

C. Celik (ORNL)

Molten Salt Reactor Experiment

E

Fuel salt

~ Distributor

166.72 em

Fuel salt/
INOR mixture

Molten sailt reactor built at ORNL and operated befween 1965 and 1969 _ Fuelsalt
Purpose: demonstrate key features of the molfen-salf liquid-fuel recctor concept Graphite lattce
and fo prove the praciicaiity of the MSR technology.

The zero-power first critical experiment with 235U was recently evaluated and
included as a benchmark:

International Reactor Physics Experiment Evaluation Project (IRPhEP) Handbook
Edward 3. Lum, ef al, NEA/NSC/DOC(2006)1, MSRE-MSR-EXP-001, CRIT

% OAK RIDGE + SCALE model developed by: F. Bostelmann (ORNL), funded by NRC Graphite “stringer” (unit cell)

F. Bostelmann (ORNL)
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Final design for a Subcritical assembly at
Oak Ridge National Laboratory
Nominal Baffle plate and glory

configuration hole configuration

v Fane Conen

Full core 3D model of INL-
A HPR with core lifetime
depletion
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Fuel element lattice

ez vses

= 1,134 heat pipe/fuel
elements

ey o

+ Axial and radial reflectors

rouermane e
SO———
» 12 B4C control drums

T comsummarrassa

Erik Walker, Steve Skutnik, Alex
Shaw (ORNL)

SCALE 6.3b14/KENO-VI model,
rendered with Fulerum

come s coveR

I L
Uranium/PE Original Aluminum Glory hole
alloy fuel plates AGN-201M reactor baffle plate

Graphite reflector

Reference: ORNL/TM-2021/2021
This work was performed under the suppert of
NRC Contract IAA 31310019N0012

#.0AK RIDGE

Naienai Labrormery

Contributor: Mathieu Dupont, ORNL, NEFCD, Criticality Safety Group.

+ Source: Development of a Subcritical Assembly at Oak Ridge National Laboratory (NCSP funded).
#O0AKRIDGE Conference paper ANS Winter 2020: Doug Bowen, “Feasibiity Study for a Proposed Subcritical
T Assembly at Oak Ridge National Laboratory”
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i
Full core model Flux as control drums are rotated

E. Walker, S. Skutnik, A. Shaw (ORNL) M. Dupont (ORNL)

PWR 2D multi-lattice fuel shuffle model in Polaris

+ Matthew Jessee, Senior R&D Staff, RNSD, Power Reactor
Modeling Group (with an assist from Travis Zipperer PNNL)

Polaris only supports two geometry types
- ASSM -single 2D assembly
- REFL-single 2D assembly with adjacent multi-slab reflector

+ PWR 2D multli-lattice can be simulated in ASSM mode as a
single mega lattice, and displacement maps can be used fo
adjust pin locations to account for interassembly gaps

Thank you for
your submissions!

« This model displays Polaris’s ...
- displacement map capability (dxmap dymap)

- history and insert cards to show insert and removal of fresh
fuel assemblies and shuffle of previous cycle assemblies

5 18-month cycles to build in equilibrium cycle with 3% enriched
fuel

+ Cycle 6 is a transition fuel cycle with 8% enriched fuel

« 51-step depletfion case runsin 9 hours in SCALE 6.3 A. GODFREY , "VERA Core Physics Benchmark

Progression Problem Specifications,”
% OAK RIDGE CASL-U-2012-0131- 004, CASL (2014)

%,0AK RIDGE M. Jessee (ORNL)

National Laboratory




Best SCALE Model Contest 2021

Winner: Best SCALE model

C. Celik
ORNL
44

+ Full core 3D model of INL-
A HPR with core lifetime
depletion

+ 1,134 heat pipe/fuel

elements ' . ";—'_" - o Z
+  Axial and radial reflectors 4l
+ 12 B4C control drums 7
Erik Walker, Steve Skutnik, Alex . o 1l
Shaw (ORNL)
v 4 E |
o ' | S
NRC Contract |AA 31310019N0012
BQaxRipoe Full core model Flux as control d dre rotated o
\_/ .
V7 E Walker, s. skutnik, A. Shaw
@ ORNL
58 from votes 72 survey participants (81%)

< Congratulations! >
¥ OAK RIDGE

National Laboratory
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